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PURI FI CATI ON OF POLYPEPTI DES 5 Background of the
Invention 1. Field of the Invention This invention
relates to a process for purifying pol ypeptides of
interest frommcrobial fernmentation broth or
honogenate. More particularly, a precipitation agent
is introduced to the broth or 10 honbgenate to
effect, for exanple, protein, DNA and cell debris
renoval . 2. Description of Related Art The advent of

reconbi nant techn w al he production
of high levels of 9%‘?@'&&%&/&?%%4 ably
transfornmed host cells. As a result, there is
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unagGeniag H‘H@@ﬂ# during proceSS|ng may result in
i nactivation of the protein. Mreover, the resulting
suspensi on contains a broad spectrum of contam nating
proteins, nucleic acids, and polysaccharides. Nucleic
aci ds and pol ysaccharides increase solution viscosity,
potentially conplicating subsequent processing by
centrifugation, cross-flow filtration, or
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proteins. These nethods include the use of solvents,
detergents, chaotropic agents, antibiotics, enzynes,
and chelating agents to enhance cell perneability
and/ or pronote extraction. Additions of certain
conmpounds, 5 such as glycine, to the fernentation
medi um during culture growth have al so been reported

t 0 Qfs QIR e re stk R BREns Of relCaSihd ﬁ&a@eﬂhlﬁxtﬂi-@&ﬁ ldcAtla@d fuieZs W sEeam

techni Qqu such e nent
ottt P e g B e B et gt o S ihrefler
progins; These getbdds inblade the pagtofsolvents, detsrgenyse phaotiopie agants, aaiibipfics) geymes, and
chédtifg Jgahs tH8HRSSRI béxﬂealﬂﬁlp add@amxﬁnet eﬁuaahdn Adaiib 68ettaitl caihpounds,

suﬁg] 8 lecme,%o thp tre Oter?téu%x% mcd?um d cultur ?fo%vth ¥eha sg geer?xgporteﬁgfnjorgae

ar ge SC € processi n
relefisasod epyiain intrepeliylar gogymes Kintly] techmm fughag @eesfdhv@rﬁf@e% PFOpmosg shock
hateQisbiR@eshaitto felths bubde fintRitdiEtpeotdie] ease of

i nt r}%Q/gJeJ Hlles elex{quts gr'e Bt necct,sga%@% }ﬁl%%tt@{ﬂ%ceﬁm Fuckc@i@l%t&r@ and

be toxic an FOr carcl no
all by ligpited gpplisatiargfprrargectpal P&%@SS% ﬁldfahfahei%ﬁvan‘tgi@ 8F§5 sxamﬂleo Fiie
soklents@uch) e41bl8ene sid elhlorafarmPRBiote pdldage 0f intraceivigr pratdids ytheshoniztansessre

xnbwQb B &k agmtcgbmemﬁwaﬁm ol qne N1QHN Thdex SURL KRR BE0S: 384

naor mal denat urin the r over pr ot ei
EERA NS R b TPt g groteey g on-ioni
defegzeptsi areenotandialially dsmpedringy the treryerpd Tuotding aspiofidndssohéated wiglodeterspnt pagcelles

thd® EaQ E'e@!m‘& adﬁ&ﬂe@ B&&ang 1o BRI tSrgenB ke Broffh, Fﬁﬁ@opﬁ RAgbné, Buch as urea and
nat u

I d
me h (Jtr El?riu%,n ObC qengérlmggf t?e concenkg‘atlolns rtecbumadr fl?r cgtép"i“te rgleag and their

nce r equlr
effpdiness mayf e deperdent protBeserevalphpse ofcfhﬁgfew:afe e @ﬁofﬂsﬁw@% Uwir?mwdcs
folie@RelPfentld it 0f frotéicreleab) & linfied vodaude YEE Fejut]y highic@tund because of

meosﬁlf%é(da%?ﬁ'eed{og‘]ﬁnf%hé &%}Q}%&f\{n%réét &ﬁ{lﬁ ezt %Fﬁ% 2tCh & ?Hi&% :,%héihung agents,

ecaus atj ve
ot ta enER e ARV ohoft peaﬁ@aﬁﬂ%ﬁka%@aw&w Y?mwg
tolpen@éxghdtion fufferrffomniesiisadvan@pa df haer-spaifiy release efhge prbteind. n

a ?? I du!tlepaahoqbsl @%teﬂytglﬁggsgam dlsz%f/e}i;\gélw li‘@l/eeqarﬁpﬁ SRRRIIEK, tnfifich

ectiyeness 0 er_per meab r

R
buferf rhauiresfadditional precegsing steby witt roggest o fothersxiractin aljefptivesyMpigg{ g
Sef @d‘_raub@ﬁ&wﬁés% ]ﬁb Winolday, Q@dhjo &t $70d $19D®Y or Pcerkified the RAAIBRSSE large
hq|u1d V(\glq\ﬁnes ﬁt?ow texqu £ }{u'a f t’l%g rsFtl(l) [ ﬁm&l 1% iv %r@é_?b ?aleﬁ:po%&gng.

ar e su ended I n a
e di Rinege-thagidisermenttiso rolqdsss g%@@wmwtbqualeé‘amﬁ loy yjelggpften result
in BIFELE @l o addiiiifaf Récessibxedhiréiests. ol eddition) el pagey it 5l an gided noo-
m%g,gfa&ss%gﬂéa'uresé&e g&%arwm& oS exiich 3ea@ids, 2l t er nat i ves

aratl on Processes I n BIOteChn0|o%%ﬁawm

As e rfjgiba eragents suckyas lyqiasybpyg begh adfrd dring fepmepiation fopromgte nep
to &if eﬂtatrel}}w 2ibdivn Quistidonapéll, Biewchadlogy Buttets @ 5138336 (1983, Wihileipsrtial
relb RO @Jv§'alt1ﬁ§ceﬁlﬁ£r B{agmyﬁ@ﬂe%ﬁ 1apoktkdy Bis faﬁfoaéh%qﬂi?e's §ifedt| cBupling of

pr ocessi n Freeze:thaw treat ne
SRR B P P B HOSo FRHGR s PR SRR o PPl
copplezeptracellglat roth.i n nul ti pl e cycl es or additiona

p ro Qﬁx‘éﬁhﬂﬂlyﬁ@ﬁdé'of iﬁt@i@ﬁ k%lwdemﬁﬁﬁiﬂb ﬁdstQEll p&ﬁbdﬂod&&‘ﬁéoﬁﬁ‘om other cell
trivial

co na I%s:}sg uu'?d <’a)nnfo arte mootn _u'actio% aénlproach suc eag'(‘?éh Iil'gis, not only expose the
Pf%i?“! e Pﬁ%ﬂ\*ﬁ%ﬁdﬁtﬁl bredpost yell PW&&‘Q%W glso %ﬁ&t#‘*’é‘en ﬁ the profsia from gihes

eldaR@$lof & ekewlting WiishedGonfnidke BEduR  FoHdRariple, (& fresadc€ofnégatively Bharged

mJleFngsa%lghoats éc 18111% Bl%spﬁzﬁ{pfd?gﬁ llfgdo@%éé%ﬁggsgmgﬁ; ’gggt%?éqhigeg fhe ik of
anjom pchagge chiomptpesaply scgfé‘é HBIECHE: B8, 51990% P@é@bﬂﬁ%ﬂﬁvgv"
Bilpe®@essifigs Rehit e8€40-31 K1993))andior pRcipitaticaciith p@@atibhs; adt as Qotaping sulfate
of fernentation and release strategi es and subsequent
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edition, Cantor eds., pp. 21-71 (1987)), streptonycin
sul fate (Wang et al., eds, Fernentation and Enzyne
Technol ogy: 253-256 (1979)), polyethyl enim ne (PEl)
(Kelley et al., supra; Sassenfeld, supra; Cunm ng et
al ., Bioseparation, 6: 17-23 (1996); Jendrisak, The
use of nolyethyleneimne in protein purification.
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the process selected to facilitate the subsequent
i solation of soluble, correctly folded and assenbl ed
anti body, substantially free of other antibody-rel ated
material. U S Pat. No. 5,760,189 discloses a nethod
for releasing a thioredoxin-like fusion protein from
E. coli, including negatively charged
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des or recovering a

and 0 PV EATDT R Yoy Flrsgtvrr'gn hepRd g Titegs o5 bulerfig §EseN pelle- The suspended
cells appisripgad by tva pipsdgtspiepizh aMariio Gaulin aggenizert 5300 th 65001BSIi The

hoxﬁUgerHlQ Q'aéjhs?ea to OtZB% (Q@ lv&tﬂ ﬂ;htgggneuﬂmagr&?hfehn&ln@d VSVIIEhﬁaﬂ tvol{u§e of 2-

8 cg% S t‘ﬁt@t?@*ﬁgeaﬂr*? ety e s i

supprgatagpposite to the charge of the reagent in the
conmposition, so as to rennvg | eached reagent fromthe
conposition. US Pat. 41,870 provi des a process
for purifying an antibody is provided, wherein a
m xture containing the antibody and contam nant is
subjected to LPHI C optionally at |ow salt
concentration. The antibody is eluted fromthe colum
|n t he fractron that does not brnd thereto In the

~ - - o, s s
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 pulplishod 25 Des. 1987, DIFRGRAOHbliskrd PO dugosh 5%87 el f

4 Historically, immunoglobulin G (1gG has been
purified fromhuman serum and plasma (Putnam ed.,
The Plasma Proteins, vol. 1 (Acadenmic Press, 1975)).
The purification process has often contained one or
nore precipitation steps. The nost comonly used
precipitation schene for recovering 1gGis the Cohn

fr aﬁlﬁt!irgﬂslgt hﬁﬂnoglgﬁmﬂ GQngﬂlas beenpurifMIB6m hizhe BrumSAE plasmd ZPutnam,

3B g Y b 0 o
or @r@mq@mmtcpgﬁgq m@@opﬁgnlﬂsﬁpg@ﬁ%p@@lyme {pr regpyenng 1gG is the Cohn
ﬁacﬁo%t{oh (@:ﬁﬁ o YE . ;3. BRdnl. Bde., Hehadelob®). Glowds8) @ther piSiipgtativh exigiques

hav?_'@:gn rﬂyg d?‘@ gf%%r an%laqg heed 1L nghgma}f%nggé%&gmoﬁ%olog& v. 47

o dork ot pariind oG
(SpmgmﬁemmﬂraHa@vﬂr?g 1992). Sisinbere g HomhbeTaes, Biophim. o Bipptve, Acta, 3
195|-m€(1ﬁ14§3 TSN RBrian shrif g Biafomalabmahsing Higrdipthidd-Prethoxyacridine
1actﬁr & a”md:d% °§'110°F1¥eﬁ AMridi 1A 2B ot behd A)&n&rETHODm"“ or

aromati c cationi.c e rﬁ gcte 155
RIVANQLO D hﬁﬂyaﬁeaatsﬁﬁmﬁ%‘/e’ Ioqerone g ot ag Spetaney
65 (1989 ﬁ)w folldvengfdehdopwidimgd chebe of policetigrssbbwing s ptpailitp et 6.9-diamino-

mgb&glmhg@etl%cgg& dﬁh@‘ﬁ%@&d%ﬂ& pfaa@@/#me]g e 186 156 36 450 (d95&);rBtElﬁbuch and

X | e |

b i G e e
maikidbi. 6 oSl eriveth media. Usel«ggthac@dme(laf%mrewmmﬂ%ﬁdﬁsa& pfber proteins
frodk ma@&?ces BSPRE 1EJhEdR SecllRherdO& al, 1. BiBbinof , 60169133 (¥999); BTG 844580

putﬂ%qg{arlala fgﬁ%,%lmg%ﬁag& wa and i au %&,Vi‘?ﬁ?g@o (‘%‘%E o 250288

rx

__2 197-

201] @5831 DAk 8 ARbnyuk, BiokiiBhiod, ¢ IT1041715 GLOBD:- amgm@e;;gggey ., Mijjrobiol-Zh.,

44 ?é?@QZ}S publ i shed 28 July 1982; Pr ank and Dol ni kova,
Bt eCR Forum Eur . 7 468-470 (1990): EP 250 %cmmdmm
pub Thagtiasery step qhEscovering @eyPepides iR T dHE O RUG st

rerd B s0lilRAAHARL 4., cells aget cellulafdrdbtis. ItHBi @qu\‘eqﬁo rqcqgpize G necdiy feparate the

desgi .lCt ﬁ'lnhl gﬁd&bne s@ﬁﬁnQ:Wncd B Glaiem \Mﬁhh 1t41%c1ﬁcihﬂ32|_tﬂteﬂc751Where

OBl 2 oleButes presen
the(plmmtﬂfﬁés pﬁ?l?vﬁ]g r°1§fr§$ g ﬁf’a E)tfﬁdrto 2@ TE lcé)lv er’ n c?g% il Z%S .
therab tisldrig purificatigraefitm weteindy frsisionabmethads % pr fem@"@‘ °
cohtSh uﬁ@;!;rbtgn §8th Gtide@icrobRl @itracts Ck%l Escortghogspith, dirimg this step would
mgpéxg'épbéiqgen{ %mata%n%g f t 3 n t Sug d&x@o‘ﬁ? Qe%&a? w&nﬁoe @&»@&Lu& {aluable for

pro uct rom conponen ctm?&mes

induptriat-enald modmpedemlaﬁscwﬂfh{wteﬂwﬁ BB Sra L
interacts. Where the protein of interest is
positively charged, i &\ 'gk!of{h%deng& bind to any
negatively charged nol ecul es esent, thereby naking
pur i Tep mgmiioninvelying pRERHORIRAs AR {  adi t i onal net hods
v er yspetitfciliy it bife aspéut dlietinventier proviskaarasthod for pusifying A Agsisnd bptergjogous
PO, pﬂ&l %&Jb?ai an‘feﬁ%h %&l@@noﬁb ﬁa&hﬁ@ﬂmlﬁ%i Produted and@olghilized

00| urin Ihi fy

cogpiGR AL BT m-ﬁ«a@mtﬁ@ngg‘rgﬁe et B f 03 i

etiogynridivk laww {etBladsidinelaqres) foaptebipitateapstiegH nepusitisp under conditions wherein the

méj e b periaHeaiidsOUEbAS irld Gparating tublbeitel golypaptide forethsigath or
ronrat ography colum si ze and production times.

Fitty of the Invention The invention involvyin ng

p ur i Thirmothr asnect; the impsntiop prpYidsgia miggbidGells fef"i“’etﬁ'i‘qn§’°thl ORRog s nate

cAPRER ethackifif Iécméaﬁﬁdgﬂl'}'p@ﬁ&\hbtdﬁ&o& tonbé e f or puri fying

ad ﬁé& rﬁgl? ofh tgacg lﬁc%?e%? %prpcgpllté%x? &Eﬂt g&x{eﬁ@ﬁ@ r@u&r@pdrﬁlmuc removal

fer te i.n whic
offhptt dhiyticierluding hWi Pi@%ff%ﬁ%ﬁ‘iﬁﬂa%?‘ﬁ gt awﬁgs Y@%% fygpvered ina
prodihi to@dihe NGB R AlBdckrispund thé fodypéptidess revpruedtin the clasifiedshngtpieny The
of 6, 9-di am no- 2- ethoxyacrlglne | actate (ethacridine

| actate) to precipitate host”cell inpurities under
conditions wherein the majority of the pol ypeptide
remai ns sol ubl e, and separating the desired

pol ypeptide fromthe broth or 35 honbgenate. In

anot her aspect, the invention provides a mcrobia

ceIIs fernentatlon broth or hoanenate conpri sing

.. o
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5 inproved purity of the clarified extract when using
ethacridine |actate results in reduction in the vol une
of chromatographic nedia or resin required for the
col ums, thereby reducing the scal e needed for
subsequent purification. It also results in

el imnation of sone chronatographlc step(s) whi ch

1mpronp Cpg\étg %ﬁg g%ﬁ f |62 ot lw%nen%l?]g e%hacr{d%g fa&tat? Jeﬂll&@g ch&ﬂ:ath%: gbglme of
chr@@toapmaoaeeé@ orpsingroauiEndfir S oqhyspns, ghepspy reduoipgilivicy ?ﬂeﬁda fopyfubscquent
purIﬁbﬁofoIﬁ;Wo Rifks fleBhifiAionlof boine ahrodidR@fiptiid sp(E)e plicS BT ®E provessiog time
and cQs? g&%t £ 1 gmce% hQrL.%ileng%ﬁ?S . gﬂee%st&(c A e olLe?th@ laf¥Qicutral pH.

e pronoter) and
pxCD18 7T3 (dual - pronoter). Flgure 2 depicts the
i nserted nucl ei ¢ a®def Redgptionof dngg

Ant | g&g il'§ Zc-ggna%res%@ﬂ olPthe J&sﬁl}l@n gf)the%tldﬂiﬁ F(ab’),(-leucine zipper)

dua f OOt er construg HP é -7T% Fi gures 3A and
Ph@B“@éﬁ?%@”@h@“ﬁW@ﬁﬂi PH-da fugmers=Pdesi gnat ed i n

- conPBigmat depits s inferted B Bid seiiBceasigrsted s AEHIEATIRNA REQ ID
Ndl‘i‘@ftﬁefd%%oﬂn%&%&uc%bbﬁs 'Me'st hl n the construct

ﬁt‘fﬁifé‘ arn# %.ld%l%t#g alﬁm(( 151(1 sequ?ﬁ\ s)(dem%mt%lr\%&%%gnog s é% 'E,LD-TS-
7T31Hatvly) cotedddiby (biFiwg trargigjonal it mmh? speiyet PG T (EQ TDSYQ2 and
3), 3&@5&‘&&@3?{18# ARAD1 SBHLANE FS. T) and STHETAntiODIR hedy chaingBig. SBY)

of th tor 1gGL pl d
e RO B s e o e
( ph&igae A@lalschmmftt@lastﬂ‘mm th}?rég%‘ P&étb‘f‘scpﬁ"é”?%‘@ Lo RrapteTs)

anmwmrsnwwmasﬁmm (desi gnated as

Ant ' 5 s i NRYea mabiC: Ak secl%Qcélé?es%BatJd*a?Anu-TFﬂTsFL DNA; SEQID

égs pronoter constru 7T3FL. Figures 6A

N 6“@5”6@%?%?”?%%‘%ﬁ?ﬁ%“§% equences (designated in
ConiFigaat 6A0md 6B defintthe-aififio R s7ARBIts (feigrated i poreinatraanAnsyTT-

TTSE Sprdt eﬁ&&@? 84 19 BAbladeitl fris Wi the bohisht SURITIFLISEQ ID NOS:5

&ﬂ;;‘;?ig TR AP Ao e CRRD B SHET AR, B i oo
respéveively. (NFérinal SBY secretion sigrabequprspapre vader@pdni nal  STI |
S € C I'Huie@NepihsditRhemFRGHR MERST ethicidind Mideee.| | ned. Figure 7

depi t 2 %‘R&‘S Qv? rrrllo% %educséﬁ §15’s°13% A egLasQL ﬁ@&s%ng& gb@ankl?s%to@ﬁxﬁe

Fi guf OW a non-re sifforent o
summwp@rqsvmowﬁue%a&géw&nE’Peyvéﬁr”g“as?n Vf*‘ﬁ?“éf&fm‘% crentp
vaREHDR ddREt@T it Gctelink The b Gridivatédoith X wie thh clertfisdepdrafapief the

r;[g%‘age% ?dh hgtno%cng{qu' ﬂh fopid 15(5’0 Woeti- B {b9), Eﬁ%ﬂ&ngﬁlaﬁtf TH (Bigd. 8A,

ndi cat ed
G E TN, (P8 PR A AP PIRF O8Th e e pE e sptuion,
i.et, B final dog@f@tdni0f @6Yrethacristirie labtatrringyach stperimept. All saﬂ&i?ﬁ Wﬂfwﬂzﬂ
cogémte)i gefor@ﬁld‘m o to e @@ ﬁ[&ce, Rbglehsity drttle Gﬁ@i shouvtd Heicondplarable to the

res ec |veI !pe honogenat es
acr||

nd,
"’%F %) tie I“t?t/ éftfmifryf‘%‘l” Fog Tﬁe ooy’ ate ne | actate
sol URiguem9A-9C shew a naa-rédpged SD%W%@%IP bipe-gpinet) g applysis of
suﬁ‘e’i‘zﬁﬁﬁ:tE éfgll }ﬁ‘&lp ta'ﬁ@rl ﬁfh@ﬂ:hoﬁdﬁélﬁ‘dﬁtee TRSrdcipdtibn waé\b&rfoﬁlatfpitl;zferent
0] ,e I, c
ﬂﬁg}dme Y%tﬁt& oncefl% gonls,n ec?]}%a?eti et%ac? ﬁ%&ﬁ Tﬁ%ﬂa&?ﬁiﬁl&‘&d Qith En@( dr larified

SO BRkoBbt espectvah ol hemeapnaie o - COFSFROTTIBH AT Pty Yt l-fengts -
TIO@iga m,a@ and. bc; re3febtRulg). THOHOAheansODARIRED BanETE Fitgy pridull-length
an%o'%“F was 8S J] 9 d JH) Q ec%gél'}p %Qe %%cfvﬁthe samfples was 3.2 + 0.2 mS/cm. All

Slue”s nt.s

saaplfsewrepyﬁlé@? i?fﬁ?faxeafeé helkry Wméfh'aéhﬂ.g& S e gy SFe oS shouta e

copipfsbieid thadxtr@n()\HS 1q08récoverpsgiobintd) THe frfows inditate product band.
ethacridine |actate concentrations, as indicated at
each |l ane. The lanes indicated with an X are the
clarified 35 supernatant of €he respective E. col
honogenate, i.e., anti-CD 18F(ab')2, anti-TF F(ab') 2,
and full-length anti- TF (Figs. 9A 9B, and 9C,
respectively). The pH of the anti-CD18 F(ab') 2,
anti-TF F(ab')2, and full-length anti-TF was 8.5,
7. 5 and 6.0, respectlvely The conduct|V|ty |n the

o s o ~
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6 Figures 10A and 10B show a non-reduced SDS-PAGE
Coonmassi e- bl ue-stai ned gel analysis of two
supernatants after dilution with water or with
ethacridine |actate, respectively. The precipitation
was performed at different conductivity levels. E.
coil honbgenate containing anti-CD18 F(ab’ )2 was used

f 1 hi
or Ftbﬂés%wr? LA&‘?{B sha_\{r]%mn Qﬂ&gﬁﬁs{ ﬂdﬁ% rgiséléejl% ac ; | 1 ﬂalysm of two
sqv%mmats after,dilufign ith gyper of Vi ethacgiding lactate, FepngCRelY: dBtReRiE LY
rafomee midiftitentosndativiy 1686, iBncot hanbg@xtp enmiaining tnti{(FEV1 § F(al' JB)s used for
thﬂ@tq J‘ Hﬁe ]R}Hoé@ﬁa?e wa@ﬁhu“ﬁa ﬁﬁh thﬁ eﬁzeg\wate-lr @7 1galdA§ br atOrQ% ethacridine lactate

