EP O 423 938 Bl Description The present invention is concerned with

i mproved 4igand-containing nedia, their nmethod of preparation and use in

t he production of peptides, protei BERp4od8Bhe |i ke, by chromat ograptuc
sepdaration. In a preferred 5 enbodi nent, the invention conprises nedia
havi ng perggeaptidny attached, via a covalent bond to an inert solid
substrate, an avidin polypeptide ligand in the dissociated renatured form

whi ch rever stiel pyésbrit ilentibrDis G6Hcbradd Willkhprova8 ligaRS-cdnBiinfy HeBis, theit it hod @PFpreparation
nucl eot i dexsd usHl in the prodictiar of @eridesaproteind) @nd ihk e, By dHroflaldgip ek @Fatibk $n A\tbredreddi Nd
t o avi di n ewbadident thermybribn @mpaises ydiavayingderhdnehty attsefaa\itad cyvale@t ohdXb ¥n inert solid

m cr onol ecubstrate,sn avidin polypeptiddligenddn thel dissptiatad refateat foran which @pdriitthelsinda Rctefaimrhedi NS
f or ‘use i rechiesterpteing adptities, mcieotidés, diiganutiévtidds aidthe likepdnd otherordieculéd whiginignd to avidin

agr ietil t unvislbiofiewarien o bhway dbtheinsdvansseyftertirppicomgleculansituctarel scar ci ty,

particul arl XTﬂerP“{dW'h@&PW regtides m@&ﬂeﬂﬁéﬁw%leéwmeﬂﬁmmﬁseaﬂbmdmmd

heal t hus @8d agriguityml marksts Rasboen hamperocty high cpst and-Reareifvg eanticulpr in the hgaltélcareem
needs and, °BFH'P? qnd piotejng for Juman Realth pees arp napyrlly synthegizasiby iving ergpnisms a5 thefr pymneeqs; o

the only %B pnsleecenily, api E‘f‘ﬂ“h%@ "%?9&5‘!)?"8 “'B?H’H'BF'@GB'Y %’é"cﬁscf‘iﬂ“d’hﬁ%‘hﬁﬁtvﬂvq'?@d

o SR q,,ﬁife"y S Sl @FT oy

pi gs or Ccaave warf ec swe usuy in v
$Et£.enggo%%s§’s%we&;§§"§§4 :;%} AR “’ﬁ fachd ﬂgﬁ.,leé @5&%{;3;
only 11 i Leett ondiriethr ;%ai@ma e o JP@”

degraded by f{azNd¥Rcirbdie i er/e solif pHaSd Ve kield t mw&%&&%nmaggﬁfpﬁdegﬂw\{lﬁs@een
devel oped tm@a;fph,aemk@suagﬁﬁmt&p 85 B8 G Uil acid hedRiRs, BdldGicARPrhdsis ses Q5.
protei n i meticingihder and FeddritinaftNAldchidgles SHARIAGHAbN 6¥0éhs PieOglGral orby Michesl. S
The chem gétineditatioh.cThé biolagidai route Aasidgentfd oril pRdttaPappividhitd thé frodlicion Gitiddheriflecqiard
sol uti on plersitpeptaps i chlatignirbeqianiiie0 this approach is usually limted to
pepti des of S$iewintdréstin thdss iomoleoulesis basedes thdinpesfornidinad, pgification oftlieddsiesiibbmoleal ge-
net.i c engibreses agerpinuontaptioctiyi espetialDihe hexith cark ol feml additiye pdustties. whemn thefcoss ofl | S
I n ti ssue peorificetipn @loney usugly imdolying uitiple breqemtcm,tqaurepre?mmmmaogélmithemwt bfas
been t he omidycingthedesiadibiomplpewsach t o t he producti on of hi gher nol ecul ar

wei ght pept i thegpriprarihes taughy mpny teolipigues for eqvelpaty é@dm@nmlﬁsm%@ﬁ emteing tp oidsybr

bi ol eculskates 3 ajackpiqye frseppa frgt hacdopnsispecies-&or a¥anRle: Ui dA2 (qranted 322/89)der

bi onol é‘bulsé“bzst"e B&%H@gﬂeﬁ ‘WF' e'ﬁe'msr?uaﬁwpab@s%wnamvwwfﬂ@'wm h

care and "["1" qt' n.s gé ﬁuﬁ 'Catph nnhe

tjﬁ ua![ | %/ : nvo rfal Bché‘a%sﬁara |ca pro hesavalla |e%‘one an

¢ e h? a snze xcl ton. e as ra IOﬂ a |n| fi has °&f’ 5-%: ¢

sol 1 d Sﬂaq rog %3" t Gl L,gff ot &g & m %ﬁg'; vnls ’
I {1 '

exanpl e, .-f, aﬁzm gﬁ?ﬁ&%ﬂ Euusnl0 g hﬁgcua‘i@ynﬁa t|c

pol ymer s Cr&ﬁésaAﬂirﬁ& HRQ tigh- ﬁvé%%r@énfsﬁﬁﬁa @wrmés hbtﬂf&'a%-rﬁ&éﬂ?ﬁ%@ﬁ

cont ai Ni NGndiéchile withPd dised lihidk2ol8 i IidpRéne (ifig §Ystem Whibh Stkshs 2 &g fdr ROSUNASN LYW ratdiBidg:
RegQrdl«es sn & extrafiens staid1fidinC bibtitoRplels Sitce bl ByntHeficrbitd Bhobéh USRMPE RGdleY isciiltan of

| i qui d chrtbedsipginbpolgcliciomieniov doacedifdtivalisisl entidarhent) ste@xtfemety Inigh effinity of avidin

bi osepar atfordiatin hadbezn gxplole ircthe dwantatographidrion@tpaticreanihisgatiaval bibtinbiagged ("wotinylated”)
exchange, mwilecalesbyoise sfiagidin affisityorolmny Mzesspecifivindand pfoity of avidin ®ative telrameric forml of 4

af fi ni ty) ,idenfidal subynits)ddn bigtinds extzernghthjghtand;chrdmatographyreplimis baged of this prricipieinhvedaen | y -
reduci 4y tused fetangiyticalgiurpgees, Hqweyerprateinstapg pepfiday gpntaining thy Fiotinjtagycannst herfacovesedsed
on avi di n feemeniavdinetraner selumpwithowuging aph °?q4$°nswr°ht"mﬁb'meswrﬂrede§/ biomoleculs .
bi onol ecul '195'9 jspipted. Iﬁ%‘&ﬂ'ﬁ "e thestrenadindiss °f$' a"ﬂ%’" %ﬂ h SPY‘?T""*V
particul arfo

of protei rfg s,

bipt ﬂeq"Hf i Oty el
' ﬁ‘(ﬁ arﬂ%& d Si ?V‘é |"AR;TF;acltles e asl;staer heg::;::eo
. Fg\?\ll- ?r?): 22' ;gg% %E:part uars%ud fg% t? _suse g&:]lt’“‘g %| B.&},Q,ﬁf %i:@;é&;me

whi ch act s \é‘b 'andtSf':;p r&sbﬂ S -obébo%‘dis Ioses
‘ﬂgaﬁ)ﬂa é;'oss- o‘?

extremely Lt ensﬁ,as wm& %ﬁ.hﬁdspym—. j
usual | s I efapnlii€spatstOl at 1 on esired bionolecule fromvery | ow

concent r at i ORgrioldroltbShaR8Ndeh qumémn& bR aQidih MBiRBIty/a Suli@Supddri MBdt eommfdnlyPagardie

for bi ot i nachatedie# Profor k@ Fdr 86Valem chipingCdh tre Iptharg ML roups GN/itis alell @sa SUpport

i sol ati on @ID. bandinar) et al. AICHReh. Edub), S8 (9)N5A1 £1926)). Howevertbese eovalont linkages hveaut petiven
~affinity colums. The specificity and gffinity of avidin (native tetrameric
formof 4 identical subunits) for bioti'h is extrenely high and
chromat ogr aphy col ums based on this principle have been 45 used for

anal yti cal purposes. However, proteins and peptides containing the

bi oti n-tag cannot be recovered froman avidin tetramer col um without u3|ndk
'harsh COﬂdItIOﬂS mhlch |nvar|ably destroy the very blonDIecuIe belng



adserption in which avidin is linked via a chemcally stable bond to

sephar ose 4B. EP- A-0 295 073 discloses an avidin ligand and cross-Iinked
organic polynmer with the |igand and ERR42398881 ate | i nked by a non-ionic hy-
55 *drophilic spacer. Various routes have been used to anchor the avidin

noi ety to a ssiisfactirysiugio oieimidetimstabiiy amdresultant iR8AING SfEheRidin Héth M8 supPord tHak RBng tidr M
f or coval entoperetiopaljife gf the cofuime apdt dlsvrentarsinatingthe pupiti@praaiict 8auitti Gthér najdb@shdntages
support (A. Bftheserperigular celumng includehonsBkeifin adgedtion of plo@ing, @dmpréeSibility dAFdolumn matrix at
However , 5t hdish ligus fiswentes resuliingiy dackipeepsureand rednced @ow, 2nd the BdRsifivitd BF S8 tddhicrobial
sati sf act or fﬂﬂ@“‘!‘b'"@ﬁ@ﬁ'ﬁ"@&?%%‘slaﬁ t sypréptiblede pasp pieaning anst sitanilizaticn. Other sup-
avidin fromPP styrpif (¥ shica{Jappnese Kokai t Anpliceting|JP B4-0Q3129 A)thiaee been wpath
and-al so cor?f"ffﬂ?sﬁé?f h “I?Yé" 'BU?’lbe"é%Faﬂ?%ﬁ'@? B18g9t0se X Vek as ipggmpstibility with certain

di séfdvant agé’ |c | ar,.colu nc ude nonspeci fi c adsor. ptlon of
pr ot ei ns/ (f? izg‘ﬁ Hﬁn E} ' a""“ﬁl Ksieptiseparation gng gybse-
rat es resul é ea praan ‘ae"’f"g‘ﬁ'ﬂﬂ B’"FT" °'¥1Ffﬂth? ?Q‘F‘(Ff'f'?lds(ff

agarose to m gﬁmlgéﬂro rL I;hedtg‘ %‘r inprove rgceegsl | 1 pte ar
suscepti bl ecr'c phﬁ:nf ﬁig h|c ﬁ]) un E cjelg g %T%
pol yst yr @Ne htsH thé séla é’rﬂ%ﬂﬁ a'ngﬂ Pdnd St H%E(fbl O

have been UsedacobHihg ol HResét néhfion théls SibRlbd i oA Ch nspni@ah 3
does agaros eo@ﬁonvvaii.oaﬁpngé%@%mauﬁhérh boid, Watek dn8 Edivaht? ..@anme%bs%ade Vcrds&mrdmnt
ions. 10 ganid solymef 1RGiRy dofAénBy Sondedeiepetd, &r@glﬂ@@ﬂmfoﬂfy st3old) Horl-Hybiro Rk NInkiHg Ghotih
whi ch al | owanevidin golyp&pitideippriniiothe Gissociated rehdiiat forehwhBleininfor!tidni50% bPlveight of the avidin

bi ol ogi cad | Yigane s ineromeraiorecahich Sinds with botr t¥osid hicorhiBexiwith ¥ diktiatioh Gorstantlof grédier
needs of sudianflO-&oMsiarang whereth théicresalisked orgarficpoigmeritttiadiable ©fnaintidhing eheavidiontie@isnsl a-
nov% af f i nimeyic fohm, eitimthe grovigm that thedigangd-centeiningimedinmdogsmoidreiiide 4 spacep whigleis asubstan- of
t he Thr onat dglyaphionic drbpkilic palyiericspacerses of - t he ‘novel nedia, which allow
unexpect ed ancAeserding fo memgsmpmmthel@s alsqrpseyided h progeisefol Praphring A impeoved! ligandicony

of natur# é?ﬂ’d"%ﬁ't"ﬁ‘e‘t"?'@"ﬁ'r’m ecul es. According to the present invention:
there is provi ﬂ&fc%vgmtga'ﬂaeaemm rg‘aFPE'GPBMW &S 8Feanifecysramount gt an avidin
sorption, whic %“é""ﬁ' FPHRRPLRF “?"Méﬂeft solidy watgr - ﬂR&P‘é‘fe"t ingqiyble gibyleats of

i nsol ubl e subs R, pemi “Séﬁ'ﬂ? "E'S'QP&H"%‘HT cen
bonded t her et oﬁia% E&dﬂ%ef}%ﬁf@g&* g”é’{;g '5‘39%8?‘? V€‘°rff'm?'1ﬁ ps,
group, an avi .enat

group, af ay %&%}3 e 0 0
formwhi ch bi nggendtubi tné %l:gﬁ%ﬂ&’fomx flo @ﬁl:'a%mYMlt@to%e he?rﬁ&ﬁ;}&b\e%?ﬁ&@%ﬁ@m
of greater t hag) segatafing théd 1R FrbrR biBsokibted Subéhits or byidhhd reRAtEHA tHe atid@ih-Ydkksinink S
capabl e gf mai ;abaaawbmniomofméladﬁamnamwﬁﬁtmgu?.a-camenﬂ.@ rie@Lr) the/$H df tHe BRdIPEfNty S O
t hat the I|gan.elemtoaé,@mag,baﬁgigd,uaedmamﬁmmgcl ude a spacer which is a
substan- ti al | Xecoraifig toQRE sredatdiveRtioh the iPRItIeTBloliBeddA afffRity chidiaRbEpHidcofufn) whith
present i nvediprses 4 bl corfairl @ith iPEnd citidt eaps atoPpdsitd élls ¥ ItIR[abel dnd having housed,

