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bi guoalﬁls jon tab e an'g erent f' é?xe P {ubstitutions
rboxyl= ?gmﬁfaﬁe 98T 8ﬁss,. an ce ?(HIQWI l!oq"ﬁ'o%u finely the
ntlaﬂha& hfie %f f§t§ﬁ° as we as |ntrasequence insertions of
ftgr ‘Ttsn ple am no- aC| d Fesidues. Intrasequence insertions (i.
_ |nser ons W|th| n the mature BP53 sequence) may range generally from about
"1 to 10 residues, nore preferably 1 to 5. An exanple of a single term nal
~insertion is mature BP53 having an N-termnal nethionyl resjdue. This
variant is an artifact of the di rec_t expression.of. BP53 in reconbi nant cell
cultuke, i.e., expression wt hout a.signal sequence to direct the secretion
or cell menbrane association’ of mature BP53. Ot her exanples of termnal .
I nsertions |nclude (1) qu|ons .of “si gnal 20.. sequences whet her
het er ol ogous or hom)l ogous, .t "t_-'he N-ternminus of -mature BP53.to facilitate
the secretion of mature BP53. fr'om rieconbi nant * host.s; -(2) fusions of
i mun®&geni ¢ pol ypepti-des (i . polypep- tldes suff|C| ently large to confer
| mmunogenicity to the target: guence) , e. Q.. bacterlal pol ypepti des such
as beta-| actamase, beta-galactosidase, or an enzyne encoded by the E. coli
trp locus, and (3) fusions Wi th=¢céll surface binding substances, such as
menbrane anchors. 25 ~ FusionsS with cell surface bi ndi ng substances need
not b& produced by. reconbi nant'met hods, but can be the product of coval ent
or non-coval ent association wi'tH BP53. For exarrpl e, a transnmenbrane donmi n

fromthe normal cell surface receptor for G-I or 1G~11, or the
phosphol i pi d :anchor’ domai n at the C-. terminus’ of ‘mat ur e decay accel erating
factor (nDAF) described in EPO:.Pub. No. 244,267 published Novenber 4, 1987,

may be coval ently bound to, or expressed in reconbinant cell culture as a
fusion with, 30 the GCterm n_u's"'of'_ BP53. Thus, the BP-53 mmy be expressed
in reconbinant cell culture as a Ctermnal fusion of the pre-BP53 with
‘nDAF. For exanpl e, a fusion prote| n nmay be construct ed in whi ch the Iast 37
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secreted,s this fusion construct will be transported to the cell nenbrane
and remai n | odged there by virtue 35 of the phosphatidycholine anchor. The
third group of variants are those EmOW6@I2BtI | east one am no acid residue
in the BP53 nol ecule, and preferably only.one, has been removed and a
different residue inserted in its place. Such substitutions generally are
made in accordance with the fol lowing T@¥f& 1 when it is desired to :
nodul ate finely the characteristics of BP53. 40 -45 50 EP 0 406 272 B1
Table 1 Original Residue Eygial Bdsmuédlbsiembuhlsaﬁﬁituﬁons
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ile, val Lys _ arg; . ggﬁ al . I\/Etser_"_. o leu; tyr; .ile Phe
met; led; tyr Ser . ' “Ghr. 20 asn Thr
) ser Trp ' tymuTy.r_ asp - trp; |phe Val o
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in Table 1, i.e., selecting ' ' nore dignificantly in
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in the area of the substityiti onlysfor exanpl &g drsglm shedt or helical
conformation, (b) the charge or'VhS/drop obi cee:wrde the rolecule at the
ta get site, or (c) the bulk of PPhe sifle ch@Ptleuittie sufstitutions that in
eqeral are expected to pr S ¢ changes in BP53 properties

\F/be those in. which (a] gly B " -Pltoline is qubstituted by
another amno acid or is d¢lete e I n$ . rophilic residue,
e.g. seryl or threonyl, i ' E hydr ophobi c resi due,
e.g., leucyl, isoleucyl, phke ; (c) a cysteine or

prol i nebsre5|due i S substltuted for o’r y) ahy ther residue; (d) a residue
having an eI%’Ei‘?’ﬂﬁﬂ?’@%@ f'§1°l‘.?@ 9 fpamypologica) identity ayg made; byypaispting sybstitylians ithat are | s
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substi t ut k@noer KM biAet residusi @P &lbsidRB hevin a&ﬁrSpd& ivel$¥idehamOe.q.! §5y1.CatGiAR! o

when modi higidyy i Suestitdid #0 (or BY)EH Elebtr6HABRIVE reRiduedid.gl, THREAR BPAshRRE or RNE rséfdulal ed
i n t he *Ar havirigld butkp srde chat, @.gt, loBeinyitibrinec s fsetsstituiel iidr (9 ®y)e0ha Inbica@if S¢h B Qidb ichdi,
sckeeni ngegsglagm. For exanple, a variant typically is made by site-specific
mut agenesi s Mdst tiéletions aridy ivseBieBS -anth calebtitipns Urc ba@tiavlan Gired not exxpected Stb (prodode ratiibet
var@nt nakeanggsdn the icbiracteristics ofrthe PRE3tmateclle. Howbvew when ibis difficdptp ipmdiat they exact effect

purTTi gat Potie fSukstiiuigre deiedion. ot insertierein ddwance rbidqiigeso. foy skamplen whdnf inerlifyipg the IGF
adsor pt i ofingjpp demainfsap '“EJ'H{"? @P'E?H%tl"“%?l‘"'%ﬁ'tﬂ“i Py appricigierihat ihg ofiest Wil lbe pyaiuated

variant b Yéﬁ“" % %@P""eﬁn%%% atv ade iy, gitegpeqiigi mujagenesie gkthe | |
ex S| f h id;in gecp! nf,call cp

lysate or ?onall ?rﬁlcgﬁg E ultury %S lp:h e%g}tnp , by lmmgu%)jﬁl?rﬁtza adéorpt?;%%ﬁtg 6%Iablt :%.%?:lina

assay f Or ablhr? ‘least one remaining immune epitope). The activity of the cell

lysate or purified BP53 varlant is then- screened in a suitable screening assay for the desired characteristic.
For example, a change in the immunological character of the BP53, such as affinity for a given antibody, is
measured by a competitive-type lmmunoassay Changes in lmmunomodulator activity are measured by the
appropriate assay. Modifications ‘of such protem properties ‘as redox or_thermal stability, hydrophoblclty,
susceptibility to proteolytlc degradatlon, or the tendency to aggregate with carriers or into multimers are
assayed by methods well known to the ordmarlly skilled artisan. . . . .

DNA encoding BP53 may be obtamed from other sources. than human by (a) obtaining a ¢cDNA library
from tassues expressing BP53 mRNA of the particular mammal (b) conductmg hybridization analysis with
labeled DNA encoding human BP53 or. fragments thereof (usually greater than 100 base pairs in length) to
detect clones in the cDNA Ilbrary containing homologous sequences, and (c) analyzmg the clones by
restriction enzyme analysis and. nucleic. acid sequencing to identify. full-length clones. If full-length clones
are not present in the library, then appropnate fragments may be recovered from the various clones using
the nucleic acid sequence information .disclosed herein for the first time and ligated at restriction sites
common to the clones to assemble a full-length clone encodmg BP53. Alternatively, genomic libraries will
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' transfor mation with DNA encoding BP53. Secreted mature B 53 can be obt ai ned
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vector conprising the |igated DNA sequences is used to transform host
cells. The host cell wll process the expressed.fusion 35 by
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cell’ in question. For exanple, in-the construction of a prokaryotic
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yeast invertase, a- factor or. aci-d. 40 ghosphat ase | eaders. Gram negative
or gani sns °fi9i% pirpRIF3HaR from fhe well k'F?éthﬂ j @8R Yar i 3Gena.d: 89118 (1977)) iscriteble
mat ur e Biﬁ m‘ﬁ*t %'a 8936 ac %am Zasq'ﬁsm{mf@wéé% V?@h%'ld vsvousa'@f Priolns (%Vﬁo RRIYpI2,

secrete h OT{ e r rco d'Ped:d f?r
Eg;: O\r/ec'? ﬁﬁ:‘%@ lbfn%gip SSi0 3@ %rs are sh8Il tese os\(ﬁq Iq?eg are gaﬁﬂ)*l()P%F @@Pﬁfg ?2‘%1::
nucl eic ag asﬁfcg ! hgg §§§ |slm:han°:‘tee; co r anlsm r ex II:: gé%lg Jor & ssmn Fvenes
of the nu oﬁéhclt & t apa ot IQLI ﬂrng nu%hdeﬂﬂ df%mth st 6

BP53. One orpdpokith by B@@%d by lifsbrti6 tto AeCholiSd MHIFI ﬁla)y E&L&Bmaiglgd with

syst em so Thbgeilie Ghéties, ot |ekanwﬂb§llu{blud|h§rfu€E\%&torcé) mr@a&eac fhRCH CUoﬂgneﬂ&uar % a

function tsbigncariéunt in PaRMbOGeRomiE DNAI TramoctidAcof Baiius Gl thist Vagtbr desults § RoRGouk OF

cl oni ng orecempinatiers with theEgenbme @fd: Dsertidn| df BFGH IDMAD HOWEVBIC it .aedvdrytdnngnoamoﬂﬂs

BP53 as deswding 8853 oo, complpx thar -that,of thexeganiblisly rbslicdiddvebior beciaé reewictpal @szyinbe

BP53 in i tdigestian igrequirest tmekdise kieecBP53 tDNAL Genarally) DNA d indertetbinb @ hastgeimetforqparposes

si gnal .78 Tief yepsdeg estakiacell jingran miqmbe for BBF eppriessionhe BP53 pr esequence t hat

nor mal |y di rfegressioniaad glarirgterton shuldzpatain farselpgtinn aenn, alse|térmed a sel¢clable miukee \Tais
tabl e &6t PP thah eagogera Rrolaindwesstary 9t e synyval rsorpwi 9f BbSeS cell ragsformed wif el S,

aI si gf T'I?r p'%ﬁwgﬁ?a?féh'? ﬂ?ﬂ‘h %‘é‘&?se?'%to“"bé'f’?ﬁé fhatjgaletesrthy Mestor il ot gptain an
reI ted s " orr gﬁ ¥ YRIERE Belpctiongonesanaods mrpiRinsdhat
acid sefu ;ﬁﬁs oLy Rl o Bl % EOTYGIA eI oxalg, PRI ¢ g
host cell g, din dw:la n°'°"°'°s % ?Eégpp ‘fr faén &ﬁéﬁ'c%’a' aple fram comBlex WA es

S
the vector tIQ SE 'sﬁ@ R) %@a ast S_rgg%%e 8££99m38 § %Qﬁmh Wpydes
ori gi ns Ofgih&iabhis ald. %7®rNaﬁfrg 90 5 %Jneep a&esﬁqwa'aP

Sequences aahe 18¥ak7). THaPW Mnﬁﬁy@& é Jehon(harkeffol %\Tﬁi Hafst ye@éi‘ dgrthbs ;

8 EP 0 gfidbin 2hBtophkan Ofol Gkatpif, ATERNC 3k, b78Nor! PEHR L {:nsne\midn%amsp A3}, E*m
PBR322 ( Bplosends obtheatp, lesidaNg the2yealtbhodtlebl (gbRofe) ﬁled Profitidst m&mn%ﬁﬁent for

Gr am negateteaing &raris@rrmaaion by @roRihein rtikep himene cbf @riptebhen. TSmilagye ABd2-deRdlont @6dsDstRins
viral ori ¢ATOS 20822167 38,626) we womplakBied b ke pldSivids imsaridgithé) LeaZ geneisef ul for .

cl oni nge vectxasplesnof regitabial setactalie sers @r ingimmizar wiinat dingdroialate freductasanEFR)aN
expr essi ofhyiisine dinase( Sush nBYAG. enabieyihe idewificaiertioficallstime were zomibetast tortiky ub ¢EBRSS | t
cont ai ns YRS aig.y The mammalisn{el. Jransfargantse Rier Riaped- andey esologiion piessure Jhattanlyethe
vectors, ffa@fOfmﬂ"F? yyauoly: agdeatep &0, syPvive. By vituenf haying takenup themarker Geloction prossue is

or gani sns MAgERY tﬁ’ "B%‘h? F’%‘!ﬁg’f%iséﬂﬂdqr Rengitiensdn whigh. ton congentsation of selestipn ageatiin e

For exé’ﬁpl’"@d"’ "’ y °h QBﬁé??’?bM '%d'"%mmpé\fﬁa“oﬂ 9k 'H"f% selegtign QP@EP ngf the DNA
el ?} P A S e e a1
not _capably ot @Jesgasq ﬁg(%@%wﬁﬁﬁ 'b§§ ,f o a,% ' W@'@ v
y [c] lﬂl I l a
accorrpubsns,gfown igc mstha%raa& A rﬁé‘yn‘ird. .'f A AN

vector a [A\fisSeesear (t: Ee ihami& g @n(@nb)aﬁéﬂ ne daficiéitl W BRER f aetwﬂﬁ dréba a%]: lus
genomni ¢ Dpldpaghte@ 8BS &&Sﬁﬂe@ By Ofiaub@Rd Chadih (WIBb)IPrdcINS. \WRSd. BFi.(iES YF:14816. R particularly
honol 0goussefu OEFM isMEEhitad DWFR that lb figh ¢ P8t A6 T (EFET17J080A). Orhis BBlactiod Rdnt can be
However, ude witt@oy ethytwisé sgabie fivst, dI\aTecand mgsﬂﬁ&ﬁm),Sndmmstarﬂmgm{e@fesbﬁbarbf

di gest i on(mathotrexgte preMTX)dh%xr@nislete$ lhg EB‘FPBBOEJNnénsun@e tret mblcyu relghias inpre DEER (aadl
i nt o a hoSensepupiiamplifies ﬂlmp@ﬁ@% DY) bbfseltmlmcm#w fnlgceas thatzpeh growdn $uctessies rounds
m crobe fB‘r"theéWé%@PWﬁ“mExpr ession and cl oning vectors should contain
a sel ecti on EferaRsion ypaiers.t uplikeeipning. §eq%§ztsh%!de°%ﬁPI@e?’°m¢ﬂl that jissregpgpiaqsdcbyt fie host
encode<’ a F%%FW 'ﬁee%%béva drtar*het ﬁ’?e‘"3 ]j$ 9. Pegmo o H"t@ﬂshaedrﬁgweneeé|'qcated

transf or °f‘f g@ﬁé@"ﬂf‘"”tw h 3 v¥
host cel rl? tﬁ'g t\/é1 Is?q“ ps B’Eﬂefﬂhﬁ" ‘ﬁ ot %Yg"éa"?’ ﬁa" P8\ or
r epr oduct fasses e uc' ? a"%fcﬁl :&Eﬁ;ﬁc ’tgrg % 8T°g'¢}°fse 2 %{%‘Fées geve's of

pr ot ei rg§ § i; dngtﬁ

aUXOt r ophést B46 lafel vel khéwh: Tise piomoterd yM:eCpr keci‘té BP58.ah c%ch NR @

from compinem ndmdhei gofe & origifh BEreSAdien 612 Hlﬁﬁlﬂ %%srﬁ@qﬁéﬁiﬁ’% {h8 Star® 86co
A suitabl e selection gene for use in yeast is "the trpl gene present in the

yeast plasmd YRp7 (Stinchconb et .al. (1979) Nature, 282: 39: Ki ngsman et
al. (1979) Gene, 7: 141; or Tscherrper & a (1980). 25 Gene, 10: 157). The
trpl gene provides a sel ectian marker for .a mut ant. strain of yeast |acking
the ability to grow in tryptophan, for exanple.,. ATCC No. 44,076 or PEP4-1
(Jones (1977) Genetics, 85: 12). The presence of the trpl lesion in the

uré, con the
arrpbl%h s Wcultﬁ}@m&"lbrﬁ Atr{ﬁ hﬂé tn@mbé?rof Séts }’é% g ﬁfﬁrl iﬂ%‘f}'