UCt i vit N Sa es | N
seipt i %ﬁe@rﬁ "r°§i°r°?5’ﬁ"§"”6‘f’“‘t§ °6£roro'=arwr1(= wert (g 198} & GepH was
adjisted P8 Gu T edipr theRpmtugivityoiall Wisalddedito the panmumtilﬁbaln doncemiraignsof 0-
4@&@&9&&0@%@@@@5 ﬁehrwhaltayepeédu&tdaacrl dine lactate

S an.pflcr eW: h e a ﬁr C‘Il’.l °¥§° ugrgé'og etlia?ﬁdme Qageg rqg rr@e{s}ngo Q)%mm clﬂonde
cquesRyREPEL "u‘lreéantpéers Bereinguhgied o Hers hoursat oo teeﬁeraﬂ!mb@m thrspyeentration of
sciible @msictigthd 16btdtetial dukefnitvd STHI eltee K&V §@8clizd thel P aRhcrkdy Sactate solution

m%%mg%ed ﬁe Ihh& 6'} So%.\é n. Blﬂegsg)ﬁ ia 1 ﬁle L) %‘%te%cgﬁeq%c% s@{r‘xoﬁlﬂ%H 6.0, the

he c Tl
b 15 0 it e o b o oyt clpaoripactat
sdbitiokae pH b,iafithd taokerithe drithddds @ttiea 2p4 ethadtidiné laddtasbBticn@t plit9. on
at  PHyfes 154 ?Zdjs@&; %n—Léde:@d d0%-pAlRg &ox@a!&%l&%%&ﬂeﬁﬁalysm of three

| actate. solution, at nd the_broken line wth
g pAap afep FESefiatsnvish rﬁba%dfnataﬂ@e |Ta&rfs@rpéw"§arrﬁtprf8°ﬁméft%rr Y
teEpeganress Thelgheslifddawdoih aa Xnawthe cladficd ederSRES- dPheFespective E. coli
h&ﬂ@éﬁﬁ@% EmBlcDes @) 8- T@@‘(alﬁ)f}%d/ﬁﬂ%n anti/TF @8ps. ﬂzﬁ, 12B, and 12C,

refpe velqa&‘ge%ﬁ%o %I];aeCI g]rfxtef i on %ésngl or rTl,gc It‘e%%xgceq atton f)f 0. dS% and
the pirpesradipnddnt. 5 Tﬁenq GfHerqutj- %t%&@@@ TR (Biah' ) a&%@ﬂw anti-TF,
reffedtivélf. | Bl tefapdpebir il &ild fordicubaliéh afetd@6d in e fignres.CTHe hrrows indicate
p nate, i.e., antl-CD18(F(ab)2) anti-TF

2 and full-length anti-TF gs. 12A, 12B,
and &*Etff 3'shovis b @iaRbiof BrbiAY as ¢ fctip phsige thee fifferentfoperatens-
Superhgdng flom agti-CD 18 hbmagtda@ otaled witle0.6% ethapridine daotate @m symbblizaby edlid

.l_)

cx%ﬁ?f@%g ed Jﬁ@lcsc{fi 95_“1’ k’ﬁlttﬁﬂecf st;ﬁe 15 shoan a§ soh@ Ekﬂmgk (Q’Cf £H open
SqpRps (2] t&Pé‘ﬁW © mr“é?’b%éf“t%% “ﬂ°ﬁ%‘atf St bt b fiyged with

waterdbefrie prmcdnttion is shatmtsiseid trianales (47Q)i sedaperiidngles (BECK ilpaliiceses, the anti-
COIBhombdeRiihad ek diabs-folRbadrGH JAaNg. Figure 13 shows a
graph of turbidity as a function of tine for three

di fferent super nat ant S.. Suer nat ant S f_rom anti-CD18
honogenat e t r eategedidetck he S Tereh ehosmeniSact at e are
Definitony | zed by solid ci rcI es (4C) or open circles (21

Q, %QX ?ei Bglgbﬂréﬁ&%gonsow& ﬁorﬁ %eﬁlgorgéﬁs @%roﬁloﬁaktg or extract,

squar es open squar e super nat ant

Pfrfefe'awrléranqe » Spfpingd @P‘a Flraror’réansa*ﬁrlrclueez ypast ﬁrawg%rrﬂ?’éwtrmqh as
bdataudh, haer caliuted brddonmniig nutvicntscio nipadr wha culoningeestel @ hfilizel, fosexample,
a &m\ﬁgsk%xsfeﬁﬂlxt&d Pltefefa"ﬁ? Qle %1%&4)%0%9& i® Q&degﬁ br@ﬁ)ﬂz{rﬁ)%s (I&Qre

ant i -

rai])er[al{H Bla %ﬁ?ﬂ‘f‘)bﬁ? amgeﬁﬁe i ﬁ(gnnlﬁt% on?og?late g rem In some cases if the
sofdderchas ystyi high cerfluctivity itfap becprafanmdd S hdyepstithmells gnd r@@spend them, but

otﬁmlhmit ts braraﬁedmee fx mnegeﬁat@da it wrﬁrrsorlpmnathe feReABN tT8é doPonents of the
btot[x 4 o1 hom?genate n:;Tngee ceﬁg?%ns £ost cglf S%Ot% Dger,ohEr%, efd a‘?h S, e a({dmon of the lactate

alne
hqrﬁlq;lpagqu gq!ﬂqtng mclplpmp(hg»pt ﬁ@l pyq[fag,tetc glulngglpctter a\q@cauon power than not
usiig @lé Beyot es such as bacteria, that are cultured and
consunming nutrients, no matter what culturing vesse
is utilized, for exanple, a’shake flask or fermentor.
Preferably, the broth or honpgenate is fromyeast or
prokaryotes. Mire 35 preferably, the broth or
honogenate is frombacteria. Honbgenate is preferred
herein. In some cases if the solution has very high
conduct|V|ty |t - may be preferred to harvest the ceIIs
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7 The expression "under conditions wherein the

maj ority of the pol ypeptide renmains soluble" refers to
addition of ethacridine lactate to the broth or
honbgenate in anmounts and at a tenperature and
conductivity level that prevent the majority of the

t ar get polypept|de fromprecipitating fromthe broth

O SR i s RS B P S R £ B8 S oo

addifiowefiefictiding lantpte torthe ot orhpradeaiets if a}“\‘ﬁ‘j"raéd ¥ higpPeEAnd Radrtiviy
levs} thd Levmgm@asrﬁ; i) talrg;t pOBeptide Brom praditating Fadghe Brut or lompgenate.
R
presrebly mera By bpes R0 SHPABROY FPIRan A 5% e rly more
thaRib6t 809 Bley silficRe irdT@iblyai@itian HBUGE5% wld $1 store preffably aibde fhan about

ssoﬂ‘%l}eﬁ s&ln%)rlleb%%tiy 3@3%1%@0%%@&%%%%&@&&' abokt 958, This

appropri ate ass suc
de@aea#ﬁlrﬂémy RPpEEDY aafPPPH‘FWSS"Yc ’6@‘1’”3%?&? ‘I‘PEU%W
hrbthalraptey 6L ISASCRIAL) amiat chattinatidn oSEIS-I2KIERnd high-performance affinity
hsb%ﬂcgmﬁlﬁr 1{. @fe%h@cfet)f &a} 3€pe]a@s o BUcR BBtb:O SR RpY of(hblP Al ised and
iC

assay depends on such factors as the

PolyRepFide by ?“gﬁf? °°‘%:e|| used and pol ypeptide being
pr od@becbabteria e plrpesestherpin clude gybagigsia proseshachsteris erfeﬁ"cdl of these are

°“‘ﬁagﬁ’q£°ﬁﬁin§glﬁﬂgos%6ﬁa ghﬁ-aég@dvb Bactel, oy picitkedire drivemegatiag tecteria.
ong bt?réelgi %g gf‘b ctcna 18 r%’n gzctgrr cege. p&%ﬁlés%?ba&&ﬁ bgs&% ReYBlobdtBriaceae

am negative
mcm@Esghereqh@r %@obvgrﬁéwwﬁ%fl@% é"‘F"é’ Seimensfic 6%% mdg@g%fs Other
typevod BiRhbRbadria AR oG biebadie) RoEuddnvGast Riizbi, Eitredseilit, e iPargesees. E.
colgg? ngein&J,d'ﬂ Ein. E%ﬁh)?er.é oy Ih@sts ugﬂ&e% ofaed W(ATE(E ¥y ﬁB)@E coli 294 (ATCC

si el errati

S1840. ol B soisol X0 ICE 3 STt e Afea i pg e
and\Wot10 Bactatd. Mesetrells ofampef the @bpvemiyitioned kActeniages alpq Ye gmploygdy 1tis,
of Bﬁufs@ Qéégs‘éa&i;sto seffect theQQ;LﬂEnh@ba%tﬁftﬁné &b chRfderhtion reflithHilaporene keplicon

in BTCPS 02 éﬁ cteﬂlﬂ-:gor e34up, 4%)c¢91 %rrV\ﬁ f)njsolggn Tcg cgz baﬁ%?glﬂtaxﬁused as the
hoft AT@@eBknos8 Plrsmidhinesh es PBRIZAFBRA2SRACYCH T PR LY 47 ngedip figply the

reﬁhle’iLn Sde iFhdribb1Gw regadiss eXBBIEEbS bufitatily Waftaiarted cellblit ant cel | s
%Xseg Ler:iu%, g:e Qx%?ev gms Jﬁt" I"r%ﬁ ﬁ% " b&%ﬁ‘ E\ﬂd‘r"“ce:ﬁ@u‘dtu@Jl §9usghe

enplo € tour se, necessa%% to seIth t he
mtarpha?seibiy apd ¢l sw‘ééfsegﬁ?“allsﬂn&wer?g"gt’“ﬁ t BB G oy apsfogppnts” an
"trbrSfonied 6lli" lirichugte tBe pritnhrg subRloéligiodicultires derfved theedfiom wishoutyegard for the

“%9‘19 1t Qiso B d Bhat aﬁprogéa% fnay nob¥e ﬁ)ﬁ&lée@ ideftical in DNA content,
none

a speci es can_pe sui the
oo R PIRDGTT PP My oprs GR35 o g5 oRBBbal i
as AT LY 8, the@rigipikiddbsformpdecel gre includgd. SWkers d}stugc s1gqa@§§ gredgtgnded, it
mﬁg@clg‘mtﬁmcogg& ow regard| ng exan‘pl es of suitable

b 2: | [}esruéegkl §J;tK\l ide’ ref.ers ener nng Hlﬂ gl{b#gﬁs E‘Tﬁp&féﬁ kéﬁﬂ;@ having

ral
msthap ab@Eter antinragiin ﬁ@%gyufém'mﬂﬁes Sipre IS (e tho host
cell beitdg ldﬁiae@ EONA ra}mmaI Bidﬁm plolRed Wy EOS." Whiknishetroiogotspblygeniile may be

?me ".%Lry TRlhmBR B hosRdfdrabl
pmkmaawof Ures e }emgl lélse g’?r‘%’% V\A&%out l{gg%ard fogfp?ét l-aley
humpenyiPesferably, it ip aﬁmwsnﬂywdu% O FeeQbipaR 29! that all

Pr OgRBjolypeidéie produeed piidaalitgiekd/in thel @micnigtivi bioth oDiMogsaate, weaning that

it Q ngdetm ugﬁ)kdtlpog h&o@engtg ald %ﬂﬁéﬁlhteﬁy by a T o8 resdﬂﬁ% ﬁr&ﬁ production,

ave sane, on o §1 qgi ca h
oraselt wrs@yble fzpgtion of %%ahafeéw i ﬁea{eﬁg gy ﬁq Wi g sppubtiizing bgent sch o
chhdtapesé. o une eir gualidinepar detdrgeat| (wchodl sodhﬂhéptbcyﬂwgm (§P8)), with or without a
re&l: *ﬁé &%ESL&Q§d1fﬂfoﬁreitﬁ Bﬁ)@g-ﬁgvcap't&ﬂlangl s folbe RRbiGLe@ S0l M
the context. As used herein, "polypeptide" refers
generally to peptides and prbtelns fromany cel
source having nore than about ten am no acids.
"Het er ol ogous" pol ypeptides are those pol ypepti des
foreign to the host «cell being utilized, such as a
human protein produced by E. coli. Wile the
heterologous polypeptlde nay be pr okaryotic or
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40 reduci ng agent (such as dithiothreitol or

bet a- mer capt oet hanol ) so as to be sol ubilized.

"Sol uble,"” 8 "solubilized," "solubilization,"

"di ssolved,"” or "dissolution” in the sense used herein
nmeans that the polypeptide is in the supernatant
rather than in the solids fraction after

«oQURUAlEd A mﬁm&,ﬂ ‘Bﬁ&ﬁk@' & a&gsémoﬁ’rm th@'&&t-, 6 Rf il tlad dhd ¥

t erm ned, appropri ate
i 54 Bt s o S T P, Posisonr
degrod of priybilitybesbeideterininegd fonexhmplel bte appropriate sgsayeasquoted gbexai N, a
gr 0Vetxhmgie Bf%ﬁaahan%olbﬂéﬁtid%cﬁge AIRES sHIHANE D, {2RE TBGth hormone,

e P
s st 0 B Bt P oor P P o g preoid
hOFPéﬂﬂ?rﬁ%ﬂ@ld SPIP‘B@E!: lwrrednej dipopfoteinsit] faptitgyppin; insulip A<hdin; insulia Bilzion ;
prblﬁkﬁlllﬂ, thfmeopGH&i; Bllicle maﬁh&lﬁbx’mﬁm, &fdﬁdﬁfﬁpﬂ@ﬁhﬁé homonk; Qlubdssi; &otting
ﬁa sliIHJ a@I"aL A O? rfsmgnﬁ(’ (s:u%l Cgoxt' Qn lg)t el ryfc 0r; 3%1 (F(%En?actofs such as

ucagon, tlng ors suc
Pff“&& £ prial sgturiqti Getore uvzeﬁ&#a@iam *’ePF?éF“WPP amaso@ mcbm deokinage.qr pman urine
orgissbe-typelpléniibagen abtivatbiqt-FA) ani0Mriads thelf Qick hsrREﬁEVESH”(‘ &ld TNKASE™,

boﬁlgésﬂr thrg}hﬁn% h&@o‘ﬁ&g{fc ’grolxrw}%tols HHO%E @sﬁtfacto@a o&ﬁﬁ)dies to ExbB2

actjvator, such ur o uman
doppia(@) suchs 204 (F bIuRRss a@ﬁd‘*a’eﬁTG‘aFBﬂZ@{’L 311 b&’ﬁﬂ“ 9 §F1Pndﬁfh§
extrivellubodomsin of EreB? (63f BENWASE nvreaeyiluck MKkSEgian from Pabmtremhmz to about
mgldﬁé Sealdf ]ﬁbBZhﬁmp/? GkdpBatits® Whebund d@fatn@such b iRkn

ctor beta antlb dies to ErbBZ d
R B P S O R R P
asmﬁﬁtmemidﬁ € icrabiakprateing puginasibefa-fattemasco R Ngser dubiblng dotiyin; d@m wdothehal
grévith a8 BPEARS, 1@ eptors¥odhofidtes Of grdWal fRctdrd) &te@kb?ﬁ'otblﬂ AlPB; hef@itQd

faJtJrso F'Leﬁgg cE’agt%li(sgél!x %ram Eenve%%eoulflgu'oprhm act t’)b% %eu?o%PP%ngB-% -5,0r-6

nase,; SucC
<Ni1“ arﬁ%“ R N efﬁ grve growilyfetp seqhw%m@f frpdigsoplying dpardiac hypertrophy
fagaizsdhan@aljotrophinad X CTH 1 )Aplatelitdérived gradtioidtor (HDGFY dibiablast growth factor such

asarcsmi @@r%ldemM%wa%a,ﬁ&bwQanaamﬁlm%%%ﬁaﬁﬁuﬂmmm

such as ta-l acta

oblaI%%?%%elnT
: Fd; TR &t T dotr HEF aPS%P‘&ﬁEW‘%Y&*{ bed I
(IQME@FF 1D;destipgD 4RI (broin IGFD, imsviadikogrowgh Butedbinfliag proseiss; CD proteins
sucth% €94} 'dD-4 b3t S @’DA@ Qfythk3poibtEdBdRéHe faltét€ itfuiotorns; a bone
eur ot hi ct uch as. brai n- erj ved neurotrop i C
o%ene r%m% sBﬂa aﬁmg eronaalp 5betaban - a( mglllumm,
bbtrlm ﬂi&%yr boie serum alpumin @ﬁb»wcﬂpnf stiemlating fagots (GBEs),
gNﬁ:cspcaMdJSB,taﬁwhsn&te(demnﬁim eBypard nophwt 28R Hasibedy) Apo2

SR e 0L, T ool okl s v
an%ﬁgn%z %rﬁ&memmm@bqf &é%en\gwwaemm bameiyg)receptors;

addresginpstegularingotgspantitodibsn @il 6 griedtéHf hnySof th ab ge- ik tedFpodyipEplides.
a nd P&%‘ fygepndeg]ﬂ\el-eﬂlqﬁcﬁw@ %%n sel:lnm aﬁﬁ aﬁw}@f hss§e faclz)?:antl-ussue

fac{or @1 ﬁIDZ atl.-}-IHSZ,{LFrfguhﬂ é%u(-liE ql a, Pntlc('g?lé,l Y.‘PGIF@d rFOfptors and
antibndjes|tierytolsick es rywFaivV anfl A¥ASFIN grdwtmgpnpanea:@utmwpaxﬁuuch as hGH,
grdaxmiomoﬂéreceﬁt&@ o hbrRom reléabidpr &IRG?{RP ey 1Be 1.963 {780), TRALL

RSP o GRS IO L R0 S BCIRE D

Tl@u@wtoasssqcﬂteéfaﬁ@# GRARY pﬂdephlbucbethqeof Hevtbr VB Faver VIHErdommin,
int@feolg¥udh as intSifEdh-pdGimd) Hrbmﬁmﬁx@rgib%&i M@Fsﬂ Jam} TGF-bJ&Q%hﬁ’GF such

ggéﬁ‘béli Q&%,thgbasp‘ [50 Co' o%&l saue(ga %)gen va{oxl's dthelhr yariants

such pq teP, R%T%LgSﬁ“t and FNKagey anti-Bas aitioedies AEReZ Zgaaﬁ#\méuwd%g Apo-
2 rdcbplyd,¥ghh-3 Sigpexiofstats 038-8,/NiRH IQ1h rebeic® bild abRBLRELAEiSS,(DR4, DRS),
surface nenbrane proteins; decay accel erating factor;
viral antigen such as, for%exanple, a portion of the
Al DS envel ope; transport proteins; hom ng receptors;
30 addressins; regulatory proteins; antibodies; and
fragnents of any of the above-I|isted pol ypepti des.
Preferred pol ypeptides herein include human serum
aI bum n (HSA) 2C4, tlssue factor antl -tlssue

e P, 1 I~ N . . g
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.such as t-PA, RETEPLASE, and TNKase, anti-Fas
anti bodi es, Apo-2 ligand; Apo-2 ligand inhibitor; Apo
40 2 receptor, Apo-3, apoptotic factors, Ced-4, DcR3,
deat h receptor and agoni st anti bodies (DR4, DR5), 9
| ynphot oxin (LT), prolactin, prolactin receptor, SOB
proteins, WSP (wnt-induced secreted proteins),

neurot i n-3 (NI ner rovvt .
lyma %gola%%fcg?m{ ¥8B n ms Iaﬁjgr B euééh'g )eteﬁﬂgtems),
nougetstiagdNT-3), Bp grwih oG 0f e Ngfowpp, fhepatitis prtieqn} 'ewga simplex
m@&&iapta,snshlﬁiﬂ(&gram fabt635 @R sREuch ds IH-1 anDIGFC angther 1odding proteiasrald

rocta)?oaﬁgcﬁ% %E’?‘g F? »é;_jng}.:ﬂ%gu él:'?f? ﬁ%ctok;%’ﬂs sﬁchaﬁ*@ ﬁbi‘o@ ;otem

r ot el n
IR A s CDAD oo, el R eFoT D,
thrénibapdickid @PO), infAfIELQOH LI m,vmmﬂamrrm IL{&EF), and antibodies thereto, and

terl ki h | L-2,
profeloQBRPRRE it BERy. | NECT| BUE S ;“Zm |a§od _—
{ he Eatgles ombodm 5 ok FER i 1%, 72 TF2 890 278,34 el s humaniz
varlaltSGAof, @ﬁ&mﬂu&ﬁbﬁs -lalniMADGIDS-2 SuMATHD5-Bi bR AMBIRZ, luNAb4R$e,
h 5-6 GRMABAD3- 73R R A 4D Beas \ié%édbeﬁ;%ﬂw%msq:dm\s 371337 sl

SUEEEC N ST T R

7Ch NI DS udraizd shsisty théwoblars descHbed RV 98T, S, Pat ent
562&%Zofaﬁas&4@mmuaﬁdnmmﬁam “CBR" whitis ndy6cljed

E‘g’éﬁ?@}é} ot {5 é%%w%&ngﬁlﬁ:g Z%] el 986l RSLhibddy

varl a nts
designatpdsHPBE (US RetertdYoj A6 137 migys f2CRy By roptignpliy pfeled Wiy 1 to genorate
the@HLiBIMOA RSy (BEHXAI!WWS lPktaxt K3 Bo5701)] mpeine mmctkwdl@nu%@ZW (Press

ot Ybﬂﬂ% %%QA@@;@%&% & tzwmad (S Pl ARG lsag msonocloml

ttr| u el e
antbadipsia7 A3 B R B 0’&‘&1 b %%% m%ﬁtsg"?
W&ksﬂéiﬁva’laaﬁs)e et dLilh Mo@gwgmwcm@m@ﬁan k40, O’sf%épetuefw ?IPPS

| to generate the "131I- anti body (BEXXARTM (US

(1989)
Pat ent Na. 2 ri ne nocl I
D i ke Diaidy koo B “‘5@%‘2““' e 2, -
IgE, eiti- G4, entis08, aatinVEGFssh of tefaio¥2. &, GURP, HVg7RAgp0 odistp
TNIRROENFGBRptor amtf HblhtbHQakitdGies| idbibitolSSBFRAF, TNE-rddSRor-1583, Ghotop W1II, Factor