I nproved | i gwthid theaube, igandicantainingimendi.ch acngrding 1o the invemier. | ses: a) reacting, at a
pH near #reut r aThetliggndicontaininganedie of the iptdntivh willrofien I@refaftey b8referredin agdvidinedfiinite media.
amoynt of an alerms tadsoptierd aert "chibmatodraphic adsomtiin” ene dnigpdedi a broads butipethsynot entiely ,
solid, wat erPutelyiasbnicssepente embrace apy fermotbinging hetwesn ghesticat spesies, ofHerthangovsleptpiniling.
pol ymer to fTavﬁvrP'eﬁ@rﬁyééﬂﬂltW%%?’Maa'ﬁB’H"eﬁ e %’Vé'ﬂ'"ﬁv%b'%@rﬂ@ﬂum&rdsw#
bet ween the ‘q‘ t"éh%*ﬁ?j’df’ﬁ@“'%ﬂf(ff’??'ﬂﬁ'?ﬂ FT" ?5*’"59 coval ent Imkag?i t?ﬁ'Fre

formed, Mth t ‘i '& y a“ds°'

nmol ecul e; b)sug vant n\E ?Jé%v I' e lgecog ||on %5 aﬂlﬁ? \t/e
formed im n éb fn élt m n ntmthe he lan |o meta hlal n
tetramer to t'f; Q‘%’E}gﬁ g& 18 urlgb

‘subst r at g; an Aé?. bids the heﬂé,/b E]ra &&é&l 'bfﬁﬁ ted deriva-
subuni ts of ti@éé'tir&f R GasbrBiibA ok dald bl @s&%'n elarfiry ridd |£‘bdﬂglni%§avidm fixe@ i ASbilaFHeRt

by removal QipdoftCund Baabdtr aiMpoditond 187 the dffkty Inedl@RlcHGR Hadddiah BBmIBENY!staBib, rbRLAydRlH
of the avi dlyﬂabﬁﬁﬁ\kdgégdfaﬂﬁdﬂoldrﬁbly;f,aksﬁb‘émre bei ng adjusted to near
neutrality. ACA®Used iegeir, the tehf "dalumA"es Used iN¥He Blobdsendeliedetind cohthindr WRIE Hlde WdsekPiibn 2N
af f i ni t ysschrosdiat Hgieaip i dromalographic seprratibnsCibaToiunse sre atle dd Yibsa/ silies) Btamiesscsteeldr tha

i nl et and ouiké axtd anediatte faxn cbIXI0E iubes (Frresiian/ fibbrisloftenl eund inch spitel,i on Bnd@ylsieich) tubes
wi t hin the thaljeg, atopbasigraands, intehandioniehyeane.di prepagaticoohabmaiggraphy biiedustrial eeparations tha 0
“The |i gand- colmamay brya yactitalevessel, vdyellyiovlipgrisali forhougingl a atﬂtwrv ted ptadparbeant Thepreesent
ref erred to inventioy js@pifeblg for Pﬁ?l“t't? appRartigular pelumyscontigyeadenpt i on”  and

"chromat ogr aphi ¢ adsorption"” are intendeg in a broad, but perhaps not
entirely purely technical, sense to enbrace any form of bi ndi ng between
chem cal species, other than coval ent binding.

e



Thus, binding by affinity or Van der Waals forces, while technically

di stinguishable, are both intended to be included within the broad neani ng
of "adsorption"” as used herein. 45EP042383Bised herein, the terns

"chem cally inert" and "water - and solvent - insoluble”, when referring to

t he substrat Prigf a@l%@rﬂrh-tétﬁm%luﬂ%“ﬁhﬁé bauhFenkymeSAolef havgﬁlﬁl%d lifddthes eto loss of
substrat e b&ivityRENBICadin) Yt Wk pbint R Whtire WeinGhustbe Alhrded beitD the wfeQeQrQLly the
undert he i BizgmeRdudste. HM&rtWIﬁﬁ‘&hﬂﬁfi Sdntaitfig tHa@iBihhonomtePirfifty'média 8th nt in-

her ei n, st heertiG dié used @ Whiedilizy erfzjnada) the coluMAean bebsdhérhtidledsity UpbtEany lobddr Bikyis 8P

pr esent | Ntivith Gedabsdiofhe Aversibifity bMividin@ibonoria? @fmé BadpiekNe | 1 nki ng group is
chemical |y stiabiecmbodiesnt biithe pradeptitlestion Si2redio provided @sedila F6nidrioK] uksill R Bolath§
The -pr esenbiotnglaledinolemles, valbprising oriert, gadstikedpplydbricayitirite baving Gdvalely bdndéd thereto

ol gul es, thaovdh @ noniiydrolyzaple sitkage of theiformula tNIHsEl,- tzh @vidio polyplptidaliyamt ip the diasciates ai d
ol ecul €s  enaturethnonsmeric fermyIntagothas enbediment: the inventionaprdvidésranfimpreved process ferdhe wtep-

i nert supp®mtion obayiginiaffinity medigWhichsamerises reesting dn@xceshal avidin withi a nolymenti subsivate cén-ar e
based on c YRR EaREYvg fosmy fnetionad grquns, chpmically yedugiodhe imiag a@és tocstablg @i finkages.cand

pol yreri ¢ Ehemicallydpnaturing.and eaatuling theibprnd ayidin tods menomeric oA stk furthes ambadimentaof 1g oad
sense t o d Y‘?“ﬂ%“ '%\a'b'B‘H?é?drPéqﬁﬁ"Eﬁeﬂ?Eﬂ“EPssya'&%P ety @Bm'esﬁﬁﬂlad‘“"’% ayahgs jn
chr omatBgr 'pf?ﬁ ag¢ imgyrities.as well gsit oleculss,

h v t i |
st ai nl ess 'E g ﬁ
on the

o 1o Lra%éi’;'f ?‘ rr%f e s R rﬁgﬁsa%m o

aving, at, e b c% e dirahbrand Qrepr e boup b.&
chr omatéagr leQrSI:ltéB I-trsb sut%ﬁ-&% f@r HeSiiHpto ﬁe«ﬁé’ %Bre% ioft in¥l Je é:ﬁ
vessel , s¥-lifk¥d drS¥hlc! pSigmeric sElids. b%&ﬂﬂth@s&&@&ds@ﬁ@fd%e y rt Epém
pr esent ' nHlﬁQtsbﬁHﬂcdl ﬁeﬁ%ﬁ%ﬁk&ﬂﬁ anUﬁﬁthr&fbm-ﬁ%e Bratitstratais ﬁi@p& {&t& porous, cross-
conf‘r/gur at jifkBd, organid-polymefieatisSBsht &3 Jon Bkdhtge Adsin haVirlg HabrofeulaPPR Eipiab)\ s hdiure. This
cont ai ni NYtypebPartaéYE Ydwmtorily USHaGH dRmBBYrEphic sBparatihs|ak Wélllab iWBSstridLprificRtioh RSknidabs.
activity (hsatveehaterigsard theloyopbrrbsine TTojopéaitis @ Madeitarkl ot FOSOMUaianid Aimberfe ded
due t o theXAD seesdt solyiriess (tAnibeliitatand FXADNSre Batzinarks ¢f Rotapme HaadTo., biBAYABAic andisgin
col umms coafecbasedpglymérearaheophlymersoh@ryigh pbrbsity adsurfased pma aré a ot prefeeradless ofiaub- 5
venti on ar etratrsésge,fa exampiell).$.+A263821124)1G the lashpeferméd suistrates mdyde menjionedrglaselopads,
easi | y uposilicargel polymerscdndthediere ac- tivity because of the reversibility of
t he avi¥i n- mfiviablelinking g uged faspvalently bind ayidis tathrsolidisphsimtes inpludeliroseqoptajping a carbon-
i nvention ﬂ'mesf?l@%se mew%dqump'erhar% y7 C{ONET- INHG(BINH, ﬁ%ﬂﬂ"ﬁ O)NH-
bi ot i nyl at 8% RB:NEL gioers, whegmigfh °‘&W°PH!§‘r"lght hE'P"o%dthHRéfﬂ ?H? ibuted
substrate E’é\?‘Pﬁ di?:d\f'éﬂ“@r?fﬂf "956\1'?38 '"'faﬁer"é?'g* eB gre ™ '“‘h bm'ec"'z'

B =i G ST S L bl it

{ strate g linking
.' nvention ﬁlte bl zfﬁﬁtqizgée rh NY%mvoqvea nﬂ&%gjhe an rﬁ& rélﬂx %}Z Eﬂe 21;
affinity 5&, tidife, 'o of%éf'arﬁinogroups
pol ymeri ¢ §H .ﬁre%. Qmﬂoacrda' dRhsh B Ak 2} e oo groupe

chem calyl y tJ feiehth élﬁ‘rﬂa BEtwedH d¥Riin2RIHE pdifinedit SBbtRiteANthEcabd, BERGRR forMAGroups):
chegical |y denaturi ng and renaturing the bound avidin-to its nononeric

form™ A still further enbodi nent of the invention is an inproved process
for separating syntheH c or natur@ nol ecules fgoma fluid m xture, such as
15 fernentation broth or reactionp m xture, coptaining various by- products
and inp#ritipelyaterdeldOas AVRINIONCCUL Sholyier IPaRE-RUdRAS L PPN €l ug on

usi ng the novel’ nedia of this Invention. “Preparation of the™avidin nononer
-affinity nmedia by the process of t present Invention is based on the
attachnment of avidin to a conpatible, chemcally inert substrate through a
chem cally stable Iinkage which will not degrade or dissociate during
subsequ¥nt cheni cal Eéatnenfs whi ch are necessary to.Jyel ease bound bio- 20
nol ecul es. Suitable ijhert solid substrates forthe inprved nedia of the
present |nv tion i de a w de_range of cross nked or anlc polyneric
solids. Pref é?lme;'/ 'EFL% -Avidin, &; Beduging Agent Jﬂ‘?h PEidins o2
partic-gzul ate (spherical preferred). Awell-known and hubhﬁ preferred type
of substrate is the particulate, porous, cross- |inkedl od§anic, polyneric
adsorbent or ion exchange resin having macroreticular (precipitated) '
struct ure. TROhdind Jeps of aviARchéntidafly resict WRNAPRIbbsAtGRAoNEIYroubs UsBéNRE brifhb bféremen-
separ at i ongior8 puahdric Absirdlé] @31, foryi grPups) th poaAlck €2 inteMBdtE]iha linkdge, -CH=NL whickisi ve
materials are the Toyopearl| resins ("Toxgpearl" is a trademark of TOSCH,
Japan) and Anberlite XAD series of polyiers ("Anberlite and "XAD' are _
trademar ks of Rohm and Haas Co., USA). Acrylic and styr- ene-based pol yners.
and -copol yners of very high porosity and surface area are a nost preferred:g;
cl ass of sub- strates (see, for exanple, U S. -A-4,382,124). O the |ess B
preferred substrates nmay be nentioned, gl ass beads srllca gel polyners, '




by the avidin. A highly preferred type of Iinkage involves the reduced
imno group of the formula [err] Linki ng“%roups may al so i ncl ude al kyl ene,
cycl al kyl, aryl, aral kyl ene, orcar55£§ BBdr oxy oral koxy substituted 35
deri"vatives t her eof as spacer structures between the backbone of the

pol ymeri c ssibssunentietranted with tniagdprdpiiaw feriring lagent ©fprokitie the/dhethitallrethiRe arhife linkage of
Repr esent at fhe termulg-GHiNIH- Suitahle reducingragentsdypicall ydncludi mathybhydrida complexésONZLNBH;, NaBH,,
preferabl y Wired 8Hyp Peoferablyrsalls of eyanebarpbydride ars yeedloperfarmytherredubtion tathe arhiao Imkagn.o
groups found AR mPsRanschamptprisiRar {he eyiti eftinity medium is theeratire afthewyidigruoitspowr td tyesinere,
the im dazd®P bﬁb""b?“ﬁﬁ §‘!“|"€ﬁyr'ﬂea‘°‘!ﬁ"‘ea"r1f9'"b‘f’ fops idgotigntisyRynityr eaaipepnejsting Pt 28 ami-
N-t er mi nal t?a'ereassm EP&P regidues (W t'ﬁ‘??c?'“(’?f"‘%ﬁ? Eesidyes, fera cambined motecylasweight of
cheni cal re%ﬂ',’f°?‘ éveHUhe"t nd & 3 polyeriq substrate.s "ﬂtéﬁmeémobh n

I%cn)ld;t/rrgre Oléma ﬁ 1mﬁ‘ro n F jlﬁ :nfmrzg‘sp X e%ﬂm_?’ﬁmﬁ Wﬁ;@esf (SIF Ft over hrg::(;:eldsf

(1) H 50 H and pur;rety mt: th tghgtresiwe actlons whrch muTt e:sed to as he bound brotmylated
s from err exeswr e cavr ia. ltis, t a h cte t