(ATCC 20, 622 or 38, 626) are - corrpl ement ed by known: pl asni ds bear| ng the Leu2
gene. 30 - Exanples of suitable selectable nmarkers for manmalian cells
are di hydrof ol ate reduct ase (DHER))mzijm di ne ki nase. Such nmarkers enable
the identification of cells that werée conpetent. to take up the BP53 nucleic
acid. ,the mammalian cell transformants are placed under selection pressure
t hat orfP%/?BPfﬁ’e This Jif STob i dahhe YATPTHIG PRPS RUAPAIE S t1et YFaplo;i Vieweyer: PIoMel9e of

havi ng % g" iy il '§é'\tl§'c9{’?af?h" P(gggqg,agdhgher HRJAEH @5 s?ﬂﬁ'?‘r’arl ng t he
transfor 'ﬁ't“%te ntY ‘ e?l' fﬁ It &Rt Qﬁ iﬁé%’?ﬁ‘? In
agent i ' S

ot et -’%,%w a;:v %é?% il

Al i fi g iyt <u @ ol o Bls e

pr 0dUC eBlints: hiveltBH &bﬁkh&f hta.les@lna&ﬂa 2 QW8 Bkt S wmﬁ Wi thin

the Chrﬁﬁﬁ@%’iﬁb‘%ﬁus t aiS G6K; 2626 QodiShAnk&aDSr RhptérPiod |y“£» PquuﬁJd r§smci|d?.(‘s&%a5 ed
quanis t(seBent eBHOGeIRBE. 28Y MHoB®SS iPrRdtels BTudoN baIBALI JysBifls Wil Feoftaiff % BNRb-L

cel |'s tmajamb @DyeshuBch Bparibh, IRk, 66 DRAbh@BngEPE. are first identified by

cul t uri ngsatable Pfombotiry séGuendes AstEE WM dast Hobts nclutkd thel lpRMIRES fon3-prdeihodipdiet

hy pox artiraseniljtzegialy ei 412, BioLcChibiny D550 2078 .(1980)) erifeDgijdolticen2@tds (Hedslet &l JARMS ' case
i S t he EbaymecRay., Tamet(®68)Gud Hyllagd Bioshetstry, 1171 490 (1efa))ciuenss énpladHifRemiibiyde-t v ,

pr epar ebphaspiiatp rdeiwaiingenase, dwexatiaser Pivevte recarpdxpiede. aisphOnmtokinasp,1 §80e-Fphoe-.

Nat ' | . phetadsomgese, @mhoameraaezmeasempaat@ Kipasb.cigsgphgspbéte [somprR, phosrhiogiiepient
DHFR t Heamerage, apg glypolingsesi st ant. to MIX (EP 117, 060A This sel ection agent
dan be us@@ewqaﬁ REQrOotRsE et e drdugiblp tPé?ﬁ!O@fShfa?g‘ﬂg fft@ 'O"ﬂlmf\'@e °t@:m§%"9mqo K1),
not WI t H‘é’f 9’?‘1’?& ' '@né’@ o p’%@“”éﬁﬂﬂﬂ' &8

f°9PH

F 2' gRra i e% , m;ﬁ%‘%aﬂf, i ﬁ'es'fef xat e,
OI‘ Iv"-x)lan cﬂE ve ors promoter fo use |n east ion _are u er escn S mor €
DHFR () digp It emaﬁéersaiéoa "'y for
cells t ha ps“sapang&.aerxn Jz%ﬂ‘s F‘ssiﬁ'vé(a%rﬁaﬁ?éh“ |s %v ﬂl %ro mms%hat i on.
EXprfsss\)a%sVé% 5§r thg ée“brﬁg XfeWugs sucﬁhia J) oﬁlgn lﬁ'l'iaﬂ Al 40 ) t hat
I's TecogBloing, J%mrbs%s QLS. vird, GAd) Mck dRraby, SRGHARRbIr, 00 H8R HeRrdidyBusBP53
nucl ei Cmamrhdlan B’.ro@.amseég BELE S ramEbrarRg o9 (AR NG€ BromoBAL & dhd B9’ Radafe OM
t he st adohvefio®ly RbiheasSdnSVab. rBsittiol G OBAR Qlsa bdrtzinsltie $Va0 sk briginld Geplicatich0 00
bp) t haFiesasttar. omatﬁrhemrﬂeam?emtrhe Nnmediatd Baty Préthdtedvf Go Hamah eytomegalovids is
S equen ceevesindig robthine #s sCiimtiIr Bl’estnaﬂo&yragn}epl (Gedohayvaf, B eti ahf Gonb,\I8: 355-3605@952)).
i nduci bPfeowrssl prowptersifon theiest chlhetielatéd wewmtaertsefdmerepr onoters that initiate .
i ncr easedTieespdstion of BPSensedingp®ii by fhiaben Eukikyaiesclierincraasadr byc ipparing| anj ephansemonse
t 0 SOomESequenRgapta thej vacter, Fahgpcarscasmel-adtingelomests g& DNA psually from ployt10cte 3¢ bPaES'S'e n c e
of a nuact P’bﬁ?’°6‘ﬁ"°‘a\‘°d1*f‘&??§%‘tﬁ H‘F"F‘é'ﬁ*f?ér"&‘taﬂﬁ"e"ap s F"*’E”dﬂe"isxﬁée ‘ﬁlafb‘ﬁlyt%ﬁ’&a“a gndy

m
(/)ou-'am

i ndu®e P8 "C'PF'S "'EQJWEI fundB defininsohy £t alaprop.yall. Acpdyol, 9%';_? ‘éf’ Of
pr onot HERY. ﬁ %‘1 19 » tﬁg’teéﬁf'ﬁcﬁ'?m B'gtt‘” ‘T"s' ﬂ vvn
se ﬁ
them fr ' ' ?er Cﬁ‘ ﬁe now Em lég lan e Io m ela ase ab hen
I ng-Ert IFB(gm éfl;cs%g Ul hgifcter (:) sllde 1&'5 g} his is
not {0 yRWhebdl g&mrcerﬁ Qﬂi QHEBO a&‘er sils oP V\/%N@%den%&”m ers

het er ol &-9&1@&st'ﬂme@° o€ RRY b | piicsh lidto §8SMEbr 4T SR @rortar ﬁﬁfﬁ& '8PB3-rieBdign d
hi gher gshihéels vltis RersrashpresbdBPS o sPiéMhb lofoetli. t abl e for use with
prokar yot Efprdssiod weclorGsstrin elikagotictiost lcells dyad Tavye insét] plaatcarmﬁea: hiWh &N Ot ridEleddadst ens
( Chamg. cetis) aday ,alshlabutsie sediémsd héreéshy /G tha mdimication O transériptidn. that Medy Laffect nFBIX 544
(1979) )gxpmssionl Theee fgiophars ramtites as polyadynytated segmentsrip thepuntansiaied perfiet arihe
( GoeddehRNANerchdingdBRAR. Tthe 3Retanslai8d. regioasTalso I1BR09 trappaiipER@rijpgtion sitsPubl . No.
36, 776), 8Mher vegisisvitabe faredapiationso i synshesin of heletologpusprsteins inf sacombinamyertebeate o .
Proc. Nt cyltureredpscribed in NLUSRhing(pt alp Natpr, 2080829625 (19§, Mentei of ple Natlirg cREH:
bact & | 4r46p bt bgvinsaly ¢ Ay iEPabi7 Q60ATANS; 117, ébﬁ%'a%di?&ﬁé@@"%wg"'se@
publ i sﬁéﬂ“mﬂ"ﬂb‘?e@ “é%%i‘s'leﬁﬁ'iy oh BERY ip pHGT G HeraiebysYisii) dMﬁsﬁ'Wg
S 99"1" fs or

93"""' e q% hop s e %ﬁ%bg"@"“e?{"%ﬂ” o 3t St
a apter % :t.- 1 |WI far ¢ i
Sg”t al the ral s e 7n'seé.‘<g;c;tg ﬂ: NgEI su Qg[m’ﬁ)i eof?[l la {E:%

iAl site o( 5\ I
g oty é\-&ﬁéﬁu ncodi ng
BP53. Sui 5&\43 19 rB&tOJmé kol Groning! & %ﬁﬁésa & theuﬁa%to}éﬂ the uV %Sﬂr Q&Iaé MEE' df hIa.he

Pr oDt efuRarfdilé ceirs PAYORRJIRS linthBd Bldm-ooRie @ Gl Fosiia orGdnisAb, - for am coll-Be
255: 2073 (1980)) or other "glycalytic enzynes -(Hess et al. Nd_Enzyrre

Reg., 7: 149 (1968) and Hol I.and, Biochem stry, 17: 4900 (1978)) such as
enolase, gl ycer al dehyde- 15. 3- phospﬁhte dehydrogenase, hexoki nase,
pyruvat e decar boxyl ase, phosphOfructokinase,.glucose-G-phos- phat e

i somerase, 3-phosphoglycerate mitase, pyruvate. ki nase, triosephosphate
isonerase phosphoglucose |sonerase and glucoklnase Clher yeast pronoters




dehyde-SJphosphate dehydr ogenase, and enzynes responsi ble for nmaltose and
gal actose utilization (Hol- land, op cit.). Suitable vectors and pronoters
for use in yeast expression are fuEPbawsdexBii bed in R Hitzeman et al., EP
73, 657A. Yeast enhancers al so are advantageously used with yeast pronoters.
BP53 tran qd& fromvectqors in-mammualian host cells is controlled by

pronoters 8?5 ”?dr ﬁ?ﬂ"?éms"\}sdf-tfﬁh 39%@1'%(‘5 dg: 311446), dtheugh otser Grva-negativers Sraf-

Vi ruses SLE totr§$ (il:.‘g?:(&ﬁ 78\ EYC No| he). rEuccoll MY+ 05 es,

\ﬁ |
hepatiti | Sghh ke ?‘P% BTf aacl:l,lr8 &almqnella, &ryphimunpmﬂgﬁeudomonas

het er ol pg ) ,, Bt A OO0 f% . ) -"r' %srms'rf?é XSSP and
at ?rPEzt?ln%a agr% mem ] ‘ls év‘i%gi%i"s B a'ttj;e "‘5?’ i\ dﬂé??'gf L s’f '% A o
repli catlmﬁg&é.,ers o e th?e %tig e |"Hmte VaYeg reloiding of

Hi ndl | 110 E BP&SBéricodidgl vettork ' SkgdRaidbnyde 68V adad cofamdn bdkbr'sdeast. i

(1982)). @hkatyolitr mieroofdérmsii) alfobghl 4 Albde 6f dP strid| dre &i’mnﬁtﬁh%ﬁﬂbl& Hef bipros nslﬂ

ar e usef ulSadvaarenyces, Theoplasoid YRp7 AStinGicomb 8 2k N, agp: BNA9RY: KMgaMmaT otSll KEdnk O €S

i s i ncr ead&d(19%9); [Tachempar red ala G i 162 (1980 &dnvioniy &Y. THIE pli@iid BifoadyEORBINE B6 S
are ci s- a@Pl gepechaipmsevides @f selobtian. mmkealidrya fptaah strbio wt . yd:Bt tackingOfle lapility ttd) @towain t
on a pridnyrRiePhan, for pxamples ATGG No. #4.876x PEPA-1 Qones,rBenétias, 8512 (100D Mhe drysence of the
Enhancer s YB} [esipoes ehamriorise piche yaestdiestoati g@Bme thep owiitasen effentierresede oft selobtani ng
baen foun8Y f°W'QL'§1 ?rf"ﬁg"ceef tygfoehan.  proc. Natl. Acad. Sci., 78: 993 (1981))
and 3' (L red host calls for g axpregsion of BPS3 are colls dariyer! fropy@aNigeliylas orgamisms. As

tr {oscrj B ? ﬂ' V° th ?ﬂ“’?ﬂ?’ ?frfﬁ’?t?i?f" %P’r[ P53 puggestdhat the host eallwill optingally by 29

(1983)) §t L f OfRY “I'q g] ? 8 'tsstgl‘?‘p o'iePf@‘b'"?"tFpm"e'Eth
al .., 'Vbl RSSO0 ofne iong E% o ’%ﬂf‘%ﬁ |se?§u§a ﬂmﬂfﬁlﬁ;\om
nv

from n'&m’fﬁt uﬂ%ﬁ’éceﬁliuﬂpé 18 woilatl ?te (] uré %ﬁ"&

insulin). g rb(PdaﬁﬁJa‘s)éuc HRAWRHREys, tglgeha a no u

cel | Vizg UsuiturdQs pEXRRII GG ovin) @Eéj oy ltl%/ At@a HG% Kl‘?JQe aJd

t he repli esvipRs thisbgl ManfriglianLks M% ﬁMﬁk@ﬁﬁ%L evi Ifnla'%'ar?s é(:l lﬂrw c‘%fs
enhancer @nATCdCECRIALES1S lhdﬁaroémﬂriibaxcrk&laby 66t in6 29D (GreHam, FANEt RIS SV UiRth., 36: 59
enhancer s (19Mjcbabp hamsie kiinsyecpliBHE,ATCCEBLI1D) Ohihid26 hiketar et;aryaéeus’rlomeéﬁbomaﬁb or
3" to theaBPGsianRrocliNat_Aved)lehUSA) Tut 4215 (19803 evoasdl serdiioseld @thaAMatfierSi.b £ BRI,
fromt Iqe Pentor) 1287243~ 251Ht§A0R:gwankey kidpey wails (G5 ATICE BCE AT tah breer vaGHkeyCkidnb cells
(yeast, -76, NEGEC ERL- 11880 bumangervighl, cateinoam collo (HELAC REGE OOL 25 canine| idRdy catly

al so cont M "séﬁ‘if‘eﬁ@'eg“)n'é@@%s%ﬂ'&ﬁ# (BRASBA; ATGR. BRI 1498); biman ung Sellsi (Wi 3Q0ATCH at
may af f ecﬁc U P"éé%‘t"%ﬂ*epﬁ% 896@@ Maype mememaryrtumer (MM 8680562, ATEE LatEMahdt ed

pronot er of- i B&yitlon Wol@&&l@%%ty@ﬁ@ rhibiSbds %uc?tcﬁs flﬁﬂgﬁf&@ BltJrZ;ﬁlagpéri‘jgﬁgeg%g
mm

segrrent s IH P P RO ford: 9f BB H48RMB8BNcodi ng BP53. The 3
trand aﬁ ed n?fr "eﬂﬁ > GOt 3 00-1Ae desirast GoalRg ansh Goptrph seayenCas reploy sanred
ve ors N t_n;agggeﬁ t‘i‘ées?'%a"?ﬂ‘ tat't‘é’?‘e raB‘i' (ﬂ]@ﬁﬁ%d B s 0fMhs