VI&'%(EZ a\x./r\ﬁgjrrggl g f b%h?ndne etlﬂ)@{a, Mml'nﬁﬁ'&%%ﬁﬁn,anﬁ inhibin, t-

yplng al en h. Leukocyte
PAT§NKasgy axtitFas @Rh?ﬂﬁf’c{&@eﬂ ligandgjApo-2 Jigangd &‘b“’“‘@ﬁf’a P SO B &R death
redopt6rad agbhist shBibdiks (DRAIDIRS), jymstowrin (), polaytipegpelictiescentpie WIRE ant-
N@fn kat M8 u‘ffé‘ QLtPﬁw Al Ilr%asc, 1RiPantidd8 heHHd kilnplex

£ - CDL1 VEGE. stich
it U7 MR b 17 ?Dﬁziwramﬁhélr 5 Co30 fnAges

sultiticin, FF, an@TREPt O and rel at ed anti bodi es, inhibitors of
TRAFyti1 LNE pre R QRbioEeptdeare 208 GhiPdissuy lictor, antiTH20)fanti-IER-2, aifi-IgE, anti-

domain, .inte
T ot AT S BB . 9 B E e
rocEptasdrelated-pnfibofiess TNF efepiofe @ Facton YL, Eactor ViRelomaip, integferon-ganima,
TdE- &arbtduvwiammtaar Cactivii) sz:tﬂﬁlﬁﬁ EPA, ONKasdpo-3 ligahit; RBo-2 et ifthibitor;
r ce or, a ni.s itors o
R e B R
NQ@NGW3 aﬂwﬁaf‘ agiiE9. AT @f 2 #pti{TOFg, DYya "’l‘ff_’“??‘“f"““tls
an’uéen,Zx?xpes EXNpISCantidelRiptin, IEHIEdnd IGFBP B6) insigie FGFH &/ Tok protsin, HJk kgands,

an%%?%(gﬁ&}?all ERGg N, 1G--1 and IGFBP 1-6, insulin, FG-17,
protein, TIE |igands, nmunoadhes| nﬁl sbodi
o U b profd POLE ROt FeogBPspi O VPRI B B PP L gptbodic,
wifiehl ineeqrhdnokimal astibodSdyd hamdnized nfiodies. s@bmodwamx be @ifticiepath
anﬁlmiifcs J_In{gbgiyﬁ ﬁts Ingte pré‘&&b'ly théstihtiboRies ¢ Hulad dPhbinanized antibodies.
ant| - VEG- such as rhuFab V2, hGH LW1, TRAIL,
anti bodies to TNF and TNF rléceptor and rel ated
anti bodi es, TNF-receptor-1gG Factor VIII, Factor VIII
B domain, interferon-gamma, TG--beta, activin,
i nhibin, anti-activin, anti-inhibin, t-PA TNKase,
Apo-2 ligand; Apo-2 ligand inhibitor; Apo-2 receptor,
Apo- 3, DcR3, death receptor and agoni st antibodies

=~
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Particularly preferred pol ypepti des are reconbi nant
pol ypepti des, nore preferably anti bodies, which

i ncl ude nonocl onal anti bodi es and humani zed

anti bodi es. Such anti bodies may be full-length 40
anti bodi es or antibody fragnents. Mre preferably,
these antibodies are human or huneni zed anti bodi es.

mIﬂ&S gg %Lruﬁﬂy ﬁefgn'ed P&l%@[ﬁtﬁé fl& gﬂﬁl t@{]_JL E t%r Fgl; ?Hd ﬁ‘rﬁ-length anti-

o °1 pi F{E%I (o 65 4 O IR At oy Y ol et and
rhiffaly V2, CDILILEIM DRGjaadIRGL.Fab' 2 and full-1ength, anti-VEG-
f ul |S't1h mod E)Qfei@ﬁ? the BME?% aygnh 1511: Ynu]CDIE)% Vﬁﬁ‘sanuaf@scjw factor, 2C4,

bl t he _antj bod
o e b ] O Bl liop! IS b g it o
deﬁ@rbn of 5lypantide-pieferabl® conyprisei a-h@tt)@l@m, 8o ref@ING, kappe light chain. Such
prefitell fr@ldtﬁma{a& ied? Bcliviple, ALY, BRY¥(at rz,wM&u&ﬁ@@w mﬁdon, and

| mcw &)rel}cm%l g(alb Sj,g %{1 g tt gloe eer(I an?b%ld%sp a.léepfaétl} glg SQ’EaEI)ZE 8 p %‘SX? fac [F(ab 2,

W’hﬂm W‘v‘wp?né\’oé}’ﬂa@cﬁmﬂ VEGFastkody. i ncl ude for exarrpl e,
a Fae tefmatantibody( ]ﬂbm)ls?dsedﬁii th&€raddes) séust £ jetifcally dofRaYintdct Bgnoclonal

anIilHﬁ%, O{b’ly @ﬂg nt mm{lsggc%{c %Q:lb%’dw%%% Igs(p g lo 5&[@)%0% E'om at least

es are an
twama?t aptjbedisg,end *’aE‘PEPIf fragmepts, spJqng esithey phibis fg fesired fiologieq! activity

f actThe teaﬂ'htohxaldgal angifody"antstd Refefoirefadth bdxatibpdy obindd feont agbilation of
subsﬁﬁﬂahmg% nJ&@J aﬁﬁb@dxéssl Uf lel‘llﬁuai Jﬂ@oo@EsQ:axqﬁﬁx% t‘ﬁ%ﬁatﬂpge identical

eCl covers | nt act. nonocl ona
°x?fg'i fgfé’f’sé‘% %ﬂ‘ﬁ’ PISEEPaautatins ey ‘%“53&?‘?5% n ZHRoF 15‘1?8?‘% é"?‘f’%d"@al
antifiodipsairsi bighly sreeifid, brindidizeied figginste sindleraptigemid sitb. cFagthermdre i contrast to
polyEleﬁ%tlb%ﬂ\} ﬂréaasho&shat RAdHe aiﬁ&ﬂelb @fi¥odfel AROEI Yonst mrdnmaema&ms
(e;};t:gﬁe) d‘i’?g C omh ?ﬁgo%e ) Idlrrcec d gglsaionsé 9 %ré%?cgetﬁ a‘r: tél%tv I O ;;g nIn agdrmon to
thegﬁrqcﬁe}wbmmﬂlqw et adyeng#ong in Bpf they maychg bisthesieef al | y
un&ﬁﬁiﬁ@ﬂaﬂ@ oifier aitibodize.dhe€fmodifier "@nonoclof® ihdivaesthetthi@dcter of the antibody as

beﬁE&JtJi’: ?&E‘as %ggcllagfﬁ gaeL ﬁ%ﬁﬂaﬂhnaotfbn%&dgg fnd mdn%% becc%Lsuhe%%s

OCCUrrin tations t
reqhie EiptopioR et entopRy by Y PUHSHSL AL 05 8ERD A mospHoRLHodes o
be gsed inlapogidinye withalgipfesent, invemion gaycie medstbe the iyeidons methodsirst drls@ibed by
KoRklried rNa'&reSiS%QIOS ﬁWS blerﬁmé fRade bﬂe&ﬂ%ﬁnﬁgﬁA L:L&hods (see, e.g., US.

PRV, 3 Rl Rl 05 e g sy i
uslaeﬂl%tpmmme@nbﬂ@ewhcbqge ¢yl Natre| BS2n6Rro@B OARL) and Markh erdis JiMol.
B16iJ macﬂxe.sbmgm)n&tex@lp&l ngl e determ nant on the antigen.

| L ecl . gy IT cl.0
an t Ia(% 8ona1 antlbo%e %er dag l.‘é:c ymc ui clfxm? c 08158 u[))wﬁchaportlon of

ous
thecheaty H@@r ltgé@hws @Pnseﬂh wisther hmoémo% P cetrelsmduaﬁwm incagtiboditse
detiv@dlfrdnh £particul®d §RcLs@iRlonging16lh ptticals aktibaly s bastabcREs, Wifile thl @mainder
of ﬁg Eﬂalﬁ@ﬂ%délﬁcal xbiﬁx' Fﬁ)mgﬁéﬁﬁ ?%Q-regp{)xgﬂé geg&eﬂ&?&gﬁh%&ﬁés Idéﬁved frogl
on o

enequs
w?f‘th? g icpelopging ﬁ’é‘a‘ﬁ‘i‘ef HbpIRPRSHRTSbFIa ap Velkap Erements o aﬂlymskpdws
so long/as ey éxhibitithadesinat biblogical detivity XS MaéneNo. #.815,56T) mpiN @isan ez al,, Proc.

Na@HhD QG UBA, §1%85 @&5516%1 )I &ﬁ&ﬁ%ﬂ@%@@f&é&sﬁe&lﬁ@ncfﬁ?f??ﬂiﬂzed’

ent 1 on bri
an%’g‘yl%:*fmga%vgﬂb?r&mwﬂ%? ol i Aok 2195 erory
OlgWorlda\onkny, 4Amadie) abd/humecendtantragion sEhhcavet hods (see, e.g.
UusS "A%od?ﬁ'ﬁg%{éﬁts" %annge &3)%@1015&@ mtacI %bod%&@gbﬂ Gﬁﬁpnsmg the anhgen—

Ca?
ool SRR TP Sl RS L RIROR T
ﬁa@%enfaeldlabodmﬂleﬂa@nﬁbséz& siggfeAbapatitodgoleculesnd ipplispacifistantibpdies
fordhed fdal antibod3i fakment(3.22: 581- 597 (1991) for exanple. The
nonocl onal anti bodi es herein specifically include
"chineric" antibodies in whikth a portion of the heavy
and/or light chain is identical with or honol ogous to
correspondi ng sequences in antibodies 30 derived from
a particul ar species or belonging to a particul ar
anti body class or subclass, while the remai nder of
the chain(s) is |dent| cal W|th or horml ogous to
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"Anti body fragments" conprise a portion of an intact
anti body, preferably conprising the antigen- binding
or variable region thereof. Exanples of antibody
fragments include Fab, Fab', F(ab')2, and Fv
fragnments; diabodies; |inear antibodies; single-chain
anti body nol ecul es; and nultispecific antibodies 40

for I”EQ aIchS) %”5 lstbci%géﬂat cMS%ESEQJ aﬂ&%ﬁ-b&&:tﬁ&am% EF‘QHS well as a light

ant r-ses

ckrglrcpramtéoma@g@@ ﬁnddlsavm@mp C%vgmnadqmaghpal A7 Cid o isteappat domains
napiembtive §eGilefice athetarth Gnains @1 dHuaratve s@idncetton¥tibt demainidt amifd-idid

s@ﬁk%e %t’kgf 9%%%19 e :ﬂﬁf‘%ﬁbﬁy hal'EhY of3ford\Bbdrdf RmGRGUENC e

const ant . donai ns man native- secuencgl con%t
domaf*Hyayo et gt g e todpeRitiesieal petp ittt RRlp g o ion
n#fvedequeadd Fyregitdpe Fd regiauottith amine doiidsquinacsvadation) of an pasibaly. Examples of

a&i,&s @&éaaar MB&Ee OB c@b&&}%l are! aanenfdl‘qﬁeeg&kt?t rtlt»%m; tpb Ra@étor binding,
ot fee-arohrad HoR Bt Ay bR et et
Tecepiprsdag. wctlhemwrrmlﬁfmd sequence variation) of an

anti b@dﬁﬂmg E%ﬁmm@ ﬁequeacrétof Mﬂstaﬁlf doRi&h 6Ffthef ea Gt hAdSintact

anh]g?c% canbe asg e&tﬁe ngdt “c @ %g'e are wepc%sses o?t dmoglc? g{%\n tIg ,

GRiIeity, receptor bindlng, — antl
Ig?e I&G, m&hathwlg@meb@m depigngted ¢AE§C€})Y, arpihlagaemgtw@m ’Eﬂe me% classes

afe @EHHLrAtvidOdin® kubBifsds mﬂé taaassf 1el5tRQF Rin6Y ditfefeBeedin Of s8ibdce and
receptor; BCR), etc. Dependi ng on the am no acid

fupetiqmyefrao drumns m@ssd@ﬁ@ﬂoms sva@meﬁ A8 1sCRdBG3, iS4\ 1A b Aad IgA2. The

sibdiRGctured Mditedin@sicad BonfiguraAiSiofdifidlent dlbsdi df ir@iuabHlobulins are well
k]ingKasses There are five classes of imunogl obulins:

| gE, G and | gM. haV|“ heav¥° chai ns )
s b gt ool et S SR g1y o SFRpggpegon in
whiclmapecificayiatodid tellshiat exphesy Foregiptbms (FORs (elgCiatue KidlerNK) dails,
an@'%Jhﬁsf %& gféﬁ&&pﬁ&g’es\f ﬁL&émEg A ﬁrgibogéy%é ggxg& \S.ellI aﬂd s%éeq%@ﬂ&' EddéeRysis of the
o ASgiman st elens Apelsalk <Plcepors ST ol gppnocs
exprees FLBI, EdRHand BcRBY FeRodxpression urhgmatdppietiscells inespmthaniged|is Table 3 on page

4@4%&5\%{ Al m&smﬁ Rdw} f&@ﬁgnb 46188 %1@§1) Ofo a'bmm@c bl JER'S
1 DO

di
mg{etfule 1 est,tanmvgrﬁ Iﬁi‘ su ee*ser d?o a ce lP_atﬁljlé 0. 5%6(2%2 or
5§éla3éf Wﬂw paviormgh Wil rdfertas eslls for %wbcﬂyqaw&wecpemm@lwmmwclw

cENX (PBRIES anki Glatin@ G NKS celecﬁsx)m(vay,gr adiénallyQADCEC dcti@ty of grolecule
oP&LJssEMgb@?s%s!e&’ PRk, % ?Irnqﬁ @ﬁ;lt dfsﬁ?sgtﬁﬂ Effes 9&#‘@&1141_
ant | equent y cause |ysSrs
%Mh&é@—té’r 1(19g8é The pri rrary celI's for nediating
ADCC;Huxn ef&l:tbrsdls ea(qdbuke:srteé:th&bﬂptessané of momsiieRs edipenimm effegoe s

oy —
-2

I

ﬁﬁgﬂﬁse §§fe§aﬁ ?Iltlg cglfé B!pl'es@ﬁdasﬁ@ﬁﬂl alld ggr'&'IB ;@_F@reﬁ"é:%g Rkt Examples of
b s PR A CR T PR Do ) CEMGE e e

(M‘aielm@n(cmqy)otoxwa cells FRbwuABOS Wik PBMC apd NK cells being|peeterrbde The

e?cctoi o@ﬁs@ﬂa? 8d 1501%'% frgﬂ a Mdtibd s@m&%@oﬂ§§ ®¥m bﬁ&ﬂQ}hPmCstah @kcribed herein.
eschi in

be p er or r%)adles Lge y ltéefefl\é?egf%é c glé(foprofz ng of a SOIlJ,ItCl E(?JOO §z§tons co%posed
of e e i (.}sieinccid typ intoatbsmor (Ebheizey Eb lightgbpia s oy beavy
clafGy Helcovarat disiitide 86nd (WY the@inb& of dulhiad 1mmgbswaiey amdag the heavy chains

ﬁﬁjtge;'cu 181%%1 n&xuugﬁ%gesa %&c&: eaWan&’ I\%ﬁ &?m ng B U%}]lﬁrly sg;ccd mtracham

I nt er est esse I vi

dﬁ%@éPﬂ@ﬁcﬁa éwMingePe@gwanl@wﬁ%@n)éfll°gfd by pgggber of constant
ddaink. . EachAiphitthai3as a vatifbR, dofdii at Gfe 2nd(Vf) afdla@EBthnt dSnkditipaits other end.
B e e R b D S
the cells express at least FcRIII and perform ADCC

ef fector function. Exanples Bf 30 human | eukocytes

that nedi ate ADCC i nclude peripheral bl ood nononucl ear
cells (PBMO), natural killer (NK) cells, nonocytes,
cytotoxic T cells, and neutrophils, vclith PBMCs and

NK cells being preferred. The effector cells may be

| sol ated from a nat | ve source thereof e.g. from bl ood
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of different inmunoglobulin isotypes. Each heavy and
Iight chain also has regularly spaced intrachain

di sul fide bridges. Each heavy chain has at one end a
vari abl e domain (VH) followed by a nunber of constant
domai ns. Each |ight chain has a variable domain at one
end (VL) and a constant domain at its other end. The

ight SRS o dRIRE Qg%ﬁ wide %hQJiIJdo&mbff&elh@a hhlﬂ Melicklhrtafind heat

first constant dommi n of ha| 12
s Sl o PRI TR LAt g Y e R e Lo

vanmabhevdﬁﬁwuﬁhﬁbﬂtﬁ@ﬂhaaVynmh@nhfﬂﬁwwwa%W%Ws%ﬁﬁ?ﬂ?ﬂWﬂy
in seatgehg ambifg %ﬁﬁlb&é 2R vl 8 b tfe%ﬁﬁm 3 &d@&&ﬂﬁ@ﬂf ehdhlpRtiduREMtibody for its

et . Byt G ey G Sl #ﬂﬁw‘ee“ﬁ”‘“ of
antitpdipd, 3 isroperttiedin treg feghpnts colied hypriasiabieyagigng kot fop ight-chain and the

heaﬁ)éﬁa%n@h%ﬁldymalﬂs nTh‘é 8l BIFRIG c@m@po&ﬁhd dp ukiatasdompitk agercalled e d

he. b & four
fra.mgﬁ? Fﬁélavl(#l%* I:}g? le %sz?ns {é\!r;e)ﬁ% g{ and ﬁ%@c&%{}l&%ﬂf{s four FRs,
lergehpdprting b bqathe@owﬁ@wa%emngﬁwe Py yep laymr@&awfgeﬂﬁ‘@ it °’E“h‘8°"s
conﬂé&fng ah if soie bRés BGmidf, partoTthi Paelihes strudtire.i Bhe byprreaintile ragiens injeprh

chan{l P.]re Ee[‘:fd t%ﬁa gxl?%gl&e ﬁ@)!ug\g"%ﬁ gﬁé ?ﬁﬁé&g@ iR ﬁyp&%h@ﬂ%dﬁ@ﬁ'&h thélother

chairy wemhstc@» the fopptipn e%#@@?%ﬂn%ﬁﬁ % ?fgl{’?s‘fg%ﬁ%g%f‘ % go%‘%%meﬁ%f
ProtBifsof Dithin@lcbidat Tateredt, I5th Fd.\Rolblic Hexlt Savies, Xdimes) nstiftps of Figplihglsthesda,

de@@) e QiR it s Ja@@va{vo@wd&eagg bnﬁlhx% {89065 wCQRs bae

u

exhipf YrirY Gﬁ%’ﬂ %?fn‘g’éﬁgfﬁ ésc‘img' a&gf’ %h Fé eu%?] Y RSP SRTE™ celtular

cytataa@ito®COnhi ch form | oops 10 connecting, and in sone
CaSHR tdRF eﬁ@mbﬁ 2dglon’Gfhed 1364 helRRilrderStH € bmisd doiddsidues of aif brgibody

that Ia%% Q%‘E \éss ol 1} a(x)xt? gbe %g%helhw)e%%%gle re%%@éegerﬁlg €or QLeg arhifdEheda I?e%iﬁues

fromhy perpn}mepw éctqr@glmﬁ%onf PO TPRR 2P 24%%:% 50-56 (L2) and 85-97

(L3180 ik hgﬂabﬂaa virfablé Hufmaih eddrsRB5 (i11), 60-65 (HR) aad 5t g2 E3Din thel beayy-chain

varia)rl% %el b %L:QP%Q%&«:&%%&Q@%&M el t§§‘s 56 BE.©5b19 Health

Sepis o pALBRo & MR a el M OPD Gl Mo i By e
looBeié.dn esidhars 26-191TL1), (50-SD(LY))and K6 (3 indte Hight-clpisrveriahls dogpen aptAs-32
(Hlb @Y 94 (t@ﬂm&’bd RE ym'th@ 3y 36hain Gari@ile bbbbib;UmEkia hd LAk, I. Mol. Biol., 196;

. hj bi, "varlou§ ef f ect g dide a

90159&’6 ﬂ98g§ ngarm(efvg B‘?ﬁofl l!]? r%sﬁ ees zérn {110560 ‘%bl JOIDLLH R Ehl O8ifer than the

hypemmariabougiontesiortdetsteindefinedi| ar cytotOX|C|ty (ADCC). The
ter Fﬁpa:ﬂ YiDdRtior Bf dn@okies pidd@Hetivo idédtiCaN antigeadinttieg figmentsodalledSFabh

t he am n%r u‘gg anu§S| dﬁg“@ %ﬂe&ﬁhl"ﬁgﬁy eﬁt,%‘bse%ﬁrﬁe reﬂects its

ponswb ntige N e hypervari ab
IS N s He et g e
amhﬁﬁnﬂbﬂmﬁm&&smnyg@m@mrnln|ng region” or "CDR' (e.qg.
res l’ﬂ“ﬁ a(nkﬂoa %Qen’tstﬁat (:Jn%}ns @Hﬂ: I%B% m&ZenZ&oéxﬁﬂ%i add@nugen-

the 1i -chain varla H1 0- 65
bindingsits. aeggs congjess of 4 4ismsr of gpe PeRRy- ‘ﬁ‘é‘%\g °%“1]1"§g" °"“g"v é“)r‘*b%’g‘f’ma’n n
tight) @bBdonglentadaittion t It iain this Sefiguratins dwt thefthrey hypeojariable ggions of each
varabIO AR QL Ath déﬁHJ da Eﬁé@n-—bm%{ng sifeQn thBPshBhde 6f thdagd W [dimer. Collectively,

S Nat | nst
e it B YRPF ORI RREP L B B et R0 Bep Mo
varlable gomafndor galf of %Ev@msxgﬁmgghrgq_hygewa%b ggmfsggef:ﬁ& F?&“Q&“gg‘é
the% i) tol r&oénﬂ@add'bﬁmimé‘ehﬁgﬁguy}ﬂi 4 RWérameieih the itk bﬂﬁmijiate

vari aebI]Sa.g ﬁ:a&gxer‘t a'_{%c) cor% ing tlﬁ‘. con%tgri‘: 8&%?:1?6)5 thtpghl Jﬂﬁn Qﬁ e ﬁrs ftabk domain

(CHY of thetBavy ghping Hap’ ffaxgsltS)d)ffer ﬁan RehEogaens fﬁé@.a@ﬁf"m af}a f°‘1tf|§<“d“°s at the
carb R §litdidiRGs oRih€helyQ@Ben CHAr doiih Acliliigahevr mors reies fomiterntbiriyhinge
the hypervariable region residues as herein defined.
Papai n di gestion of antibodies produces two identica
antigen binding fragments, called "Fab" fragnents,
each with a single antigen-binding site, and a
residual "Fell fragment, whose nane reflects its
ability to crystallize readily. Pepsin treatnent
ylelds an F(ab )2 fragnent that has two

e - o, .
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vari abl e domain (or half of an Fv conprising only
three hypervariable regions specific for an antigen)

. has the ability to recognize and bi nd anti gen,

al though at a lower affinity than the entire binding
site. The Fab fragment al so contains the constant
domain of the light chain and the first constant

regit@ITBAbISH i (hkllicsig@itiontHa@in h)QEdISMn whéd the cht_B'ﬂé resiﬁﬁeﬁgmtc&xsm domains

f t he .additio a few,. ..
res&%lﬁneé;éegg& oé: P F@%‘m ) X(g%émfnésroﬁ% nu%we’?prf’ﬁmedaspm of Fab
fragrpents (hathyys ngfe% PrieRn thes: |Q§1m Fepnienh eouplings pbeibady Saementase also
knwoom t he antibody hinge 13 region. Fab'-SHis the
des |'IQ5"Q1 t glﬂ.mp‘%rf Exlﬁﬁbdfepi{'o agfvegébpatevxﬁécgb%aﬁ {;Eeass? §dlttc? J)n@ gf two clearly

residue(s % of the const a
disfincppep, 5l h@?ﬂdﬂﬁﬂd Tpmpbgfd), based oo s e Wagwms ef thok consiant

domginsgi nal | y were produced as pairs of Fab' fragnents

th at--s,};@éz&a,g FRYE G SRl oB RS NS W5 isd R and *h%ﬁmﬁé%?mugoﬁb

cou of anti bod fracrrents are al'so nown
i B S e Bt et PRI e Bt ERppegtcs futhr
compyisesia gelynoptide lnkerdetwieg the ¥ 4ud Vo fenaif thitwmbled thesscHvyto form the desired
strébtuge fhraGdged BHRBE, Fot AleliGFlofs@R R8s PnthmA Rk BARE A {Abi MRBS S

gb(n t&?h, g 181[13,%9 senl ac] dﬂ%di@ %%%%S&prgxgerwtg%a‘g\}&ew%%qﬁ, gg@ p. 269-315. Anti-
Ef@ﬂé%ﬁdé{ﬁ@*/@amm gedesaribed 1WA 6145; WS Patery No. 3157 h&%ua@ﬂd? Patent
Nowt)ssresen t hese domains are present in a single

ol . r .