Pol yier - C=Np o Pa s api (HED bouh gs_ggtm ilsipimg 'ﬁ,‘%’i

ani Ao gr oupS,, on%ems hnorq i ﬁ'coﬁrppﬁﬁ gws %.le%fe 165, QMPS

posi ti ongd Qkt brbrErably SHiGLER 1o-2 it RPEMotit RlishEiflddthatthl Eﬁu&n@E&’nmnﬁu ofth éﬂérm{:iuy stable
groups, to |pksydidftfie vt tb the Byt slbSrate]EhBmichl BIAICREILF the SdBstNite (hydphdbiclinterdttions, EP
0 423 938 BiydfydhRAtIRINEndYhelliké)Adn@ the\phyjsital 3fucipddf eHelsubirite (pBIALIE! dissiGiRgIbvel, Gnd
produce t hethe lie)yare @bgonsilié fards@blishihg the spatikéograids oh B trolbéutatevebwhidhimaiNtin the bound

Sui t abl e r eslidin imigs neogemdria fokiy wheddits! high ispeeiicint for thebidyr gréuy imeihaine 0, Wl greater dis-
Na CNBH3, 20 Nadskcldtive [characleristies efftiger radnbiyieric aaitiib-biotf complexvadle isolatjori rahdl@cavéry ofisiatilyidted
performt hemolmdlgsmilqu-sibletTt@pam'satorﬂrénamge.noﬁl monomeri&avidimastinity sadia of the invention
char act er i sis basedén théniptradydtieli ofithe cliemidaliystabie dininerinkagetbbtwesndbe substrete and-avidin)folidwed

uni I boundbytwell kewn deneturinganbrnaturingreatments ywhish produsethe fieel boynd-mongmeristavidivaftiniy
formw th foedium. Jeafirstetage %t!marﬁrqssmvoea%the reasien of ermg(nermme exness) withghe fupptional _
resi due® s9rUPRAiiPRIAOWMPricsLRsirate. Th%t?ﬂ?"teFFFe’é“ Pentre) She g towhich the@widin is gpung to the
combi ned notueetEtep thisetep jrcluds time, pH.JRmApgatss ’Eﬂ“’ﬁ'fﬁ') of ’Fe‘t'ﬁ"%?rfé‘t‘q"bs% fynctienglo ny

when bound %"Pa "aﬁ%a °fs‘#’l§ ar os . saccharl de)
forns extreme ‘éemely S weth eang?'ti' ‘? gy B'(ﬁs Y"on
constant, gj{ more 8i ?tred[r '}iﬁf EE ng/ vartta
pept i des) % Swed Egnas n o
purity due o, é’tu §e§é %Er@@&fdt%?ec Y o ﬁttefl orf! %d ﬁ‘ﬁe—
rel ease t he QHf?st ZQHs'Mé B2 tHQ felfaRimurh AR dpRR bﬁrtlﬁ@t@ﬂ sdaritéiing Youhtdrphddfctive

tetrameri cagﬂjgb&mg}g ila. 1T 1s, therefore a characteristic of the present
inventi a@ t hata ph ritige S Th NPy b8 WEYAM cafrly olitlife dViai fikatiolY deSttih. PR rBrgB SEEM8 to sl rdsf
mononeri ¢ f&uitkble fbrrbarahun@hnettaﬁeﬁéy Bf-ché&rged faticlionl gROFEPredBiit int kY prdtéieto 2ofin GHrBméléchied N -
conpl ex i s pon@SirArthd rfeadto[nikinlze BRI cBndefitfatic of Rée/unpronat@SeniriolyPdlips hiredciontwith tHeb
most pr ef er aubbtyatetarictunelyrdups; &g, fordv haups! A suitabldimiferashiztl mbihtains thia pH inithigjtegion is pre-
conbi nat i onfembleiwih pHlScEitd Tabding neistyindferatiie. nkage of the avidin to the polymeric
‘substrat4, chdheeatengatioyofiavidie(mefmlirpsin) charged foddad thetppatsinogtedhe suibstrate gentainingduns,
hydi ogen bohﬂﬂ-?‘rﬂgrupami farin fupgtipeef groupadnay R INQ- 219l 10 sp/miGonesatraiibnetdf 2 to 5 mg/ml
substrate (POPEErTedin thatihe stio pfilgtamerncayidin to aming lipkgges)ig 'R%ﬁm"&ﬂé“qhé@bﬂt‘?ﬁqb?"écq‘or
establishin 't"ﬁ‘é" ? I“&'F°"E%%’t"t“é? fﬁY°§°“oTF°é’°‘PF6’I‘"@ o f““‘f"%%$’°
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E)lhgt Pgug‘goﬁ % Q\Y%é’rt% “%glancg ’%% he number '
characteris |:§:§' w%m ) m_ | R ::H m mrgnc r%r{ patlal

o par AT na el iy a e
t |

based onu! Nyl gbbpiiice eetessqrtsrgﬁ s 672 w.nsé. osﬁveﬂé%tg'% eﬂm -

the substral @ 3Bdredpbhdliglo adott 3 t9Y@#g l%uuerebbenkmpmememawma@Moﬁy@rmabwdcng

treat ments wéhalghoup, e oré grdl, chicBmtbatidh® bi5e maleSIALBdr ieLamplé), FipRsehi 4 preferred rafiRel it
The f irst prigade cohveiti@thp beuna avdin 10 kOinsteMerddieml eacti on of avidin (nornally
an excess) W tdendeRsidniofithe bouadalidirXiom it tererpericdrm itd the mohoyhat foren is Bdasihplialied by ddne
par anet efss wintianal desatdring/tendtiring ectnaemts usiog aMarigtyiof rdagentsysuth a5 aggeolxMED (Himethipisult-
substrat e i nxidehusa,dithign chiprisle .gdanidineS|. Preferably,aispldiontfiguapidine nyxdmehidride contaningfabout
react ant s ( 49% vil/vo! acetidasidr rit 2 mayirecusedIn ednvegt theleynd gvidimintd itsapopereanic form. Penaturing®
- conposi ti onrefsrs to diseacietianef theavidin intg s meneper °eft’fm anl “genaturing” Tefers & repevak g dengturant,
. sensi ti vi tystebilisaisnof g} 45¢ Epintgining the Sprirprmeat copdypive ta fraintaisg thr gRpomegieterm.ayi din i s
extrenely tenperature insensitive and a §ange of 5 to [err] nay be
typically used; since nost 30 reactions proceed nore slowy at reduced
tenperatures, [err] is preferably used to take advantage of the faster
ra’g: al l owed by ‘avidin's good tenperature stability. Reaction tinmes of
than 10 hrs result in lower levels of avidin fixation, while tinmes in
excess of 15 hrs do not appreC| abI y |ncrease the flxatlon of aV| d| n. Re-

o Y ”~ A



side reactions. 35 A pHrange of 5 to 10 may be used to carry out the
avidin fixation reaction. The range of 6.5 to 8 is nbst suitable for _
bal anci ng the tendency of charged ERAA2BBMRA groups present in the protein

to.formintranol ecul ar bonds and the need to naxi m ze the concentration of

f ree unpr ot assktieflanapuiiRatidh OfHakirdl SHd syrRREEE mB1Bculds mangtth@avﬁﬁmri‘:%ea.; MiaHel demal
groups, egaved lylcoitactinyah ddUousdr Srijdnicaibttste, RoHtdinirg thd desifbd BIRjet thaldcii® tdgétBerfatth bthert i S
regi on i s updesirable@oratithents, with gartjolet @ntining thé compoeitioh®f 1® preseft it ftion b Bourd Ghono-

The comce mteri@avidinrPrattinspaptides, ehzynesynudeptides, jolignhddlegtidds, b ther@orréspéhding REddibmaitnt O
t he subst oetiatingatewtonbiotinylgted racomnbinhint versions grap biisolatesigand fudfiedydnd huantitatediacdnalgicalu ps,
may range pirpeses Gsirg avidin affinityphreimatogiaphy dm addition. divesnoes affinityaneia mgy bd usad for: the lo-

pr ef er r ed ciigatiopgnd sepaeation-of antigens; devsiopmentefiromunossdantechniquastpraductionnusitipationiaad/or
mai\nt ai nedecavseref DA BNfserayified probeymoleaules & bypridizatipnoatudies:raurifisation ot sequaneingofi s
favor eld. geneticigfarmation feopy ayyariely offargapisme And otbar geRYgationsyhich weuld henefit frem the upgoft he

substratea}ﬂ?ﬂ‘ H@Wch’ﬁ t%ﬁ Y-over a vmde ran e: 10 to 100 m)l es functlonal
group ( g ntl ntl Iecules

heo ‘HP@ )
prefer r ed xf {"'ng’e "'B%h g""@ ea{m' °§ﬁ ? '
am no mantverso S, W PM%R R% IO mom g( gﬁil din.
whi | e rm" ';h Llﬁ%%)gkrd}ng #e%rﬂlm%n f" eutm t lc uIe r' X
| N iyt

which a in.
concent r at'| Ope Q\f.d.ﬁ ){ sé‘t@rraMor smcﬁi&e?%dm&ﬁ{ onf@seﬁar&tﬁ:ﬂg QILQ
nol ar  excegfimdnly, é”iduﬂrbe MGF Pl te%ﬁﬂﬂ‘angﬁﬂ in SiZ8'M!5 rElérShidters up to
concenjor algbdui Oomcﬂfmefeét in%ﬁdnt(JnQﬂU medImAR Uséd diRérti Q%n%B%Bn b€&batch flode. S

Nyl gr oupkpr dxéinghel M@Rshakh madé, %wér&anb.fbr&a&& rétbmbikkt fA6tICney bk Bbdiedith aguant.ty _
convert ed of the avidin Mfihit@ Bdid 16 rénveizecioml b®ink badterdstithe tate€RinfeRtfidAkbtNPaylbe rebout
3 t'%e/10 ngoritAmbY withethet §iEsains b be(trékted redfiedto Rbdie ERntiiosT adrgeapciadulbe agjposéiblé1C -
tional gr @eiph meds, opérationisl pagticalary, usefa foe et praphiriative Scatd isdidtionas ketegivangd 1argé quantities of
exanpl s) , boapedize.0n the giherhand thel colmysodeiot dperatids mleféerabhouead for dnalytipalidne prislmind
avi di n t o inatysvahmtionmerogesfas well asGoall/ssale preparative tdeds.bound avidin fromits '
tetranmeric fQnecethedargabmolegsechas bdep isplgedni.p songentratagheritastheavidin affiniin medjam, iymupbeonal
denat ur i nggmouetfrony the\pedia andrsapamted. This siep iy casrad; aut By agy nymbert panyentienglpocgsses,
aqueous DVEICh greiveltknowpfashnse familiay “ﬁfES’WseBﬁ"@!&“s Amengitheproceseesupegdo elule fargetaplaeulesic) |

Pr ef er bl Jom theaffjnity ’P?S’Fi‘ ¥ "gﬂ?ﬂ?ﬁ UFWF@'“WEIP esa; Pxcinger acqtig Agid; vay Y'Pﬂfa!i FRSRNG 9587,

vol / vol a@?ﬂ‘ivﬂthalﬂ"bl"ag I

& used to convert t V|d|n|nt0|t '
nonomeri ¢ Fam 5‘?'8‘?@3.'{" eg QSE aqthﬁv"ﬁ?af? % 'Faf’%?‘*fﬁﬁg fits
mononer i ¢ SEEPhEe '1'. q)s:p Etfo % F"m?"s g ?ﬂese"f
st abi | jsa %I'i'e ")?)m"_ JlrSpEdm'ﬁge' n%mg

we| I gl%é ?
the ”DHO'TEE id ind; and tHelike, i M;r bite trough in@ s -
nat ur al .dé)ﬁﬁé E4 thuﬁQ ﬁﬁnslﬁ?éi&ﬂ elg! ﬁmﬁ&/ﬂ hB”I i dcﬂ'c&ﬁ’aléﬁ%ﬂl'uﬁthmaﬁﬁonacr]'
| eved |gy an aqueous ororganic m xture, containing the desired
t ar get rml ecul e togetherwi.th other undesirable constituents, with particles
cont ai mi ng the conposition of the present invention, i.e. bound mono- 5
nmeric avidin. Proteins, peptid&$, enzynmes, nucleotides, oligonucleotides,

and Yheir correspondi ng reconbifiant or biotinylated or biotinylated

reconmbi nant versions may be isgfated and purified, and quantitated for

anal yti cal purposes using avid ) af finity chromatography. In addition, the
novel & finity nedia nay be ENGNEr the' | o- callza }ion and separati on of
anti gens; devel opnent of |nnuHoa%say t echni ques; production, purification |
and/ or recovery of DNA or R¥ACorCHurified probe nol ecules for hybridization
studies; purification or sequéncilng of 10 genetic information froma _
varletxjof organi sns; and ofh€& GHOH}#I0Fhs whi ch woul d benefit fromthe -
use of "avidin affinity chromatpgraphy. Consequently, the present invention
further provides a nethod for gsoplati ng synthetic or natural nolecules from
a fluid mxture contai ning the sanme wherein the nol ecul es have an affinity-
for avi di huWiotiRderd®=Bi Otiny- lated to have an affinity for avidin, or g
t hei r. geCqRiAbBREH R W#-A80Ns having affinity for avidin, or b|ot|nylated re-
15 conbi nant versions, which conprises passing the f|UId m xture into
intimate contact with a |igand-containing nmediumaccording to the invention
and subsequently eluting the adsorbed synthetic or natural nolecules from-
the |igand-containing nedium The avidin affinity nedia nay be used in
several forns to achieve the aforenentioned separations. Mst comonly,
medi a woul d be used in the formof particul ate beads, ranging in size from
5 microneters up to 20 about 1000 microneters. In addition, the media may: -
be used either in a colum operation or.a batch node. For exanple, in the j.
batch node, fernentation broths of reconbinant proteins may be treated wi
a quantlty of the aV|d|n afflnlty nedla to renove secreted proteins of