UBS
in recorrbln esc ed | . Cethin t al .
Nawr €, Z%zgfﬁé, éa Z%%;jj 294 &@g&gé % i Con "iosg‘ uce s o a[ﬁ)agsz and
A LeV'«ﬂSQibcﬁE bmam_plgﬁ)n Ldiac %ora&ﬂe l:lltl | ta vVJq j Eﬁl ng
pl asmi d f@s nsasTer maam.dc&h&:mstwht WihePe eaﬁ?spﬁa& B 't$an£t

by Vi ei r apragutbd\iecdingto the dthod=bzdiemdl, p.8] 284l 3roil.=1Na(t|1%’aZ) sci. HUER 2V 1156

a 3.2 kb oqprtiorsig idlioning lehlerampl@hikdl iamplfiesion (CRWEIE Demdl BctridI>1 T0F 687Qb72)R e ﬁolated
sequence RWEsdinalgped e résiiciion paqor sdquea@r thitithel didboxiVnéihtd Jf ®ebdigCet lan rNuSlb|E @siad or
cl oni n¢p. PASCEI19 (1981 DONBhE wethastof Yexhnbat ahMetadsie Engyoagy, 65: @891@980

(1983)) wi t Hogtgelisicay bestfingformed with Be Bxpassiorhescteigiofthissrivbmion Brbbdlturdatin cortventibrak
Dral site"risgqnedis medfiedcas ineprronsiata Horcudycingl efometetse s@r@Oangbrmpiy. or Evplifying

or i ent at i $f% e qilturg penditions, sugh-esfomreraiiie RHtaRch the fikpesuabivoarelthode prévioudhased aii oni
that is &“a%‘%%rw'lgsm PHREeSEaeS Ke cpse M doNnd Wl hpczppasens to tByprlnasihe
host c& IS LR 8. % or ex%r t he vectors herein are prokaryotes,
yeast, ot,h re rat?(éos}[ oYUee- M §'° c §°"F}'?61“L?dé‘ s@?’%‘?ﬁ W@Bﬁt it Yo may

{ )
G am DOS'tﬂé Uy r%n.& afef isr?g.}i? Lmd’r'mfvre i oo dapre, W?;i%ﬁt:ﬁ
baci I l'i. ﬂ%mo&ﬁ afninaft oﬁi)é% P t tlon on :E eglgn
al t hough &iBe therhr IR Sd3arh tno\‘r n 2)& -' I‘ro e"trom a,ﬁ_;ngt;ve A’I'CC
No. 27, 32f) elektdphdrdsis msiChe 8554586 a{rét!§ tl'%u d3! thofv o

B. E col dtheXQrZZ&se(séI hron% on hhro llc ¢ r? Ldi sxc 6 I Sm or

Ps eudonDnasint4ne Ghdhor, is Sttactal itd #é BPs e a5 BéRersd/in tth% ﬁe f Q(EW

cell is enployed as host for expression, 5 preferably the expreSS|on

vector contains a signal sequence for transport of .the protein into the

cul ture nmedium O herwi se, the ‘protein, which contains 18 cysteine

residues, will .be produced in the.formof refractile bodies that require
special treatnent to recover-the protein, which treatnent involves

' refoldlng of the proteln In addltlon to prokaryotes eukaryotlc ntcrobes

o r o o NN o




141 5(1979); Tschenper et al., Gene, 10: 157 (1980)) is commonly used. This
plasm d already contains the trpl.gene that provides a selection marker for-
a nmutant strain of yeast .|acking Eﬁmmmmy to growin 15 tryptophan, for
exanpl e, ATCC No. 44,076 or PEP4-1. (Jones, Genetics, 85: 12 (1977)). The
presence of the tr 1 Ie5| on as a characteristic of. the P/east host cell

Spnore e B b Gue e Ly P':ggs%‘rﬁ%;gp %@eqrgegqét?a@ﬁ@ XEhe EHSbse
b 2 c " i plsgps3
are cel 18 oy, b Y’ '"“'b'* %?5 © ERrcy ffé "°“A§""d@'§'€'?‘f°5é'&fya99d0‘é“dg? s

tIO mma
ceI Il will

I arge nun‘g% gl 9 tﬂgl lrL ‘ a the
Opt I n’&| | Modii: o Ile ouit ﬁ?ﬁl‘L ?js thgt Dul (g on e%vjssnon in 9Co 5!1 one
is to eXG&ﬁQﬁltuFJ"?orreﬁ 'arb?’ chpQ btfab; IBro |9:e ﬁm?&é 5tﬁ: c lI nal

fidelitysdpRarbsadlvo¥ss Bl be Jngl?éo‘é'ﬁatémih i c&%cﬁﬁé eiho sosu of ol n 10N
of BP53. exhdnge)for tuhﬁﬁrﬁaffuﬁt@%hﬁéﬂtﬁmcsﬁ&d@ﬁe Rl TRBrbI M’flc o hoﬁ eP ic
cel | sio | appareitiic ittal dedinafiyyskilddodiautitichH< BspsRYingCupes: ke cﬁétkétéﬁt’s&s 'oFth%E r $ocom-

whet her KinaphBR53 uhdsb causideration.| nvert.ebrate cul'ture, ~although cells from

mamal s su€tr simplificatidoesf she exarhies. émetrctatnfsr Sqrtalarhﬁqdeuwed’o‘ﬁurﬁfg&erpi% ahe rntataehs will be

Pr opagat feterenesd by gednthandiphsdsn "25:: cul ture i's per se well known. See Tissue
Culture, ACHensorionProfessto therteling upred aPapteesigOmgtorai & festscell ¥85IBY) or rickanyebdisg Of

usef ufs nﬁﬁ\‘?&?qsaﬁﬁe ifolaet expspssed. i Nymsrops msthers ofdnatsbeptidai ale &ow\b tHej ardinarityashitiécdr ned

by SV40 for pramela-CaReiand glactrpporgiigfnfiprakayetip sellsor relleltheycontain subistantial @b gall

(G aham tructlo |used tje p@ﬁed ‘thﬂ of trarg@ctlosgs %’ g{ gtmeg;agnyg Paigium ehloride #hey

Chasi g, %ﬁian%éfzg i S pf‘f 3L g @@‘;ﬁ D famsertol | celI's

(TM’ Maéxbﬁ;rhm s@g or by thro sBanl ntegr: h egend F% Rﬂ,?,’,};?m
a

CRL- 158 7ohioridig/ H@-Hes@ﬁd’eﬁ b @bh %i'

cells (l\méryotéa-gxbt%l at c

nouse MeM9vay ¥ prefiied. Gendli LH4EREF inafaian Coll h&tléy,steﬁmansﬂ%atﬁﬁg e P.

et al., bxalis US. Rat. de 2399, 86 issuedIRigust 981168, tradbrndtionsIfo yeast @ﬂﬁi&iﬂ&'@ﬁrﬁé&" of .

st andar cPred: al. iAced. SeicWiSAKIH: 8829 (1939) atienvenl alwnMethods! forhsadang INA IS callsesuch

cl eav¥d, 3sty npciepiiiection ar hycAreteplasidisianmay falso bepseddesired to formthe plasmds

cells ( 2bﬁmefwnseptloatm and
cell's (GYlgoneA\ls

: T %%Za%ﬁ“”
humanzd urgs, el daiiuf\bhdsphatéd\Biobipifalidn n?e'i)od ohdm?é?n IFI éﬂarvar?ﬁér Hg 3
Sui t abl eout ecsbrding ta; tha aethod ngvarhsplinmm P.edl at.oHiBag. 230094B0MIT7PANdSIBRYCTIC.LE &TP! OY
required. ﬁ‘?)r“s%{‘na?@'ﬁ-l Yo rypiession; Turidiap runder stringent rpouditionst fo| deseribelscertain DNA

constru q Y W%P?PP%Qf thie dnvergian) refess. o habrisizing in $9% formamidela 53¢ r ai n

294 (AT ! 2 ‘ g{rﬁ 1othe flgrs ind).o-x S8C PO "G His BBF irahisM Mp@ 40

sel ecje sﬁ%\’ ngt°?%t}ﬁ'&9%ﬁ FRdnenggd Bt%@!‘t’deéﬁt“ieb‘feét"faé hybddizestofhg: E"aaor by
t

u5| ng o &%r reéggt. nhthe sm d c st r uct i'on,
Oprl _(ﬁuc :g;? % g ga‘% fdg r:ist:h be m eredead syalget& dl ng
Ot .

|sﬁ’| tc entl tation! et{g‘ nuc
11651 s LT % e iyt
D. B‘f 0] .is BasloRiddQhto a phdde- suﬁﬁﬁm& Backeriun. h@.ultl.n%@ fath@ﬁla a

restri cttopayaq petiniiing pRGuLIORRb nhbomtd‘ﬁgle%liﬂﬂwarw?ftﬁ&%a@f Tﬂya'ﬁt‘ﬁz‘aiwstﬁl ofet e new

Nucl ei ¢ phoietswikl Sorfirs the phage3abing, b9 & lsinglerstring, the mutgdd1esh; Gbv% MaK A4ve Qlte &lginal

Met hods sequefigez yiho |piagyes §6:hydrtired WiB Ognasddos/inthetz] prinet a0 ab@mbératvef Bt il th

t he exprf‘é!bfsitzmn V& @ erast gfatch,hjpus at whighnthe owisraattiesc witit this extlgihal sBo \edd bifivdd to

nut r i EntPreyem ihgbridiselion.| Rlaguesghat Qympm i theaperebef avy themeblected gndprultured, evidsthe BRA BCt i Ng
t r ansf or'PRE¥YY: or anpl i fyi ng genes...The cul ture conditions, such as

t enper at ur po Plv dinkepdt h?ée’P it élxtaeoawtrwc tht dhot normaat function] Qb utkel gompoesiitsyen tbet he

host celPPfmpd:c af ?ﬂd'“EIsBFHe cﬂpe’é'% igked. foncontsel spqyences seferpdy atrenfigunatipny | |
be appary whe f’i"t b ess ”F?’é’ﬂf °<§.’F"f‘1' %fé't?se BROHENCos 366 Whereip {heiDAIA
r ecover dor e g&% F‘ﬁ ‘f’ "t A % f’ ’52%c‘i°@tgé?l’sﬁf"6t“e‘|°#'"9| t

al so %t&,,t&cwe mc"éi ;&gt.,.t .,. J’iée. M‘é‘
Wt hout ook gn 6&&% l| m s u t etranscrl
lysate '05 aq'ﬁsgornb &H&ﬁé s epls Cse l%t'l i <§mo ad
pur i fdse Grahsishéh. Euﬁlfﬂgagh&@rﬂﬁhsﬁe‘a I;H bﬁonp tQ: tto r Zf {I)s then On a
sel ect i Gntat BFBnuEleGide BdaploRbPIIMRY au%ﬁusénd .Hkéc% int @Jn@ i6H3 prétice® I"on“on an
ant i - BP53 i0smon 6ubicai™t isfersCia} BNA sealishosd thés@ i} Gthe® bpRIRionP bl & &%Iabuv%%u

ot her preodigssamenediinle FuticGHrT HOBEGHIEMPTHES OftroRbdgMdnceaOiitAaRS&itabld for SrékaryBies, 2N
anion or cation exchange resi'n or gel el ectrophoresis may be used to

separate the.BP53 from cont am nant s. §P53 vari.ants .in which a nmenbrane
anchor is attached to the BP53- protei-n may be recovered in the sane fashion
as BP53. EP 0 406 272 B1.A m-.nor.-anount of a .nonionic surfactant such as
Tween[err]or polyethyl ene glycol' may be added-to.the BP53 during

pur| fication for stabl I | zat | on purposes | f necessary. A prot ease | nh| b| tor

o R AN~ o -



nodi fication to account for changes in the character of BP53 or its
variants upon expression in reconbinant cell culture. For exanple, a BP33
pol ypepti de produced in prokaryotiEPoaob2raBture will. not adsorb to Con-A
Sepharose because it will be unglycosylated. In this case, other nethods
such as gel eIectroPhoresrs i.on -exchange, or immunoaffinity purification
shoul d be ™ clu tﬂﬂ\"?eat%“ elrvrmroeeretobwqmpqa@d@ownlelbumg $itp, andoprasieint
to the or @ ?ﬁ y p‘§’ﬂ¥ F’Pdéﬁ opg BROANETSo Rdkary ligesplernm mgiilosiilize meomotetss erbyadanylgioncs
of the parstgf‘ bi nant BP53 under consi‘deration. For

si npl i fgc%gl °° qnind Jesirpdy reyuewetardr Fqngol

terns and ces g o %2 g@ Vi tﬁ?f Fﬁ”8 8 ableof rofiycing
LA .r,pe%{* g%%ﬁmﬁ%ﬁ‘rm g By i s A S 15
not any codi Kbﬂ:s hereift; SHAR &t i, Cank nc 3 ha'RP JIEI Q allrgfaréh c%g‘?naf)ons
tr ansf ect iifdfidéipRoghmy0 Whus! OtrdnB¥rmiahtcH: BAFY: nyfm%%t i
[err]and eligfds/deied HoleRbin witoutte@idiol @b himisef ﬂtﬁangérs GiSs aiso &5&
subst ant i aday &6t de phetisoly GddRfichr i HINA @Bifteorit 'dBe WSddfberdtd 6t inkbRHt Infei tnm?:
transf ect itanhave thea kaeLithdtioraity, 8 sbredtRl NG e HeClrignalg WaRdidrils 86l 18 fekidida e
Cohen, F. Mistiret designatiorieragcinteddad,lit williodibar i the Cadted) -69: 2110 (1972).
Successful t1Paemiisicar designated) by efialet yass @dalipredz Byl anbighanuiityic idedhnatidh THe stikting he
oper at i76n Plasmigs heyein arst comnesecially svailpbiidiiare puiiichh ewatiablpedrl an Bdestricted basis, or can be
"Tr ansf or gensivested framm suchi avelleblel pismigs MNRechndt withapublisherh piogadure® 16 ladditionhequBhlénti s
replicabl e'“fef*ﬁ Héhosegesawe%%f’ KeRR intho arbend| wilkhecanpanant tortheydinsily shitieciartigan.

tﬁ!l B ’fgg:::

geny

i n{_egr at i on Adﬂfeﬁsﬁ‘ecar%g't’ clepage ofdaqiDNA willna fegiyietign eeaymp dhatientreonlysatng

st andarg Eeél ?8 AT clt k- ga o '§?JE‘?‘I°’I:@]ZY’§°S ”???ehe{,eéﬂ %’u? &?ﬁ"ﬂi’ﬁ’&é?gﬁ:ﬁg&;

e d .

Sot - {usa! "' Eégmg ;'3”;'" d b%oﬂr efsﬁwrsc Fo ot ol dYP' Shhe

\(/:Me![ lhzu: h?&& &Qﬁ@ﬂ ?%1 éﬁ Es f&r_. _és ?é%o strift IC 5to gé Aar jﬁgw of
nit r

G aham g5 F resfibfbn Ay ?En'e néu by. thb Infai lﬁﬂ%rer ubdti rﬁé of hbtﬁ aP57e E:eé

Gener al  aspardiferiy fusddBBiiMal S5ty ﬁ@éckorm&l with W £BbileF ARRUGoRR td? 'aﬁe Qﬁ’ f?\e

descri bed miRfurd S @lectrobhdrlas& difdady NG pol@a@ﬁ&mé’elﬁl {0 3s52I4R( heAdé&Fb‘&tfra

Tr ansf or mat | OBshosphbiYlativn s Sdferel kethé Yemovall df YreCrarriinalsl phbphaésCiy ﬁHanbni Qltht BiRterial

met hod of algine Pwisphatpean(BAP). Thlebroaédure plevelia s .two fedifiétiod) 4i6aved. 8rvdé of a MAHELBENt
C.L., et &bm, ciRpleizingNat formingcadlose@ddop tHatJgA)d inpededBdBiof danGther INNNRig@BN aDihbiEr
met hods f mstr-ptrw 1stted l!’mcﬁglfdsmd 1rmqmscfed Yephespluiny|8i0n . ara Soygntiouat (& Maniads) & @t,i 1082, or
by pr ot opMalesular \Gigning: ArkaporgloryManusl (NewdYorkaEold Setnghiartsi kaboratedese 188R)e B i181134).