? urt éath;n oﬁpsa regalrssﬁ&g> srén%ﬁ %ﬁéﬂ% X’&é&e: E]twcp ?L%R Egnﬁmﬁl lﬁclé
fmwn'afﬂanpw Vstdamgin @Pﬁ)aeevve@edttmaeva%@wglﬁ éowaﬁlr(m)m@sam
polgiestide elehingVf ANG). LByasﬁgZﬂ‘lmEmihat@p&dfb shdrtt6lallag paifi@bet@ech & tve\loMdins on
the%&hfe\éhmns, ﬁl@ dtPn!laHJQ &L Rl‘é&i tb Bnrmtﬁ thEaﬁ:[ IIB&?:;Pa o &)ﬁmgg of %ﬁ&%ﬁ%& create

Rosenbu

‘W‘t*’éml ﬁ‘g g%r PQB""“’WWB‘?"Q m°ffré’3'21)n’ ﬁmﬂm%? W97 WRop/116L;

andfdiiBger giv. | HuoeclNatlsAcd, S USAnIOnd4d4-ed@ (1883 cri bed in
W O Bk diSdal fokhsSf noE’-ﬁﬁx&H te. gNde a'é_h%gdw% 9 chidddd adelbodies Bﬁtcgrﬁfm

55874 he term" s" refers to,s
muhg%l eag/ dirﬂ-rlva(§ %% ¥ I Hnniluno lo gor%e&oﬁ mrthé.\mgﬁwf nEodles are
“Ivmulfe‘ﬂ“mtﬁl?b&lgqﬁgrﬂ%en@s#ﬁiiw ingvhigh vaﬁqeaitﬂnea Ipypezvasiabld anginn Pf tfe\pdjpient
are@dplmsbﬂ 6§ RaldueOfrot abFiFeivalibe regiofétta neHHREd bpéoiét orloPantitt@y) SadkRs
mo T I0 1]~ () C. ac
ole] xn@o@& oMY [}ﬁng Yéga%g %u@%’\g&?ﬂ s é(baﬂ hﬂ&,hiinso

. t0o short to,
mSEREES, Easz“lf Frgiom (FR} mrgidugp ot paanyimanupaglopulip are gsplacsd by cgprasppnding
nortymarcresiqubse Fwrtitraory, htonizedwatitofiesaing tdagriseGdsitien thatack notrf@ad @ the

recipiéht aﬁi%dygﬁﬁtﬂ@ s agﬁ)o%J tlﬁe?e méd AR 1R Snald 16 fque?&?fi el 6:?. y

re f for e EP 404, 097. WO 93

ooy e Pl e RSl it sompreg obsanigl ol of st e
WP@@EV “MWMSI&MQ 9Birh all'of-ybeteniiapall'of fho hypervasihbleloopk comespond to
tho(e%fﬂnon—hﬁxﬂﬂ@ﬁkhﬁnoéd%ﬁn,b&dhﬁmﬁ%ﬁﬂﬂ'aﬂ‘ﬁﬁﬂe%@ﬂ$ ﬁ&@gfla@&n&lh at

1m119u%9 tlo%u sequ a0 S Y UE ! C‘ nogg ?prtlﬁn\éﬁgf also Wg{?gﬁ?r?%ﬂ Haast a portion of an
im‘%ﬂ‘P?QIQ!?B‘H’i °e'§taetrw@wn ﬂiamcﬂﬂlhﬁﬁ sgiumin infupmoloulis | Fof father details, soo
Jonesret & DBal, 3210520452 (1986); Rielkifa ef a7, ONBtuze, BB2PRB-970/ (1B £ Presta, Curr,

Qgrsggdt%lojsgﬁgfg §pjpient are repl aced by residues from

Xgervarnl a regi on of a non-human speci es (donor
ant PHotlped” aatihedy igeme 8 g hsheraddentifigd and peggspieciand/cs recpyerd fihian
compprentaf it vhiani engrobriet. desinimel csmmnfs loitstoytyral@fivirotichtare niaRlals
thatGralid Q'Jtet'ﬁ!re wltlpdl&gcgﬁ‘c or {haﬁkaﬁ Gées fo1' tjnrbﬂ %JOW Ldd la§’ gxl:ll?cfé e&zg:B%

h°r§S|g§e§ human 1 nruno are repla
TYFY Ffd’f%"g““ﬂﬁ AN FaRingces %rl!ft@& In nfafrw Epipgiments, the anttbody
willthg H‘HﬁPCk(é)do gretar hati5¥dy weight cfantbodysiedetegsinad bpthe Ldwag makod, and most
not found in the recipient, ,antibody or in the donor
anti body. These nodifications are made to further
refine anti body performance. In general, the
humani zed anti body will conprise substantially all of
at | east one, and 30 typically two, variabl e donains,
in which all or substantially all of the hypervariable
| oops correspond to those of a non- hunan

1 a4 .= 11 o "




10

15

20

25

30

35

35 Op. Struct. Biol.. 2: 593-596 (1992). An "isol ated"
anti body is one that has been identified and separated
and/ or recovered froma conponent of its natura

envi ronnment. Contam nant conponents of its:'natura
environment are materials that would interfere with
di agnostic or therapeutic uses for the antibody, and

preﬁﬁlﬂy e M@"/ﬁ@@éﬁﬁé@) to Q BiSient Bt ch&.gt 15 resxdues of N-terminal or
tel naceous el naceous sql utes

ind 7 e?n%‘%"race’ sediB ‘83?’ P@ﬁ as? é“pafFWF“B%HV Qe Wf’?"’n%té by SDS-PAGE
45UP4U?111&(H n‘(nirydume @n@tmsalsmz Cramasgi&Blgeyy, préraglyt sitef stam tiiobrd y
antB6dy R fuys e &&ﬂod@ﬁz st \RittkeQUYo MbitHBHC AR incddd fash®s Lompdifint of the

L& I 99%
w5} B TR 20 b0 i i 598 o
by pilepsh prgipprificatign step nt er nal ami no aci d sequence by use of
a S pi"ewind gipt!s SRFIEEAnAout mmo éxﬁ)no cha réafaﬁw B84 ﬁavtnz sedfal

repé% %udsl"ig gvﬁl(:h {)Frg &genﬁl <r) ac, ls a lgu cme res1 ulg Scuc%I]eu{;me z:i:)Png’r

usi n onassi| e e or, pre

seqpeugst e gmphinphip ﬁ%ghelic?fc‘fﬂ@&@ éeueﬂr?ées&laﬂs ivefé 8yori the hydrephobic side for
dimef fordiativnr Exeopldsioflarine gifeds Sereirindh@e thaFos!Iad&kinOfRerqOBR 1INt
SciGbe §J3%4§(1@§HC)P Qﬂ% b@@éu‘%&ajnmﬁé"" hef QIR r-bg}g \ﬁqs+eglﬁnglhb09§i) the

nari_| howeve
ac Febcl;ng BRReE{iom 55 (padhebuli o ol Seidogs, 2401 165: 1 76h1988) ahich ey be used for
forthinghosiodinery (eigp@edospesficantibedies]; ehd lfafietzipperafonud in @6 AMA-bindingo

proffik, 6hok RIV/EHPASA 4R “Je@wv&an@&wo@{hmr epgat ing am no
no acl |

r es?]%ulépres%on ﬁonPol se }leﬁée/es" refe tgﬁ) am tﬁx&eﬁ pegessary grr}ge expressmn ofan
opesphiy Hpkshtoring segtiepsy &W@%@sﬁ °WP‘FSH‘1 {Ihecohteolgeiueroes thas jrejppiable for
bacletigiedidel Pprodiotdr | Wptiday F af fpe@doi s€qu&icéj endfa@#bosd:e- ldﬁdiﬂé kite,

f Or ﬁ?cieic(%}d is @Hiﬁ+ fiiked” (Nhen%li’s 23@ §ﬁ<§ SRS Elonall Ie! gu%ﬂsﬁg wx%: | utger

Fos-Jun_Il"euci ne zip
nue zfsmd BHE 18 QWPIC’MMW a ﬁ’ﬁi?‘i‘ﬁ’é’e R sderiy qwrp@v inked o DNA
for polypeptidh ifiieis sxpfegsedys a pbpr&ﬂﬁﬁtt partivipated ih the stiretoh pf thehﬁlypem&‘b

ro;n&éi@s‘ o?&a rtOJ lfi‘ m&g&g@%cﬁpﬁﬁ Of%G Sequ 96’ §'3Gibosome
bindibQs 175 ga % V\:hl ch . % used ?r m ng
SR P Rk B e oS e s

Gerjerallp; i'OHQSabéM Linkad} meapsthattie PRA sriivades toiig\litkiedals qogtiguqus, etdein the case of
a seSrel6i} leadfer, Contildbusaidin Feadﬂé@has@ $.inWRt 1s a&&nﬁlxﬁfe&, & Eﬁmﬂg bﬁﬁBétquat

S A0 SRLE3 Q0N Bl SEBELES gl e
“seﬁ'ﬁ%%fﬁﬁn? W‘ﬁhﬁ%@“@ﬁ’dﬂwesequence in a particular host

Or gEtaitestiirechitey” © D Holypdptide @Epially G ans bitathingthdpoBpHplidd Bk Eioiate cells

m“}gﬁgﬁ@gspgodﬁcga:l ude a pronoter, optionally an operator
e a ribosome-binding site. Nucleic acid is

iﬁp Pﬁﬂﬁ?ée'awimwwafmahgﬂ preigiaead pihr Blomolgcplardimpugitieg such as
DNAeddatll dshglm the fimedtatiomiadth ethomagereleci ¢ aci d sequence. For
Mo®R¥RB efthgnt,gn presequence or secretory |eader is
op a 20 f oly tide if it is
ex Slﬁ“ 8°na’§°vzs’ew %"5 Fsaf%? Aeten B P“aS(%@ P égﬁ%wlf’wmwpﬂde
f'°"59elélFfe‘tl¢1 drmapfatioatbeothye homeeqoats id whiclsit i prodno¢dand solsbiliqed rThipojypeptide
mayl alrdaliyed pfoaucad 1YY EUMBG fad86H,) @xrilchﬁy bd mdofubl@(efge Sucddian msoluble fraction,

o A L B O BN i SR TR
prodyesd fogap @P@&le%te,a@s folybitized byl quoaweto prregiiash with agefubilizing agent (as noted
aboveptie®feahel cyhacridingiadtadib yaddd] ﬁ%ﬁ&plef@&ﬁh%u&hh@ént hh ﬁac%ontammg the

msoﬁxﬁg bb%B *p%ﬁe kfﬁé }g&erl‘eh {llxlﬁ%ﬁ gﬁ%)%;}tlﬁeo 1@ Sll-e?d’yjl mutlsmd solaﬁe gachon L e K 8“‘?"11

uous an

h“"“ﬁb‘ﬁ“dg‘ées a‘tdi“ﬁ K tPngf?ﬂswamwptF prffertive afnevnt ebeaplysion of efgcridine lctae to

precipitayetiost o¢ll impuridd cainédin ke Biboth oHinbgefidtd. SchadditRS takes plads Wikdbr
sites do not exist, the synthetic oligonucleotide
adaptors or linkers are uddd in accordance with
conventional practice. The term "recovery" of a
pol ypepti de generally neans obtaining the pol ypeptide
free fromthe cells in which it was produced. "Host
cell inmpurities" means contam nating host proteins and
ot her bi ool ecul ar |npur|t|es such as 30 DNA and cel
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may al ready be produced in a soluble fraction, or it

may be insoluble (e.g., produced in an insol uble

fraction, 35 phase, or forn) and therefore contacted

or treated so as to dissolve the polypeptide. If the

pol ypeptide is produced in an insoluble state, it is

sol ubili zed by exposure to or contact with a
conditipng lwhdrdiythewgaj@ipperithe pelgpepiod redains adhibiee In theaba 618 thd Wsired polypeptide
is s%ﬁﬁ@ﬁdnﬁ&eﬂﬁotﬂm @"ﬁgxﬁctggna{esin@uqﬂg gell dlljbgf1 h&&%ﬁ@o ]ﬁﬂ\g RRE rYC h

aget to ah lOﬂ contalnln%ﬁ
pol 96&‘18? Rt °“Pf P’ﬁ%‘f‘t&drhyéba a‘imetlf?&teﬁa‘fey BRepivP eherep while the
targgt nobypegijde hay apésitive wytfech bheret, litdsqiefemad thaf khe target polpgkptida @4ve h Hgher pl

thah RY/4ILrYR BT T A ﬂ?&eﬁs‘éoﬂ&mﬁd Q%B&t &h m% Q @(ﬂﬁgt cddBe recovered in the
0 Cri | ne | actate

a . Solutilon
supgrLataigéom tEe é)recxlpufated ho E]% 81ch1 a‘feWEﬁ,ﬁI Faln ee teBU‘PFfi 3}' zh%la g?l ﬂf the host
profeg, whAreH o seaple the §end aff nE rengBuifedm ok 7.6 fociD, thadveragejphigeseds.
Alennetety, isckBotomading bem %wlwﬁ%rt&' ikt BifdGhsioMbrA 21 Ye1)@fn vk B for this

dethgfm}fQE Qst\beﬁ gs crhx%%igalsé% 2 lé%a!llceulaml) nlé} Oa'% g f(ﬁn@osﬂ.glb%rﬂ %orre

desi red polype separa
el B glmseides, miﬂi?éq hqving ! efeat lFasfdlbfblﬂ gud preegrbly elesit 7-19r ot ei
DNAThe BieRredapbigpepiBieia bsenplaid tare I Sokth o €i ns preci pi t at ed

b y ’fﬂ% %on@gnpﬁigﬁ 6@&5&%&11{\9&&1%%??155% ﬁ d%e&grg,%orle%/axen‘?lce,h a rthg ount of

e the target po a_posi & Surface
“"g%‘ﬁ %l‘fh@‘é"s i splufiog, ‘%’ﬂ“@f*’é 7 as“ffffa?f ooyt epll draguritisg proseat i theplution.
Herjoga the ethpcifiding factate pdncdtratibiadepdnisart leagien g emqubt o hostvelBimpurities such as
the DNQ Eﬁl hG@ pr@tﬁlﬁ Ecﬁbe‘ﬂ@ﬁwﬂ IH tlIe Eb%.ltlglp sﬁle ﬁ&lexl thé chm IIJﬂl'g( g ost ?nl%tClﬁ and

Ny ol o
Cha’@@‘tcé‘flwpfﬁl@ dvaﬁsbleaforzhe Dttheﬂlnqi#cwteh(ecotmglswt withpndtiugipregipitate, the higher
amondit@f eBiadtidink Rétat€acadd) b@mxt&lﬂ@prmoﬁ) f Tlﬁ bmmgﬁmﬁﬂﬁm&m&ﬂﬁme

la& La Al ternativ

e ége Cor g g%ﬂ%o%\bq A v{’ Wﬁ I\?61°re Rty s pg qfiaqridie M% i on
°°“‘&‘}PF83°“2f Boy 811)5%cs<§‘H e Pﬁ%ﬂi aboyt 0.4-§7f-gnd repst reafamblyabautihe-5% s
weigh¢yolum@s chr omat oocusi ng, and cal cul ati ons by an1no

aci ]Q géié}mb&ér @e cona—daﬁw s ol (!VEJD rEu?I gtgé ;Xé%zaga 8 more

east

oo P hE Eghe e ! B pesivgeste; o
con@@edeﬁmxmb)ah@n@eit offsgtit the ipopedate of @ theOb)klEing the haidgendte or

brotR#viftawatet 6ot slnﬁ@lE sivent SRR En@%ﬁ&!l tﬂa?théjc%&ﬁ& Wf the Bx%{h or homogenate

I t C
L SRR —
mS, stiharors Pﬁ*@@”ﬂ\"@’s’emmﬁa fndmiogs prsfotably sbowt 1-5mi¥ence, t he

et tactohdiitvity bfaiRlsatiitRn mgﬁmréc@tﬁﬁemwﬂa&emSha%tm ﬁa&%ﬁ &Egﬂa

salt ﬁr&@nt ﬂﬂ:&h{ rﬁah@efs g.J,'k %ﬁlon%gsl or ?r ges{alret nlo rPre%f?S]rmg N%Wﬁ]tg%alw%qg they

are H’ﬁsij'h &‘FY "’t’“’rﬁSe %@H&éﬁ@?ﬁf#ﬁ&?ﬁl Oélﬁss Fbe'sttbmpﬁ AQPtoedl i selufign befiigradiing the
etha¢ridige laatat @@ heltvegboitlSemMi ogde e ethiRAdiRI TR MRS 20ded €308 EdeinSlhri) ults to

emploffeteftl if ESAL 8 ﬁ Tlﬁﬁeﬂ‘?g M(SIJ% %ﬁnd@ﬁl%@t lﬂ{ei coXctentrag]on togsglgs

nts aval r the et acr |
pres R T G gt Y N St i e e e v et
depepdentaainkyon thel typreof batetdsthestoivhionket bétwee i salthii@thacridine lactate, and the
limitfN 2664 1 bridtok Q@stméﬁbﬁwlﬂr zeef & [o%n&ggg{r‘s%w’ ot o Q)f e ethacn
met Nacridine lactate is generally nore than about .
A\Mzék;/volune More preferred |s an et hacridi ne
| adbenHof thebreth achompgerstd afer adsfition bitheteth@eridindfétatesiepehds, forprample,

on thpplaf @eé ﬁo%epﬁhb@ﬂﬁ ankbustt nﬁ?c/gaum%m Js) B%%oﬁ'pépxdeatb%{ount of host

9 the |0

oo i o b ol fr Wiy LR bl G g o e
than the pl of tbmolg(eqpsfi? GP#?@“XxﬁlPeHmm%ﬁq abqubht0; hewevep diar pffivienabosioril of
the polypeptide fromthe cgll debris and DNA. The
conductivity can be controlled, for exanple, by the
amount of salt in the honogenate or broth or by
diluting the honogenate or 25 broth with water or
other suitable solvent. It is preferred that the
conductivity of the broth or honogenate after
addition of the ethacridine lactate is |ess than about
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present nmust not be above an anmount that woul d
precipitate the ethacridine |actate. The exact anpunt
is dependent mainly on the type of salt and the

stoi chionetry between the salt and ethacri dine

| actate, and the 35 limt is at the | ow end of the
stoichionetry, i.e., the Iow end neans nore salt

m%urﬁty@h&i}éigu%@mé Heort Bagk M&hx@&gaéé a@t&taedl&n ofri%gﬂgﬂdﬁé 1adeddEis

ateater a t1on acrl di ne
prefesgbly 2 @readfe t9 - fipte the sthiarpfie lacw&ﬁe@ﬂ%* 95t cherged;abpe this pH, with the
prefeokdpep tfiable( 4-9. Im)ramfuﬂﬂy tixfpHroé habrbth or lomegemeafia hditgedf then

emmamplgétayeqmwt 616, and mm&@wﬂ&b@ fabJupéé ThE Bbrb négﬂmyfulfscb aﬁrges on
he sol uti con at.i on of

acr j
PR et e A A e 1 P P 4 P R o i
6l of the polypeptide. Generally, the pH range |s
abo e ot & horhi2¥ieid Bfer adkii@ibn & trb btﬁdc&diﬂe 1366 bty is mllﬁmted atan

eleﬁar{galflemgerytfxp xeo? ;Iie dto?%%eo I%Vheghcr% fte ! hraturea dit tjt?r ho‘iv lon% dc?cnds on

1 0oNn O acri
mamsfact?s? pladingdheyyrn of Pgbreatide of lPtPFasﬁ Wamtﬁpy, yodléwmt%ﬁ?@olwepﬂde of
int@ésha e ifehtpBRd fo aiartll RmPRAQERSng tﬁSﬁen&hﬂ the) froceey Forteldnmle, for the

anlpé’s#e\ﬂciogﬁ‘(sbn unEJa ng l% d[e%Peg%ﬁ& %%H'L %ﬁe?eas tlength antibody,

enat e
it ”Hliﬁf?ffef‘ @r#a‘tsfw 'eehfér hagg ‘PFa‘E‘Fl?"HF“fFém thenabqui 2556, oWith fbesegfﬂc
mifd, inlgbneADhetepperfuerofithé Yroth attombgefiedfter diiitionofite ethagidind lygate ranges