conpined with other streans to be treated (recycled) to renove as nuch of
the target nolecules as possible. Batch node operation is particularly
useful for the preparative scale i sSERQf43888Bt relatively large quantities
of 25 bi onol ecul es. On the other hand, the colum node of operation is
preferably used for anapytical and prel i m i ngyy eval uation purposes as
wel | as small|l scale preparative needs. Once the target nolecul e has been

i solated, i.e concentrgted onto the avidin afidnity ned it nmust be
rem)ved5fromthe medi asapd separated. This st}i- is carried out by any
nunber of conventiongpphggesses, which ar nown to thosefamliarwith
bi oseparati ons. Anong thq processes used tgl{ge target nolecules 30 from
the-affinity nedla atnggwm sol of urea, glycine or acetic
acidy varying salt c E:ﬁ t'r TENT Wi varying pH and the

i ke. Taorget nol ecule |ch ma be isol ated and purlfled by use of the -
avidin affinity nedfaCpo S’é@,Hz)o @bk sever H2Coh&4€HCONER-whi ch al | ow
the separation to t ake place. One characteristif\is the presence of the -
biotin group in the nBedHl e to be isolated. B +{Biotin (Structure 1), also
known ags Vitamn H or coenzyne R, has a 35 nol ecul ar wei ght of 244 and

chemically refflssukdibndigtRs EqGash i @RS bibthyiRed) De. it bohtah@ MO grolipOHHR pitfid dodpe
am no gr ouRRts@é afideniier Wher i triold6iffe is FHeR b dbika to 46 EviditWRoroinkeatin madf e sirdrge!
to the tar geinpleRtic@EdvRaintWith BldgH talidasthe 6i6kHyla@8 inolddiiiedEnd dasidd Bnth widlibr Sndlths -
Qt her f or nesepdratdd fidinl a ofherchon-biotiflylatdd mbledulds pfeGent in [l partidddr chixtuié) Caventiond! Methddst he
separ at kon (difcuksed previasiy) abssther] Wed b rdifoivg thBbotinyatedmelecleR =0 55 I mno Biotin R
-NI+ HBr 6 ierder td Adre A8 BilBTratdthe @aturp ofltbis Hiamtionaamdithe aatnenas bacticing the kankeg tha fdl-on
i's now Hovingiemgrhpigs@rs, praserted. These examnplesrepreseot jisit dfeiwof the many. usdsand bompbsitongiofoup
act as an thejisventian] they apghintandefh fohe illg$trativel but riotlimiting.rVadoup moditicatians, taliernativasdand im--
nmonomer af fAMYPMSAtsABeld hepomerappatent 9hpseekilpd iashetartouitheyt degarting fremthe Spiritand s¢ope of
causes the B BN at ed nol ecul e to be adsorbed onto the nedium and thus
separated fromall other non-biotinylated nol ecules present in the
particul ar EXAWPLED Conventional nethods 20 (discussed previously) are
t hen used to lve t elpl otl ) .Ia _t' Ilecle In order to nore fully
illustr ; s oS8 the manner of practicing the

Za][rgw E)f etfo' Acr ews.n%gté Eﬂdhﬁ%&r{zﬁi %ggiiijgeéolﬁ 2EHGY ?oﬂPJ/ﬁreJ.ﬁRﬁ ﬁ:?rﬁﬁj &-”St -
o

to be ill U%Me@&fh&@m dsHﬂaEe' bifer @H%7 w&a&.ﬁ Wakthen ﬁs?ewa la iy
and im pr BRLHE. H’e alie @iFmaTREAESR BS.) Wdd vieldRoubdik bibdled iR 1601RM Blicbphate
wi t hout séle s r'sHGtof\ (MR . é)ermaruvtahtcorﬁ&dmm%s m@ésu.%E by 4bBEtbAnoY iilel BY282 mCESHE 1
Cener al Pr ccasgiirrd ©ié theleRtinatioh BebftiéhtGhiidenbies fhb tnjensiig bt Hb¥uIptidk) AMGIR Y4.0 hg/hiEyasir)
(particl e siagadded b thepréidishedesintirithépdi@ropylend iiottie tHe @ixtlyé stitred gdaly 6110 toIS imitktes,
resi n (AF- fznd sadlumbpgnoborghedride (7 BMg/miTresid) (wd<ibéd-diied e bpticwasdagpad andpiatddar atebr-
gl ass filt ezonmistiaken(sloe sperd)infrinigined ab2B reaSed for 8(wsH Tk modified resiegasdiien Tdsferrkd to a
pot assi ¥ plolumpérsitiven washedwiths 60 mM palessiip phospliateByffer atinll = i6ithe elustenecoxered aitdampas-
tragsferr er@fanmmwideW@mﬁm e totphampyrt of destmbpefidiavifigives fhierCloyiatedly
Co. ) "was welfgrroer- out and d| ssol ved in 100 m\/l hos hat e 35 buf f er sol-ution

H 7.5); feAY 't‘téﬁsl' i) t
(282 nm E%l ""°')' 2o ?tﬂ "'E'Efeff"w 3' A hey ﬁe
i nt ensi f d ove reF;i-ﬁ rmr_te w I onomer af-
pr ewashed rg’%}' ﬁs'i'Hgi @:6"57"% S'7 Y’?’]sé pc sfﬁeﬂ ° SP?se?i’egen?'H/hefor
10 to 15 nifute s s()dl um cyanobor ohydri de (7 5 rrg/rrL reS| n) was then

added. The B\ ngwas capped and placed in a hor- izontal shaker (slow
speed) g at 23 to [err] for 24 hrs. The nodified resin was then
t ransf er r edevaRat@dn GQvidi Mohdiibr AfityldaRiAn PaFdARshoyd t h 100 MM pot assi um phosphat e
buffer at pH = 7.5, the elfuate recovered and neas- ured for unbound avidin
(absor bance nekidREMmple LlkGesithE dldinaiBRohr afihity resid dde pidcLcad/ih Ekdinpwats t hen
cal cul at ed by Talal bibt bnading capacity was estimated by calculation of the amount of avidin monomer immobilized
56  per ml of resin. Biotin binding affinities and capacities were determined using D-('4C) biotin. Crude extracts

of 24 hr cultures of E. coli containing the plasmid ptac 1.3t were used to determine the binding capacity for

biotinylated peptides (V.L. Murtif, et al, Proc. Nafl. Acad. Sci., USA 82, 5617-5621 (1985)) and to evaluate the

column regarding purification of racombinant proteins.

Characteristics of resin evaluated:

7




The. avi di n-1 oaded resin was then washed with 4 M guani dine HCl sol ution
containing 10% acetic acid (vol/vol to dissociate the tetraneri.c
avidiin into its nononeric form E 69@59%&% collected and the 45 anount
of avidin renoved fromthe resin was determ ned via absorbance readi ngs.
The avi di n noAddireshor@mer dapatity (¢al¢)@T4 nmaiss/hibhen sl urry packed into HPLC

col ums ( Upchintat HC Sivtirebinding icapacityrri58)7 nimoles/jlibsequent use in the purification
of proteins. RovaisBleE“Cbirsing esratityzts1@mmeles/dlvi di n Monomer Affinity Col um
Per f or fance TReévesiblg Biolinlyleted prioleinses t he avi din nononmer affinity resin colum
produced in EleSpicer 1684mmalgsimbi ot i n bi ndi ng capacity was estinmated b

cal Cllll at i on Approxifately 78/ hy weight emsm-rnm?hﬂﬁeﬂmdml%mqmaz%%r/s@ weightcf thege

resi-h. Bi E?B’?"ﬁ'b'bl‘“i'fm’ﬁd 3§fWP‘H’P@%@'Hﬂ@f‘teféb?ﬂ‘!ldl“|SE‘§”‘*9\E?’%'S‘H%'E'@'%°?P€H'“MW"W§'"9

D- (feer 1] ) 8B CPmPlete-pqamsionof avidin ta thsmonomerp fopr (redypedirevgrsible bindig); ¢ ont ai ni ng

t he pl’ﬁ n‘Eg”B l;g 31( gt were used to determ ne the binding capacity for
bi ot?nyla s (V.L. Murtif, et al, Proc. Natl. Acad. Sci., USA 82, ..
56175621 egardi ng purification of
I‘ECOL'DI naV b n}m.éh@‘é;s '&'pgﬁ'ﬁ Chllfnd eval uated: 7 EP 0 423 938

Bl Ayi i n MpoREknef 862in Exabibied, GBS idHLafFR} SchurinSivbrb pidbépdd Udder
bi nd?ng Capﬁ'ﬁﬁtoYcoﬁd nd%@ﬂfaﬁ omhelExa \’é%'ﬁvﬁl'leb ﬁblm;ﬂif %(ibgorﬁﬁgqaﬁfa‘@ﬂ éiﬂ 2

nol es/ M cgitrations are exXprié dptegith) Nyl ated protein [err] cap
nmol s/ nL Appr oxi matel y ?8% by wei ght of resin imobilized avidin binds
bi otg)n angxAMpBeey wei ght of these do so reversibly; with the [err] peptide,
91% byaovel ght of the avidin showed reversible binding capability,
i ndi €ati ng ahamsinecsimipt tethet desunibveaiirsample l, an uéethiterbutfer wakigsediipH 6.5 avidin Wapmdded
(reduced/ rerAmginklaed diuchicyappbordhyciievasdged ah 7.6 mghmLi Charackexistich of fesim gbtaikadd t o
Pr ebﬁre t he Advyidin mondinkei capacity C¢)FPfiomaigs/mL | n a manner similar to that
descfl bed in Bseteingl3S, bindingichpasteTR1-Srwoldsimlaf f i nity col ums were prepared
undet & variety of conditions and evaluated for their effectiveness in
bi ndi ng pEXAMPLES (accor di ng to Exanpl e 2). Con- centrations are expressed
per of resin. EXAVPLE 3 In a manner  Si m_ | to %aim_&e?z I bed |d

e 1. Anamnspsinlerk f‘é% e F@?gateggfemﬁ afinyssidpd
rrg/m_ angﬂds%'q%ﬁ‘hﬂae %ﬁﬁb‘ Y3 4 a 5 mg/ mL: Characteristics
of resPn c o ity (calc) = 57 nnoles/nL Protein
[err] bi ndi ng 2%:3’("1“: paﬁ %ﬁ 5 EXANPLE4 In a mannersimlarto
t hat jdescri bed I'n ‘Teq ate buf ferwas used (pH 7.5), avidin
was gﬂded&;\ frids rrg/m_ and SOdI um cyanoborohydrl de was added at 7.6 rrg/m_:
30 g acterrstrcs of resin obtained: Avidin nononer capacity (calc) 75
‘nol es/ Nl Prigh Rbthel sififadto thataeicRthd FERARHIS Y a ﬁo%atameasdsmedmhﬁmﬁwaﬁdm a
manner si Mgt $85 rhghmit, AAd soditn eyanbiRbhydRdd W Habed al 23.Bmgdis phat e buf f erwas used
(pH 6.5), chubélérsticdasresitiébisiheat 3. 85 ng/ nL, and sodi um cyanobor ohydri de was
added at 23. 0 Awgih fibrionfsheapaity @ait)st 16t smaés/miesi n obt ai ned: Avi di n nononer
capaci sy ( cal ejyotein {L:ﬁ*albhm casdcm_-ﬁs nmoles/mL. -

~

EXAMPLE 6

in amanner similar to that described in Example 1, a buffer of tris(hydroxymethyl)aminomethane was used
45 (pH 7.8), avidin was added at 3.0 mg/mL, and sodium cyanoborohydnde was added at 30.0 mg/mi:
Characteristics of resin obtained: .
Avidin monomer capacity (calc) = 43 nmoles/mL

EXAMPLE 7
50 _ .
Preparation of Protein Samples/Purification by Affinity Chromatography
A. Recombinant Biotinyl Subunit from E. Coli
55 Acfude extract was prepared by passing a suspension of cells (10 g of CSR26 E. coli which over express

the 1.3S, subunit) in Buffer A(100 mM ammonium bicarbonate, 1.0 mM ethylenediamine tetraacetate disodium
salt, 2.0 mM PMSF (phenyimethylisulfonyl fluoride), 0.01% by weight sodium azide, and 1.0 mM DTT (dithio- .
threito!), pH 8.3) through a French Press or by lysis by sonication. This procedure was carried out twice and

. the cell debris removed by centrifugation. The clear supernatant was treated with streptomycin sulfate to re-