"hybri di z@e‘i’r’ﬂ‘ﬂ"é jusigg BAR g@ntbe @é’ﬂ%ﬂ o4t im0 MMQTrig @08 ddgtees Srte aimnreBiihe setiyitie sfcros

enconpass ’G’"Vﬁ'ﬁafﬁsn‘h‘ft HEaVsE‘b @s?!ﬁ i Fip sonzymecprenasionse Reactions gnayyher fugi feri eng howr- 5006

formam"’fie Wing P'a?’l&r"@yo'?e "é'ief' bya?i‘H“‘%HP enargtions withy ghes j n
0.2 x ssc! h'%' 'p t' l.1Alg 'ﬁ;@ o dephospheryjation,religafin; cep H‘E%"g;gﬁese
condi t i on'"avecmrsr tn teﬁl °°"t ?((9193 g‘ﬁ%"eéesf"ﬁté?f‘ ?‘r‘y‘ﬁ'ﬁ gipestion ¢f the, uepisg 35
seguence. RbéovaH ™ & “lsGiskioR§rAARAE Rhdinent o DRAGSH WL AGoShandard. L

ant-i's 5 OBHUE b Shosthybbhidh % aéL Ry i&gﬁr@s’ rugﬁﬁcarﬁn ef t ?eaf'fe G h?eﬂiw to
a_singl e- gdnpandda o WAy u mat 1€ KGR0 oval of the

M smat chi Be sedtitd bty i HROddsiRa @&anﬁlthe B ﬂ%fn' rYNA trhr@ pu% Q kefown

ol i gonucl genbrale Fosexdpiel 36 szprnl émr(ma@ lidleRCAcidS ek ' es10$6 13k, dhd 3. (GBSl ot al
conpl enent1a80y Nudeit Asdseagetosand The resulting doubl e- st randed DNA 40 —

t ransf s med "Botterma Amhaige iss & pptod |bw|gvhh:bsme pragdnes bUDNA Geubniseth 8 fdigbéieor DNA

t r ansf or nmeahteiningtcempasition ie crifieegichyi hybridizptioa ¢raa knopie figbbltst! ioliggnyeleaiite @r DNA Fragnisan

f rom si ngFe teechurppsesthetein, anidse otherlvise pioridel, Sdthewr apélystsashbllmedp(epadtion bialigastsvon

pl aques wil [PPreent Agasise dehaurgiienged Frisfprrig nitraeslivioss ibp dieemathod zon B, Sauthernrtif75) Je dlol.

f or m . 5098k 88 SHRIE. anf Byksdieaipmes desesihertycle Manfefis ohal A¢A78)Cell 18 8BTBM di zed with
ki nased® s%nt "Heatipr: FfP'isrr%F‘e £f°°§st°§ oG .T'G?PéO‘i'%Ef b%‘é? Pﬁt\re@n Hle steendedriugdic an

exact mat "ﬁ?ﬂ‘?“‘% Mpniati ot Plecuianblanings A pborgtopany P- 148); Ypipgs glherwise

cuffici enPt :é;') gaf F% Eﬁg %ﬁgpl& wnlgfj? g‘:r}; tlgﬂpd'f"?é’fﬁ#%‘\i@?ée
b [

il ke, egé“ L0 Tl PR ol 0 A (PP g R S S Brort o 4

corrponent S gc'ﬁnnémorp'% f\ m?gers E‘% r@ce&%jé B whih . Yeng sggn% é‘%hé’ mI }hd l%glgesrvé O
control SRANRRGPS rd yq'heQ:leQ ﬁéré adid Rodrdah s it
be expr esgmgsivansRinud Qﬁ f&’ﬁl@rarbﬁr t il Fhidprdeest GO GIAGRS Wl Ftrﬁé QreEJFI&.o Z)

sequences being |inked are. contrguous and, in the case of a secretory

| eader, contiguous and in reading phase For exanpl'e, DNA for a presequence
or secretory | eader is operably.linked 30 DNA for a pol ypeptide if it is
expressed as a preprotein that: part|C|pates in the secretion of the

pol ypeptide; a prompter or enhancer is operably. linked to a coding sequence
if it affects the transcription of the sequence; or a rrbosone brndrng site



EP 0 408 272 Bl for exanpl e, |ncI ude a pronoter, optionally an operator
sequence, a ribosone binding site, and possibly, other as yet poorly
under st ood sequences. Eukaryot Embdeszmrm known-to utilize pronoters,
pol yadenyl ation signals, and enhancers. Expr'es3| on systemt refers to DNA
sequences containing a de5|red .codi ng sequence and control 5 sequences in
oper abl Bal maybgpanesiv, witthtae epfissragted by, prly eflerpk d fan qther retEiction sezymesiple @ termisus
capabl ecqmpa %H%PW b‘t”ﬁé”‘&'??cf?ﬁé‘ﬂ'°’ﬁr°6‘{°é‘r"ﬁ'?§se o °‘Eﬁ'ff@?,dc cqh P%‘f?sqe ’H‘ﬁt ?W"Vt he
#g% e dds Lol 0 i i pc'z

my thel N T St ma e hﬁ B B
"o 14" R on Sk B 8“"‘% o B we?f ata?q h}m
such degr:g% %eﬁeradnrh mate mlflh and the reac |on m

\ ure |
transt.of nts™ rans 8Mred
cells" I'n ONA! R

' an§ : ﬁg T‘ne&@lléola% ;sgmld itrm frfer ‘ﬂﬁf éu\(lﬁ‘g G 2 ef r Om
L hOUL oSS et o TSRS L WA ol ibloduy BlonAy: W4T Wi
Pr ogeny iRy od) May beudefec sel yiidentical 1 m Of : te or
i nadver T nbiigahliclbtide&"Sare MhbrabHathD KRGS Y dbibRtsrBRie: pswdeo@amoﬁdée%t eeabhérﬁly as
* SCI eeneehily Synthodlzell @ kitiwh Griethadid and e paiied srsblya@yimiag gots. ncl uded. Vhere
d| stinct cesimgastor BOWSBRES as cbitaaidd &tbugh tecombidantmbasd felldivs:f r om t he cont ext .
" Pl asmi dst. Padfied HRES igmaiumen pissia Waopaally seyigenped. ol | owed by an al phanuneric
desi gnat i A séfibe ok diigpriucinglidd probgd mewsaitinghe sBgla cadon. ehaiparir ®ach djincecd karbl e,
are publ iresppndingtp [thebdminootarmingl partios of BP% and tha oirsber of the interrisbsequansesr dBPEY fr om
sych ava|W%¢¥&F’H§Mﬁfh§'z¢¢ﬁ"d@édﬁﬁww3fPh publ i shed procedures. In addition,
equi val ent Tpe hepg cORA fiprasiee were senetrystod inug égfwrr@%ﬁ Pne apeligod-primed libwpy jandh e
r ent ‘I"S%’W@”UYB‘P%PT skilled artisan "Digestion' of DNA refers to

appa
cat Py i o cHeab ggem it bt hROPl of PIBhER Sye 9 F00de S‘)@pﬁ?
certain SCg}oaer f)ls on are m)tr Eate oth ?rIo hé%oF éj'(f? 1 gg woo eaclc{ ein
are co .aeq.n?ﬂd % et LGl g, ?”95

and ot her g/ fesidi @ écMﬁJs‘%«e}é% novvn ordi nari

ski | Led & igng e twﬁH sUBKIBER 1t h bﬂ i éa‘% Qﬂf ?1 E@Eﬂéfs%ls Q&&Bnc'éd did 6 Lhiiste FOT
anal yti capnDisgipess spby Mdrdbd/ -1lerr] of p asm fragment i1 s used
Wit h abou, TRe UiisrthOsDNA 836Rng . BPEADRMAt cor@rubed ¥l a Qfasrhufaf'n@rrep%&ddt kQRould-B¢ t he
pur pose OdppleGistbditnbt Kiowbide lof MG UENTHIsle DRA s@juamgiiiFig. ANénaibiesCdnb @prefayddbxahdly 5 to
50[ err] abngl¥dbes havingipgfestt Bunokigy: Wit 8PE3DRA Oihatebyt consitforabli Zyripkfying) ardl ihcdaiBg

vol ume. Appleﬂiﬁencatce pluisfng aDSIAaun@emmslltrratee framoutig spdcles, gelraking liaposgiBe to

05

?éi%ﬁ

about one’.libarcDNA esﬁodmegﬁPéésva'cemtsed @mmtr\tar-lpm"}e pjmnld artsmgaMyntw/an pxiression
accor danc¥ehiglp that wasaisesi ip fansteym an IPREPratrChoplon Wh'P!? v thedi ggstin depitdo predyer i on

m xt ur e ite @S BRSBhar esed .di: rect I%/qcon a acryl am de gel i sol ate
e desi r%&‘*’ﬂ'& 'Ph?ﬁ‘t"e “‘ME RB FOding tf°é‘l‘ P@g‘i"l? 'i"?ﬁ?d‘f'%ﬁﬁf\/zgf’ agino P‘H‘é

| RS k t
(BAP) naTh.sfg F‘?ggh oy Py el o on o8 R tH SR D
fragnent’ 80 St c'ﬁl'"o 21 7§~ ere P8 a closed | oop that woul d

I npede ERAGSLE on of anot her- DNA fragrrent at the restriction site.

Pr ocedures (J reagents for dephosphorylation are conventional (T.

Mani at i Eleﬁiilca%n of céﬁﬁabnelg@n@&jh'l @?Sgr@rﬂld?lgl ofHinR @bRnGPYs Manual (New Yor k:

Col d Spring Harbor LCaboratori -1982), pp I33-134). Reactions using BAP
may be carpNAeshcsditly BR53 IRhy oYl 6&dn‘éa By chdinicall SEHRAS whent the SaHRIE BNA tsBtiedRtis Vi t y
of any moenuylseesty révenb raRyripRcof PIRNAGDE Humarl iver, B \soMeririgajendnd iibadnss from
React i oy dth\Asimeithetihe tauplemanihoanld nod BNA Bedubraaion BP53 peoteireaiast Known 4t ftte tidisl/af

f r agmenthisrieventive, the ciewmiseleaynthgsiseol ttheazotnplmg DiNAcsepuepgeaanaddingrBPAB s b ossible at

nol / chl teidimer m and precipitating with ethanol. Alternatively to
dephosphortyiman sesym binding. gesteing®P58 Jres (perify § &0 ribeoin Fragtien: 1Y paste jhbumen piesmR e
doublé@e m‘g@étf@ﬁl QW‘"!QM -Batem Labewsloriess pierrenysiigia @7 deseribed Ay Martip pnd BaM@iant ed
f r agmeng:Eok »Thg singlp HBI-G poak r"PP“ﬁP“"'ag Q‘f’\')%’nB'?s?’ éf@?d?ﬂ'f“e‘b f““‘bN& aning Agid,

restri cBIYe Hus raglerialag shapp iTebieg 40 - di gest on acryl am de or
agar ose "Hr ?z ﬁ?‘ T quef?‘:g)eﬁﬂt"}' '@0 %?'1 4§ 9 %’l& ":E ;:?tﬂﬁ r est
' cu uen qua nown

by C%m)%'?aéé f‘ﬁ .na %.d L bl
itio

mol ecul cn% 31? 6 ats %lnfléﬂ dues
ﬁpﬁ{e Qﬂe naF uéﬂ.?é offdoq i Iefer ﬁ%&s {éF q'erlnacim

f ragrren tth|§
gener al Ly odcd iler< Ié%\vedsﬁﬁ'l ano Q’Mﬁ"(ﬂﬁl e {s8ind Vi % ] SChem

9 6103- 6114, and D. Coeddel :et, al 1980) Nuclelc Aci ds Res

"Sout hern Anal ysis" is a met hod by mhlch t he. presence of DNA sequences |n a
di gest or DNA- contai ni ng conp05|t|oﬂ is confirmed by hybridization to a
"known, | abelled oligonucleotide or DNA fragnent. For the purposes herein,
X unless ot herwi se provided, Southern analysis shall nean separation of
dlgests on 1 percent agar ose, denaturatlon and transfer to. nltrocellulose

Y p— A PN\ 1 ~ ~ N A - — o



("l'igase") per 0.5[err] of approximtely equinolar anmounts of the DNA
fragnents to be ligated. "Sticky-end” ligation is ordinarily performed at O
degrees C, vvhereas " bl unt 'end | i géit Dan6 kB2 BEtnerally perfornmed at 14 55
degrees C. "Filling" or quntlng refers to the procedures by which the
single-stranded end in the cohesive. term nus of a
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precipitation. "Preparation". of DNA fromtransformants nmeans isol ating
pl asm d5DNA from m crobi al cULtUre; Unl ess ot herw se provi ded, the
al kal i ne/ SDS net hod of Maniatis et al., Mlecular Coning: A Laboratory
- Maadal , op 10 cit., p. 90, nay be used. "digonucl eotides" are
short-length singl e- or doubl e-stranded pol ydeoxynucl eoti des that are
chewi - caIIy synt hesi zed by known nethods and then purified on
polyacrylanlde gels. A sunmary of “How BP53 was obt ai ned through reconbi nant
means follows: 1. Purified BP53 .fromhuman plasma was partially sequenced.
15 2. A series of ol i gonucl eotide probes representing a single codon
choice for each amino acid cor-frespondlng t'o the am no term nal portion of
BP53 angl to a number of the internal sequences of BP53 were chemically
synt hesi zed and | abel ed with 32p 3. Two adult Tiver cDNA libraries were
constructed in a [err] vector,. .one. an ol i go(dT): prined | ibrary and one a
randomy primed |ibrary. .20+ :4.:Each library was.screened with three
probe pools. Each pool of.: probes .gave. from-300. to 1000 spots of varying
i ntensisy with each |ibrary..:Thirty- ei ght of the spots were duplicated with
two of the three probe pools “t e -spot s appeared in-triplicate, both from
the oligo(dT)-prinmed library: .TMD -of: the cl ones: j:dentified hybridi zed with
the three probe pools and with:a. fourth synt hesi zéd .probe. Sone of the
dupllcate and triplicate clones‘were -subcl oned:and mapped. 25 5. One of
héjtmﬂ subcl ones t hat hybrldlzed to all four ‘prebe pools was sequenced and
th conpl et e DNA sequence of BP53 determined. 6. The full-1ength cDNA
odi ng BP53 was constructed in a plasnmid and replicated. It should be
ap ~eci at ed that know edge of the conplete DNA sequence in Fig. 3 enables
one to prepare extrenely | ong probes having perfect honology w th BP53
cDNA, thereby considerably sinplifying and increasing 30 the efficiency
of probing cDNA or genomc |libraries fromother species, and nmaking it
possible to dispense with BP53 purification, sequencing, and the
preparation of probe pools. 7. The cDNA encoding BP53 was excised fromthe
cloningsplasmd and ligated into an expression vehicle that was wused to
transform an appropriate host cell, which was then grown in a culture to
produce-the desired BP53. 35 . 8. Blologlcally active, mature BP.53
produced according to the fore90|ng procedure has. 264 am no acid residues,
of which 1 8. are cysteines...The follow ng exanples are intended nerely to
illustfate the best node now.known for practicing-the invention, but the
invention is not to be consi.dered.].inited thereto. 40 EXAMPLE
I dentification of cDNA Clones’ Encoding BP53 And Clonlng of Human Serum BP53
DNA encodi ng BP53 may be obtiained by chemical synthesis when the conplete
DNA seguence is 45 known, by screenlng reverse-transcripts of nRNA from
human I'iver, or by screening genomc |ibraries fromany cell. As neither
t he conplete am no-acid nor DNA*sequence of BP53 protein was known at the
time of this invention, the themical synthesis of .the conplete DNA
sequence encodi ng BP53 was not pOSSIb|e at
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t hat tlrre Human serum binding protein BP53 was . purified fromthe Cohn.
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Laboratories, Ml bourne, AustraEP® 406 27e®iri bed by Martin and Baxter, J.
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v\,heres an al ani ne residue had..been found pr em?ag rent sequence
gave "approxi mately equal yiel ds of al ani ne and gI 'El ng that the
currently isolated protein i's'a mxture with bot h 3ue th| S