ﬁ'oﬁll%ttu@tgﬁn ‘#%Fa?xgeﬁto %5 0°b hﬁortpﬂéf%ﬁ)%f %ééngﬁ’?lg ?]JBE tét@%ﬁre Eo'lﬁoupéd"c
sl S P Aol e o B oot AT £

65 teld for agpali 1td0 ovputed. t he et hacridine | actate optionally
i's iﬁ&%@ﬁ@t db madﬁuon%k&id%ta%&nﬂoﬁﬁﬂﬁ%f Bttt & © Fernfonti@dh b or
ho:i?x](;ﬁ%%altc?éa}ibl C gnag Cﬁ,ﬁs nsm¥ tdlilnee la%tg n?q% Ele ero ég%¥%@9?ef§§’c{e IBl%lNrably,

thegplyespid i distolyed ip fuch brech prgpogeagten e cplls, pamepuqmewq&em s
cottd@iofis! Tt the GlojhloERbinb £baatdire ab Bdicaléd@bAE t THO Giskilistion depfeé pibeglypeptide
arameters are used

cufe BB BT bé’ 91"23&# H%&g@&{h'apﬂ? %{%&ﬂ%% a&% t1ssue factor

ocess
‘Eq%wy@ Pﬁ?&?‘“’?‘?“i iR SARIOEIALD & episgtgp aﬂa%nefni&&braafhaiewe&\“&* described
belpwef erred, whereas for full- l ength antibody, it is

A, Fyel@é‘tigﬁ (gf@qcl&(pAM@MQQﬁcjaﬁﬁI THHeofNAVE the tenp _er at U re no

&l an a C, Wt .bt ese . fac oelﬁrﬁl ?é i
gene i the p esréwt‘w%ana?ﬁf =4 PR PRIvE TR gsa“ﬁ°a° 5. v
clegsfageeof maetdmbpcbqs) myéferptiipeit ie mprig aqcprebinaetly] The nuglels a¢idonepding ther om
poBRpite of iRtEHE & aﬁiﬁwxaw BIBNA, Or @hénid DNA Fom 49 Edarcp pRkidédadehdsdes the

6
polfg%egg%e(a)b 2 f?rest. lgl{ﬂx S aE T/?lﬂ?x?] ef?r slec gq{'tije uapprépgﬁt}%cgl% BC% t{)roe';(presswn
of pepegajqgpus golynstides &P@w@s vasiguty thesepd iy rslclplrlﬂ kesib8lpction of approprighs C
nuddéd ddididyrepard fdtantibody@olppeptidesit mictobialdEIDdulNEE is @EI®6W in thbit.
i nv ?ﬂﬁd Qcmmﬁ 5&%&%@ % 9e1n% 9{1539.&{, f)NR gncgc ;ng%%ﬁ&:l L{l} %b&d%s f’élreadlly

fermentat o onogenate from m cro
18°lft9ﬁmd.8§wrgedewawmm@w%% %ﬁ%@@%ﬁ“ﬂ%@e@&&% tafrs capae
of pindingpeppificatieto gétesrhe@diapthyheavytatBlightohajys epurideantiwdiek). SBe hybedbma
cells Rervldé Ib:&irfl& Q)ut@,g omgﬁﬁﬁn k& 1solIt&? thG ﬁi\lj& §may &W&%@J éxﬁr@ssmn

conc ration, an cqn 0 broth
T
an@e@vsetethmcomh@nﬁmt yeile Revige artiglesion fyeomipimang expiessiod infhbpotesim of DNA
en@amg B HnliREEindRRAS Mkrodd 6F) CAS. OpiiBn AISAMSI, 352560628 9Bk Mckthy
Immuno} gLl ngo qg{ faglgtgltggzr)s are used and pol ypeptide

‘cted in a conventional manner, such

as M?@Q@ foy hwe'atas 108-hefpag entibpriieg havpbeerpdgscriped indhy agfe Prelsmblp
huda@ztEentibodyttagona Bnoddaehino laifedidiBSintrbBRESIAD it from Bso\ibé tha? istnbiEhuman,

pol ypepti de herein, such as an anti body, may be
produced from any source (elly., peptic cleavage of
intact antibodies), preferably it is nmade
reconbi nantly. The nucleic acid encoding the
pol ypeptide of interest is suitably RNA, cDNA or
genom ¢ DNA from any source, provided it encodes the
polypeptlde(s) of |nterest N@thods are mell knomn for
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;..




10

15

20

25

30

35

40

i sol ated and sequenced using conventional procedures

(e.g., by using oligonucl eotide probes that are

capable of binding specifically to genes encoding the

heavy and |ight chains of nurine antibodies). The

hybridoma cells serve as a preferred source of such

DNA. Once isolated, the DNA may be placed into
TheBsoh-Hfn @itinBdidv¢&1dhed irs ofteuifeedd 3 6L intpB@ estdoddVbich kiR BFicA ) tRen
froh Qf"' ofth &H&b ldo:ﬁa?étli %"ﬁ éonh er glgsgea a‘ﬂg pe?‘%om;teﬂfohowm Sher the mcﬁxg%?f

synthesi s ol nonocC ere

Wigics apd cpgrorkers (Jomes 4 @Mﬁ@ B2l é?g-Séha?Séb Biathrpnaet ol cNatire 33 193-327
(1988 Veghotyer é al., SfientNAO: 1634€ISEH (138)), b substitulifpQhyerviatiuble iidon sequences

or Cnce ding l

b{ @E SJQ g‘i Eiluma@t uﬁ% A({u.u WQ hﬁa&gi% %{ﬁl? S are
odi %Bﬁ@r %ﬂ‘lﬁﬂmﬂbﬁ% SRytarfighy: 1pre e An et e vasible

donha\bes Hoenambsiheteidiy itte earesponding eeqernte. frolm@brchumby] specica Id fractice,

hud&&ﬂéﬂ@htﬁ:@rﬁ'es a,e by RY Wunh8 SntiBRes AlwhilP e m&@ma&;egon&&ﬁhg Ues

t hat g
rost e ! o P R e s o

r ef Eperckaike phuman vasialy dymatos, betb lightied heavih ok usad ie mekingi tigdluhanized
antibailie@ ver} TpbRadtilo redumﬁgtemcﬂ{' aﬁ\éc@x@in to@@ Q@éaﬂed "ﬂsm%e}lﬁa 'tlQn
seqn\%?& optrﬁe %ﬁ%ﬁ@%ﬁa\?\%&f éo?egnt. gbo n}élg screfned Fgams %8%%?%1 known human
varighle,domain seayeg s ) The Nneempm thatis igsest to meﬁoﬁmerodemethen:e@sp@z?the
hunfad §8Bpvprk igioh (FRY theHumaiized anaceusaqsﬁﬁ et o, A mmbhod 41512365 (1993);

g:ilﬁ]’:egg% } gfsop ﬁxoﬁg;bés Edlt(fég’gf ?‘é‘g%’g K Ee@p aguec{l]lc o2 ork re%;]on denved

FOBIBRYS semeRen gl higag antibgdiepofa Hﬁ?FﬁHﬁ Szlwup oftight BU’G?"@ ghaigg. eﬂw
same framprsvoik guapbrtvedd Gl sevgral (liffeSnt hidgehizedMatibodies aier26].) ProdhRatie Adad. Sci.

Usﬁlsb)&tz@m%f)l l*rééta|eﬁ‘a‘i>51 HRib) 2312813 fbz)iumen vari abl e

do 1 t]tu the corr ndi n
s qu% ence rfm rp om aﬁ%ﬁ%’fﬁ%ﬁfﬂaﬁ%‘* k4 re‘“l“?fmﬁ%ﬁ@t el B the antigen
and pyerdaypreldebiglegicplipropires B’raehlquybls el hogortingta m prefirrad b@@ioda Buamamized

antibuidie€die [F€paed Y\ PREMLTT rdlghiCof R GireB] deiShcebli8Svaahe con&@ﬁﬁ ihaized
prod%&grlF Brere-%ﬁtleg%gzﬁ m@creﬁ otZ&il b%ltexlltztalmcﬁ%al dzed s%iulaxg el’r!sﬁ ?‘ %%101:8%

ous sites In antl e Ol
a’ﬁ’e&meéomua@blw e frpiiito thaseskilediv (e me &ofyputer
Progrsg dre invailgbleltianiustrdtean) dispay poeatle thide int3fiibof SonFofmaGralstructures of
eé émgn{dfdetg o I I i i
" ;2 e Dlrahloclo 1 opcBllk. LABLL G o oo BGAO! nlif O i iy
g =¥ RibHETCHonge offhe candidhte I"H‘H‘P‘i’glfbﬂ‘_k? Seuene o A nyeis of
residyepihapinfluends ¢he ehility ofehe canllidaty immodogiebulinvo bindiiveantigen. In this way, FR
res1dﬁéI: chﬂﬁ'sﬁ?ﬁ@ﬁ 'cc{inbﬁx@ﬂ%%ﬁﬂﬁﬁ@og»mﬁ{hﬁd MW&%@ ﬁ]tgt%a JLabata a!n§body
S (0] a roaent | cceptea as
chardc %&% Pch as mcreaseg aﬁva (aﬁ%an?%?(s}t %gﬁl g gﬂ %ﬂwmg}ale
reglc(nseswges & diggetly andjmost WIY involvgd in irfip@eing ah@@BYindink5
Chotakia forhs ofithe humlmzeWtibodeﬂfﬁmty-ﬂa&@ed a%%d}( équgt}ﬁplated For

0 r
mﬁmr 1?19 eg % ? E)L%g(’d# & co slg%é%ds é"é’g Ueng E’ NG) St ‘#’I &aﬁ" ﬁ’asﬁ“’h as a Fab,
that is Aptopaly pomiveatsr wigh 9ng Pﬁ@%ﬁ}weﬁﬂnwwgﬁ)mdeo@ striergth an immupcepipgate
Altexphtiyplpshe hilthepizedsanitedyfor sfiftpataturedRibIA mbySHR 6n in@dt afBd9) sBdh as an
intachigh{ &HisAAY, hunmani zed anti bodies (Carter et al., Proc.
hb ?ﬁ#ﬁ% . Sci, . USA. 89: 4285 (1992) Presta et a
i mients ope be direrly recquareifrom E. Menrl?ﬂlx qqupied to form F(ab),
ffagmm Farternst o/t BigTechnolopyh il i s 6h@ 992)) Marbrdigito wdothlr ap@bach) FiaB)

fragtﬁ%fnts Bin®b isatfild dﬂrbctly frdnPrecohBBanfitt S Fdliture Q)ﬂﬁptgchﬁadg T the produ tion of
gperties. To achieve t

abl e . hi ol ogi ¢
a““‘”‘?yﬁq‘ Fa ‘W"f"s ”%?“g‘r‘ 8’?%‘%"&%%% In pibe EpRodimepts, %tﬁTnPB’gkﬂ?féé‘”ce
is a sipgle- Mﬁmﬂtﬁsyﬁa (P 81 1485 US. Ban Nbsy$574,39fand $187,85%). bt atibody
sequences and various conceptual humani zed products
usi ng three-di nensi onal nodels of the parental and
humani zed sequences. Three-di nmensional i munogl obulin
nodel s are commonly available and are famliar to
those skilled in the art. Conputer prograns are
avai l able that illustrate and display probable
t hr ee- di nensi onal conformational structures of 25
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Various forns of the humani zed anti body or
affinity-matured anti body are contenpl ated. For
exanpl e, the humani zed anti body or affinity-natured
anti body may be an antibody fragment, such as a Fab,
that is optionally conjugated with one or nore
targeting agent(s) in order to generate an

ﬁa%m;m%g glg e%g a111:1b6%y‘t %tnag %-SLcym UtSrokg ﬁU rf%@f 6. dSuch linear antibody

or affinit nti body may be an I ntact

ﬁa&’i‘???ﬁ‘&b%?mg‘t&%‘ﬁ&%f %iPF" 85 intact 1gGl antibody. Fab'-SH
f r aBivpoifis antibadicb@e shtifodied thay havelgpting srecifidities for 4t least o idifienemd

ep&?ég Wb}&ﬁlﬂw b%}%&i@é £fbolis ntag {nm tg (vﬂ:t&rf}e%nt opd OB 5k {1 %eﬁne r

Bipith s SREORGHCS g g gféﬁé"ﬁ? e . 2, Do

antibgdidspt ed directly fronrreconblnant host cell culture.

O hakeotdalz h’cﬂi cﬁ’&%?eﬁt abbact, BRBibddl QIS doRBinFith 1 QsirdA®hYing specificities

arent to e ski
(s ggr'ﬁ%rena?révﬁmgr TSR & s o5 4SS soquensen. Ty fsion
prefekpblydsavit 6n immupoelobylig heavscdhiein ppuftRgt domaipy vRPRISINEAS oGS pa(tvﬁw hinge,
CHI 3nd 6 Blagiors). 1is plBﬂ&ed tdN@Se thefirdd HehvySlidn a&dan&cﬁmcﬂﬁ &)ntamiﬁb e

tib f d
srteanrgraassalg go¥ h%i% ghéa}n::b serg%ét f’ea%_s’tsoge pi%o @usg; %%ﬁgengruﬁngﬁxg y"
lmrnrr\qéahuhralmwbvewﬁmqnf fa*g riksletined, the mommoslpbpii dight phain e ‘EfF“ed into
sedaraﬁ BpEcsdidnGrectdR, P &€ bd-trasfitad inb@aiielse arteriabhottiolgadhime This pratides for

SR &%ﬁ&éﬂf&dﬁai% puus,ﬁ omrm@épol §<re ﬁramn@rnfc&mm when

epr t Qpes ic anti
gayd ragipsrof b Brse Q@Yarpf‘ tﬂﬁ%%ﬂifrzmimﬁr%? ‘FWPX‘B““‘ o B,
howiverpmesibild tg ingertithie loaiihg quue@am fobwo prrall thage @olyratidé ¢hpiks ih eng gipkession

veéi&%&%‘ efptestién o?ﬁltléa@ %)bolweﬁrﬁgaﬁﬁsﬁn EalGatios rEu@:lIn Righ yields or when
bi sg)ecr fi cagﬁ?lntr bodi es). According to a different

theaigr BeetRo P “®¥&ri abl e domains with the desired
bi ndi #rycfesysd exhlfoftimprt pahis appraash.itis SigReoifintibpdies aEesAMRORRd afp bybrid
im@ido@SuliskevyfcbbEtwithta Girst biMinG Q@tifidiy lniobe AR EHybriddifeioglobulin heavy

chénenlﬁ%?crﬁgﬁéag l&%&ﬁm{%‘ﬁ&%& b EEL &Eﬂ@@? % tﬂe%glw abol) 18Whs found that this

eav const ant onal n corrgrl gl ng
asygmefrig grglemr,s Fcilitaigs the ﬂ%@faﬁﬁ’ @e degifyd pigpscificiqppaudfomay
imintinopisbufis €:hie tdntbthatiops, ksaheepretehe of anrismhunaglcbulin hghraham ig onfysdng belf of
ther b‘i‘sgéc{i’i@ m(argdle)progﬁ&tf& b Bl Sk%epaéﬁJn e’[‘lﬁ@a‘ﬁﬁ‘r&%@ﬁ msoﬁdaéd i WO 94/04690.

Fc»f {rfglreb al A 60371!#) ' esrges sfemwﬁlr % ufﬁs}reﬁa _fhon

E_gfﬂml_ogxag_aﬂ@(m&) desi red t he i nmunogl obulin Ii ght
Cchai fReordidpQo dnbB& b ﬁﬂchldEbEz‘ibcd ﬁ@r:samm 5378 [ BB i Fabethvedng pair of

ant?borgy morle%ulgs%ﬁntn re%nngg ee?e%t o, vl te(\g.he perc ?+e%r£%%{s ﬁ:fitl ofb recm% from

reqarfpipeyt celhgplterh é"hmrrf;éri mgif@pmvse;g 1a°tff a pafs af they{d éOmam of an antibody
com@htyipiedat. | 16l@is fneReIIEIe biSmord km@ldadb ate silleschaidddiom THo interfeng uifthe first
an&b%?# fectll o Q&&Mﬁg%&?{jaé%@{s (e o tyﬁlaaé | 5yt | Bmbdifitory

ruction provi
"cayisigs ofilentical g i 2oy Ipande chefls) % °%‘B?q‘ﬁ‘é‘rf?&°e‘§ the gpond
antibady dlecdlt by régiciaglagoinyipepit idkerhaisiith snaller om0 .26 Alpri@osthrgenine).
Th)é folidds a WA BB IRIyRIA ofthe RlerobiRBther bt uRRh¥PERbloERts
ains in equal ratios results in high yields or en
s“‘thﬁ%hqmﬁ?‘fn‘c‘)‘% are of no particular significance. In a
pr efBispecifid amitrbytied inptadeicrossflinked o' beiquprmiugeth!’, antitiydiesh Fay jgeamplpsj oge of the

anﬁ’daﬁlésbxgﬂé fe&ro@énﬁlgﬁ@cqp&%%le@ fo aﬁdﬂ)ﬁkéroth@ t@Slotin"FAR Rgbdatds Habid) for

chai n |
el e e PR s e PR i (U P! firB ), and o
tregtherit of HI¥ infecliqni(WOiOHPI360, W@é@@ﬂw i ER P-’r?@”%@m%%r gpjlquﬁs
the other arm It was found that this asymmetric
structure facilitates the separation of the desired
bi speci fic conmpound from unwanted i mmunogl obulin
chai n conbi nati ons, as the presence of an
i mmunogl obulin Iight chain in only one half of the
bi specific nolecule provides for a facile way of
separation. This approach is disclosed in WO 94/ 04690.
25 For further detarls of generatrng brspecrfrc
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30 constant domain. In this nethod, one or nore snall
am no acid side chains fromthe interface of the first
anti body nol ecule are replaced with | arger side chains
(e.g., tyrosine or tryptophan). Conpensatory
"cavities" of identical or simlar size to the |arge
si de chain(s) are created on the interface of the

. anti bod r own
R T %%2%%%’ i Bl
the drthme arm dispisped, e.£hHr GS. ;?ptoksq &é’éf) 980, HERGITAR P SHbH F“?Sﬁb?‘@ﬁ?f"i‘?ﬂ““
th ereyﬂnﬁheg o éen&rhﬁg ﬁ@kﬁﬁ&dﬁwms f0M @itibay fr@gmetis helo Hece Aelcribed

in tlfe) hteliaﬂrg e?o&’ Ig e gle 1s%e§i%§ an Qqu a%rﬁe ?epar@ uﬁgf&k&ba@l ﬁ@&h&? al,

ed of Focon _ugat e’ antf odi
Scieflegr 228 84 (FP#5e descphea mce@wevheramnmafeﬁb s R pip ety oliaved 5
enEEF (RO ARELGR] BheSeghits @0 bygboatin the preseicel pithe dithiel cobriiraing teont

SOdlgI Qkd € 1o ﬁge @&Lﬁ Jﬂﬁgis fdl Qéﬁﬁntcrtngfeculaﬁmé %rmahﬁle he Fab'

roposed to target syst s.to un
g igoei5d B Bpafotbend o HoRB U LI P OPF SR BT
deritiltiVés istitfe @t dneafted tv\Be Bdbi-tBIRIE G:ductd v@@ ﬁng@@g)?@ylawgpmmed with an
u&%f;?ﬁe@&oum tﬁﬁe%%aﬁmua %Erﬁra@é‘{olf&ﬁ e Bﬁpe&ﬁc 4EEO64R ThEBIbesific

usi ng nve i ent J nkl ui tabl e
““E‘l%%@@? @“85 Agets %f tg W—fﬁ“lve hzam 09%%@6% t, and

ar eAdfitowliy FSUSH Gagpents qambeldir&tly Weredp@m E4cog-7@i cg%call%qomlfd to
fort{bilpReife amwa&r(smlﬁbycef ASEEL Mk, 015; tieekn@epps. Techni ques

for _ge ti eC| fi ﬁrapln a
fray %\Sﬁt s%ﬁqé‘ve 3 elesonla gﬁ%,%@%@g&%dsf ﬁ%étcgﬁiﬁﬁ re. 4
rec@@mameaﬁﬁm beielsgjeres ieEbeAnte SRR Bistece 05‘#@@5#’&% produce
sirlgSdubigh z@beﬂm@émylemnka@un&r BIRN&4T-1683 (3492)). The leBurie @inpeepeptides

ﬁ'om 1%9 F%; axai J(u;l' %ﬁéﬂs ag LR Fb' MWO%%Q@J aBtibBdids By éﬁé fusion. The

Fare roteol tlcaII cI eaved ‘{% gener eéto the
mumdaboxeogmwargrﬁémat to e SeePO ig i OB o g e PRe

antipédy s@diaiimessf Thil@etighdcdmialsb beomhxzptl @;(thmoda@ghqf antgagmhgﬂaﬁmmers The
"m§>5®eﬁéhhﬁog5ﬁes&tb@cbay'}ioﬁﬁge)/ét 6, Bab. Ndﬂl tAbddOéos doqmremsard (1993) has

I nternol ecul a fo rrra E
p’m@%ﬂwvﬁﬂﬁéﬁnﬁ?‘zﬁ méllf"egebt‘ eé”r%ic &o n e fr%gmé ¥o fis. TP fagments comprise o
heat{¢hain veripddomzio Qﬁ@co@fﬁs@g’ to g light-chain vayiahle dopaia (\6} by;aglinker that is too
shofi & hllow | f ﬁ@&dem& i @6malnS o thesamd @AIR NAcdrdinly, the Vi i@ V. domains of

0

Fab' -
oneﬁ%céa Wf ddil&lg % Mcf\ﬁg%o s L(;J@& M&%&&Y

er
fonm;mmendmdine ate; \#ew% Sﬂraeﬁﬂf@'t%mbﬁng’ﬁfé‘éﬁ 2 y}ﬁﬁ‘f'%a{/‘h“ use of
sindib}ehaild S @B bifk:@ has alad ieboehions! (fmigde ok d lnmwmolyd 523 8368 (18%))-
agent &odiQ" trmnxgre %Rrile‘ﬁaes%mm:ﬂplaé@tffopaa&fle gispeyifitmtibodies can
. Additionall H&é%g nts can be directly
be preparsd Futh e okl Yehenical Iy coupled to form
bi s pieddid deid mamlﬂebemio@m péiBiptideayianttaregiepared by a Pagigfy offpsthiods known

in the/at. Fhebe ﬁ&ﬁds(lﬂcﬂﬁ@ bt are ¥t liinfdSo, QR Fétbl SSatufaD sousdial tirgasa ni]

|sIa|n cific antibod a abd fo
e R e g
dxrmrl) nemamsercmwewaa presasgpite mﬁwcegofﬁwéw%@ﬁedp‘iﬂ%m age
varihit vExSiod SFufe blgpegidpper s (Kostel ny et aI . hnnmunol .
148, 1547, 1 1 on, e.
fro n;]ntaﬁ %1 ?f%%ﬂe)anubgcg%f t!h@]ﬂ\%h %@ ttoQﬁ&EoHdﬁo‘ﬁ n, e.g., SO