40 Protein [err] binding capacity = 115 nnoles/nL EXAMPLE 6 In a
mannersimil arto thatdescribed in Exanple 1, a

buf f erof t ri s(hydr oxynet hyl ) am nonet FRA423M38BlLsed 45 (pH 7.8), avidin was
added at 3.0 ng/nL, and sodi um cyanoborohydri de was added at 30.0 ng/ niL:
Char act er i ShibveSuddic dditfsiahd thei fdctiseked By difbréhtisTAMMOMIM SLRES Sdtlrytioh.CrAb Febultthg protein
nnol es/ ML EéMd(Rbrrthé 350 65% oywdight dntioniain shifakisatutichasRdinRa e bibiinylaa .35 Proshs and
Afifinity Chwasuasoh@d Rkl 4f BuffeAoTrisisblatvh wis thér ditjylzedigaingt Biffef B 100 riM pdtisbkium bitos-
A crude &xt phatet 0.18 sq@iiveyzhlodds, fH/6.$)assi ng a suspension of cells (10 g of
CSR26 E. coli which over express the [err] subunit) in BufferA(100 nM
anmmoni um bi %d@m@@aﬁB!GIHMMMWQMMM@et atedi sodiumsalt, 2.0
mM PMSF (phenyl met hyl sul fonyl fl uoride), 01% b ht sodi um azi de, and
T O AM DT (et sares pumrgapoyipa vgs comeresas degeriosd G Upode Beabacsy SGgry arct
by: soni cdft i NW?@"MM@M&%%%? 1@¥but twice and the cell debris
renoved by centrifugation. The clear supernatant was treated with
streptonyci te tore- 8 EP 0 423 938 Bl nove nucl eic acids and

then fracti Ig)n _Pnr;su ase%rgc %LE on. The
—e—@&%’%y—mrgﬁi—a—nﬁm ium sul fate

resultin

U

saturation. co feh t ol Ny

14 m of By Jng"j;téﬁ‘f%f %@ffﬁﬁg& Gl Lo “g%rhﬂz?@@u‘?%ﬁ%er S "
pot assi um p 0S- M sodi um chl orr de

- Transcar boxxlﬁg}ameg{ounyl Subunit from Propi oni bact er| um Sher manl I Acrude
extract ff transcarboxyl ase was prepared as described by HG Wod, B
Jacobson, Bl (gyhwbiformantd Lidgéd Cirknakiéaraphy (HPLG) vad\(akd 1o cltardctare il qualifyof skparatiba ind
(1969) . EXAMEBvErySftPuusrbtfammu pEptided bftdBitiatcrudy baraasiwdresubject&i 1 effinity clarorolatography: Shi-
Tr akscar boxiphdzs HPEQ sysermwititovalizble waetepgt i Betéator (nivnitpredatR2p hra), Otfierchrorsatoglaptuc meth-
descri bes t tds vpenmpticrallypampiogeliip furtheratiaraeierBe tei ponification afitlie Dudeextta@e cavéremptased e -
scri bes #heHBlq (SychippaliRRyGH calgmm 91196 byoveighh iflupseagetic Geis§THA) water and 0 %:hyoweight A
Gener al Met Fichacgtonitrle cpialvend systamyehydrephiobig dnteraction ehwmatagrapiyniil-HityS) @'“W%B’d( to
char act er i zEthetfiBWc(Supelcp.jncgfcol 2 te POVERIPYSIRIT G P4 'B‘f“'“ﬂfé"ﬁ?r'bﬂ@f“%%ﬁ%‘m
pepti des af phopphatg duffer (RHS-8 2nd 199 mM palassiumphgsphate pififey HS )r n| t

chronmat o he bipding capagiyes m@sﬂ)g'{' i free éFreI"Q {tip column with
det ect or Eﬁ‘ff ?&Ts“'&'f’“ﬂ tr"ats'r?% e|5w “‘:“‘:Itl"t’"s
optional | y '{’ ] cgre uﬁdm en e 1sw qu [ﬁe
extracts:

trifl uoroac w y "feé E _ l ' e, We""e acet onrr‘%’rr

sol vent ro b| .C nt er act | on chr omat ogr aphy (HI - HPLCO) usr ng

aPr ogel - TSKBI_:Afﬁ,@t cﬁg}gg&%&ggﬂm@gua\wcol um with a two solvent system.(2.0
M anmoni um sul fate in pot assi um phosphate buffer (pH 6.8) and 100 nmM

pot assi um phoYaming prepdrédcedrdiig the sragent irvestiol [ERathpeH ) Cdepigratel iAGiGin-BIPLCY arid dve Sep-
avi di n af f i RisbifingtioteitEchiididgg, desighbted Aadin-Ryardde (SignialDherhical Go.; dubunit of avidin attdchdd t30

Buf f er Beo( d@%®y whightlcrosdlinkicbeploss béhdspuadle Svaluateddiderby sitd) €. CobimniPerfdymanea (redombigant
I nj ections oBskabmmfranBoeWt rati ons of crude extracts-(described in Exanple
7). e col umhebigtingndreotein contetteef the fractinnsieluted witlyRuffer CRigihg the affinity mediym ¢f the present
absor benci ednvertiont (hvidie-HBR) end agonptpnal affinity meduniditiAgapse) ware dejermirpd by the afore-
'density). Tn@nt@mdmﬁ%odqu'mﬁ used IRee 163§ s 8. mEF rhe ﬁv'e"ﬂfb%am"ﬁr' yAe?'ﬂif °F|CI
buf fer, fH Bmgs, regpecively; flow st 1.0 ﬁ‘d‘J
was used to verne qcﬂ%q‘fPFsr t?ﬁaﬁf'}'fé ) “8 S?L' imp &gw éﬁ‘?’&
Col uims Ev al“ﬁ‘ge t '°%‘1‘ﬂ9 ? : S
i e t| . |t 10 bed
(Exanpl e 1) és eoondr nsweE?éal te e %ées
t echnol O?y E.%j roé“f%{‘e W %Br%ﬁi %lgenq:r@e 9@&&1@1' wa ’gav% I‘loe%lues of
avi din af't achethal Bos ob for the Avidin-Agarose column and 0.01 OD for the Avidin-HPLC column. Elution of the
bound proteins was accomplished with Buffer C and absorbance readings were again used to determine en-
dpoints for the elution process. Repeated use of the same column resulted in significant differences between
the two types of columns: column shrinkage for the Avidin-Agarose system and a steady decrease in binding
5 85 . capacity over 6 cycles whereas no shrinkage was observed for the Avidin-HPLC column over 10 to 15 cycles
n : with no reduction in binding capacity.
+ : The binding capacity of the Avidin-HPLC column was 4 times greater than that of the conventional Avidin-
d Agarose column and could be operated 6 times faster (40 min versus 4 hrs per cycle, after prewash). No deg-
3 radation of the Avidin-HPLC column’s capacity was observed over the lifetime of these studies whereas the
9




40 4% by wei ght crosslinked agarose beads) were eval uat ed side by side. C-
Col umn Per f or mance (reconbi nant [er'ul subunit fromE coli). The biotin and
protein’contents of thefractions FRA%ANMMRh BufferC using the affinity :
medi unof the present invention (Avidin-HPLC) and a conventional affinity |
medi um ( Acortertiodsl)@Ei0 w5 lesadtian 509 bHitEl capakitlp wftdr B eycieb.avsemmarg ofttheoramsis wsirg heds-. '
Bed vol umesmbisastbiolieyl subfinitdmada colisarOberfountl oxTablé18C. Avi di n- HPLC and

Avi di n- Agarose col - 45 umms, respectively; flowrates used were 1.0

m./ m ns Qperating conditions for th gb;-lﬁ y colums included several

i nportant paraneters. Prewashing the s prior to | oading was
typically reqolamd: equilibrati oAWMBIRHPI®EI vAvdRsAghrokd0 MM pot assi um
phosphat e buffer (pH 6.8) contai ning 150 mM sodi um chl or i de and biotin (1.0
mg/ink), fol | sl deetsin th 10 bed volunes or burrer C, these

condi t f%ns WRi8s m%%?ﬁ g§ner gfe new or sipred col urms 50

Loadi ng the protein sarfple was cgn3|dered conpl et'e when col um washes gave
absor bance v g&%\) I&gn 0.05 OD for the AV| di n- Agar ose col um and
0.01 OD for ? %Eggt ol. ution of bound proteins was
acconplg shed ?WB gbsor‘J nce read| were again used to
determ ne en- dpoints for the elution process. Repeated use of the sane
col um resul QperationiTimes (oaind: di f f erences bet ween the two types of

col ums: col utm siBrewlashie for the Avi @n- Agar osé28ystem and a st eady
decrease in bindi iga@Zwashpacity over 16 cycl es W@@reas no shrinkage was
observad for the ABlutionr HPLC col utm ovygr 10.to 1ggcycles with no reduction
i n bindi ng capaci tR@ ehiegatidrndi Nng capaqpty of -t heggvi di n-HPLC col um was 4
ti mss greater than t at of the conventional Avidin- Agarose colum and

coultd be opern l§t§’v§b d}ﬁngagi&ﬁ]eMo_ mn versus 4 hrs per cycle, after

prewash) . No Avi di n- HPLC col um' s capacity was
observéd over_: t hese Sélﬁjl es vvheégis the 9 EP 0 423 938
Bl conventi orﬂ(F ?’é%%) than 5 init capacity after 6 cycles.
A summary of the results using the re- conbinant biotinyl subunit fromE.
coli can be fioFAge$tabidilye sC’ 5 TABLE 8C Col umn: ' !
Avi di n- HPLC (Water, 25° @}l di n- Agar ose 1(table  Tot dinsgakle®in capacity (1.3S
subuni ® nmoles/xd) o _____ 11 Fraction of capacity as

‘biotinylated . gé‘q'c?m%etx)tcped storage in PO ngl sodium phospl%ﬁ%%t%éﬁﬁﬁgsﬁa on Times

(mn): Prewash

15 50% B9 weight glycerol, 150 niMWoddm chloride and 0.02% by wei
60 Regggeration 60 Rel ative b| n
capacity 25 sodiumgazide at30° ﬁegener ation cycles (1.0 = no change)
1.0. 0.42 Storage Stability (Water, [err]): ;
St abl e D. Colunin PbAddnsxics (isdtidn'of trapeaivylaskadntaihiog theyb3s, sublk froPsshetimani) Pur-
phosphat e ifieafidredf thepidtigi @izyme’Garisogrbanplasplitomgtude extietts of Fnshermighis wes aftemeted inthede |
and 0. G2% same wairghds tsay fitharecambidant £8S.[sehuni fron[E. callptiqweyer, rehif easaraene of the engyme i on:
of {ranscawdsescyiessidy esinathmiceriventionahiciown reg (AvdityAerreseivivia 35 to Sfdy welgilt pyre engyme
i fication WSWWG%PWI"QWA@;% resip.gJakle 80,5 i7e5 SUTOFPRGE BRmgeristse of e twe of é
P. sher marfesins wihisegauteghesmanii frajspaborgase oaayme AUKFAIP™ as that of the
reconbi nant 1.3S subunit fromE. coli. However, in this case none of the
enzyme #

55

10




was fecovered by using the conventional known resin (Avidin-Agarose) while
25 't o 50% bywei ght pure enzyne was achi eved by using the Avidin-HPLC resin.
Tahl e.8D sunmari zes performance char SBP4RABEPLs of the two resins with
regafd to P. shermanii transcarboxyl ase enzyne purification. 45 50 55 10
EP|0 423 938 B1 TABLE 8D Col umm: EAB sp Avidin-HPLC

y (1

Aviidi n- Agar ose protein capacit e Subunit, nnoles/m)
42110 Spe%t ivity of recAMdinddPEG7yme (unolgsfdthrl&eg[oge

8-16** Q0 protein) 15 ** 30 unoles/mn/ng proternis

equi valent to m@éwtm.@ma%re transcar boxyl ase E. Di scussion of Results
20 |Tabl e 8C su ¢ Subupnitengwlesymly) [ err dasubunit from E. coli and
operation tinme advantages of the avidin-affinity medi um of the present

i njeént i o, TablSpesific | gFaecblide@nr i chment in purity achieved during the
I sgl ati on of tenapmar(amal i me (P. 8_§Par manni ) u%i ng the avidin
n contrast,” the conventi onal

afflinity nmedi um of the presen?r&g Nt I on.
Avildi n- 25 Agarose nedi um doeS not ‘provi de any enrichnment at all. The

folil owi ng speci ]aé 'e?%’r?ﬁis“lTTUStrateW—i-&t-+eﬂs—i—n--t-he.synt.hes_i_s__of t he
novel -|i gand- confaMmMgs it mgiproten iis altht th0D% by i rylic
- b St g |

bag¢kbone poly Il,niLng fornyl (- ) groups can
t e¢hni que of Waﬁéﬁggn%%‘gﬁ al ., described in J-Chromatography, 363 231-242

(1986); this procedure was used in Exanples 9 and 10 which follow 30
EXAMPLE 9 PiEePlasuasionfiResults=or myl Group (CHO Cont ai ni ng Substrate Based on

Acnylic Backbone Pol yner 35 AF- epoxy Toyopearl 650Mresin (dry, 45 to
90 |ni cr onet er sTableBC gimmarizes the senerityd!. 3R submul from/Egcabifand greegongine advantageast R adas
to|g pixtur &tiglty mediy PEegstt imeesiion( gl ucose) and 40 niof 0.1 M sodium

hydroxi de i Tai'zsea:gvr&wmze qngghmentjinpugity gehiavectduringthaiegialionsof triwmrarionyase atzpdle at
[efr] fop, 2%&‘%555-‘?5’:? ing the @yidin affinitymediym ofthe prasent invatiop.imgontrast, the cenveritionahAvidin-
resin wasS p g?fﬁfﬁwmqﬂdwl."ﬂwm/ﬁ??%mf“ﬁﬁfﬁﬂ hly with water and transferred
toja 113. 49 f4-0¢ ."59[8?3%8@1‘ Nologl ‘aéﬂ"@"%%gmeis&ﬁh%sePffhﬁr\nm'ﬂ!igani-ﬁonm'@gmn«ém
added and t e L4 &i‘j‘j:aﬁt{(’:’ I s HaRae j"L,’L("‘a'ﬁ %%"_'Eé%ﬂwu&”f)bsm@sm beymage by
beads were m%*eg( bibdo NRUS Whid a0 THEE hye P53 2817847 (1960018 Progedig was;
m iof 0.% MHCl at err{mfor %Bbm'n in a heater/shaker apparatus. The beads
welte finall gxa@siees thoroughly with water, fornyl group analysis indicated
a {CHO cont ént of 55 unoles/g (dry resin). EXAMPLE 10 45 Preparati on of