position. After the N-termnal seguence of 60 res f%ete, the
protein refat ﬂF‘P?g“&n t he seq'uencer filter was cl e h cyanogen

brom,de, as.  descr aJr Che 0 406 272
Bl Soog., gat: é)hgﬁﬁ’jﬁv \e%%:"::% Gri(j%egpence was 1t en found
(see Table 2, I%l&ﬁ ?f k- ©Pl ytic cleavage of the
protein followe |so I on o e pepti es by rever se- phase

chr onat ogr . ORE TaL U igatek Seauenc e §0 rag additt ponalssni ni-nier nal

pept rsdes and three wigxp W & eamyences. For trypsin digestion, 8.4[err] of
purified BP53 was incubated with O. 5[err]trypS|n in 100 5 [err] 10 nM
anmoni um biegiphonaepridéds M cal ci um chloride for 24 hours at 37[err] For
liysi ne-C peptidase digestion, 6[err]of purified BP53 was incubated with 0.3
[err] of |ymisna8:C pemt LdaPeAi P P1AOP ¥ [N AfS BO SN Ea{Bhi 1A% bi -Bdhate, 0.1%
SRB; 2210 mM dithiothreitol (DTT):for 24 hours at 37 C. These fragnents were
separat ed bE2éppl yishd 6He VAEGRR § Wis6cTI¥ Ro a Sychrofk 3b-A3%4 HPLC
colum (2 x 100 mm) followed by elution with a |inear radl t f 1to 70%
acetonitri | ®or 1-F &Bnel¥ SnK0. 1% trifl uoroacetic aci fgg 4 di gestion
and RP-HPLC purifi catl on_technique is described nore.fully arwal et

al . J.‘ Bi o'Fg) -1&iem® 0! ¥334-2344 (1985). Segrrents oféli hei&ﬁggam’ no acid

sequence vers g ARSI NR § 08 APRIGTRY EYUSTR £5 gpageseoLenee
as descri beggol%ge%e,{ Ee&lflé‘ ﬂOx_gllzgrrat ogr aphy, 404: 41- &2 (18840 15 20 25

30 3% 40 45 2 Bl Table 2 Am no Acid Sequence of BP53
Pepti des Ap?g% Pq‘shtvqn sl pag e in the Initial 12¢DNf\gdixlsd
.Sequence N-term nal _ _ : (proles) AN G
ASS GG Lraf.-¥aV RGcVEHl&QSﬁ)(N%I&m(LA 185 . 18 2676A6QC A PP
PAVCA Erh. \6|§bE PEtGE G @Y)IR(L)X A L(C)E G Q F’(F’)MX X8¢-R8GE) (R)
CNBr$s EXTLNHLKFLNVL PRGVHI P 191- 219
FYK -+ . o o o -84 217-220

U T2-2: G_ . N

R T2-20a: G F(C)OWX V D K YGQPLPGYTTK 17 233-251

S T2-20b: GKEDVHXYSMQS 16 252-263

Lysine C-Peptides

KC-20a;: FLNVLSP .-R:GHV HIPNXD 89 199-214

. KC-20b: GASSGGLGPVVXXEPXDA 45 1-18
KC-20c: RETEYGP(YRKEMED(T)LNH 13 179-19e6
KC-9: YGQPLPGY

TTK ' ' T 28 241-251

50 Single-letter codes are employed for the amino acids, using & coding system known in the art. X indicates
residues that could not bs |dent|f|ed Parentheses indicate uncertain residues. Brackets indicate Asn
residues that gave no sequence and may therefore be glycosylated. The mlxture sequences for T2-10-8,
T2-20, and KC-20 were resolved wuth the help of the cDNA sequence.

Two human adult liver cDNA fibraries in a Agt10 vector were used to screen for clones of BP53. One

55 was a randomly primed fibrary prepared as described by Leung et al., Nature, 330: 537-543 (1987). The
other, a human liver ollgo(dT)-pnmed cDNA llbrary, was generally prepared from Tliver RNA using an oligo-

resuiting RNA-DNA complex with DN_ase-fn_'ee RNase-A, both the Klenow fragment of DNA polymerase | and

.18



AYLLPAPPAP

15 NXDXKGFY Trypsin Peptides T15-3

G[N]ASESEED(D) 32 98-117 20 T2-6: SAGSVESPSVSSTH
60 118-132 TEPoO0406272B1H P L H S K

33 138-144 25 - T3-18: 1.1 I 1 K

64 145-149 T3- 14: YKVDYESQSTDTQN]FSSE(E)KSS

159- 178 fgditippal AMVpreversg trepsgripfasgweye used to synthesize the second DNA sirand using technigiyes well

189- 198 Aepwn4n TQ .art. TheFdOEble\Ft@nq_ed SDp}A I(gs cDNA) thus prepared was digested with Sl nucleaspagd

199- 206 -ﬁgatggb the Kl vvfr ﬁy@e fase I. The now biunt-ended ds-cDNA wi%llgategde[a216
gomer 'as ‘Wél to

phosp r a non-phosphorylated ucleo li r
-CI;ZFlg f8<b ing restncuon SItes o%n% gstl and Xhol, and an EcoRI overggf\gmg ;";5 1}12% EW ? 2

F(Q W X \7" ¥ Y&MTEGEG&CETEGIC& o 2l T2 b GKE D
KC- 20a5 v »%s sg:’te?ﬂ% jzd le ).gt10 as described by an instRiStion sﬂe%?unaacﬁd45

KC- 20by, i San Diego, ‘CA, cataloghe #GT-10),
KC-20c:  nidthed Ils&be‘ﬁg@e&fl%d%ylﬁaﬁiaﬁf?‘ %Dabu%lcldng A Laboratory Meu1§é dit/ 9- 196 KC- 9:
Y G Q P L RrofaYpobisTof sligonucieotide ‘probes ‘representing. a single- coddh choidel for 2ach e N-terminal
Si ngl e- | atnindracid Ge@®nddr éd @namoytad tHeGiiterhdl Sequahdad (@Béspending 36 BEh E-tarrhaingd NSt em
known i n térihipalasgionsPivare dyrtimsizsl. Mese dyntistid bigbmeowe tasdd docthe dmint iadid @ehuence
Par entiaeslets shawdiicTeble aboex Tt probee sk dusieted Bilaag hvith their melciciaitie cosert cRNA clnes
t hat gavén i@ 1sequence and may therefore be glycosylated. The mxture
seguences fioFigThfa@agh seirhe ppper saquengis e Rifacacidsegieneeietpmpinpdifiom nyeffed BFFS.t he
cDNA seqUBseeper 'l‘&ﬂ?°1'ﬂ§‘rﬁ&ﬁf‘ea?fu‘i3 fhat T°(/8‘P w'qovqsrpavqee@-qpﬁ 7z§9f a3 synkeeiged Rer e
used t 22 %ggg’éﬁ’ef"ﬂ?‘ LG?“& i 'feﬂﬁq of th h 8DNQ‘3§€FW'B Feauence idgji ?‘%
pr epar®d ?qﬁ m g?:z
other, a 'ﬁ’tf % 79 fPayenes ¢ ?g% ?t? Reict PiNhS9aUgrieg mgten Stwﬁghté% 8%?;/?2 par ed
from l v r %Sé &)I FeLogeQIapp D o%é Jes 61“@5 %ets %ﬁar@ggl Oénd%s in
| engt h a’?ﬂcu bs'if i}f 563 ':rhe[j &%cle Sdre afl lfno quﬁ&'H H B¥b3
RNA- DNA ¢ b of Mt . nd bﬂb gntgqsl%ﬂﬁ)‘ﬁ\‘ a'b@gﬂ“?ﬁg lo&stior WA
POl yer agasd fraMéntd & showt-bbo ﬁ% % Brhindaéld bd THY My irRlas (v, kPdvelebioPin@se
wer e usedast 6 the/ Rbghenl, 3814, lmvs@ecmdnda%t Sdnbl ampépadm ab1Bdh{p MIcLbeE SisaWbre ik B@WN
in the arptrotemThmscB)sbbbrfa -iGueF gkt 1§ Bhdivn ublder aidPdcidsianso.pr epar ed was di gest ed
with Sl nuckoeBBes ansbok siewb ligonidentidelcoitfl.7e aans, fihagre s aaf 3hlkloptidey e leogie | .
The now héspedivednded ds- cDNA was..li gated to a phosphoryl ated 16-nucl eoti de
ol i gomer asPoakClis apod of mrenmerpbmmtmd:lemm 6. 911 Ol 2cant] i 9be thel arg) 6388, adMai n-
5 ing reutledtidasiimiangtfi. raseechively: Sal.l., .. Sstl,. and Xhol., and an EcoRl overhanging
end. These Rsol eongiets oqumwewwmebp 2, 39t i869 "UGSSPOtldAN‘mQEGAGCT CGTCGACC
phosphor y| afhese meglyfupthesized eligamem, ewm@ “ﬂa P’L" t\\ﬁ tafae P‘Eﬂ'? %P@aﬂ: Etwelpaised to
i nser t¥d SPAFHNY (‘JY?RPD'%‘} fogarieg ¢ °é?" oYas ey - ruct | on sheet
i e uded 103"" ‘H‘dréd ff’ :‘e LN 'BT"CB"W“’ ggtﬁ '°}?§' g%s San
3&?0 1%‘8 A ose@?ers ! gﬁdlzﬁd J:S tnp Eocly e |p@ %O ) I
orme | a ﬁ e, 5 %Sﬁ erOO S
of ol '.90 soiﬁm 12Gmas oa.b.n yﬁopﬁaam 61?‘2,' 555, il oea
the N-t erbmela on.emmma 's nawenee.ue@dee hAHERS at @8- G Semight mewbna.@awe nees
(cor r espaigl Waretvask¥aliicEint £k 5503 32 ioNtwol IRnE] 52destrBed BY) ManiahB le€ al., Molecular
synt hesi Zofhing: b6y MG, iop. i | gOer s wer e based on the am no aci
sequence “15eachaf the FOLBA) B dnd Cogakee3td-1aduthyBridiz6 posivexe Sargiigintohsityl 9ty @k ibrarp| ONg
W t h t4aeiThirtgaigithhybiddidirgeduptinateembitiebNarec bbsoresl, withntwhi of) thelthreb podis. GTwo Thybddiangeach
set the winiexte meititee wer dbseriet avitiativ.olipoET)-wlined djuram.dwbritizing mith albidurfpodsAgumbéri ed
BP53. Thef tepe dupiicald audt iriglicatseciones svere] Blaqui uriffed rand fsuboisingd inteu RY@A8 i(Weirapandbe s
(0i bp. 6, Megsimg, oppi.) Fgctos ;yﬁt BNA jsequencing by (idepxy chelie tegrhinayon, 46 Kescrit;rd by Messing et
Bi ol ., 18&b:NugleigAcids 595 808:324 (1981); Pregtitiecrlones were a1apRoAaRd dipugh bt gestriction

50 mapping and $ sequence anaIySIs one clong, designated ibp.118, was shown to contain BP53 (Fig. 2).
Included within this clone were the codmg and 3'-untransiated reglons of BP53 as illustrated in Fig. 3.

-—l-\

EXAMPLE L.

55 DNA Sequence of BP53 CD'NA:

The complete nucleotlde sequen ,_of the BP53 cDNA clone is shown in Fig. 3. The sequenced cione
contains a single. long open. readmg frame of 873 bp begmmng wuth a methionine residue. All 18 of the



20 , sequence- | abel ed BP53 is the DNA sequence of the cloned cDNA, and the
| ower am no acid sequence is the. transl ated sequence of BP53. The dots

i ndi cat e DNA sequence natches _beEMdﬂGETﬂaBprobe and cDNA sequences. Pool A
is a pool of three overl apping oligonucleotides-.Oibp 6.1, 6. 2 and 6.3,
that are 69, 69, and 70 nucleotldes in_|ength, res ectlvel

ol i gonu T"E'Btt?'gé@' "tffﬁ éﬁq pros, detey ﬁfam ?H”‘rg' "%‘?—" @ 3 'e?t‘,’ﬁprpos ed

of seve a'i"e ‘f 7’%{) r°t°f'¥§ "e rﬁﬁa" 80ln2i e Tapl e
acrd se eter e rifi y in Ci

2. The l gn i § %1 é xcept% ome resu u re .ﬁé éﬁ: oa

seque@C%omd vn % A in e i ”ﬁ

T3-14, RRGUeD i WCS R eﬁc é’% Hyﬁro eyof (S ity 4

el Sewherﬂaqkwb; Ogew Sfubh indiéh v%ofaa é@ﬁ(ﬂiﬂ Q%&ue&ﬁqw@eﬂ&n & VEvoHEHAES.

ani N0 aGofl Biok 1167 0300RPsE). Brd Hird nkRBlidedF of 110 pRhivE ARigSOIG 1§18 Duriddl RRodocwBd 8,

that ar &'?ﬁ_raaam?:ﬁmiamldansehsiesedu@ndeer(@& lkoz ONudl. RS bs. v £ ¥57-872Q196%).1 The 2

pool of opdi reing\Hamb RRBAEEINGArEY 6hded fah SfpFoximately256D-5b, m&T&gammAQha% incitdb3t are

63, 63, aassdo-6 3RudkdnSlated egini ThrdeesT Ghe BP-5E SIPRS tisolatéd YincliRirg| ibd)l 18D edtabt iyd) a

si ngl e ebqugasiatltientsi ehels petdapd By ant APATAMS pdhQA) Rudiicesighales i n | engt h. These

new y syntThedildegthohitge semenceigt 8PS3aledicedfran tha cDHA cheesds 2ddgetiduesof yhizb|18 A, B

and C wereccysteings, indicdifig thet thasproteinds eusteinn rich. The cysBiNA rdsidigsard elustarhsionth1B eear

above's Sel-leumiens @ad siv ores ta §-temisue e Fig. 12 The frangleted) mplegyfer peight of the saayenagly

600, 000 287 dPe Sonsidershiy smaien Shanythe, 43 1B mplaguien weidtieretsmmed by [spdypes BAGE.

screened ’GISW“‘{ by 'B‘PSI' ?a?"e°f\m° "PP"icI‘f%’ Q’?F @?’ és a°6‘f”"t9f’ |f (9%19 F@b‘f’ %Be g‘f Maes.
S