OS an n protelns are |ne

as f9orbetop Frsreqsptorbipging) | This @ rberachiayed by dfpdueing e gfé’f?& af“ﬂ“§ P"é

subbit@ionsAit kl¥a6hgioh GIRAhtbBdyS Alsrentivelyhugididomtly, tylteindviesidye(s) may be
i efdtmt; R l&pr m

muioﬁlgedo % Pcbrgggf{n,r%émg Qgg{n @Hzgm{ Jx’s@ﬁdé RadPinfiich 2

mers. This rrethod ca

ut i [T ergese B¢ sefuﬁléwlf: fifs af faerep e YO?neglmwea o8 &% ??%“?%%"‘“g“‘d‘“g
epildpeintd Ghe Auflibaily Geaiyetiallyes imtisidp faemekd)ss desdsibed ubV SHiet. §,7394 &% fopgxample.
As%Led hergi)nx, e Iegﬁ\%«tﬂlrage é&?tgr bmﬁﬁé epithS referd & an Biftdgt-oBl réghoR Ofh 1:G

has ~ provi al ternative nechani sm for making

bi specific antibody fragneng&. The fragments conprise

a heavy-chain variable domain (VH connected to a

light-chain variable domain (V1,) by a linker that is

too short to allow pairing between the two donai ns on

the sane chain. Accordingly, the VH and VL donai ns of

one fragrrent are forced to palr W|th t he conpl enentary

s o oy o R
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30 in the art. These nethods include, but are not
limted to, isolation froma natural source (in the
case of naturally occurring am no acid sequence
variants) or preparation by oligonucleotide-nedi ated
(or site- directed) nutagenesis, PCR nutagenesis, or
cassette mut agenesi s of an earlier prepared variant or

ot gbd e et T r P Bt b e et e PR et ee
13G sedgpeiet to effector function, e.g., so 35 as to

e 3G EndifcdGE SAhOhaRRNEl Aaaemopmh RenliF Yol Sachid I iba by be

i nt roduci ng one or nore amn tutions
linkef} toepe qf & ¥ArigH ofFon-PrRiginaceAs ROlERGFS, e Pabretiyete wirpa)s pefypropylene glycol,
polpatghilitylegs,ak dopolynmysif prilyethylere glyebliend sglypropyledd glycol.nt r oduced

'I@er&é%%fﬁﬁle{cﬁgfd%aﬁ ﬁtp‘Yecﬁl |'owi ng interchain

|s% fide bond To ng on_In this region, To mgreasell b

t he TERHPERIORRT FecliF e (6. SN oxgeet it¥epblgperted into a replicable
vedton fpexprossian i iy miadovgayjen yde e taptrol bf ansdwahlg promert Mowy veatdrgare
avdilkb®: feriid ;Qﬂ:g@ﬁ do8&REh 8¢ thelip [ﬁgﬂnﬁé‘&ebtm def:é‘na gl? b th@&e of the

d 7
nucqelc a k@? 1élse|ﬁt9d lfli}.ﬁ ae vect?:owd g\gP%(&gi?%%eg 80[b8 Ip’ana%? Hléh the vector Each
Vﬂ@p P@B’awmqﬂe fampanepty depepdinginithspartieytar hostescleithywhish i is cerfipatibie.
Depefidmedid ﬂﬁﬁdrﬁﬁldl} tﬁJe @ﬁho&, the de@@compb@@ gen&r&%clu@é’ bdt Ao h.thilﬂsa%

' Viyo se
ond 2 PR o s e AR el e Ul Sl R B s o
P’°P’ﬁ*é’ ﬁ‘ﬁf‘F‘!?éFd‘?“&FeémE"&ﬂ%séﬁ’ﬁ‘P&t ed herein. For exan‘pl e, the
ant idgebial, playnidoectors banteidiilg teplicawod @htrah seq@nidethat are flerived from species

cmﬁqummh% hEPGR sau ﬁse@alcyma&wﬁ m@mbmﬂ%y ek SRRl GRles o

Qi BT ik b Brig GRS PRHEROPTBR D P B

ﬂargfoy@é pells. For dxapapds; £ colis ypicdly tinsformed sing pBRPL?) a plasiidyleiicd Fbrean E.
cal}\éﬁ&fe@(see-u}e BBBLES &, @_@&smmm IPQR@@ lcéi:ta{n@ géles for@QN&lm bnd

teixgcglcr]:tne Tesl cfe a)éc%( tlh\fs ggoglldcs eas?/ R e ! nfgrelﬁetnt? g r{ng rﬁe h g‘lge rpgki%é
plaggd o qfffer bgterigl @amdamheeem!se goerelly comwr iy medifinddo qqptain, promoters
thatedEbelugel bethd ikt ﬂrrax;ﬁes@wopmssekmm chatk&lgeres.i on of the

apPPRLLIRLE ,\Leg(; g[ W !l depend nainly on the size of
thel nuc 0 o be inserted into the vector and

¢ o ThEPYA Saesing nBEpRSEh o SieBEER Pt PBTHERRo P ks ot s
as a/fesin wiith anbig Ipolypepiib, Prefecably b sigmlsequencs @ wderpolygeptive hdviig & specific

ARSI B bl S B 08 ool be Wik |
o 0 550 R B n PSPy P it st e, The

het¢rolpgiopsesignal gsquenng eelagted shoyldbegfe thahis remmlzqd\mmcwapdéu egfieaved by a
sigBRpRRGDy thd Rosfdellgi N Of replication, one or nore marker
g e qﬁ% Rro%ryo%sho%’[%elg {bht da nﬁq re%o ! r a nt? & rclep tLl:}t: na vg cgrére]m n acgtic ﬁ(r)]ypeptlde
sighalssIupRee, fhe signgl wq%cp E'PY @é‘&’ﬂ@ﬁ%‘é& a rrﬁawot&rstsnad eeﬂveo@@elqcte dar
exasifile Giof $he gdMGomsistiy of theiainB, oknbk alkiné phoPhdtase) peicilisesd, ihplor heat-
st UG oLk ﬁ 'ika&?!}st Porgla Qtrs&%& the'l&xfaﬁ Eeque{Ic@ ?my ﬁcéng ﬂkc%agtl ihaked 1Yader,

carries site,
a“"?éﬁt?é‘ﬁ”é%‘é’“?“ﬁ&ig S&‘F’é"‘tﬁ’ﬁ(ﬁf&ﬁﬂd éﬂwwmcavfaepﬂadﬁah & lﬁtv fsgribed in USS.
PatewNe 6,0100182), on acid pthespisfacer 16w, tea bibicanfgucomayhngitader (HE.36517b t
pub'hﬁeé NM@b&)}’or [ Q%ﬁf ﬁcﬂﬁa@ m% 5@13&% gred I% ]@leéﬁng; 1690
_ co t species (see .g., Bolivar
et fgplication (pap T977)). pBR322 contal ns genes for
a anmeBSFOn mecarsoran & wtlciawideéqnence thabenplsds the getoatedeptidatg én one or

morB ket RSt ca@ssammaﬁﬁcea‘&awmfo% ek watﬁsty sfrna&&a‘ep rm&gﬁ%kﬂeﬁmon
C erl
sonk WS R Bfeaoal B0 % ofotcunid ey s B PR 0y ¢ o

contain, pronoters that c be used by the host for
expression of the selectable marker genes. (il Signa
Sequence Conponent The DNA encodi ng the pol ypepti de of
i nterest herein maybe expressed not only directly, but
also 25 as a fusion with another pol ypepti de,
preferably a signal sequence or other pol ypeptide
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si gnal peptidase) by the host cell. 30 For prokaryotic
host cells that do not recogni ze and process the
native or a eukaryotic pol ypeptide signal sequence,
the signal sequence may be substituted by a
prokaryotic signal sequence selected, for exanple,
fromthe group consisting of the lanB, onpF, alkaline

phogg@a&@s@g@n@ﬁg@ﬂeﬁ i nase, | pp, or heat- st abI e
ent EXOt cmlv@ctoI ! eneraﬁycontamfnﬁegec%gau Secr t lo(Qz'b eganekfr gene

sequence may HEF
encgdepioteineepestary fer sy etrmyql preeFowth of srnsermed st eﬁcly gwm in gplective culture
medthrhl Wcém’)i&ﬁﬁlsfofnﬂﬂ il thé ﬁ&d&ﬁlﬁamﬂghlﬁ sél@ﬁdn%ranemf dul8d inlthe

cul e%& ﬁ%&&%&bl@?gke? isQ%tht% g%)l th?'l‘%/ Jetlc gerp ag l.olfﬁig%daé%g c?egned by this

inveggon- T il Pletspe sspre ancademfernﬁ 2 eryfer oo agikiotigs or other toxins,
e.g(l@ptillinpgdmycin, MéhoB O30 %baciiitl (oEdofplenidnt aMavepi @RI other than

tho(e'cﬁu)scdg/ {hgbrgsexgz ot%fé@Lﬂe&cE}LdﬂgRs) QP ﬁ})mhum opznm le ﬁ'om

P?fgt OrI,S COﬂt aln nucl el c aci sequence t hat ena

mGED 8 et%“elﬁé"ﬁfhf‘%%flém‘feﬁ“ﬁﬁ‘ée fopBacilinr e sel ect ed host
cel Pes cx@pbivf selgetienshane atilzesnaiug tolanavgrowWinof ahosyalli Bithys cask, those

ceﬂgﬁagtraﬁ%gessﬁmpﬁa&ﬁﬂnﬁg &%e 8L Aok h@Bst céawatyb B& conferring

Ul

o R P E i SRS Bl i%ﬁ%@%@w the g
neomyeipEerthym efst phidaled. Appl @snct. ol 327 GlOBRY, alytopheaedia id Qyubligan ef dl.,

Sci&ed, 200t 1421(1850)) %rhy@JoﬁQm‘I (Sﬁgﬂ&ldztcﬁ m24m15§985))-rhih§ﬂnee

exagl?lgs\?&lvet? ﬁ?\%%gén)ﬂ}aor 2 ?r eﬁéﬁ? C on to convey fc’egig 3 e\e/ tgkhle \C/)re
aPP&QBWW Gy P“GFFW‘!—B@P“"E% rERg (nwwhep&a ﬁ%‘?)(?F Pa@@wm FrsReptiyely.

VvectivPropoatGimpinag t he sel ection gene will not survive
in hté%xées&dﬁlvw&ﬁ ﬁ)r H‘@&Eﬂéﬁc ];Et}be%ué%l” ﬁ@xre@w ﬁn%ﬁa%{e plgﬁloter that is

(zsfgl??% romt % kers as ut | zed

ree A Ciine a“f’ \?%‘?i”cb}yé‘ﬁ‘“d ‘P imeelete agid preoding g pefispsde of
integeste B@eotm witeblerfy uielvdth prokefyotiindfteinclude e stadavtase @nd lactose promoter
sysiaiad (CEHnQ&t b Nale, 20%; tﬁﬁ(ﬁ?@?‘ GEEddel et &t:, Hature, 201 4l (ld79)§] the arabinose

net h t
pmmgter S%mg NG glt’ mﬂml 775? Jﬁgﬁes Btﬂﬁlénf s’}fc%%ﬁtase 3 fyRiophan
W&H@%‘é@ sygtgm (Fpeddely es4 § 4057 €AY and ERBG K€ apd hybridyromoters
suck & )heSdd pfohnyterqdcBber 6., PRod! Nakl At SdAISAP8071 1123 i983)). IHORRver, other

lmogggqglgrlggsf%lm mgalfl@%eagﬂa? Tﬁeq guc&gtﬁg seglﬂgcgeﬂla F/Q 5@411 'E:}%re%y enabling a
sl porfrs onsapl fofigs tenp B@‘Aﬁwa?&t@g’elywwmsfﬂ @icbrliyt e al., Cell,
20: 2691 (1980)) wsing Hiikers radapiorstidsoply angeduiire] réshiationakee successful |y

U1 apShad iisdth badtedid? %st@di&'ls@ éﬁer%'c&ixtaﬁlf a Shidl- BEI&?% (@i?1 QLiRfe

o BRLEE R G S g B

bac@mlﬁonla?@lew reseicthmname digestipn erdiiysrted inte dhwyreston cop@ining the desired
DNAat al . . Molec. Appl. Genet.. 1: 327 (1982)),

noI Cld I| Sci.ence,
Y SBBGATke Aol méﬁasnyc%ﬁ%ngm%ﬁ*e%“grm el PRiapine
seqygpags for “S%vll@m%‘m § the protapters fon3enbospiBglaceraivsiness Hjiesman et al., L.
BiohOlewe 255nqol7 301980 61 el gycolRRESmESTARY e &) K AlY, GhiyBe RGN Y1109

\ 8 or
(19(%8815&2?’ %ﬁéﬂ%%ﬁ%@ (1t998 P ghas%ﬁ.{efég)r ér@&egydgélﬂgcssp t]e'
deh%?ﬂawe’f s?’égb‘@l?tdf%’é?’? ase, ?selyofrmﬂwe élnc%ﬁﬂmé«m isogease,
3-plesphoahsgitomuiase pyrovate kidsse, Irioshhiaphat istitease) fHoyphepicosel Bortase, and
glucbitha&f st cont al ns a suitable pronoter that is
rec tRnl zed b host _organismand is o erably I|nked
B YT RPBf >§’ %lagnfgm?tﬁ%haw f&ﬁ ngladygftags of
transcmt’ev estoﬂedlzymmh@pxsht@m dreathd pronfo@r regieng fonaltdhol dehpdiragenosd 2, C
hosts i nclude the beta-lactamase and | act ose pronoter
systens (Chang et al., Nat dfe. 275: 615 (1978);
Goeddel et al., Nature. 281: 544 (1979)), the
ar abi nose pronoter system (GQuznman et al., J.
Bacteriol.. 174: 7716-7728 (1992)), alkaline
phosphat ase, a tryptophan (trp) pronoter system
(Goeddel, Nucleic Acids Res.. 8: 4057 (1980) and EP
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Pronoters for use in bacterial systens also generally
contain a Shine-Dalgano (S.D.) sequence operably
linked to the DNA encodi ng the pol ypepti de of
interest. The pronoter can be renoved fromthe 30
bacterial source DNA by restriction enzyne di gestion
and inserted into the vector containing t he desired

[
ool T BBl ol o %a%*%g%’?ﬁ%?%‘n%#ﬁﬂgi
e ?i"é‘ﬁ‘a@ﬁe@CthﬁsePWﬂhﬁ” ‘}Félé’s‘lg“ﬁ%éf‘%“ﬂﬁ?f frensiblq for taltose and
galprosmiliatich. SatblSveftbro sl pogbiye F &t i ykastegs@si¢otdret furthpralpscrited in EP
73’@5]7: , J. Biol. Chem. 255: 2073 (1980)) or other
gI ycol . . Hess et al., J. Adv. Enzyne Reg,
UGS BRAEY 445 Bj ocheni st ry. 17: 4900

( 19 m)syucnm *mta»k vemmd catgenmg;’:hyar alofibdapoe-ligedranpmintstemploys

stafiRQ YEHHODIGRARS RS, Ilaﬁas@iﬁbsm 6o DNV ihald M sGre@REAA, RO, @8 & ligated in the

forglg gtgg%%{l:tttgkl naéewg Jicose- 6-phosphat e i sonerase,

e, pyruvat e ki nase,
tri @srepeﬂu@s [oisertien fosrenteemusnces in plhmnids esefoeted e ligs o mirtyesare used to
tramfoen E. gbmnlsﬁmre (AT&IBGMQ’&%&& stdir, HBd R6cSssfubdahsEdimats @re selected

by Igf%)q glte%aglgllgl?nlggm%nce h@r\c” nl%gx!lag Pﬁs%n&stﬁjﬁrg& hﬁap@igl Onsﬁgﬁ?g[f

anscri on contrort
anglyged bgreeneﬂoevnd?neﬁ¢%e$eﬂs wﬂomce%WWmc@@déﬁ Sager of al., Pros. Natl.
AchdS S WISACTAr 685467 (1910) ¢ Mekg aha@ggg@w@aop (1881 by ries
me @&ﬂa?ah?dﬂ ’%‘%ﬁg@? §m  net al | ot hi onei n,
g ycera ﬁz 5 g e dehydr ogenase, and enzymes

and gal actose utilization.
Sui tSeilable hosieltsdir slozinpchr proosFDE the DNA gy the vseors Ipreipageany microbial cells,

incRiRg ﬁ&é*y@t@s afld ﬁngg.lu:élts hﬁ‘diudgg f‘&ﬁ | Qﬁﬁﬂd pfbkg%tes fo3thf 5&pos§m&lﬂﬁ}:

nst 1.on tors struction..
ekl B R B R G BB GRS OB PR
Exzpipleg inclidedirienbasteriqsend sysh & Esahprictig.s-2.» Stoah &atrracht.ergwnemlaebswﬂa,
Pr&t&ﬁ bﬂhﬁi&ﬂcﬁ eg. J .ﬁ%ﬂavlﬁgpl@}uﬁlﬁm Sekparia)e. gDNQrafx& ﬁ@'&’éﬁtﬁisSan&S}&ella, as well

cﬁff‘ su& a’s B su t z.ﬁang 9 hcﬁénﬁgl;; ﬁ’e I 8 %c}%g‘f lwﬂ: AIIB ﬁlsclc{s&r xﬁ‘bﬁ ?&I W0z d

QUlre or analysis
pu‘alah?g f*an%chF?)é’éf”d%Wé‘i‘?Eé"sp perveppsqsng &seﬂte'@ﬁst efe@aedb} Fr¥
clohihgjisobtiiOR) cdli 294 (ATEE 315 A48), ditheah biber stidihs buchw st ofi By K colicXil? 76 (ATCC

312%’%3&”‘ ?dlﬁwsa?(ﬁﬁg?%%é tjms‘ﬁéé])le %esect cs%ﬁﬁé il |amhmltIng
Mugznt Gellgo %ﬁflﬁaﬁ ye peRoRs mw%f’g E’ ﬁ%%?%%g @iﬁé“ﬁﬁ“&‘h"“
ﬁlrﬂxpromateh@ cprrtm fewt ﬂmnwuarg@omeem@@emm anal yzed by
r eStEr ot itk @I W R NG MG rRA S Renfli £ 85 HoR Bocaudd kEkb Qéom&eamraﬁﬁdfor

recanbman%gFe pmffﬁ& of %t?cg %ancpieﬁ %tlf’m‘hn% E Cll hos'}lsato |be Ltsecanrs parent hosts,

along eifhethedr epoivers, aRdnsluded &r theaglp belewg1) or by the met hod
of Maxamet al., Methods in Enzynol ogy. 65: 499

Stfaih980) . 15 C Sel ecden@ypeand Transformation of Host
Cells Suitabl host cells for cloning or expressing

WEHE DNA in t W& #EceehE MHerriBiar e any mcrobial cells,

1 ST anmd—fungal—cet TS, Tl udi g
veast. Suitable prokaryvotes for this purpose jinclude

9H4acteria as d@VﬁltOenwudle/e preferabl y eubacteri a, such

ok o a-i-aa-at P NN

\= | Clllrllcgcll olrd. Emllpl—cb
21T ude Enterg%ﬁmtzghﬂg Safiedd ’W“&%ﬁf—_‘?ﬁﬁen chia, e.g.,

2766 coil, Ent ervmbm:dfmm,ptrEﬁWMJaA(abﬂFEWme@r 20

L.Pr ot gus...Saln
284y r at i a, e.g"

33pgl I aS BacCl W?Ju(ﬁdfm 83 laklg lael$Aolp T deg Py ia®
licheniforms é a.%ﬁemfo”?m% 41P disclosed in

DD 266, 710 publ [ shed Apr. 12, 1989), Pseudonobnas such
as P. aeruginosa, and Streptomyces. One preferred E.
coil «cloning host is E. coil 294 (ATCC 31, 446),

al t hough ot her strains such as E. coil B, E. coil
X1776 (ATCC 31,537), and E. coil WB1 10 (ATCC 27, 325)
are suitable. These exanples are illustrative rather
than limting. 25 Mutant cells of any of the
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E. coli strai
host because

reconbi nant DNA product fernentations.
col i
along with their genotypes,
beI ow. 30 Stral n Genotype

starting E

coi l

n WB110 is a preferred parental E.
it is a comon host strain for
Exanpl es of
hosts to be used as parent hosts,
are included in the table
V\BllO K— 12 F Iarrbda

I\|\I IIL)'I I IIE}

7A7 WB110 di

41HAB110 Af hu. 4

\AR11.0 I\F hn/\

meAffyM@AdsEW%argyﬂad)Iawewg u@hm? iRGI096(Val)

ht r2 nhaAAE

43D3 .

egP4l : : kanK W@é%ﬁ:%ﬁ@:‘é&% /ﬁ{ﬁ‘? %%ia%jgdg I @mﬁvé{ég\#lfgk”ﬁo frG2096
43glegP4l: o Kan|w3l1e. PHARETS XTarBr NP I ALNvG2096(Val) ptr3 AompT

d(argF-1ac) 1GBoke

syPR1 . kan' i1 vG2096 41HL VB110 ‘

43EAf huA phoS*

LA 20960\ /At

W00 W1l AerglFiabj ) Ao6BT M QRAAELS deght1ifyGRE6

-V \.LV\IU\ VA%
44]33( argF-1ac) 16

4SE&T NUA phOAALE]
pntr3 Anan 1

D W i gt A0 e B 3% 1 10 ‘
\5;1:_% A3 Ala)gFliGS1 69 @G PAN Ao T ARdS¥IBA0Yak 2096 |

kan® s r\WA48R 43E7 \\B110 df huA

45K ar gF- | ac) 16

446 \A\B110 df

%d%ﬁﬁﬁﬂqﬂﬁ g NAE 1" lcdgmal PO7HERIBTTIO)

N2 A arnE. | ae

— g VOO ot

4945\, 2096 45F
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A(argF-lac)1