Folmyl G ouprepéskih omnﬁﬁeﬁuﬁmayb&mﬁ@g%uﬁ%asdagw of dryiik B&kiRRE Isgﬁ%g Pol ymer
Infa manner simlar to Exanple 9, I0.0U g or - OMresin -
was i Xe¥ Wi { ARy Joybedl GE0Mresarliyae s 60 eiateR ol bREnBAR, 8 T Or 028, 0
sodi um bor obwpusi wke added & a3burof 50F obdkirdsefglucobBRNIAVHLIL 61 WadtivrlhydrBiiddtal R84t
[efr] in a HHexer Thelcheicontaimer wiasiBen(r2Otes praped for24 B i Heaterehdker dpBbatbtisAPO0 gr@Si N
was pl aced .The rgsultest rain waswiaskdid acblammo weshbd thorblyhiy iviehs aatet abd teansféreddnesl118.ag @-oz)
113. 4g ( 4- ol Spdiym pedesiatesaiition (0. DS L bwis tiien euried BndithdvisulldniniiktureaBakerie an isdlber
and the ‘Pesg?ro nEheReads Were washa with water ama Buchnds funiel éngitheh inqubated Ine2s Inbaf@s MMC) at
washed wi t h2REIES0 B r&‘a paster(phaker appaeatuscTh beade were fipalip wesbed thero@bly withowate: frmiyl
HCE at [ er r PYR1aMTS infiqated 4 -GHG eanteptiof S5 1umples/s idsyyasiml us. The beads were
finally was oughly with water; fornyl group analysis indicated a -

- CHO con,;ﬁengz—ﬁé*ﬂﬂ!v}-éb

Preparation of Formyl Group (CHO) Containing Substrate Based on Acrylic Backbone Polymer

in a manner similar to Example 9, 10.0 g of AF-epoxy Toyopearl 650M resin was mixed with 100 g of 0.1

M sodium hydroxide solution containing 0.020 g sodium borohydride in a 228,8g (8-02) jar. The mixture was

50  incubated at40°Cina heater/shaker apparatus (200 rpm) for 24 hrs. The resultant resin was placed ina column,
washed thoroughly with water and transferred to a 113.4g (4-02) jar. Sodium periodate solution (0.1 M, 15mL)

was then added and the resultant mixture shaken in an ice bath for 1 hr. The beads were washed with water

on a Buchner funnel and then incubated in 25 mL of 0.1 M HCI at 25°C for 30 min in a heater/shaker apparatus.

The beads were finally washed thoroughly with water: formyl group analysis indicated a -CHO content of 55
55  umoles/g (dry resin).

1




55 unoles/g (dry resin). EP 0 423 938 Bl EXAMPLE 11 Preparation of
Fornyl G,oup (CHO Containing Substrate based on Styreni c Backbone Pol yner
5 A .Copol ymer Conposition A rracro%"o?ﬁ?@%%bol ynmer cont ai ni ng chi oronet hyl
groups was prepared by suspension polynerization of 55% by wei ght

vi nyl benz\BXAMRLB1i de (VBC), 36% by wei ght divinyl benzene (DVB), 9% by

wei ght et hyl vi nyI ben- 10 zene (EVB); pentanol (40% vol) and toluene (20%
vol ) wer e Riene ' B ining Subskeate) haseblve sm«ut:ttbaekbarmmnlyma’er

cont ai fed 8. 2% by wei ght a. B Conversion to Fornyl G oup Contai ni ng

Pol yrer 15\ CopolymesGamgo: %F"procedure described by JT Ayres and CK Mann in

Jour nal of PoI yrrer Sci ence, Pol mer Letters 3 505-508 (1965), the

chi erorret ou ?p?'ﬂ'é”g‘t“ FaArepated by suprepsion rolymerizgtion of

(- CNO) ?ﬁ g% ng t&srr"&?ftnrtﬂﬁ (DB %y wpight sthylyjayiben- _
chl or oﬁ‘gt Iiz e ’1’8?? "ea( WREEsH] 33 2Brogans fphask expndan TBe Pradd um
bi car bona "2‘6’5“3I [err] for 6 hrs. The product was filtered,

hed wi t dd d at d
20 EiANE“Lé"f%% ep*é?ét'tt@‘%%%@m@r%?ﬁ"}up Cont ai h.eng""SULEI rae Based on
Styrenig BackhnGdeaduld Wbcribet by AT Afed Rk ."m' obe'ScRnddH Y\ er Soills, "
to Exanpl g, éok.soﬁ(m@.s:rrramsremahﬁgm Wi styinice o g o
4 Scri

prepared: bydike Msdrrer.cst(émé&; gr&ﬁ.sem chivie
wei ght St ywith ALgrén of ¥bdiukh wzﬂmaﬁmn ioewebsnmmatammnmér&b&c%smm wsmuct
copol ynmer wit@ MO/ xtiwaterddiu Byetone,iagddrie@ht 1004¢ ulder (0M&RI Si on to Fornyl G oup
Cont ai m ng Polynmer In a manner simlar to Exanple 11, the above _

chl or onet IEXAMPEEI12COpOl yner was converted to the fornyl derivative. 35
EXAMPLE 13 Preparatron of For rryl G oup (CHO Containing Substrate Based on
Sty B of 2 S ! blmrlm&thbm Polymer nanner sim |l ar
to Exanple 11, a macroporous copol ymer of the follow ng conposition was

pr epar &d: Al§°A°l¥?‘°’\&B’F@?Pd"°WBC/ 39% by wei ght DVB/ 10% by wei ght EVB/ 36% by

wei ght S vvrth orogen Ievel S the sane as Exa Ie 11 The pr oduct copoly

Polymer | 75% bwﬂgé@ P r'mpl Dbty oAt Ry tha @%‘EW"Q?‘E‘&"'
Pol el el els
cgpglr?rrer heseme 8%, F'P'8 °tf°89° ’t?&'?t‘tfg%;go %. XAMPLE 14’ Prepar at i on|
of For rryl §%9%le&q;9%rm%&%@éyngﬁm strate Based on Styrenic Backbone

Pol ymer 5 oN'dn a manner sinilar to Exarrple 11, a

wei ght °rv‘é“q‘°;ﬂ£§@‘*%b“”ﬁf"5ﬁ§° B8 '%8‘%*%?%@%?’“%‘%%% AECRNB 0t o

| evel sz he same as Exanple 11. The product copol ymer contained 1.6% by
wei ght O .exXARIPLE 13

Preparation of Formyi Group (CHO) Containing Substrate Based on Styrenic Backbone Polymer

40  A. Copolymer Composition
~Inamanner similar to Example 11, a macroporous cbpolymer of the following composition was prepared:
15% by weight VBC/39% by weight DVB/10% by weight EVB/36% by weight S wuth porogen levels the same
as Example 11. The product copolymer contained 2.7% by weight Cl.
B. Conversion to Formyl Group Containing Polymer

In a manner similar to Example 11, the above chloromethylated copolymer was converted to the formyl '
derivative.

EXAMPLE 14

Preparation of Formyl Group (CHO) Containing Substrate Based on Styrenic Backbone Polymer

55 A Copblymer Cdmposition

In a manner similar to Example 11, a macroporous copolymer of the following composition was prepared:
7% by weight VBC/40% by weight DVB/10% by weight EVB/43% by weight S with porogen levels the same
- as Example 11. The product copolymer contained 1.6% by weight Cl.

12 | ’




EP 0 423 938 Bl1 B. Conversion to Fornyl G oup Containing Polymer In a
manner similar to Exanple 11, the above chl oronet hyl ated copol yner was
converted to the formyl 5 derivative. Clains 10 1. Aligand-containing
nmedi um for chronat ogr aphi ¢ adsor FPi%#%3 9®Bch conprises a crosslinked
organi ¢ poly- ner substrate having covalently bonded thereto, through a
chem cal B.Cosvessizingg Famoy Gronpl Codtgiaiegfratymier nki ng gr oup, an avi di n pol ypepti de
ligand in the dissociated renatured formwherein nore than 50% by wei ght of
t he avi di nin 4 manner simjlai th Examplenidntbe pleove ehiorergihyistedsopriygeryvasicotyeried ta thedormyk m a
conpl®&x ¥FYaves di ssoci ati on constant. of greaterthan [err] Ml ar and wherein

the crosslinked organic polynmer is capable of maintaining 15 t he

avidin in the nononeric form wth the proviso that the |igand-containing

medi um é's“‘hot incl ude a spacer whi ch is a substantlal |y non-ionic,

hydr o h| |c neric spacer {g\g | 4m as %lh ol Shli m%ofl n
! inin orchroma ra |aso n i

the. on- hy i BReRen a;gn'g 7 el

i %r hdc
sulfur-nltr S
sel eCt ed f rﬁ&%raﬁ fga?ﬁ ﬁﬁ{ﬁ form whucﬁ %ﬁ:m%@%@&@i&“ﬁgﬂ%ﬂt

- SA2ZNH- . 3. cohbtdRESt bl BbARan Mﬁﬁdadd'ﬂrh&laiﬁhﬁh%ssﬂ%@&@érﬁhpﬁl riscasableloftidlaimiigdani ¢
pol ynfer IS the BVRiriH $he nitd&rRdria Rk, vath th@ﬂoﬁ‘é&ﬁh’iﬂﬁfﬁgérﬂ%bmalmﬁg il dbes At Mcllies M
for exanpl e spader @BiE0E baubbtastially rof-icis Hyaroghiic pagrhelic spacgrar t i cul ate form and
derived primarily froman acrylic or styrenic nononer. 4. A nedium as

cl ai med 2-n Awmediunyas dlaiiedinciain &iwhereinthe pest-hydrolyrable inking groun Fantaing 2 amgpcen grom g
nononer f or rer adifeirpden graupypriepamplecthe pon-hysirdvzable finkisg grovp s Asiedtsd o -C(ONH-,

di ssaei at i oHHEEHN-arHOHNAGONE28d SR err] Molar. 5. An affini ty

chromat ogr un’?gsI aimed in clai wherei ! s p Qlllé‘é SV\AJS and
outl et rrga%c { 0l %ﬁ . ﬁhﬁ% Iﬁ;{ Vit ﬁnkw \ﬁn mmrh haﬂ; ilﬁ

tube, a |ig3Qds m anyo clai ns
4. 6. A process ?grr Sreparl ng an |rrproved I|gand cont ai ni ng medi um as

cl ai rfAd a.n mmnydiuns aselaiiedt afly fraveding cldivh, ahereio the mvidie affiniygloup ieme monamer form whigH
near neut r abindswjth biotindd preduce 3 conplaawith a dissoaiation worsltant of edt feasthan W’t'\ﬂpléfu nct i onal

groups 35 of a crossllnked organi.c polyner substrate to
chemi cal $-y An ity chroma Whigh FompriRes F"“r"?R'F nigipes wik injsta x@ QE;
substgat e aaoytRandsofthe i P ing hpyped, iR Hedthe: ﬁ GG UL 73 ""%"l h

the pol ymer®¥8HAMBHA™ groups, for each avidin tetramer nolecule; (b)

separ at | 89 A icod¥lorlriiafifih HibABgaiiDhiabing il o8 AR baIE ah kS TREL, WAt
bond to theco%;:,gegspona i ng am ne (c) denaturing the avidin

tetramer to ‘;bﬁrrégcﬁﬁénﬂ BBA InBar ARt aniefikdich dnuktidarcdvRINiteambiwithifeHatichal groups
substsat e; ErodslifkePargaid pagmehcubsiRRas fF (R Chemridaltyi stablel mmhgldralgable irtisudinking
subunits of aydupld betvBRlthe Substats dnd ehetalidin antil Tib 8 eavalant lifkages are fproer withy the polyimer
renoval of t Wéncibhaigtoupsafot edch avidi @irdniee mbleguend- cont ai ni ng medium 45 7. A
process as cl(s)isamehtirgthe bvidimoobtaining subistrate any redbeinghe fofmed fnaine boed to the coiresperd: 5 t o
8.5; and/or iinganidedomti of the |igand-containing nediumof step (d) is '
adj usPed to Heaenation the hyidinytetrgner J& feratrhrpemeris aviis UT"&N"HQ %WH’(&%‘? %‘Ps‘ﬁ?i ur al
mo).ecules framda fluid mxture contal n| n t he sa

mol ecul es hav@ sgparating {hp fenatured avidig from ‘ﬁﬂ‘g‘ ;&M'&P’é‘ﬂg thg aﬂﬂ?/'é"
affinity for tajging guhstraigby pemoy g ofthe deeatwm*ﬁ%\ P Y9 Ptinity for

avi di % Qr BEAsQX&&E:ﬁSE:EQQRWhQ@W ver si ons, V\/m ch conpri ses pass- ing the
fluid ’turé 1P of sk k%tﬂ%mc‘s(y}gggian%,t h a |igand- containing nmedium as

clai rmd in arWthQ pHOF (R fiGan anan %ﬁunﬁH@?@Q&Wé’ﬁdtu}ite@iohﬁﬁér'ﬂﬁmﬁhﬁ adsor bed
synthetic or natural nolecul es ?romthe I'i gand-containing ne- dium 55 9. A

net hod as. clAavetfiad fdr Boleting isyntiiktic wiretueil moledutes fromiadiuidimbtune eonfaining thecname whereit r
aqueoss | i qthednofdcelés hae ankffinityfonaidnoer mag be bistinviateld fohave|ap affinity ferravidinggr thelyre-
wher ei n t he comhinahteeisionsdrvingaffinitpfor ayidineas QIP@yla@@ﬁsqﬁﬂ"aﬁﬂefﬁefﬁt‘v'ﬁfé@m?ﬂsﬁpéﬁs

enzynes, nublgmsfluigeuxtureiniodnimete censact withes ligend- paataising madivm agplaimed e F“?}y’lf deimg or
r econbi nant taf apd pqpyequg_rgy eluting the adsorbed synthetic or natural molecules from the ligand-coritaining me-

dium.
9. Amethod as claimed in claim 8, wherein the fluid mixture is an organic or aqueous liquid mixture.