ThRiplic ;E{"&f"h v li acl

s e po erjn
28 ] ?“ cigei @%M i e us m f%f i
n

phospha ﬁu uenchs’g is—§a§u0'ré154 ble é lh tﬂé(JsP Oo?%aih 0.1%
SDS, an wég;wh, |te§5}9htﬁ1 sal mon sperm DNA The filters were
hybri di zedrhata 306864 B BPH3.is /esirms‘rrto DB e bdgBdhee de?en hGF-bifdiny MBBR

washeg torddGddd ibp ral mLSSQeﬁt(se%ﬁ[yeﬁsra}m fspith, [NgD._d¥.UEnBo., 455 263956 (1oB8) dnd Motdhndtat i s
et al., al\l 8euChdm. 69 1ngs-1148d.@488)) ammercymmmelomvthereliaé:&tedéksnr{mebatpool S
A, B anavhére geuenca Bemdidyy@cduysbi i dized positives of varying intensity with
each library. 45 Thirty-eight,. -hybridizing dupllcate positives were
observed with two of the thrge pagls.. Twopdybri di zi 399 tripligate positives

wer e ®bserved W|ththe ol i T.-.-rlnred | ibrar hybr|d|2|n with all four
pool s. A nunber BF53 hese cf%ﬁ%g AFXVRCRPCD é? Sﬁgé’%g pl aque
purified and subcl oned into- pUCll8 £Nivgi r a sand Maeel RGrrd@ek t ) vectors for

o S Rileror o el HaC O SR LSRR R HRRSESHRE 1700, 0 L

and tHirough both restriction: '50. ¥ mappi ng. ¥hd sequedce. anaB@sis, one clone,
dﬁiiégnat ed ibp.1 18, was shown to cont ai n BP53 -(Fig. 2). Included within

cl Oneo Vi §a Sk gﬁ%&f&iﬁeﬁfﬁ e%j 2f Fﬁ%ﬁ’&% éﬁ% fde BP53.

i1} ust raﬁ\@ ljate% lifbelisved of R [EFbind é\ lcall
CONB 51 Q@ MGIRIa GoihEHANEHBS op B BF 3. CHAVndd. GRG0 SBVYR., bt Hekr and

S equenCMrtﬁ‘al Bi5Mer® OBIbphy$) Resl CHmAT loP. dit). n@n@penasé:eamea@hésr@ REvehl proéin sbcmence
begi nni rgtasés(Peotdire identificutiore Resderce] INationdl Biorhddiical Réstchl Foundatitr? Gaorg&town? Uilv. B1
am no t eMedi Qexlter aWeshingoar Ml 20067 srenGeBanke Balt, Beragek. dnt ¥owtnae Igmuir GaribddgepMat ei n
are pre9es) showtrioi cipar simittritygo famaather kaovah proteifisadrt partivhiensho FisMarinf is tidved pitiothei n
sequetic dGh-& ande |GiFdis wpaptar binding WempipptTihigeeonirasist wth epent wbrk ewith . theT lgrowthintiarmaonaci d
sequenc eesepiot wherd ihkas beerogamongraied tiaf the @xtaeeiular horpaae bindieg damafn of thecreeppigtised
am no adqed"cé'éqEé‘ﬁ@@t"@fgfm@ffwgétﬂd'%m?ﬁ'é (ompaot et dlature. 330t B7HH(1WBept i on of
sone residues that were uncertain:or 5 could not be assigned (Table 2). The
ani no- t EMRLE "'sequence of BP53 s preceded by a 27-am no-acid sequence

begi rffi W I h ﬁinet boi.ne. The sequence contains a hydrophobic core of 14

am no ac gﬂg—ﬁl'—ﬁﬁlé’gg—gy—charged residues indicative of a secretion signal

sequence, A3 fmaﬂﬁ ”g i ! F candhructhh! as-.' | in Figl 8 tron? BiBp.§ 1835k The
cidlof babi of s plathicd, Betck o i i g oza’i“ n‘?‘ﬁetﬁlXpeCt ed

third n& ake

from nslati on |n|t|at|on .consensus sequencesi ucl . Aci ds
Res. 12 857-872 (1984)).. The=10 " open readi:ng: frame is contai ned near the
5' end of an approximately 2500 bp -nmessenger RNA that includes a 1500-bp
3-untransl ated region. Three:of the BP-53 clories i'sol ated (including

i bp. 118) contain pol y(A) seguences at their 3' ends preceded by an AAATAAA
pol y(A) addition signal. The full-length mat ur e ‘'sequence of BP53 deduced
fromthe cDNA clones is 264 reSJdues f which 18 -are cysteines, indicating
that the proteinis cystelne rlch The cystelne resi dues are clustered with
12 near :




15 the N-termnus and six near the C-termnus (see Fig. 2). The transl ated
nol ecul ar wei ght of the sequence Is 28.7 kD, considerably smaller than the
43 kD nol ecul ar wei ght det ermi ned ERy 406R12B¥ SDS- PACE. Presumably nost or
all of the nolecular weight discrepancy is accounted for by glycosylation.

The native protein binds the lectin Concanavalin A-(Martin and Baxter,
J.Biol. méﬁ&w@&mm t he .am no aCId sequence cont ains three
potenti al N- t|on ters
%f_l Serkl ges %qoneg % |? %:TQ %n of%\ fat am roslll %{a Ectrop (I %‘ﬁ @5'2

37 577 g%x'i‘ sﬁqg n%é%g%f ?n‘i‘sg mo "EdoH-digests S0E1s &

and 172 i

E 9 ) an asp ag| ne -stgna am no d%asfb

e 'no.aci d sequences of peptides T15 3 and T3- 114 (Tabl e 2)
suggest s b%hstﬁ&t.oh%ﬁﬁﬁmt\/\ﬂ of the three potential N-Iinked glycosylation
sites are utilized. -The am no-.aci-d sequence of BP53 is simlar to the

publ i shedpsechanednbpgrees | G- bi ndi.ng protein-25. produced by rat BRL-3A
cells (see Lyons and Smth, “Mol-. Cell. Endo., 45: 263-270 (1986) and

Mott ol a et dhe jnitidl thide-@hrt céﬁsmmqn &6is s&&ngﬂashﬁdB&(ﬂ&&B@)sc)nbe&l’ beélovc anpstiows an i S
gi ven bel Bgyrewhere t he asterisks indicate where sequence honol ogy occurs:
10 12 @he ampicillin resist@@e marker and replicdiipn DAgiBHI3® final vector was derived from the starting
GASSGGIHGP V\HRSR[GHSIIIMQT Al of My QRENIYRIMR@Dsky; Mk and Botchen, M., Nature, 283: 79 [1881]).
k% xkox ok x+ pUCI3pML weRponspgtadty fangferdthe privtinker pPEY§ 1A AVieimphpap MessingRi-p@gneg o
20 19:269 @PB%) Heﬂ'sésa'ﬁ'\ g Hindliljsites; afy Ehélm?ei?‘:?'ﬂrstﬂfwe H'aa'f"dtﬂuﬁa1 dt‘feu

21  match t rFé?“’E‘ea " n jf@t‘%‘Fjg ﬁ”n b‘t he’
%sﬁg? 7 § c amEVH a nd

hohwl P’°' ‘tﬁgﬁgg %
a(rjld rrg ggo'h n&:;%é:?j Eg‘ li ] 61'3"& or | 9 &Jﬂ |ve B
SF va}% Lot &arﬁbtéeﬁﬂfeﬂ g fl%%ases

Vet abol ., Qauf 4 HinaifiBi,
op. cCit. pﬂﬁﬁda§

(Protei n | CI%W-Jg' ﬁ&dléﬂ@n 'ﬁﬁ’ééwr ?ra N:.Qrﬁ tod? Qtﬁ% %ﬁéi e dnP .
Ceor gebpWn (bilirdd fo Qeongﬂﬂﬁdﬁr aggbtﬁﬁed stla HK pla&Rl With
Ber anek andsaileideindiil, Mhis, 31@m%rpud‘égamnt%d0$ tdi{?é)VHafk& f?a# QMpicifih, nihé Jigih Yof t O
any ot her kgghedlion fréth @UGEpML,Man@ Bsldottol Saquendes f6r 1 CRV] ihdluding tieOsnhghcei prométére 45
| GF-1 and |d4ofsplice daoesite.or bi nding domains. Thi's contrasts with recent work
wi th the grawibh ipoerablacregio dyrom end\eice acdepta seabernes wie womrsstateslt wihgt 4 aynthistie
extraced | ulcligomeo parehawn ini the¢antyal dortien of Figf 4.tAR9 mex@athe 80 meswareldiemicellyl sytthesized

ci rcul at i ndgnm e Hollewinanseruetserfor the 195 intren and( SRl accentoradite (Refwefl ot al3 3 dlature,
537-543 (1R999567 E8ANPLE 11150 Expression of Human BP53 The fi nal

expressi on vect or, pRK5.ibpl.1l, was constructed, as shown in Fig. 9, from

pi bp. 118. 1 and pRK5 the GOnACTARCAAGHTISACGERTRGEACGOREEA. .pl asmi ds, and of the
“fiinal Ptasmd, is descryped belgawcrecatatracdcTTBheTdAcaaTd?l .0 406 272 Bl A
Comdtruction of pi bp: 11 1The BP5 rotein cDNA is
contai ned within the cI e X |b‘{#fki‘|§ﬁ}%$@q?% é **was subcl oned by
EcOR  di gestion of X 'ib#s 118, |@EbacTancAby3'agar ose gel el ectrophoresis of
the 2585 bp EcoRl 5 fragnent,; and l'igation usi ng T4 Ilgase of this
fragment into EcoRl-digested pUCL18" ive plasnmid pibp.118.1 (Fig. 9). B.
Construction of pRK5 10 B 1. %@FFW%S’FF%FCMSCWGAMMM t hree- part
construction of the starting plasm d pF8CIS is described bel ow.and shown in
Figure 4. 1) DRa palmperasel i (Kl%ndveﬁagﬂteﬂnﬂllbd rim kHe esyntheic. ploeg BdCarbdtaina doubgisttandéd t he
final wect dragwers. Warell, R ahd WES. Reanikeff, Sebd, APOT 5980). TisawsriotbwetEs 8 péuble digest of
vari ant of E_t_ienq)!'l_a@hlan's Withefi inkéeyvas Mbneg indo B318 [¥aira andl Meshing, gp.sit) 219 Psfignd
[1981]). piinddhsites.\ e cloprssaontaiping: the [pynthetie gligoaycleptidy, 'alyaled HOnWasy digepted Wit 3
(Vieira, J PsHlftiClRksiis wagyadded to tipfagmentdy mspoof @ PetOlal linkpr.tFigliowing giapstigm with-tiingil| 4 |
sites of pl\?l_a'b&p'g“écﬂﬂ‘ﬁ‘"'gﬂ aqﬂtqfﬂva Igyintzan and th EMI'WQA%‘SSPF%@:%GB'G?‘(’?@ 98'f's°EaFPé' CwW

enhancét, rtd RRH T 9 sopdirugion sehame 8 fp
i nserti ng H%Q é@ URiU ?"8 the a :?( &A "° DY & am?%d

g\f uences was mser%% into p ite descri
splice donOMessmg, op._cit. cu pbgsg 40 was then .digested with EcoRI and Hpal A 143bp fragment contammg the

SV40 polyadenylation sequence was gel isolated from this dvgest Two additional fragments were gel
55 isolated following digestion of pSVE.8c1D. (Europsan Pat. Pub. No. 160,457). The 4.8 kb fragment
generated by EcoRl and - Clal -digestion. contains the. SV40-DHFR transcription unit, the origin of
replication of pML and the & amplcdlm resistance marker. The 7.5-kb fragment produced following
digestion with Clal and Hpal con_tarns the cDNA for Factor VIII.: -A three-part ligation yielded pSVE.8¢24D.

19



20 the blunted Pstl and Sphl sites of pUC8. Vieira, J. and Messing, J.,

op. cit. Synthetic BanH -Hi ndl Il Iinkers (comercially available from New
Engl and Bi ol abs) were |igated Eﬁnmmtﬁim ve BamH end creating a H ndll]|
site. Following this ligation. a Hndill-H ncll digest was perforrred ThIS
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fused to make pCl S2. 8c28D. 20 Figure 6 shows the three-part ligation
used to construct the fusion region of pClS2.8c28D. Two different :
fragments, A and B, were cloned i'nE®O4De2EEBE pUCL 18 BanHl - Pst| BAP
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c) The Hpal (5573) to HindlI1(6136). fragnent of pSVORAAARI 11 was isolated"
and inserted into pCWE/ PSP6-L (see 4 above) 15 = 6.
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Hpal &E@a—yﬁg—ggg—g'converter (A converter |s a 20 - p| ece of DNA used to
change on ao[' tr| gstlo%r§ not her

uno was pertol es l’%gég QSI' an H 9 a‘n
conpl'e o) ck Qi 1 ) . ; ‘ﬁ
F ecogni Pt FE t?a ?‘g ” db%&fﬂﬁ) ggﬁ. %dae sac

PRK[ er rdy 10 % 'Teop Bﬁ@ﬁtg(@d é@fh&nh Pst |
and Notésse@e .@ﬁoﬂfﬂraﬂver SHhhdat dsraséeﬁtseaaav%bﬂnra% bb«d?C.PBiol Cha &p. WEFBe bacgat ed
I N. ¢ iaRd llgBid R SbpbraBd BY imARINEDdcRHANER witluMBssRim R-7 bt 1600 firdl Gif Eg'e"ﬁrﬁoauni@d t hat
t 00 Marggdetbwas ab&lt 14,508 chip Bk 20LGFALA0RIG) oh 88bOGHM ©f PIHGFLINGBO Oifg). ISRditcharIGiAMIfsd er S
gener atwaspefiribd wihi theedomplitseprédran’ BGANID @S deseribed Bs Mixath. ardl Avabaed) Anal Hidehdripal and
sel f-1i @iwzsﬂOQBORIThHBd:dtcharH Glate fdB. tarandidinty explessobl BMES &re \newidedsiti Figed 10 addpal |

di | ut ediodand sel f-1igated. Positives were identified. The RI-H || clone was
namees pRK5. 30 C. Construction of pRK5.ibpl.1 Figure 9 depicts the

const r UDAMPKE ¥f PRK5.ibpl. 1. ‘A 4710 bp EcoRI/Smal fragment of pRKS5 was

i'‘sol ated. Followi ng isolation of the pRK5 fragnent, a 934 bp PfIM/Pvull
fragrrenw&ﬁ‘_'%(ﬂnﬂiﬁg_ﬁéﬁ.rly al |- of the BP53 COdI ng region was isolated from

WI t hzoB cc(‘:f{ngszi fr @rﬂemq‘ %(LThls lle:mset ?ec ?%é?/"e g mﬁg 1 35
-well.

;“erﬁ‘l;’fp Frepits jée;,\é,;q " brlsS b } o oLk o8 ""% A m #%Fggégn
0 d Wi d f ] }
th P, ,co&pﬁ*ea% AONGPE F;Hﬁ}tmi% orPEhe et.o%%o.moba ,%%%2‘% Fh%%mé%she Because

Pf I M CloaéaBoull IGREoDIGFANAddRly dvidR BAMAE noRethddh ferika¥RSant Rubaling wélliid NJ
codon A a EdiipioR with 16 REHBAsN \daﬁugﬁte GARER [ the ateCvoufaind Sashed Bid HFP BBstae abidha.