WSl‘f@BﬁuA p'RMEZS X\ﬁﬂgﬁﬁaﬁﬁfﬁm RaZRAAMG2996(Val) Apre
rieP4l i | vG2096( Yat) ptr3 AonpT s
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lac |g AlacY
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61D ar gF- | ac) 1
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Al huA ptr3 I ac g lacl8 AorrpTA(n E P4l 62A7
AlsoApitable arafh iptermediatgs in gakinggraindeFR & %@%*r@l(snﬁﬁ %}’0 FSPE2rad PEf (2
spoﬂtdnbb@t@@&raﬂréx@sls‘&ﬂﬂ chladylilai B winf Bettériiiak 2 7BEY] | AR ladiitiohdl suitable strain is

the g@)g%kﬂ%l}a%hé % % %@plﬁﬁnﬁ%&%&ﬁgﬁ@?ﬁg&%&l §'U.§?§&.'No!\£3946,783 issued

Angpt Prd@%0at ur e- r esi stant col ony isol ate grow ng better
th anxe b jrainsmy Belalodided byevhromorotnd litegratidnrofitheparegtal strdipeor Bther

techﬁetle’s ln%h&ggtnosbémmgn&lb& Ls%aawperi pl asm ¢ protease(s)

di'sc 783 sued 5
et it S tol i dooptatca i e g of W8 Ubei090
publishedawesthelozi nt egration of the parental strain or

Ot @ kddition to prokaryotes, eukaryotic microbes such as filamentous fungi or yeast are suitable
expression hosts for polypeptide-encoding vectors. Saccharomyces cerevisiae is a commonly used lower
eukaryotic host microorganism, Others include Schizosaccharomyces pombe (Beach and Nurse, Nature,
290: 140 (1981); EP 139,383 published 2 May 1985); Kluyveromyces hosts (U.S. Patent No. 4,943,529;
Fleer et al., Bio/Technology, 9: 968-975 (1991)) such as, e.g., K. lactis (MW98-8C, CBS683, CBS4574;
Louvencourt et al., J. Bacteriol., 737 (1983)), K. fragilis (ATCC 12,424), K. bulgaricus (ATCC 16,045), K.

wickeramii (ATCC 24,178), K. waltii (ATCC 56,500), K. drosophilarum (ATCC 36,906; Van den Berg et
al., Bio/Technology, 8; 135 (1990)), K. thermotolerans, and K. marxianus; yarrowia (EP 402,226); Pichia
pastoris (EP 183,070; Sreekrishna ez al., J. Basic Microbiol., 28; 265-278 (1988)); Candida; Trichoderma
reesia (EP 244,234); Neurospora crassa (Case et al., Proc. Natl. Acad. Sci. USA, 76: 5259-5263 (1979));
Schwanniomyces such as Schwanniomyces occidentalis (EP 394,538 published 31 October 1990); and
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techni ques, including those set forth in the Exanpl es

bel ow. Full-length antibodies nay be nmade in E. coli

i n accordance with the teachi ngs of WO 02/ 061090

publ i shed August 8, 2002. 10 In addition to

prokaryotes, eukaryotic m crobes such as filanmentous

fungi or yeast are suitable expression hosts for
filapedtyup Sipgi sk ascare, AHmgore Retialian, TarrodindumaWcE H0352 pidlishel 19e

Janlrun§)é r@gg?ﬁgﬁ.{}b&l&ﬁg&g&l&‘éi@% cr:uldﬁ% @iaﬁﬁtzé éal hﬁﬁ&he . Bioph esSRes
copmid 4 SR0oeR ol e St o 20 00 S A S o Acas
Sci] BSA, 8B 347041 14i (198O an@ 4 Miggr (KEBB)E HYK¢SL§AM11@4:7(§§79(\@)S§§)§
Me(hg*o& mF})’@Jsﬁ IB% subble h@ve%gn;d; ug:%ge but Fb B8 lim@dd t(ﬁireast capable of growth on
ol Qav .

o LS A 258 0 g 8 e
Toropsis, §d Rigeletorela; llist of speific (rpd@ pyare exentlagpif thislags afegsts may be
fol%is%@ﬁﬁmon%nwﬁw 20402 K wi ckeranmi i

I um

rglééu %)ehvéng\% e;%oiy%egﬁd% 13%& iné)qpe)émst }%Pg &8{%@ thigfs

scopgoRed BapsTormias B et ROMOTH Ve AR SHFEE S e sad oo n
coxyzé\i‘tlbxﬁ!Mu&le(t fedidl f 2difiA Gs) appréfiriath fosindupiagthovarians priddotd83, 070;

Sr e ﬁﬂ%&:&s@tlell usld tﬁ@ﬁ%tl%%%k@é standa?tﬁechlgé.és% rgpnate to
a; Trich ocenna ree3|a ig Sambrook et
sﬁlc&mt‘fea@gﬁe cqljiumyghloridepss deseri 1PF°°“°A& eglrook e

al. WWMéW Y@l CQQ Bpviag Harbonjehosstosy Pestss, 189), is
ocuc OGE brd @B catls kst codelth s%@sﬁnmu-ﬁidlbﬁahﬁ:ﬁeﬂnoaﬁr method

genshalty RO
gl:mt&? ST 9@ (PP geg)%ﬁé%w]([}]\?{& a2 u o) CI’&? o é dcl\!ﬁtlﬁ Eyuclexc Acids

Re@. 116G 35 1988) BFansfiveetions(into yragh vawcamxaw;d oy prgordingie prgmethad of Van
Solipsd & oIS Y Bhct. 213046 (1679)ahEMiGo brBAIPlaNGS, Ahd. 8d. (UBNOBHREN(1979).

S5 SO e B L g, e
bagigyi protgfsgt dsion Wit intaqt g1l g7 polyoptps, £.5-7BPPFRRRRObLbif: ey also be used.
D.Culgsihe thdddsi gelland Hynes, EMBO J.. 4: 475-479 (1985)) 5

Vet ffYJkaqu?éufusxﬁ@mcaﬁ&o%mmf%e ﬁesnas&@gp@mlmmmm

T SR B PR B PR AT 0 e AT ipret by
Satebrockestvidl @praCslpdi thid are itabledbrdacteria B¥lheda, bat areFatdistited toAPE medium,

mutFiet %ﬁﬁ%@BerﬁﬂQLﬁh&d@ﬁéﬂfhﬁht@mnﬁmﬁ in&iunf? &d@ﬂ@&P fohifimal or complete

peci. es exe f S..Cl S ection
me%l ym, “}1‘8 aecgsar%n\%lent upplé n {D¥F‘| %rrg{ eénl(l:) en\"f;sl Sfée xgedlfa X&Q%IMQ‘ 1 8fecti
agtvh clegan baspdysits c%tgxcﬁoyggté eXprgspign yeefer} té peéecta/e gergit gevh ﬁ@rokaryotlc
censhalmgm@mésd@ viedor] Fub ainfl€] ainpidilin fs hdilechtﬁ sibdicforl drawth of cells

exl%:)r%s al.’u%ml]% rfsfsght\%l I{eﬁAJleec%&%g 1 %Io@én%&‘ Qorgamc

vV escrl e expreSS|on
phopglheteSpuEcesRRY alseba ipAdf* APRFOPTia(S FRPETHET RS AHFORER Elons fF s patirtyge with
anttiegl subplétnias mediydy Dhras atomple:OmitragenciongtenQptivially thagultgergedium may

coltdifP6He %quxo?e m(ﬁ@nﬁf&gﬂt&glez% bl e Er@@tco&&!ul obish@fhione, cysteine, cystamine,
transformation 1's g@ﬁl ng standard techni ques

thigglyopllaisy qitkiprythgiol "%@ s, “The cal ci um treat ment
enp|Bsguptey of adiehle medih bromivelein B8 Rk Nos.i 30H4T2rand §342,76h CRAP.

phdspfde-1@fitinp il Akistedr 3.508 enlyiises, . 7@5 No&i4M-11G0, 147 KCL, 5368 Yeast

Lab ra r n
@Frgéeg}, é 3%‘@:&?6517%%9 agusiego g g’ﬁ‘g RE)JF 97 3 gs P %?2 mi with SQ H20
andpusklayeiovaled te il € sndsppplsménted witle} 10 gl ¢ M@@OPes@Hﬂé‘r Hml 0% glucose, 7 ml
IMMEST4R mai'b&{mmﬁlnlay%b& addditd thedhductioA\BURthrd 8ifa coicdnbidn offSOg/ml

transfor g\@
des?rﬁjle 1O ohc tce sare}{%tmﬁ)?t%/ﬁb?%@eﬁga C*%\Iggl: gﬂgﬁlsex%mple
theghared t:ng@@)we mmbwazortbtn 8ont 3PS, y@asrfferalvlveﬁqw?l& AT°F{p about
carried out according to thgsnethod of Van Solingen
et at, J. Bact.. 130:946 (19/7/7) and Hsiao et at, Proc.
Natl. Acad. Sci. (USA). 76:3829 (1979). However,
ot her nmethods for introducing DNA into cells, such as
by nuclear mcroinjection, electroporation, 20
bacterial protoplast fusion with intact cells, or
pol ycati ons, e.g., polybrene polyornlthlne - may al so
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medi um plus necessary nutrient supplenments. In
preferred enbodi nents, the nedia al so contains a

sel ection agent, chosen based on the construction of
t he expression vector, to selectively permt growth of
prokaryotic cells containing the expression vector.
For exanple anpicillin is added to nmedia for growth

o npicillin resistant gene. Any
378°venm°mrpr°§°rag% §?‘rl1g%)t§ besi des carbon, nitrogen, and

in ow@eawhfcalka% P’Eﬂq@stmq aromoterdy prplored i goli g1l wsefh o Profiicp fheplypeptide
of iitbresO¢THisQpEdtiod £e GBarMfuitsblel xﬁbﬂhs iniwhich telalkatitk phdspliadse@romater can be
pmggllﬁ%%x%le\{gl} lﬁhuce@ quitegﬁlged géﬁg- ﬁa.fﬂf)ro&%%l uﬁ%»% U'?}Q cﬂﬁru% need
tiona

gen sourc ture dium
oevprdghe PSPPI TS PORESo P EMP A g eoRleylc ke om
me&hﬁcogmmmrgmﬂpﬁo@bamg atpfmogylt sHoget thi lomlef indtinnof prelgin synthesis and
suﬁgcxaﬁiI e%wth one &gdeﬁ{ﬁp IAs @J: @ells QJJVE Qﬁi Qtﬁfztyﬁhb hz;tr,o{hcy Wse the level of

1ot hreital suj tab are given

* oyt e s, Sy S BRSPS S B SR IOTREoC (2 A P

35 Flthe spomettrds-doiindicibile rgommisd ife industion tmcsurdfpwsllﬁli@eﬂs are cultured until
a c%%}t%ﬁ%%}y is Qoh%&eﬁ, J?Q LoaF Qn‘o& bja@usmﬁ 2 Qi cdfildensitp prd&, at which

’f
Wxgdg glgrgﬁ .mrlﬁagﬁ Lefg glltlo ! %L? %nflucar %gl_ile%et%opl {edr_lrd%um Q?m%onena etc.), to
indpeg expiessionpf thei gty Mpomm’aaf@eflﬂ%ved cooled to 550 C
and Aﬁ}ﬂa&bsﬁ'ﬁﬁ@ﬂaﬁbnté/hfaﬁals]) 1Oinérhded at Bfpidpiiie cpitdentratidps that wordid be
%’ glﬁ?de in %h%aﬂnma% Q{gé@@s m%gmmla&;ﬂlell éuﬂ»leﬁ@ﬁf ohﬂegﬂm such

Ction culture at a concentra
as wmﬂwgvoﬁqn soprre. Phe aX af theonsdivm s be aupH Fompbent a-g) deggpd %‘“y on
the Bost drgabikie. HoRBREY, th DI B Srefefably frém abowl6i8 tapbaf 4 and rare preferably about
soexanple, 40 the preferred tenperature ranges from

about 20C to ahout 39C,  _nor referably.fro out 25C

Lo Bt R e DM B A OB

lacki¥poweeil (SBB-Usd) kisparerd es dotvorp ndiaiser ef qbr Methotlsin Yeas s

Hafbor PEd, EolE$pkiheHIatog 8yl Bof)/oghde. t he pol ypeptl de of
bnter%s{,t of this invention are cultured in suitable

E- DG BRSOl Ch the al kal i ne phosphat ase pronoter can
be Gﬁ’&F’EPifeeﬁlqnylab‘Pe et Breimplediesty @aﬂa@ﬂagwn%@a&l Southern

blo@fieg) Gerfbrh Wotti. tdiquantitaft HB3ARRENPAIa o€ faRIA (ThoBas gy, NaflnArad. Sci. USA, 77;
52(ﬁ %56 5{ 9‘86}9 adl Eﬁéﬂnﬁi(nﬁﬁ‘é&iys a&% B} BERuidabnldIEe &Qﬁ;ﬁx’%ﬁd&’fabcled

pnospna hate starvation | evels.
prok& bqs

(8 fhe sefiygpees iy Pﬂmer,b&ﬁ t‘gfﬁﬂg BPM B oy oRgstegpmonly,
radipizotayRy panticuladydiPe Howayer] @heetechaifiues majualst begmplofed snabiagising biotin-

modE QN8 lides BHkroaSbd iht b fohfnudiBfide! 1R bﬂﬁxomnher%cs ad theite for binding to

G KU IEX T R -
enaymsr @ lshy likea lsirmgvelynadeaps o eats sl besymmioled §4r éet@ﬁOHtOﬁEfOtem

E_M_&prawddés t he prormter |s an i nduci bl e pronoter,
for V}hnd n:nf)]]::ngl']i% ﬁ%&l %l){eresﬂr@pdgd%ed?xtr%slﬁﬂaﬂy or in the

cul ture a“‘ ensi
peripleprhiespasg. If ée golypmdﬂwed“ml %U%ﬂlzeea e steRy thél’"ﬁ'i‘c@‘ﬁ“’ lebris, either
hoddl &[l§dr '(yb’ed P10 R SiSsultiad froMHombBgenipafibr)lis rerdlett; fok scﬂmple by centrifugation or

ulnlaﬂjcrz Q)dl(c age'llbrogxy Roqgke%tém of an inducer,

I um co onent etc. %ﬁ | nduc 15
exp Fergg? zfrpr@Pcewféthséqw@m swﬂﬂa inprptien dfr‘%i’é?ﬁ P dregymoved from
theihtrbagEne® br. brofinby preigies asiyg theqipéridive hattge yder the banditigye as set forth
abdv@ Qﬁd%@glﬂﬂg ofHE Q Hgalbea E@tha@ e Lﬂ't@et de Qﬂzﬁst,t i ﬁﬁubw@dl'xh QS 1BBvered.

kno to tho ski | | art i ntroduced al
R Qﬂfﬁ APolhSERpmghoel BAY 1 sE-aelned by suy

suﬂme la@nsamdma Ittese well kyowy Grihesd sncl & conTifegatippiansifiltratien. Rys§abiynthe

may be any pH from about 5-9, depending nainly on the

host organism For E. coli, the pHis preferably from

about 6.8 to about 7.4, and®more preferably about

7.0. One selective media that can be used for

culturing yeast is a synthetic conpl ete dextrose agar

| acking uracil (SCD Ura) prepared as described in

Kai ser et al., Methods in Yeast CGenetics (Cold Spring

20 Har bor Press, Col d Spr| ng Har bor NY 1994) p.
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25 probe, based on the sequences of the pol ypeptide.
Various | abels may be enpl oyed, nbst commonly
radi oi sotopes, particularly 32P. However, other

techni ques may al so be enpl oyed, such as using biotin-
nodi fi ed nucl eotides for introduction into a
polynucleotide The biotin then serves as the site for

se%raﬁcﬁa is rfora\%d u%x}% ?nac{\l %@Pﬂl’ ffow fil dm?}ar pléoﬁs glagk 6vout

such as radionuclides,

-3°PP@Bﬂ@§E%F§”mnenzynes or the like. Alternatively,

as S ayfr the polyfiptide isRspataied dnpthotyetlorhanogestesobay bepugfied by any known
mé%solhﬁ%dﬁﬁ g anna%graﬁy b fikaG6t d sju&ris ﬁ&aﬁ?ﬁh&ﬁﬁﬁ%ﬁﬂéﬁ or tﬁﬁéﬁlﬂal S fffation.

t .1 tide h
In rm?%gllﬁ'b they fopcmnfggg)éqn Il.lrgql,'llgg or W%ﬁ:&&onbg?e ?ngelpr‘;e rl"sulf%ble ﬁcatlon

prdchdutel avit} thb sppefistmietied(s) ssedbeing u@e@ent prt theptes|of mlyawm}e mmblhzed metal
aﬂgﬂltgf §Hron§¥o§9p FE[D@&CP ﬁfugw-@ﬁxﬁe s@ﬁﬁﬁétﬁﬁﬂ‘l@) taIbnatibtd% immRbdiSity or

. resul eni n),

o el G PP RS By R P USSP e ef
chrpimgtogriphy EHCH Ghrymatographyincsiicns ehrematogthy b @t“h‘ eéqhange resin such as S-
S]ﬁ‘ﬁﬁﬁ@ﬁﬂaﬁrﬁ DERE; cmhﬁﬂofoduﬁng@mm Grfimdbutnbyulfaki peecipitation;

SEPHRDEX™ G-
SR R0 Bl H Ml Rt b
Tprecipitation using the ethacridine Iactate under the

C ONdiot éxasle, aais efttheo@idlieco@iy@wesss furtbk rirdien, the palypeptidgmay be
ex s@g t £nqm1n§bﬂ1z£ &E'lhé gm&sh@(;r nIoEiﬁes iR IpMﬁEﬁfdé dﬁusoﬁxe polypeptide may be

terest In SO recovered

s“?)@&&r‘%ﬁﬂ?ﬂ&h e Py NS D FoRbrt o B PRSI R o

palypeptidresuctt as ammtjboliye ceptocothyrntitwieald frypuritioypassshrpugh e effitigans,

c&oﬁﬁ{o&%h? Q)h{uﬁoﬁx@p t1 uﬂsﬁu&hﬁel?édtﬁo%:dﬁholﬁﬁn by changing the
ntrifuga er

oo st B or SV ot e s 5%4“ A

mayzttg by Anienzimg sumsnrmapearbqt SR END Biocher.. 193:

1781184 @991)6&1 a@w&r et akhak BlochEdal 188173-81 a99b))m cr o n. After
the Rxp f’ u&caﬁ%n r%%?s ?aqor]‘. F%%JSEF&E E:Qﬁéﬂe 2L contaminants from

honogenat pur i means, .
Byiggéap nﬁtf“éﬂ?‘lﬁi‘r‘é)t%@% oI i e roughofich 8 ontminat
coitlpbsitiad is bdsse suciotdt chi &iler tetaingithé @ntapinant. Retyasion pihe chtapyipant may ocour
b}f thdchiahi ktfilding orile!:ﬂlnﬂéﬂ: dr@cﬂvl cﬁHture 4ol ﬁlsgrﬁﬂoh @YVnddBhnical straining, a particle

. pr ocedures i nati o
e N S i%'mmr a5t EORPR POLSH: A i e cse of
elechekimsfreentire wochapisinn the pitiolesoltideb witty ppughepEhRPOTSRs @tPFénd is retained
orf tHeBrefl byQQJrMEl%@&tﬂrdé@ve fdrd¥81 OB hohieveR BctibRihelit capiadef dhitbeniodifying systems
oo A ot S e St BUIECHS el DR IR AR b Ubmpe,
TR 8 on- o T amunoar Tt
whegatheeoguttmeinagico wnmwﬁss anjopip 4 Aesonipthargs pd %‘?‘F -used to alter tho charge
cHaRM&1sEs 6EtipiTReSuchiBhi@ie chitAliiapiakhited bytheflact i on

chr 8%?39{11})6&& gﬁe smﬁlgfy %&t@@l{o regﬂmﬁis by &ﬁvenuonal antlbody

chr oma ograp y on an | on-exchange re
Pugfipafiperaryspduiehsuchig fesmpple.erl AYREST @E@?ﬂ@% %’%@ %ﬁ
clﬁdmm@ﬂaphmegtﬂnﬁtﬁi-ﬂ SMBRRQSE%ﬁrDtam-G antigen-affinity or anti-IgG afﬁmty

l‘ytlnfa h&lth'éxﬁsg'elﬁ{ {ugn, %h&aﬁ&ﬁly 'ﬁ%uon%?o@ﬂﬁﬁéahﬁi, prgdlp(iwﬁon, e.g. by treatment
|0n ancdg trat|0n

ngs@te,-pslye pe géssg%lﬁ.bcfa%ryhcégl bogr ?c’h?ﬁge %hﬁogaa%g eph(yj |e1g using
resizcaohes hydipryemiite,.gf, wsinstchrsaigngseleimy phoshete eh a5 pregui¢-ydroxpagptite and
BISSEL&HPO %Qm&pexélﬁngb mwlddﬁ fose BAGE Bﬁosﬁw chbkeﬁ @diety Qut f¥fatral

G T g e B e B
eampip Q- SEPHAROYEEASE FEO W tresin P raepepci FEPHARQSE %A%T}%OW resin,
DEREYOeOREARE™ st HA RSO ROPEARL Phosgly PoRER) M e, RRAMETOGEL-DMAE™
anti body and inpurities pass through the affinity

chr omat ogr aphy col utrm. The pdl ypepti de can be
subsequently eluted fromthe colum by changi ng the

condi tions such that the pol ypeptide no | onger binds

to the inmobilized reagent. The i mobilized reagent

may al so be an enzynme such as a protease that nodifies

t he polypeptlde (Sahnl et al ., Anal. Biochem. 193: 20
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25 is retained by physical entrapnment when it attenpts
to pass through a pore smaller than itself. In the
case of electrokinetic capture nechanisns, the
particle collides with a surface within the porous
filter and is retained on the surface by short-range
attractive forces. To achi eve el ectr oki netl C capture,

d@%@ymg@ E&F Efike! Methods
res ’%E ace arac’t eri s{1Cs of g‘%t See Qe
lsohmx%pmmyubomrare%wﬁ%@bed pARibediesy Leberplony Mapg “e“'flgwand
LanQ@dsf@BB‘ﬁﬁﬂxgH&b@ﬂMﬁﬁtoﬁgs New(Yatkt 1988)C charge rmdl fier can