10. A method as claimed in claim 8 or claim 9, wherein the synthetic or natural molecules consist of peptic!es.
proteins, enzymes, nucleotides, oligonucleotides, or recombinant or biotinylated or recombinant-biotiny-
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IJ:'P 0 423 938 81 B. Conversion to Fornyl Goup Containing Polymer In a
manner simlar to Exanple 11, the above chl oronethyl ated copol yner was
converted to the fornyl 5 derivakR 9423988 ns 10 1. Al i gand-cont ai ni ng
medicum f or chr omat ogr aphi ¢ adsor ption, which conprises a crosslinked
or gani ¢ pd. y:ommnmfbeﬁyferbﬁp_cbmainmgpmwal ently bonded thereto, through a
¢hem cally stable, non-hydrolyzable |inking group, an avidin pol ypeptide
l{i gand i n t his adhangeysimiléréalExampla {11 thechbbv@rchivrainethyated copolymer Wascob@btedty thedorgiat  Of
tthe avi&i riefvagivend is in a nmononeric formwhich binds with blotin to forma
gonplex with a dissociation constant of greaterthan [err] Mol arand wherein -
tthe crosslinked organic polyner is capable of maintaining 15 t he
gvidin in ‘tﬁ'@’m)nomerl c form with the prOV| so that the |igand-containing
rmdwm do &8 8 |ncI de a slﬁacer whi ch s a substantlall non-ionic,
B*eft‘

hydrophl I i'e ?‘m'“a "er high pamprises a prpssfinked orgapjc pplys;

tﬁer ggnl hlydr aédr?lawy Oﬁin tr?t)il ng‘;?cla re a r I'ET%TB > IITF llgjlng;an
Iara erein th ﬁsg{ ':‘ s . :: )
"y u.tr; T e L T

sulfur-nitro and'i
sel ect ed fro%ﬁ@ﬁmrmﬁé
[err]. 3.  AuBfdiaT RS menomes tﬂ ni ¢

Pol Yer i'S a aRgdceikihich RUssAbaRRfklly Ron-ibrkhyaropHiR rw@msresbaaean particulate form
for exanple, an adsorbent or ion exchange resin in particulate form and

-derived pra nmémediym bs caimeelin ciaior 1y Whegsiniie ret-hyielyzale iBinggraup confains 4 carban-nidchenigioup s
cl ai ned i n amya pifueoiedenorpup; fopgxamplethe nanthwdrdyzabledinking gnaupds selectadfrom (iHNHS, -C(ONHR a
nonomnerd or m WHiGRINbt- n@@)NMM*ﬁ(Q)NU-t&nﬂ-QClem oduce a conplex with a
di ssoci ati,on co stant of not. | ess than rr} Mol ar. 5. An affl nj t

ROlELS &, °’¥ﬁ‘ﬁ f°"and

¢hromat ogr3ap gime 'E’H‘% °5s"f' g?‘

dut Mt neans ® Sg‘mlr?"lggﬂﬂtg ::(;) '?‘U’o@" 2ok ?/'??g”ﬂ‘at%étf'" 'Wﬁ’?ﬁ"ﬁ“"

tlube Ilgan-cona’" Rty "°°r EPH MG any of claims 1 to 4. 6 A
Aroces §5 faf Wn%ﬂﬂﬁuh&é]anﬁéﬂ in dﬁPﬁr@hﬁ@ﬂg bla.garhdmﬁmtaau.namty@edt bl e m3fontet BinkWikhi N
ny of cl ai Mbinds With bibtin ¥iptotdbe @REMPIGEME a dlssiciatidh@6ristahEhf ndl fesSthdiH 0P Mlar.
neutrality, an effective anobunt of an avidin tetramer with functional
groups 35 8. Anaffinityyhromatographic] colatomavhish gampriges g dubylakgontginds with inleteand gutiebmeans at
chem cg{ |y stopissite engdanfithejutie andhaving housed within theribierrfiggndeapainitgmegiuayas ciaimed in
ubstrate anG“X‘ﬁé‘am“'@H“n unt|I 1 to 3 coval ent Ilnkages are formed, with
the pol ym?d’ fupoogssgprr] Hre% an m?roveg S!%Bg i %\élggrr}l% djum, aclarrrrr\EJ in ?%ianm%tg& \%chh

slepar ating't ai n Gerng c

bond to the co .%§aa9maama fey bé?lregeﬁéboamo aﬂ,ﬁ%ﬂf w.t iohd! §roGpé! di N
tletrames to fogfp IER lohgBnic i epsdbt Yobf chefoaty Eitle ﬁmo i nking
substrate; andgbgpk beteta triakitaBath &K tibRRIEH UitPlto 3¥dvalbi lufkédlghrd foPrdCWidk
sjubuni ts of avruﬁht.&aegaghpgmaaﬁra{,.a}gtemra,%g{m con- taining substrate y
renoval of t heppi@pathting 6 bvidiPcdn@inig bilirdté £a AdudiytheXborfied grindokdeithe ddrespbnd-A
Focess as cl aing®dinébongl ai m 6 wherein: i) the pH of step (@) is from6.5 to
5; ar@l/ or i i {c)dehaturpbithafavitif @trhrhay forfokmamonbrdéria iavidjn linkel tol the ahientidaltystebid )subssate;
djusted to neawd neutrality. 8. A nethod for isolating synthetic or natural
pl ecul es fr on{dhseparating theidsrtatwred ayidin frem dissegjatedhaubunitsref avitie ardirenatuting thepdvidintebre s
ave an affini FSW"Q &rbs%ﬁ WiWOVﬂpffhh9enwaMit®@1m5hF ligandicantginirgmedivem af finity for
Vi di n, or, t e| r o rslons having affinityforavidin, or
otlny’fatéd Eoﬁg corrprlses pass- ing the fluid
xturelnt0| m as cl ai ned
any of cl ai 1 togth nd GBS qﬁg‘lr'l P&%gqﬂ'sca Egtﬂtgh%gs%rﬁ%% synt hetic or
at ural  mog. eM&ﬁodfférmtrtgeydtmaadmﬁ.emhaedmea o' B fluill intkfire doftaifing thé\sdifiwhedinas
ai medy i N Clthd Moldtuley\luRé & aifinithi Ror dvidih, 6F nidly ¥é bidtiaylated 18 Rave BEFFIItY fod Bvidk(] it ReirTe-
qui d m Xt urcembidznt verionsHatinyhffirtty fof svidinpu bibtinyl Gt drie tomBinant vetdians, Nahidh confpiseepass-t he
ynt heti ¢ or ingabafuld mixtok bouitiestecontet with adijandephiaidieg medhmodsalained incany Yficaims 1
icl eot i des, to4angevhseduenty elating the@dsorbed syntheticaratusal mbjecytes o the ligendsgontaining me-
pconbi nant - fwt i ny- 13
55
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9. Amethod as claimed in claim 8, wherein the fluid mixture is an organic or aqueous liquid mixture.

10. Amethod as claimed in claim 8 or claim 9, wherein the synthetic or natural molecules consist of peptides,
proteins, enzymes, nucleotides, oligonuclectides, or recombinant or biotinylated or recombinant-biotiny-
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EP Q 423 938 Bl | ated versions thereof. 11. Amethod ascl ainmed in any of
clains 8. to 10, wherein theffuid m xture, containing the syntheticornatural
5 . molecules, is contacted w tﬁffotﬁé&’rslﬂjand contai ni ng medi um contai ned | _
within a chromatographic colum. 12. A nethod as clainmed in any of clains 8 !
to 10, wher ei late@ivdrdishe tidredf. Xt Ur e conpri sing synthetic or natural nol ecul es
Is separated by liquid affinity chromatography in a colum conprising a
medi um as &1 aft fetlod a§ claimpd iany.of dpimas to 10, herein 1@ fifid mixtwreagesipining the syntheticdy natural
Li gand- &nt haI Peleryles inneatpeied %Wﬁhﬂﬁ?wrmtﬂgvm-metnmmwptchrenatoq!w-cgwwmn

ver net zt es, ega in any fcl rﬁ,ubﬁt r.at rnut dar an Chere che%mg

stabile nig ak g@d’ rﬁgi

Avi di npol ypep £§%§é§$@ bg | 5502| Pﬁt%rh‘ yrmeanogu'ﬂ'r' ?oe s' orm u T?d "
%

wobsi~ nehr al §°50 des Avi di n-Li ganden in einer nononeren Form

vor | i eg’fJ die mt Biotin bindet, wodurch ein Kom plex mt einer

Di ssozi at | pgek@nsgradiesn gr 6l er aI s 10-10 nol ar gebildet wird und wobei das
vernet zte or- gani sche Polymer fihlg ist der Aufrechterhaltung des Avidins
i n der nONONEER Ligdndfefithalihdes ARBiudvRlr@RrbMatogtibhischen AdbaRBtichIas binFamétziesdriEniséiasde
Medi um kei nenPdiamisabutiatitidiran, GBér aifadnbriedhistabiib@icht@ydrolysigibdre Verbihdlingsgrippe kovdldnt O-
ni scher hydr ogeburdenenAyidinpulypeptidAlyatdimdis Hisdokierten redaturibten. Form untat, wobel mehmaia 8¢ h
Anspruch 1, waéei% dis4vidin-tipandgrin elher siosanissandoivtevoliegtcdievoitBjotin bjndet.avorch ein Kom-
Kohl enst of f - Seléexohit einer Bisgoziatnrskonstanten g@Bénatsi181'0 nBilar gébiided Wird (Bd wpheidasvernetkte or-

z. B. istdie n¢anischelRpldmerifapigiiat des Aufeechterhiiungiies Avdjnaimgeremorpmeren Formmlg@nmﬁgﬁbeaus :
- CH2NH-2 - C( Ofaiidas UQ‘N’-I@E tRiqe Medigm kyingpiibrigraiajter einschlieBindsy Ripim wesentiohefinighfonach
Anspruch 3, mﬂ%?’hmhkﬁéP‘?m%ébiﬁné%\‘ﬁ'F%@he Pol ymer ein poroses Adsorbens :

der | K Eor
ohe] onena, pish Eé‘gaa B ol e :fm ek €

von ei nem Acr O)N d ON
ei nem d&r vor he ge enden Anspruc : vvo el d|e AV| A AP |n|t|tegruppe in

ei ner nNDNOS. NMAGM f=ck ARsprith 3, &gbei dadivernétitb olghridchéPdliniatién pordsesiatsorbens oder isaerp| eX
mt einer D sas@usthHardkpaitkulArer Boim\is, z.B\einiAgadrbens sdei Bnéhauatdusdh-Haex ig partilmlaker
wird. 5. Affi Forindst, noddas iredrsteyiLinfplvoresirem Agryl-@der Stymi-Monarier ghgéidiienistgen Behal t er
mt Einla& und Ausl aavorrichtungen 35 an den entgegengeset zten Enden |
der RohPe. bt Medim Ragograr Noriryeheasias Ansgr e, Mebefdle AYAIRATTNGRGrUEPe L enes e
nach si nem deﬁ““ﬁ!h%%sé yerfiest f'eﬂ'i"%B'?If' gieed vgdyphugin Romplex mit giner R?é??a&?ﬂsﬁ‘ﬁs'ﬂ'ﬁ?" von

Her stel | ung s Veflser quolag pergastell; d'gmd ent hal t enden Medi uns nach ei nem .

der Ansprucle Asrinitatschrotidicirpmbshule i einen rohrenfbrinigeh BBHaler MR ERBER- Rl RRERRIHicRERen der
Neut r al jst AU eL{\Rh eHthdgéngediiited EREEdeP RERS unitt Shd\di€h dBRRR® el Ligahtéhthaltendes Me-

funkti onel | engiia heh Bient tidt ARspriRthd £iigd @ifergeb@aithdtchen Pol ynmer - Substrat s,
wodur ch chem sch stabil e nicht-hydrol ysi erbare | m no-Verbi ndungsgruppen _

zwi schen dém Befabren ar Hersteliudgeinedverbsser g bigdndenhthaltenden Mediymayiagh dinejyider Agspriiche
koval ent e Bi ntiuhgefassend: den funktionell en G uppen des Polyners fU jedes
Avi di ntet r amer <thmseteanbeigingmnipt ashe derNaviralititpiner wirksamen Mpnge wines fyidigtefraraers mit den
Avidin- ent hal t évme“sm [Feyppen @%esdﬂdetﬂgdm?’tﬁ"'éﬁﬁ Falymerfubstiatsevedyreh shetinsh sighip g