0i bp. 11Goldr esurieduasiE hostf in WIS Boritdiningi ssmplob alith o 166, Bs e/ SEhpleAklinAdd o A8sCCCG
CGCGACGhdibatéd The Diotid | GF(darj @aemmcmmds thel Eolof developmen wiid be

| i gat i olassoThig imesicgiveraxiysedepandgntedspade thatecoait pe ealiratodusirgaiitbentic [FRKSr (GFPiasl. D.
Expr e saporepiizto) biLimewn ®RSBtr@MsHUMAN. enbr yoni ¢ ki dney cells. transfornmed with
adenovi r udhigtype ¢h aﬁP}bWQ@QB@}* thecaduantagesofcheradierptsptir Bepayaingluding the specificityJfor Gen.
Vi rol . , 2. liggwl capaliie] of 7oinding 1ty dhecreceaplof, ane: g wwyyarm%wvc%lan &Ll Eee;'beeq | s)

wer e t raseRy wihoudhe disadvaptages SR icpe £30i0pRiuRracU RABSRIHTRI feracte. .ibpl.1 (or
a control Iasmg t hat expr.esses.a:secret ed formof t he human grovvth
hor B e—'EE&é%ﬂ@Med By Leung et al. eit) by t he cal ci um 55

ani.n

3da in o o me%o(a re ape grmFazgéuF idafiy
y Eﬂ?t ‘lzpwaém; ‘?3"%.? P anged

phdsphat e ga

T e e
seruna F aable T v b' e ST Moyt 3y ihen pllels st 072
Bl EXAI\/E&ErahWB#@@.anybJ acrreoa%ﬁosénate-buﬁer kg dnmamﬁs AYnd FésehdddB ar &xcigient1 03)

was perihéuidigthuges ald6tdR] é.40dankivol BEsotuRel; Mdtdsdvbratides, o.gl.. glucbde/maninBségdiactosedr Ci t
W t h anfhicees; aligdsaécHatidbe isiidh @8 alaltdsé, @ tbsd sr@terdsacans atslins alhias hin@tseniinalbdaid.

anti ser umTﬁéLfo&gpnhgaaxdpianaralkoBaavtaentnmﬁé)%t)we siehility of BP§3) to dactivation 1D pBOPitdiomal

di | ukd owpon Raugpuscaiaragei ang reesl dbe diseddogethehwithotiey St@RS's diahere nowentignakbpsr B¢ fsvf> Such
backgr otiaftiizerg ABlugy, phelatitn 9gesiscedf FETAi antiixidents soch lesasearbateher dithigtitejtel: amiep

bi ndi ngaddsniyEt forjodin sudastagts spehy gp P%W'!QR}I}J'V%%PE bigely sappiiraers &6 pelraty P‘béﬁf’ by
Martin eah@ropdenegiveoly  Bj ol . Chem ., cit. Free. and 10 bound |igand were
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10d.- 15 EXAMPLE V B| nding Protein Assay of IG- 20 Accordl ng to the
foll owi ng protocol, BP53 can be used to indicate Wnether I'GF-1 or |G~
capabl efof binding to BP53 is present in a sanple. -This assay could be .
i mpl emented in several ways. For instance; the BP53 could be coupled to a
96-well mcrotiter plate and allquots of _the sanples containing | G- 1 or
| GF-11 could be incubated with t hEPOAMEETBE3 in the presence of a fixed

amount of authentic IG-1 or IG-Il with biotin coupled to it. After a
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stabilizer ude chel en DTA: .anti oxi dants such as
ascorﬁatg sr ?i) e MRS °f S'f" p‘ﬁ'?ﬁger’l" tth%emgg'qs ﬁﬂ'ﬁ"anﬁmerhl ¢ surfactants such as

pol yet hyke“ﬁewﬁ%g&ueﬂée L@ BARP LB iRg 2 broMBted ?Hga?:ly%nl%d%‘]&i p}’ QY. ene

glycol . BP53 i's adm ni stered to hunans or ani na or use In I'ng to

ci r cul at 5.NGrngpNRE SdYEHAE 0P idif 1 | 1§7Red BompRLiRs &M bridin owema@nttpaemI.Jplammceuuaar

pr ol oBgi ng,orgdi@mhal f-1ife of 1G-in vivo as ‘described above. In addition,
BP53 may be administered together with | GF, preferably I G--1 and/or.

| GF- 11, Foran@brbadn watot YoniptisiRy the MINAL $3Guedtd afldiaih @ roperatyip linkéd toncoRtRilBa@uéncesBP5 3
dan al so beecgsizhdiby adebtitrassforneioy therectde - | | nor e - ef f ect i vel y to tissues.
Ther apeuti c BP53 conpositions will contain a therapeutically effective dose
of BP38 Bn Aahqsheall rersbarmed withdhe sxpesetiampeettyicbeldian® i er . The dose carrier, and
rout e and schedul e of administration selected will depend, 55 anong other
factors, SupdA hegcge! ot fEm Sipkereih A coh s rigkanyetigeand de "é’E'}F?HF‘ﬂ"‘Eme FomRsises: # gighabd,
the medi calseﬁ‘feg'f%'PS/seﬁ‘Pt"l"Wé‘hBquteéh?”‘s'd&ﬁ'if ®he activity of the selected BP53

vari ant Se determ ned and nonitored by the treating
physi & al® gﬁ‘? ﬂséc?c'h’gc%gﬁég‘gt '%?uq\arﬁéPapy A typical dose will range from

-about 50 rably 80-150 [err]/kg, for human
t her apy,’%g%'gﬁ tﬁ%'?%%'ai'ﬁwd'{}ove PR Y e and 20 2 B 008 272

Bl 1 G- ayg £ nbg c@l%ﬂcﬂiﬁ%ﬁﬁﬁ%éﬂﬂ% Q%pyo&é'ﬁ%e?f:@l o’rk&@b%@i' y admnistered in

equi ng} ar amounts, so that the nolar dose of e about the sane as
t he nol ajs, dﬂﬁeseejen&f’é&uﬁdm fdidr RoMprising REsIGAI §dqBdncs Gﬁco&]ﬁgf fi3ioR lupdtream from the
adm ni st r atgr@6in-GhcoliPsequéncé sterile isotonic aqueous solution, for exanple,
saline for injection or 5% dextrose. These preparations are injected or

i nfused by ThetssqueaDalf claimUI3GHib@InAIRSgnalTsequehdlis A¢anR6EBhy manindigeiostemeal , or
ot her sgkonventi onal routes of admnistration. BP53 also may be provided in a
sust ai neds-rteeesenwmar claigy 13fwhenein| tizt signal. se@iendecid teeognizerhipy reakaiyote otbast host cells.
sem pernmeabl e polymer matrices in the formof shaped articles, e.g.,
supposi tories, or mcrocapsules. Inplantable or mcrocapsular

sust ai ned-rel ease nmatrices i ncI ude polylactides (U S Pat. No. 3,773,919,
EP : 23 . : '




58, 481), copolyners of L-glutam c acid and ganma- et hyI

Sidman et al., Biopolyners, 22 - 10 (1): 547-556 (1983)) ”“I“mmﬂnﬂllllmll
pol y( 2- hydr oxyet hyl net hacryl at e). (ERO 4515@33:3 et al . ) .¢MVat erm Res=*,
15: 167- 277 (1981) and R Langer, Chem Tech. 12 98 105 (1982))

ol B¢k e pe i t?g%{'agd £ sty Sl epipple Voo
| D a nis I 0 e
Egn%om 'El:gﬂ d&? "? °Tt tgﬁf@g\m’n mgg;els%i ?5%3"'3 ont ai P ng

Ergg arN:tf me %}5&?:,0 p@% %% _,nj > g’ Tgr,:'flus lll:tr I?gsleg fubcu ?5eous ’
als ded | i

y éﬁ Jéﬁ) or'r:’ ?Su %Abxaﬁﬁeég ﬁiclﬁg

EP 88 046$%mlpa?nel&§’p§ w mﬁﬁ’cel‘}r?t trih o) SHAFHACHcidd 2.6 N bupPRbrleS, 28! MiBrocapsules. .
83- 118, OOhplahtabl orfAitrocddiita 6%53 ARfced irRfide BohRactidR QU EPal OV, 327819, @FaI B
20 1. Anss480)| pBigmEnbior 5@@&&8@% @R GHintal SR -BGIGAAAE (L Sidinam bt 42NBi ers, 22 -

i nsul i g | {1 8473550 W1 983)), poly@mytibtyeiyidethacoiatd) (R BEdr etvdnLJ. Gidied isler ssqeence

i s sel ectzd (fasgranil ReLpge GhemOTesh.S12: 9831051(1988) pbthilbre mwacstecqmna@esataff"mr th in
Fig. 3; asty-B-b)3-Dkkaxybetyde rcidsBPNas3,98gA)r i Sustaigedroioss BRS3 n@wpositions nakiot inolde t 0
t he DNA slipgsesmatyeentrdprer rﬁﬁsllmoeques @btainig Bn’ﬁtea@mﬁepaeqwenwod# kadwa i por_§e: DE
further cH2MBr2WN Fostein BINA. Brog Natllc Acadn8ehUBA). B2 96RB-IE93 (1885); diweny ot of.aRype Nat'l.

(1 GF) . 153, AcRAScOYRA) der A8 4036 {1980): HPR23224y) EP 808760 TP §800BA; EP F24PA P 1AZPAIA] |

30 4. Thisrtoree reiegt APRISENoR B3¢ 18008 UiS. RleNes A4R5HAS pdchid.piS ndEPHGR#RADr ot ei n.
5\-The DNA sequence of claim1 further conprising a pronoted operably

| inked to®8%1%d DNA sequence 6. The DNA sequence of claim 1 further

COhﬁ“ sing an so EnRsod SR, Catrﬁs%n LB CLaLL %y | i W@ RRtor bindin
or gani ¥n *7 '?%erm Bt %eﬁwgeleae@ﬂmﬁ i ﬁﬁ’*%s”‘ el i

01

operably Ii r‘\’k gfth transforrred by

the vector. )D Ase n iz & bémgon\ﬂﬁuérﬁtéthéoﬁxgéq%&éé@&ﬂ%‘é%@f of
claim7. 9. T e host ce of claim8 wherein the cell is prokaryotic and

the copf ral TheONRREREeRS rspuuﬁqeusfuames bAiRpAbings € ONRB6qReAcE fondtBing MeilifMie rovith Bctor
protein outgigee the cell. 45 1Q. The host cell ,of claim8 that is
eukaryotic. 11. The host cell. of. ‘¢l aim 10 that is nmammalian. 12. The host
cell of c$alemﬂAsehmnceefcﬂamamaﬂe:eﬂbnwmlﬁf-llornBIFey cell or COS cell. 50 13.
The sequence of claim 1 further: conprising a.si.gnal sequence encoding-
r egi onsaup4t rTeaﬁMmrtChefqdwrmﬂefhweleﬂe@chiqrrgsseqmrm@em 14. The sequence of
claim 13 wherein the signal .seguence-i-s recognized-by manmal i an host cells.
55 15. The sTE‘E]B%é@”ﬂPe ef °éﬁ'”Pn‘ i‘B‘hW?E’F‘EfisHQPH@"‘gP@ ﬁ%ﬂrabyé-qkrér%e'q RNA f98R59R- zed
by prokar ot e yeast . host

d tr %§A seayopse %fr%a"’t‘é ’B‘é“eé&?ﬁ‘ﬁ’ﬁs'gq é? é’ﬂg‘f 8‘9??'!?@@" PHEYedr 8 "E‘Vﬂ'i“'éal |y
aqnj ni gS[ ere(?rglaﬂs"éqw nol ar amounts, so.that the :mol-ar dose of I1GF will be
about the,s I
pa\en teral A &§ss p% &3? c ngin-r%g%?t eNAGBE %ﬁ’?né‘éj&‘ inéqeo%gr%l?l% Trtaﬁgdufecgl{tj)ét{'og(%ﬂg%fces
f or—exanpl e, or |nJ 8CLION or B dextrose. These preparations are
injected gr AJH&Lttba@fdanbfxnﬂeawﬂamas%ss.&%eut@eenuﬁ 5 intravenous,
i ntraperitoneal, or other conventional routes of adm nistration. BP53 al so
may be pr QV iTHe dost BelBot T4m aiwhérin i1l @A sCprélalybticednd firlr dohtroR kdq@énce Somiiradd £signal
exanpl es i nebaueere e sboeionrarin motplmbu;tsmrthenmm ces in the formof shaped
articles, e.g., suppositories, or. mcrocapsules. |nplantable or
m crocaﬁpstﬂ dhe B@S@eéllomlﬁehae,\aswawawl ces include-polylactides (U S. Pat.
No. 3,773,919, EP 58,6481), copolyners of L-glutamc acid and
ganma- et hi/‘l- The Q?shfeﬂﬁb?'@“cwthaBﬁﬂ'ﬁ'ﬁﬁa'Eﬂ al ., Biopolynmers, 22 - 10 (1)
547-556 (1983)21 }/éz hi/droxyet hyi met hacr%! a.t.e %R Langer et al., J.
Bi omed. ‘R&%a“ aim 1 3‘?“52'7‘7“3(‘1?9‘@??"'%1\‘1 °R°°'L°é 8§t°°' Chem Tech., 12:
98- 1055"(1 t h ne vinyl. acetate (R ger et 3 é o
pol y-D- (- % tef eg%na £ L1 S oreD s Sensh Reren S ot %’?@"ﬁ?@s’"

Xy

conpositi ond™ 4 taenei posomal | y entrapped BP53. Liposones containing

proc. T ef“%%%ﬁef’%s*f@‘"?"&%is A BBt e ol SRR Bt B
Nat'| . 1515 Ahg Sbquerich of diddPA3 whe?eYn thé’fgglﬁrs‘bggéﬂcévg%%@mzecﬁ@ prekary e Or yeast h§s§ C§|Z6A
EP 88, 046A; EP 143 949A; EP 142,641 A; Japanese patent application

18,008; U. S. Pat. Nos. 4,485/ 045 and 4, 544, 545; .a_rj_d EP 102, 324A.



Gainms 20 1. An isolat ed DNA sequence conprising a sequence that encodes '

i nsulin-like growt h factor binding protein BP53, wherei gummwmﬂﬂmm
is selected fromthe group consi EPi0¥peEr2 Bla) the DNA s in
Fig. 3; and (b) DNA sequences that hybridize under stringtnt®cdnditidns*to
the DNA sequences defined in (a). 25 2. The DNA sequence of claiml

further o ‘??"é’f"?ﬂg" o9 45! é‘@gﬂé’ﬂ’@@"sgﬂéd‘?ﬂ'% dipcoat fp the protainsengeding: sqayenge: which
(1GF). 3. RIRIR 8x0, ?"°Eﬁ‘a|aﬁf’92"9m@ drY"'tPﬁ%d?*’@ie"F% IGF | or IGF-11.

30 4. T t
5. Th JﬁT%“ﬁf%ﬁ"%%%gcg'c Io Fhefe g RERSEuhRD, P pPumSedey S drbdre
| i nked to gal DNA sequence. -6.. The DNA sequence of claim1l furt her

CONPr i Si 4 TAdseRhdnSd & cidim TeAmelehPlal QRogBREE Biblots di %&v%ﬁ;{mﬁ% bitdhe ‘ffé Elaim1

organism 7. An expression vector .conprising t sequenc

oper abl y1gl irAkesio & cR fulthr SARPASHELBNA SSEHRb K&leﬁ%nsﬁlhﬂjﬂg brolvihadsk.or med by
the vactor. 40 8. A host cell “tiansfornmed with e expression vector of
cl ai m 7.209 A hbdresihemsiormed Wittothe slp&bmn&emﬁﬁif ehif ohe cel | is prokaryotic and
the control sequence conprises-a-signal sequence“for secretion of the

pr ot ei n Yurdosieelt iremsiomietl withlthe expiessidhectaodftclaite? bndofith @ah axprasiort Yeatr ¢omnprising

- eukar yot i cthe DNA sphuen¢ecancoding|insulipfliike graviinfat®r odeeeblyiliskeddtmevnird! sequert:ds reddgaizduost
cel | &f cl&ypidiostasht is a human enmbryonic kidney cell or COS cell. 50 13.
The sequence of cl a| m 1 further-co | Si ng a signal sequence encodi ng

regi on WA%sfr BefhRdr Ploprpusiag dhsylindike, géqngfi?tﬁ’ iaciog il BRE3, whithe metber eprorsisest
cl@a,m 13 vvﬁ‘ﬂ'r”(é’lgﬁh%??gs %flcﬁ ‘Pt°s°éﬂ??ém‘,°é""?t§" Wé’l? Hic2bs narmal i an host cel I s.
55 15, The s f . cl Al he signa ence 1S reco nlzed
oy ot RN IR RS e kf?z@iﬁé;:‘::"-; o ot
[err] 16 e se uenc f‘ PR FBTS nB &g °8 é%rﬁ‘t to

the protfi RA- rﬁéiﬁbQCUf %ﬁqugéﬁﬁﬁlke Wa&&%wﬂﬂg%&rﬂ BPs3%antd "W @[‘ cﬁh LR )A%S to
of

a host tr aREbOMBREY Binbises Alttring HEUBICR claith 21 ré@ﬂ&%{éﬁsfﬂ erein
sai d gxogenous protein confers immnogenicity on the bind |ng

prot ei n.2518he MéRod<er BERE2urBbr comprisiig e SWRRF Rbdverg ittt PROGRIRIHOING hidk B51IRUIRIrd. S
cl eavabl e fromthe binding protein. 19. The vector of claim?7 further
conpr i si26g Inaulibiile grewh ¢roebisdvgOgtoteig BPSE thhti i) uhdctomparidyhaséaiated hativé Qlyeddyla-A
host cel | tiorathetfhas eicastitioht 80Ptehoamlogicsith thmamiaa salit seqiencd afithe nidiure RrbteinAhdvars t
cel | #r ansindfigrdeangi thay ppdsessesnecs oty af he bilogicab propdries 1of @ birdihgvinsulin-like growth
expr essi onREI@D. ¥ dhsrassionyng. Inmunplpgicslywtiraneanthedi@ispryadaingiiat lepst odepitepeowt h
factor opePafB? SP"’P?PHWé'H ngtye PP BiPte8equences recogni zed 15 © by said host
cell. ﬁh r oduci ng-i:psut-i n-1i ke %;owthfactor bi ndi ng protein
- BP53, . t eh'ﬁ?tﬁ'BBf %Hh%‘? hates (oF pigo Peigysaaprac efitecmayyre proteinshayninyFigsdnr ess t he
proteln cul't - 23. A met-hod of -produci ng
[ n@l i n- | ke ?t%v\/?{f:l %that of ﬁlﬂmaﬂé’mger'"ot ein BP53-and insulin-like growh
f ast'or f C 0.t ess
the pr otéﬁ“a@,ﬂz’g@w%"%’ hHFR S i ) {eBaf ot el oG

i NSl jon-1i ke growth factor bi nd| ng protein BP53 and insulin-li ke grow h
f actor, sohix@harieéddfdl somipbsition QSefut %Mﬂlhﬁﬁsmlﬁlﬁe%ﬁﬁfa&& &lnﬁﬂusmg?a]{her&e@t}&?lfyess
the pr ot ei Bifaciive alnbint BIARd préteih bf dldith R8I6rlain? 27 i3 2 phakeceliRbIlyQdceplabié batidn 22
further conprising the step of recovering the protein fromthe host cell
cul t ur e.3128. phamsodtitical |colpositjoro wheful fiarc thetabolié meulatipn peoaripesing  BEagoutidamt effedtive
unac cenpanpreentsyof desylindike tgedtm Rtton dhegbryteio Sof claim 26 onclairh2t arias pbdrmbceatibilyabout
80% honol og%?emﬁbt'qpatfhe am no aci-d sequence of the mature protein shown 30
In Fig. 3, _and that possesses one or both of the biological properties of
(a) bi ncﬂznéhei GoEgesitin Pf“k’é“@‘r B Paiepde-iteiomuih fader i 185 eT18EY- r eact i ng
I munol %qtral sed agai nst at | east one epitope of the

cor r e¥pord '??gmﬁ'g?ﬁ“\?% °fbﬁ'aﬁ'ﬂi ?‘%1'6““

34. The COMDOSItIOﬂ of claim 30 that ls stenle flltered

35. A stenle pharmaceutlcal composmon accordmg to claim 31 whereln the insulin-like growth factor and
55 binding protein are present in an approxlmately equimolar ratio.

36. A dlagnostlc composltlon useful for assaymg levels of msulm I|ke growth factor in circulating human
plasma comprising. the protem of clalm 26 or claim 27 covalently bound to a detectabie label moiety.
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27. The protein of claim26 that has the am no acid sequenc

protein shown in Fig. 3. 35 28. The protein of claim26 thaﬁmummmlmmnﬂ“l
protein. 29. The protein of clai nERG40M&T2Bh a predet er ni ned*anf no- ach

resi due on the protern is substituted, inserted, or deI eted. 40 30. A

phar mace sitjon. S s . rc’r nsu in-| | ke ovxguh ; el
Comr 11 10 é@% Shaacatu e G Sz

conposi ti o ﬂpfnf )%E::JFE Kg Olfog cﬁaﬁ;'r (|%F—‘) o osses a%tr ﬁﬁ’oo %g%amﬁml

effect]ve

cl ai mé26 or (t:'Ongrn ar?céit ar rrrf\é(gb tl cal y accepta '"dm r| er 32. The
conposi t ig@NTHaimetlod iofMiairh W&%‘h Raill BRAIoRGHSS J‘prbtblkewﬂg{hg%mo a8 5Querlcs o‘ nﬁurb or
| GF-11." 50 igBBrsdfiBweRFRpRId i on-of claim 30 that is isotonic. 34.
conposition of claim30 that..is sterile filtered. 35. A sterile

phar naeemhteﬁahsmmmosr tion accordl ng to claim 31 wherein the insulin-like
growt h factor and 55 bi hding ‘protein are present in an approxi mately
equi ol an. rladlierte. DB&-Seqberei dig b tSequane S tis dlir hirsleddas bivo Birdsrgayrbtaig BPEY dirs  of
insulin-li klesugrﬁbmmanf\awsumsfaktocmwl abrinndie benaents PN&Sequerzogup rdes Brugpet duege-
protein of wihisindR@uedr cl ai m 27 coval ently bound to a det ect abI e Iabel

moi et y5 24 (a)dgr ip Figo¥dapgelegign DNA-Sequenz; und S
* 37. A met hd¥) Pti-Sequenaen pesipht: (fliq) Loty rtrek@ngﬁquswgwaerto#enbr reli ‘i'?@”'?ﬂeﬂt[@\”h
BP53, which c,sﬁﬂ‘f?P?%é‘%b'E’ﬁP'ie&rr ng cells transformed with DNA encoding a

acore 1 o piady ?"égn A apf‘ﬁr 1t rE e B o Snle b Behimdit 3 Wi

'brologrcal proper ES '3 (a) b| ndi ng Tnsulin-like gromh factor (I1GF), or

(D), Cr 053, T 6RIeh:/ BRI AR0 ek ook e o sy At [ DO Tl sed agal st

at | east one epitope of e correspondi ng native binding protein. 38. The
met hod ofy, Chd-53qadnz\Wa& Bbuchal Horihs BBEALRINeRsdiRbEhBeist N t he anino acid
sequenge of mature |G- BP53 shown in Figure 3. 10 PatentansprUche 1.

| sol i ert & Dbia-Semeramach Alisprue ner.eSesuuerémemaﬁeaBsr mitkde? géridhintdd DNkeSeLBenz VEBLn-

Bi ndungspr odeabmPrit&iar uir@st. i nsul.i nahnl i chen Wachst unsf akt or kodiert, worin
di e genannte DNA- Sequenz aus der Gruppe ausge- whilt ist, die aus 15

(a) der i6n PNAySeqBendanagle | Aosrnesh. ToMie Beitprse pingn mnelne(nb)elnmerS@rpmﬂwsnarmncbht
di e urfeer shepbatieosurgemgngisdigen. mit den in (a) definierten DNA- Sequenzen
hybri disieren. 2. DNA-Sequenz nach Anspruch 1, die welters eine flr

i nsul i ngffin| PeResersekias derrdig BNA-Spauenzagaph Arsgugh &qperahg! mit SteprrsenpenzencgUpAen
unf aBt 3. et Siegar Aiperm dyreh der VBiterdanstormigian Wirt gekpnnt wgrdencre_ | oder 1 GF- 11

t. 4, h An P hiich
Pr of oi%h Pt Vs vk Y A Ererengilt thehAeRh & Cors ef nen oper abe

e’ der nrr e AT o CHE Yo HGARBEK RITRALS 9 SR8 ord enE Wil "2
nach Anspi usTag Aﬁgﬁ gLk srorsrnesrae'r'hsrfs&%mnﬁ _Ze B e

atbei t enden 30 Repl 1 Kat r'onsur sprung u Expressr onsvektor, der
di e DNA- 38.0WRBZIdIRHeH ARBREK 81l dlkdpRfdchiel mt Steuersequenzen verbunden
unfaSt, die von einemdurch deniVektor transformerten Wrt erkannt werden.
35 & V\lﬁﬂt\ﬂilleiellé?nacﬁw&xf:lomjﬂrel’eheBhdgetdﬁrellhustEXpl‘eSSIOnsvekt or nach Anspruch
7. * K 9. Wrtszelle nach Anspruch .8, worin die Zelle prokaryotisch ist
und di e 3Je.eWitssigmnenAnspiutie 1SHigRnG. mnscmhl&rﬁnmymrev&u&ﬁcdmet @OseFelibcist. Pr ot ei ns
auBerhal b der Zelle unfaft. 40 10. Wrtszelle nach Anspruch 8, die

eukar yot i18c$papeng nachiAnspyyohtis die whitersrainoh flaSigpaisegiena KodieggingencBergich S&Wt"\lﬁ@ dasl | e
ist. 12. WihtBoten kedigreaeen Seaugr yofebtil, . di e ei ne. menschl i che

Enbr yoni erenzel | e -oder -COS-Zelle jst.
4. Sequenz nach Anspruch 13, worin dre Slgnalsequenz von Saugetuerwurtszellen erkannt wird.

50
15. Sequenz nach Anspruch 13, wonn dle Signalsequenz von prokaryotuschen oder Hefe-Wirtszellen
erkannt wird. '

16. Sequenz nach Anspruch 1,.die-.weilers einen Bereich angrenzend an die fUr Protein kodierende

55 Sequenz umfaBt, welcher: Bere1ch fur ein zu einem mit der. genannten Sequenz transformierten Wirt
exogenes Protein kodiert.
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Y.

45 13. Sequenz nach Anspruch'l, die weiters einen fUr Signal se

kodi er enden Bereich stromaufwarts der fOr Protein kodi erejﬂﬂl%}ﬂ“ﬂ IIlIl““I
unfaBt. 14. Sequenz nach AnsprucEP Q308 2xBh di e Signal seq

Saugetl erwirtszellen erkannt- wird. 50 15. Sequenz nach Anspr uch 13, worin

di e. naI se uenz von prokaryotischen oder Hefe-Wrtszellen er kannt wird.
16 Sequ ?ﬁﬁé\ﬂfﬂﬁ%‘ 1§, woRjf gas,gepanptp £xqgpiRdiotRiR AP e'ndaanﬁ*r%ﬂi'@m"%ﬂgeare flr
Protein kotéﬁ de 55 Sequenz unf ast, vvel cher Bereich fOr ein zu ei nem

EP O 40 worin das gerranr%? ﬂx&ig ene_L ?(ai%ﬁ ?%1?_ fﬁF_)rﬁ 1 eder?({eh OFQotgrrn t. 25

nach™ Anspruc

17. Seuez acgmnprchm wom asgennne xoen Prten enbi nenenPrtel Irruognl 17.
Sequenz mmom;cnwﬁ&u&% ameﬁerg%e 96 AR ERAORG Rl O %ai&me tinpdenden
Protein | nggdieagGitast, t ~t verlel Sequenz nach Anspruc 6, w orl n- das.
. genannte exogene Protein von demm bi ndenden Protein 5 abspal tbar ist.
19, \Vekberwinaeii, fahsimis mit dentiBtorad@éns@kdr ok Rnshfbn ig1sul i nahnl i chen
Wachst unsf akt or kodi-er ende DNA-.:Sequenz unfaBt:. 10 20. - Wrtszelle,
t r ansf oefi Wirtézells, tiie GrétrdemxBxp@ssdnsvekttralatiOAnsprae7 ditishit eltdin BressldnsveWior frangfed- | e,
di e mt denierbispdasde tinmnwhkiholicheraWhchitpgaitor kodferandel DNiv-Seqismecumiast, die operabel
Expr essi ormsivestvor der genasritery Wirtsaeliar arkansien Stel@rsegliopzeh @rbundenisti nahnl i chen
Wachge unsf akt or kodi er ende .DNA- Sequenz unfaBt, die operabel mt den von der
'g nannt & Varfphrenzzer H@s@h@m@ﬁe@p@d’m@@aa@rfﬁrewuw@wmméveclir%qmsfattzr wekehes ahr en

Her st eYorfgiien ape Hultivierncder éqiproast Ansrrugipd sum Bprimigeon dpsRypiaing i idemWirtszeltkul-

chst uns EEEL wel ches Verfahren das Kultivieren der ZeI len nach Anspruch

B R °te'e?fas+uﬁ%ﬁw%%@w B

mt derégz%annten S equens 1tsr ansf orm ert

Wachst umsfzg’k ring %QP olle'rr'f%f 00 "Eﬂgm thigsn ?(e[r ahr en
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§6 33. Zusammenéptéung nach Anspruchaﬂdle _ié_c;tdnisch ist.

34. Zusammensetzung nach._An'é;_)_'l_'_:" 30d;e storil gefiltert ist. ...

T 26
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45

9. Celluls-hbte suivant la revendication 8, ladite cellule étant une cellule procaryotique et la séquence de
régulation comprenant une séquence signal pour la sécrétion’ de la protéine 2 I'extérieur de la cellule.

10. Cellule-hbte suivant la revendiqatiqh 8, qui est eucaryotique.
50 L : S .
11. Cellule-hdte suivant la revendication 10, qui est une celiule de mammifére.

12. Cellule-hdte suivant la revendlcatlon 11 quu est une cellule de rem embryonnaire humain ou une cellule
COs.
55 : :
13. Séquence suivant la revendlcatlon 1 comprenant en outre une sequence sugnal codant pour une région
en amont de la séquence codant pour |a protéme :
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Conposi ti odes, prqphetssrmmquca)edeumisdnedlpmr Hacrbissahcaaaalchuel & I'nauliheGF),d@ (b) de
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dans un v6hi cul e pharnmaceuti quenent accePtabIe 28
27. Protéine suivant la revendication 26, qui posséde a séquence d'amino-acides. de la protéine mature

représentée sur la figure 3.
50
28. Protéine suivant la revendication 26, qui est une protéine humaine.

29. Protéine suivant la revend|cat|on 26 dans Iaquelle un résndu d'ammo—amdes prédétermlné sur la
protéine présente une substututlon, msertnon ou délétion.
55
30. Composutlon pharmaceutique utjle. pour la liaison d'un facteur de croissance analogue & Finsuline,
comprenant une quaniité thérapeuthuement efficace de la protéme suivant la revendication 26 ou la
revendication 27 dans un véhicule pharmaceutiquement acceptable. -
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38. Procédé suivant la revendication _._37, dans quuel I'ADN code pour une protéine ayant la séquence
d’amino-acides de la IGF-BP53 mature représentée sur la figure 3.
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