- HieH indyng: FRAvisEhea f gt yad dem I‘Qé'tgﬁ
\igziurG(r:]L elsﬁr ?rg@ ‘déf %‘ eé%f\mtr gen %@""}ﬂ?h Ig’é’ﬂ'?"Eh‘E P’h YOR !g ’g%;l en
s AV, m- alten

(?:J 2 : E) ; Ia%e :,/ ,? (ra 2 u Estratgs? t?nd EyaiFelueE'l Idg'rgL @geté\\/lh%hbrilédu ﬁe/q%ﬂr eqF n

nend
Avi di t hal t
Y ent hal L g@ bk ”t Fﬁi“% ”‘3’”’ i %"%’%f‘ﬁﬁ%ﬁ@%ﬁ%
wobei @ i) der R&"T\Qﬂﬁhnﬁey dnal he?‘(ﬂxﬁdlr@’vén RinisShzierB UftaBihneitdH YE5 RAGHS, dridRestR; PH

des Li ggnd- ent hgleh 860 Rin MadkhitenTen\6aBstrat Mirkh Bnthbrnéi des DaHaRiIrdAR] wddbrdh dasLighndlent-
ei ngestel | t i Sthaltedde MetinPdebRIBt vatdl | sol i erung synt het | scher oder natOrlicher

Mol eki | e aus ei nem Fl ul dgem sch mit densel ben, wobei die Ml ek~le eine
Af finitat Fu Merfalvlemnash Bogprushirwobéiot i nyl i ert sein konnen, wodurch sie sine
Affinitat zu AJidgreH yeasbie (aoienf.5 pip B8 betdighwisfodernt en Ver si onen nit ei ner
Affinitdst zu AV @ﬁranqfé.,lgabq mthql{wdprqudymfzgoncSMfe (d) autnahedeq Neufralitét eingestellt ist.

1111111111 %1 1?7 r;ahren zur Isolierung synthetischer oder natiirlicher Molekiile aus einem Fluidgemisch mit denselben,
wobei die Molekiile eine Affinitat zu Avidin haben oder biotinyliert sein kénnen, wodurch sie eine Affinitét
zu Avidin haben, oder ihre rekombinanten Versionen mit einer Affinitét zu Avidin oder biotinylierte
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EP' Q 423 938 B1 rekonbi nante Versionen, unfassend das Passieren des
Fl ui dgemi sches in innigem Kontakt mt einemLi- ‘gand- ent hal t enden Medi um
nach' ei nem der Anspruche 1 bis 4 uncERHE3#P8 B endem El ui eren der adsor-
bi erten synthetischeri oder naturlichen Ml ekile aus dem
Li gand ent hal t eskorbinahie Versionenbundassénd HascHaksdrer de6 Auidgemiaties i ifhigemebritdkt Hibdinem Li-
Fl ui dgem sch egandeanthalfendaniMediumatash einers geriApgsiidhé U bisl ¢ emiiapschiieRertderih Bluielde tdr adidor N
nach Anspruch 8iedenesynthetisgheieder ehtiislickenMdiakiile sustiem LigeerenthakendeniMediem. Vbl ek~| e

aus Pept |5der§ § n,, Nukl eoti den, onukl eoti den oder

r ekonbi nant eh a'gﬂh'eﬂi" %ﬂfﬂr ét“é °'<5’5%F'“"F@R‘@Fﬂ)‘f‘%%[?ﬂ"'sﬁg%?qehwr@f’? BiidsgmisdiBnen
d best r i

Ge5 0 o 3yt et e o MLy bt ot BB

mt gem jn ei na;komaammém}veeﬁmmmm };enden Li gand- ent hal t'enden
Ned:ll um k&ntaktiert wird. s. 12. Verfahron nach ei nem der Anspruche 8 bis

10, wobei eilh WFprfabesh giabieinem der Ansiviiche frbia 96,avetlei spsdidwytithetisthen odbe natlrtivhén Mdidkalla e
Mol eki | e, dur cantiRiterde| Fiyidapmischfriif demt ineiperChramakigraghiessile enthattersiem bigan§mothaitenden

unf assend si n Medivm kaniekliert wirdnem der AnsprOche I bis 4, getrennt vvi rd 20
Revendi cat i Qps leu cont en une,

chr omat ogragg V%ﬂahm"ﬁ% P%' s‘h F' "ﬁ’é'fe 96 e e‘m
ayant un Ilgan X&ﬁ Hﬁs %mﬂyﬁ g @5‘5@9@"81’ 'P eratu 3 ein
di ssocie |i6 de manl ere cova i % -CI ar un group. de I|a| son non
hydr ol ysabl e et chi m quenent stable, dans 25 | equel plus de 50% en

poi ds du2d i gapshdikatib¥Pe avi dine est sous forne nononere qui so lie avec la
bi oti ne pour forner un conpl exe avec une constants de dissociation

super j eure a. 10n lied@nfhdneurtiigastimdir Un BasBlptidnechidMaibsFithRud GEIRBHMSIEH uh Shppsitibdiy-
est Capabl e demeémioRjafifuelréticul@saii uf Bgan6 belypbstidighe dERYRARIRe sols fofMECHriatuRd bt BibkdCiL €
m | i eu cont enarddelnanibre gavaientedcelp TPirangroupe deliaistn kvh AydrolSsbiebehimiglisierf Stitle, Gkds
type pol $rbr e leyuht piysttie 5% ersrds tii kigahdaierypt avidire dstoisorMe matbnidre qulse 6 dviaaibibtine
quo revendi qubpanfesndrgn campiznel mea titecansiantedizniissdciatinelipdrieurgd 0113 moldies dt dans teguel
non hydr ol ysablegolgmére prganique rétiuiénsirapalite de ynaintepipliabidinesoasfortme mononane, § candiion qde
type souf r e- aztnlieu centepars igjigantine|comprenna paroun bissracsus auh it dettye polymare hydrophile e

choisi p rm - 'rtlﬁlleme@c‘eb)minue -NHC(O)NH- C(O)NHNHC(O)NH— et -SOZNH- 35
3. :Un m li tﬁ %gu telr %g er]edndl uidans rev cr ev &i S ueﬂ k
ysable
pol yrer e or dan Amiere ‘l Lﬂd U é’% $° af‘ mnon
adsorbantb ou R z'g de
type echangeuses NHOHS ou a SO ant e SOUS orrre artlcu |re r V e

princi passenent d' un no- nonere-acrylique.ou styrem que. 40 4. Un.nmilieu tel

que revendi gu6Udmiieu thl querevendiqliéodan)al evehdpation 2,aiak Iemél lepolymirs egarilme reiculé edinine

I equel | e gr ourésipedetymiéchangduse Wions; adsorbantechiupereaspisosdunbe payticulaire) parexappie, upe ré-se

i @ avec | a bi site dedype échangenseditions eu adsorbaniesbesierma particulaineeet diginéstpeintipsienient d'un mo-

di gsoci ation smmwimsuue*géhieut% 10-9 nolaire. 5. Une col onne de

chriomat ographl aff n 116, end un conteneur tubul alr avec

moyens d"ent tﬁgg':; 8 'F C‘@"aﬁi%ﬂt’ 'ﬁgo rou-

ingere, A1 i nfELRCl P° tidlge =t o fr o av ﬁ“r a%%a'q'%dr“ mplexs

reyendi que dens une guel conque des reven |ons A 4. 6. Un procede

poyr | a premar ahé ebnsk démnraméwg?abha et fini€] &ui edar_rpteam @i Wontbribut thibRiélaveé @s mayeRs den-

revendi qU6 danseéd et deudrtig ded eRSHRESCOPPRBes'da WDH tiagant ihddfeSa Hintéfieut du WbY, urrAIRED Esdtelant

(a) la riacti ooglighndial qRkteisnaiglicdaferuhequelestiquedds revendidationet ajdlant i te ef fi cace

d yn tetranbre d' avidine avec des groupes fonctionnels d' un support

pollymbre or §an an@c‘f“ét’?% (8l reepgration diup miiey angtiaré gertanpt yn gand. tehqus Grvengiaué gagelune

m{no nog hydr 8Y§ %ﬂb’Pé%s "%F'?Wdaén%‘fﬁ""‘g’@a‘bl es entre |l e support et
vi di ne j usqu ( a n RH prochede é‘iﬂ?ﬁ"’d‘ Hl:"’é'gté %Féﬁggﬁ"‘??ferfbeé ineaypEc
esdelialson :
e by e ?3?5% S e B‘Hg% e O o

e ?/:ad: Inz.l S(()g)l lrnlmu vaentes se%o%):é ormées, gc es gr pes fgnchmne éres, po %ﬂ?; 0N
: (b)la séparahon du support contenant I'avidine et la réduction de la liaison imino formée en une liaison

amine correspondante; _

(c) la dénaturatlon du tétramére d’avidine pour former une avidine monomére liée au support chimi-

. A DA L

Q)

e

[da)

oo-T3
Q)




am ne correspondents (c) la denaturation du tetramere d'avidi ne pour

" former une avidine nononmbre |ide au support chim- quenent stable; et 15 1* [

| 2111! ° HE 1111 11 1111 EP 0 4ER043838™ (d) |a sbparation de | avidine
dermatur6e A partir de sous-unitea dissociees d avidine et la renaturation
du support condjiaastaratiorcaéireidine dpaturéd a paittin ad dosurlités disbades 'avidingkdlarrerfaturatiar | e

m | i eu cont enadisupgodrilcoigénant avidine pdr. élmhlitlopdu)dédﬁurhm bous; foemer \neiiied captepard Berligand &

revendi cation 6 dans loquel: 1) le PH A |'btape (a) est de 6,5 A 8,5; et/ou

ii) |lesPHWu %PW@G'FR'BY‘EW“PE"SI'#@\%@FC%W5@“&5@" ‘d) est aj uste a un PH
proche de | a nlaiPHAeeee (pestqg8.54 HBEUY pour i sol er
synt het i ques ofl 'Wﬁ?ﬁ'ﬂ\'ﬂ"@gmﬂa'ﬁéﬂ"lg?’}d afétape hsstaugle al"i"g' |"H’§hﬂ‘§ia ??SE‘T"? 10

hant dans J (}E, SolFHoiaFdls MSIsERS Synthahue aﬁ;efles a%ﬁpd ianbe 1Y kd GnteO U
peuvent At re 5?%] smﬁﬁ BEUJIBs &E&'dént HaGrritte potity: &IFBQM e erﬁ-gd-eqﬁoﬁﬁléeé)dbml RlF S

homol odlies T o LRl Pakiit8! dul o OORbinaRSlbibtiyiEs bl osHbreh@ eI del passer

nbl ange |i quiigReidige ﬁfﬂ& &%nth&ﬂnﬁi@av@é’mﬁﬁmlléﬂodﬂehénﬁ@Ilg‘aﬁ@ﬁeﬁﬂaﬁ%nhumddhmﬁﬂb duel!
quo revendi qyBngd

A part| du mlieu contenant le ligand. 15.9. Un prochd6 tel quo-

r evendi'ues. d dinprdcaderteumévandinvésiangia reyendicatiop §urahs Iequelis malarge linyide seie mslangq, n
mel ange hquﬂ@@dmmwwmﬂugam gue. 10 Un procede tel qua revendi que dans

i a revendi Cat on % éH enl L|erev esslesq h%toféc%éggy ues ou
[ 1 , ides
e e s.§ AL S B
i

blotlnylbs o™'reco ARt S-DI 0 procede toI guo revendi que
dans | ' uneyqus ;ﬁ&@&l—l& qﬁmﬁveh@d(ﬂ Bd‘ls(l’ﬁ\{elqﬁél&n&eﬁes]rg\(endéuﬂ&ls ls@qo,elans! iequenis radtegpge
li de’de, contigiad)tonkendnt R imeIBLikes SyrihanGuUBDU ptipstiespest misten miwloeaypc le gilieygontenant
contact avec ibmyahd éontebu XiGmérieuraiihe tobonhd gpeomatograptiqgeau A | ' i nt bri eur d une

col onneschr onmat ogr aphi que. 25 12. Un procde tel quo_.revendi g
quel conquetadedn precoeatel peareyentiaué dans 'ine queicepaue F%‘cifréi‘d'ﬁi‘FP"ﬁéF 3% % 3 'ad“g:
conpr onant de§ﬁﬁ1’@§@ﬁ‘P‘@%‘§’gﬁﬁﬂ?‘i“ g avsthglinuepounetuplegest g'H? °9’ap q"'e: a ol
par chr omat ogriihgiags presg pne campqenantyn milfey tefgyg revggiqu ‘1"8 vepe desEvens)

mlieu tel qtﬂ?""fb?/‘éndl qué dans |'une quel conque des revendica- tions I A 4.

30 35 /9 45 50 55 16 * C L M S *

55

o O

enditBticHs el 4 et o iRt d\dRerf Ssterib@arREMElbiAdidclIBSsyrthéliqubs 6l natupellésli t
d' 6l uer post %m@gmﬁrdhm.emhﬂamheagaﬁwnt heti ques ou naturell es adsorb6es

I nant s,

|