0, H38bodeh BdoBhned: 48 £ I8, RANENGEREE B doibiifed pfperdidho

nant 1S r tal ned
soig P‘P%eé?wthP@ﬁsﬂ“aaﬁfnf B e, e CoRPRGEYP oo
emtB it aicadidfphasdis pabled praedinp snditht smiobilimdresgentciptyres the polypeptlde In

o e B 09 1 5 b B8 i
on thy Sél p&fs’: Fhiaﬁls[, g,g P&WF‘@‘%PEEMB‘%F coglpﬁs Olblf RS Mo%h%e)ég’lumﬂ For
exafSHle khe PGty mmrcotmisys iGourson tlingimrthatthd mmphﬂ}ze@easa% fepoyeg g part of
the ﬁ:ﬁ(fvht? Fx‘b%ss Joia] r&%&@ﬁf ﬂﬁpé{mdem&ﬂy %ith & PWine zipper dimerization

4 clarjticatio %m 111z atJorhEorgcocentrlfugatlon
°“B?“e‘6‘?“f$’1‘i‘§’i‘“?"6 YR % P TER 35 Wt h_ammoni um

sul ham@mbgmgmtethhwrvm@ogwyue@ﬁmg&e petgsptige o leadpdfeasybind
optiB¥e0 {648 GEm G oHIPdo R HiRRia)s théd peksed dfdugiga filtSipiring a aghitha s opposite

to tggeé:?ar o¥ %P ﬁ%e&t Et’ tl%eZ)H 9t theﬁroﬁ%dsﬁ&, &30 &) 'vé’]lgached reagent from the

i cer am c- hydr ox alte?g‘gdtth
conumEL ter awd’e BOTItRAHY. cBareeH S Tepeeve %’gﬁaﬁ@a"i r‘i‘tﬁ‘? HgEgee & e
pH btk cagpoan@osmlt ds Ydidigprardases, peatinap preteiy Goatthen mtathat cqpidpch from

a g&:;smﬁ& G.L&W% Wﬂ&%@%@gaﬁ%ged RQUNSS dathrBRAis Hathes

quat er nary am noet hane xanpl e,
postsv B R EACE e B P S PR YRET o e o
chafaEtéiiEt GERhYREBELJE ASTeRit @ilecemsiosition g@sepbameintimyitiprrRpch that the
%{n@ﬁ%ﬁ&@%er 6l afll padBbaiiiafathtdugte The Hilter may be placed "in
lin i

27 resin g s
e L [ b BB 0
canjbg eribigyer Ryycoateering the fily M@lqu CHIPE eRoedrir, eI i piEucntis colleted
intdHB6lftdnk e filler Yot R gedérAaT usify thohiiquesdpplicybldvithergpe of filtekHzsrd. ow

Al B0 e 6661 Bt S PRI SEIRO e OB o o MNeibbtein
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Engsenp TRy} 0B ASIORRY R L6 %é@&%%%@%
m—-’s- @9515C(19}93‘)a18®y¢@a AMicumbil of Bioghenmivahind Biophysical Methg

(19553%@&10{3@&1 t Burnd? b HIRRR Llxulﬁaﬁd BW& ﬂﬁ ll'ﬂ (|D99Qﬁﬁld Rea et

the_s
e GBS SAEED Bt P S ol REL Biboos | lopld
norgallytchrepriseaiivesdiatia (g, ctOhémlFeé BRIEOFFLOT RS ewpglper spigrehto which
hyc@Jbl(&th@thy(e grpaﬂktyf drast ddifs) potosnen MatleH1a el are Bvibiel | zed

comme n{l}H egxgné]?%%s uE: g ?e? St Ergr?ott lmé%tsi te gPhtglm éﬁ%ﬁ@ﬁ% 6 fg%ﬁ F‘i@Miumn
mtbioawphél thmﬁ%@hsrplmlr@@ ioteshmologyrBi &ROSET“ High
Pmmbaoma@m@mummtdcmn@ AB,Bgedeh); mmmmswahgh of
2 %f&n@e: bt %*%i‘ﬁ“‘gn hnaﬁgygAB, sWo& 1)%1?&%&@%m EMrD Propyl or
FRACHPFLTA EVB R heny] rhea (5 Mok Femmensy: SHASFOF R ~ MU MATBS
PREEPS BuyliSappoisdBio@®ed) Califymig)y WE HEBropyl (¢ 30 columm3 T Bakeniew Jersey);
méf&&%ﬂﬁﬂ&'e&l&%e s oG HRRPupept i de and | eached
Flhﬁbé‘i;L‘ﬁ

rea ent and ne_or nore f
co n Hé?@%tﬁh ‘i?h% ‘Haf‘bcﬁsgah" vgﬂ Em o thegt gnd ncade Cia
alkpl clpdira ligked tol appdrgnatiz ek bt SEPHAROSENG agatosss epeiliesf e&’H’EWI Pheny or
octyISREBAR O™ biRIyRék Rfh o Bfu16R BB HitrédeUS FRONG $,214984 @BHIVE use of
eached reagent fromthe 15 conposition. The filter
may be positively charged t# renove contamni nants that
are negatively charged at the pH of the conposition,
such as acidic proteases, protein A protein G or
ot her reagents that can leach from affinity col unms.
Al'ternatively, the filter may be negatively charged to
renove cont am nant s that are p03|t|vely charged at
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H C has al so been used for purifying antibody
fragnments. See, for exanple, Inouye et al., Protein
25 Engi neering, pp. 6, 8 and 1018-1019 (1993); Inouye
et al., Animal Cell Technol ogy: Basic & Applied
Aspects, 5: 609-616 (1993); Inouye et al., journal of
Blochenlcal and Bi ophysi cal Methods, 26: 27-39

low. I]I 3 hoblc ter t O eltnatgl | phy. _&) Eé}lnerﬁ‘ﬁﬁlxﬁcatxon
Théne%jy GHF‘NLIY @?ﬁgmﬁéﬂgﬁ@%ﬁﬁgﬁ% gy i pod puince

linked anfa6y ftagrienk3qs. &, FAY fragfentspfdon{ db&&ﬁi)mnng-ﬂnﬁbodnﬁ'm that are not
correc?lé E;?dc& %d/SPMﬁFﬁE{«%C Qﬁ&%o [;:ﬁﬁé % m(uﬁod? compGJﬂQ)ﬁ Srepated lﬁ-@aﬂ the cells

ose or syn copol yner mat er|$ ;n %Itj
is Pﬁg’éﬂﬂb phiseeddo 1" e Pty gurifigatign s‘epa"i" fpyramgles inglyding E’Pdi?ﬁ’ﬁ?g") ear e
chrdiftoprydgl, seldRbtyopidkess, dialysisyme affiniey chromatbezdphye Theoswithitity of RIptpiy A as
an a@%{% aftide Eﬁeﬁ&sl HEE spegéé tandqgoﬁlpm Lnylﬂxﬂﬂnﬁﬁdmm dbR@itek is present in the

A e N e
(LiBwextl en).,, L. IRimann) MeRE BLARDSISEN Piogh G IQGQO@GFME@H agsg ifefypes
and(ﬁP A iR 1@%&@ ulled. m @@)567 A5 (15365 JFHe matriOdtwhich the affinity

¢ Ol u (] CES Suc!
ligap ’Bft@ERbﬁ%’B 8 }ﬁ’;kgﬂ@r °sesgv%° eny: CﬁW&@ﬁWﬁf? lnL{gﬁ)ior .
as @@romavmpwww@mbwavs pipn¥ifor fyster flogpaptgsignd s &% ing
timédaREan BBEBIM wm d@dbse. OV het IRk ody lmhTibs b CBBA tigﬂlame,prﬂ@OND

r n|
%ﬁ‘res‘i"%% A M@"‘M ﬁﬁ’gmd“ EARLTM odiblf ﬁ{arm apLC,
uchs ﬁv&w&meﬁms’ﬁ’fg‘: CIPIEHOR, PRI
chr&ﬁdghplfyy)d siliqa ) vhioingtogedphyommhépady &E@Hym%ﬁ“ﬁ ickyermatography\g fif anion- or
catlléxp chnéel}leshlzﬁct?a@ a %phxﬂ@icﬂqau&g &hroﬁldﬁvdus@@mﬁdﬂ #l edmonium
a su port_matr h as SE(}bF@R(ﬁr l\/+m§gar ose, or
sul@'ie Pﬁee%l aﬁ also g § QR the TV SEPHARCSETM
Ciﬂh__pfﬂ_;&mll&such as cel lul ose or polystyrene. US Pat.
No. T@&%@&%ﬁ&%&d&ﬁ%ﬁ&mﬁ&d mzsmhmm@dmmammd is
eractl on [ 0 | e
useg EQ{ V%‘gg >gl.lagx}o(g:w L1calg']atneu%)ul:j gxi C% ng(l'gor\;)l_ll Ifog%].hfl Bgleﬁfg{] Fpl% pﬁ tibodi

IS met
despribed legein can Yeyised indfumpoofsgays, Hich 38 ERARYTMEHIPBHEY f r ag ment s,
€S P &Bdrapbutiy use b tRGblyyeptded miefkd asig tiingthbd degbgbed hérgikmelalso

con%egaﬁ ap,&) %r i:&ﬁ&ﬁé@ %Bétg g’a@img)r honEﬁlb an %@&5@9 Exﬁ;,ncéc é}&mi as desired, and an

ant@eqywe»crﬁe P AP (ST GETER ik B o sy o
dellvetidl fﬁmlﬂbhbll@mtsbﬂﬂb}s foodripesngtinowmolgxinsyiefumef cfllsfonceryerting enzyme
actfviibd odnés di 8 ta&[at%ftﬁﬁ E‘ bi tMno?)Ufa} 6@ thido@buddisedsEsq6 for @Fpeting immune

purit ﬁ ‘ggn ste exarrpl es i ncluding
°°‘FR}Y}FSC§9<§?5 TEEP rorrat ogr aphy, gel el ectrophoresis,

di alTysapsytic Sorroblaibrsiof the nplypdntids m&mgqfeéﬁ?ﬁwmspﬁémwﬂ fhab‘f‘#PFIt"W
ha@xig R aeir8d d&g& @@wmaﬁéohanpﬂyyong@weﬂ&mmdm exgt:ptehte or
Ci SO 0 u o
:ta? %ze{s (I?cmm§ f’!bna{myew 1en%£ly1t6lhggg& SJBPR h& Q19§&)), EFS of

rotern A’can
yopkikizdd ¢ake 95 aqupquy solifieS-bodi es that are based on certa| n

hu W&Bcebtﬂﬂék)ﬁrrﬁlﬁ,&kdi}ﬁents,(oh‘. stabiliaay dte @h-todic to, recipients afthedoshges and
conBilbhions o e]d ghd mglatg %gﬂ'e)s U Eﬁs%a@sbﬁteQd'aﬁ h@GRABBARREdS] or

a nous S Ot or.o
idaggs mcluémo\!bm acrg loqggle;clﬂi%hk(gyélg? §LH %881%5 Pol)ﬁaeﬂﬁes
proMms,&hbhtah@rua)fafbmﬁinIgylaﬁnl ardremoioglabulius;thadsepbiic polymers S4ch &f t en
%ﬁ}r &ﬁ'@ldoxlg%&tat‘l&r suddBd il)}cﬁ@ §1u§ﬁ1§1e %{)ﬁhﬁl&mrﬁmne or lysine;

hani ca) | mat i c nt v
mog?sacggans dbs Wéelswtg Wfﬂﬂrgrrny clu ﬁéuwfc man[\o?i Lr%gxn@ng cﬁelatmg
agénlsouoh pCRDTA; sugat alsdhols sugly as pn@et@ssamgol sqlf-fomingrcppaisrions frchns Sodinm;
an@6rAb AR Guriohrdls BG3E DWEENWIE URORIS ™04t pb1eif ¥neabingl (HESES &

CH 3 donain, the BAKERBOND ABXTMresin (J. T. Baker,
Phllllpsburg N.J.) is usefd? for purification. Qher
techni ques for protein 15 purification such as
fractionati on on an ion-exchange col um, ethano

preci pitation, reverse-phase HPLC, chronmatography on
silica, chromatography on hepari n SEPHAROSETM
chronatography on an anlon or cati on-exchange resin
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Ther apeutic uses for the polypeptides purified using
the nmet hod descri bed herein are also contenpl ated.

For exanple, a growth factor or hornone can be used to
enhance growth as desired, and an 25 anti body can be
used for redirected cytotoxicity (e.g., to frill tunor
cells), as a vaccine adjuvant, for delivering

t hr Qﬂ}@iyytfph& aﬁigﬁﬁ'tbs exﬁx@pp@d IQInﬁrochﬁlles ft8ated, @drleABiple, by coacervation
tech mlys%lol% cxal ITI%F or F%?: leé OJro Qlty ce]Iuier%é ge?a{'lx IO ocapsules

a C
and poly- (P?tbﬁ?qwlqtehm@m@w&s rqanestyds)els colleqdal fi@a deﬂlmgemim or example,

lipbsbiidd ABumiG HigRdsFh¥RS mickdet@didns, alb-batdes Euﬂ(iﬁﬁlagé’u&s) or in macroemulsions.

Su&he%ﬂr@(ﬁgsgf 'd%clf,sQ% “}{L&Eé:%“ﬁa%céuﬁ& %néépl?dg;“ df e 30

hav THpopPratds e by @gW@WS%? wawefﬂh fsiregffly|accomplished
by flayth ttodgh setile lfration aegbraiad, phoea fof folixtwang ly@pitlizitiof id Secordiitution. The
mﬁ%@@hﬁh&?&ﬁb@Bﬁghﬂﬁé%ﬁzﬁfﬁﬂ 4fical Sciences. 16th

edi't ) |n the form of

l'yo B'hﬁ‘ﬁpf"?‘él%f’ WEpkde ompostions &’agml@ °glared fpto 2 cptaingaxipg g sterile access
port, &ar piample, an wkayenoissplition bagror w4l ddying p stepper p@rcerbla bys Hypoderaictigection
nedgcipients at the dosages and concentrations

ci 1 PR ooyt 1 B2 RS0 B RARRR A Rpgion o oion

by foferoBs, ngapafﬁw,bw@ceﬁbqa’dmtrdnwwulmin@@aﬂaa fintpgsteriph or iftiaisgienal routes,

or byliastinaddRlddse dkehsdS hdldd B8 dw. TRd psRpptide GiBministreddoftinBdusly BytiffGsion or
$EL al bum n, gelatin, or immunogl obulins;
by g et
y g Iic polyners such as _ pol V|nylpyrroI|done
am AYebie xamaples gffystained-selease prsparations ipeladespripermaeable:matries pf solid
hydaepbiebivipplgm@s cohtyisingithe polypaptideSwetinh hatriced @8 jin tishi faMmECdhaped dmes, eg.,

il mﬁ&J& éé SHx %B?éé dF dfRa-teldsh Lﬁ%&g m&iLdA %ay%gters OIS @ 2., PHliy(2-

ext r ents s
st g 521 g
L%Mlﬁh&é_ 98306 (wzmmﬂmylalcw»apw@udwm & Ne. 3,773,919, EP
58,3415, Eap6ilmdd &L%Mhtinc&&d %\QEEBHAM& 1&%%@% ef1., Biopolymers, 22:
54@%'6 g1$%351)ynon abY Cegll let(e ere a rz%pge chbleallac oacr@y

roca SU e ar’e

glypplic Qcﬁla:el@ ypnalp Fl@has theé@n&qn&gggow W}Jlﬁp@mp&gq:sgpmposed of lactic acid-
glyfudit yoniRbpoRfur addledptdlitie atetaAd) ahdpolyDy CF JhgMioB bityrica el (ERl18088)0r

I
e LR R T
molgeer e ’Q\}Q% Sl REoteins, or oS e periggs Wi o cnample,
encppsgrtaisptivedi@sgmain m:tbd@muﬁo& long sie, i@y @aypianaturedr g2gregarechs a result of
exﬂeﬁnm&mé £97°C, Bltihdin Dﬁé‘s %{9&&3&&' @Ry and {m%ﬂﬁ@ch!in%é‘s@ I 'ques

] n, Re SCi ences
g %"r"%"‘ty%i’g “6P Q 7S aﬂ?ﬂ‘@?ﬂ sty }za“i°?1 “9?“9’83 on the mochanism
invelyidi Fef exemndg, ifén ammﬂorbeecm fis|discoveFési te be ingermeleptifed Sy-S bond formation
thr@gcmaismsda @fkerohilige, fsthﬂxﬁzﬁtﬁﬁ mmetameemp m&h% bulhykilyl dedidts) ON

Meco%é{{g%d I élﬁt%gsr%oo &lmﬁ tm.mbtura con us¥1 Qppfo§na e.a?c}mvgs ang gevelopmg
spegificyolyprenmptrixgerpmbitianz ed f or m or | n sol ution. Therapeutic

pol Wﬁiﬁtd—rd&as&xﬁ[?ﬁ@ﬁde&bxﬂﬁﬁu@m i tulieliposoRallp bﬁﬁﬁﬂd polibéptides.
LlpGSgBLS%{)I&%DgH%ﬁt{ﬂ) g‘%re%\teg zl,d b Ko%?&%g% Sep scpﬁév lta 21|8 ﬂ 1 \)astem etal,

exanmpl e
Bro BI85 157 %%Mmm,@m#muﬁée@ 304034
(195UxEEP 15282 £ERCH6, 6106) BB $83086;IEH @43:06l97ER 1L 42(64 B Udpaneseip&ent 4pplivetidn 83118008;

U.S/at. Iﬂloi(m%ﬁrﬁﬁ 09445, GndFp 107, 36# Rl 12 Lp&smefjﬁ‘é Kb st (about
200_8mravenous Pt Merl tonea I ntracereb

in which tlé&hp: c?ﬂtqngggrfaéef fhap abouB}O mol. % cholesterol,
ﬂwFdﬂmﬁﬂmmgmgﬂamgmmabéﬁwﬂwammdﬁwusubmaywﬂumbaw@kse syst ens
as noted bel ow. The polypeg%|de is adm ni stered
conti nuously by infusion or"™ 15 by bol us injection.
Sui t abl e exanpl es of sustai ned-rel ease preparations
i ncl ude sem perneable matrices of solid hydrophobic
pol ymers containing the pol ypeptide, which matrices
are in the formof shaped articles, e.g., filns, or
n1crocapsu|es Exanples of sustalned release matrices
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547-556 (1983)), non-degradabl e et hyl ene-vinyl acetate
(Langer et al., supra), degradable lactic acid-

gl ycolic acid copolyners such as the LUPRON DEPOTTM
(injectable m crospheres conposed of |actic acid-

gl ycolic acid copolyner and | euprolide acetate), and
pol y-D-(-)-3-hydroxybutyric acid (EP 133,988). 25

Wi lAﬁ eﬁ&{u}é %&ﬁt of H&ﬂ) eftide & BM ﬁgfﬁ th\éxlaﬁlrwlcalﬂfvﬁﬁ @ctpﬁld 6lﬂ'@xamlple upon
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m@ﬁb&%&ﬁﬁéxﬁﬁl&%&ﬁfeﬁ&gg 'ty?gal rg?%bsﬁlge Indight rg@; basl ybfgtq ruF/ﬁg th 888 10
mqRg ST SPER ) 55 S PP GHRLT 15 Sl St e

polypepfide gitit mxdosage is repdhed thay aptlieypothe debited effebiaFhg erogriss of this therapy is easily
nwmmnumygﬁmb&hmmwuaatlonal strategles can be deV|sed for

ant I.I?Od‘)é &Orl | |Xza lggndgr?&{% re%%ncee an I%smrﬁsg'should

i nvol've |on ch
nogfhoxvieYsy, b¢ wertrecd ablemﬁlqwl@rsm g ma«rnﬁ% h!srem a?dmaﬁmtaews heren
ard iltopoarEY by dfedenct, sul f i de i nt erchange, stabilization may

be achi eved by nodi fying sul fhydryl residues,

| yophilizing from acidic_solutions, controlling

noi sture content, using gﬁﬁv%kﬁﬁate addi tives, and
MgdaiabslaopMeodsspeci fi ¢ pol yner nmatri x conpositions.

A Dldsli@l NeSniblidattnRdypept i de conpositions al so
|nc!uge !ﬂg §§E§,:% SE{rapped pol ypeptides. 35
Lip e anti body are prepared by
met hods B.Rlegwid Genstrugion DE 3, 218, 121; Epstein et al.
Pr 0rhe ddatot plasﬁﬁl@ﬁ‘»l 130Gias ddsl@da foBBs didBmc pBssioh IAMBYID18 F(ab’), and
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codilpBb@ateidndach cldth dhhﬁresteihe@irerdn piie payreptiin infoaheperipiast (I8¢ @ d,
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—d‘
B A A L A e S
t heﬂap@dmowmlﬂmﬁlwmmem@wmbﬁonddn’(smxglplrsa?ﬂ‘ii mmporauy 3

sepafafds th\@neRugh sflhgia cHafn fof @he RaHsdriBiith of HOE Qliafhl AQIns1184, lighk dhbin

be necessa t he ther |st to e dos e and
e G et et ST FRT e YDAt i gl it
follglys thé kight chiiecodingtequsern cPdvaitdm ofithis terpinator he tadlf moter was added to
cottibRheiAbsciibRibd of thed AN Baif TrighboyCaANERal feb B ZBHH eBder @/ak PrécONatl.

TS S SN TN T —

Sileptierder veriagts of qucﬂmpvgm joglmnog prbre hsetato dieesttbpesedration of hetheheing (Bigpmons
an@ PR Rfurd metemg&,aai 6@6-83‘&@996))The progr ess of this

tTE:r f‘%@' e «?%%nso,l)( PEts 3 oAk ‘%én%?cﬂ <¥mo‘i ﬁngs‘és dgaﬁ%%ét%?amd is
depiqiqddn igveed - The efﬁrresmma#swqqgen@ﬁéwsp&m st% e 2 (FBR ID
NG ON@N &k amibBeacidQeyBénted ESEQAD NOB X add 3N font Hhetwd GRletiond] mﬁh fre shown in
. atent citations herein
F’éf‘%yfé](té&hq%é‘éﬁﬁ%?%{h& g;%; B PLE 1 Water i al's

and Met hbdsmentation 55y ds Transformati on. Fernentation

15 The lost etchinisdd i ferdrentation wala daivitie€ D E18) W3A10, debigraed $0A7. The
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f'or the dicistronlc expression o anti-CD18 F(ab')

and it was based on the vedtor described by Carter et

al ., Bio/ Technol ogv. 10: 163-167 (1992). This design

pl aces transcription of the genes for both |light chain

and the heavy chain fragment with a C-term nal | eucine

20 zi pper under the control of a single phoA pronoter.

Transcrlptlon ends W|th a ?. to transcrlptlonal
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Nucleic Acids Res.. 15 7): 3185 (1987)). The heat
stabl e enterotoxin U signal sequence (STU) precedes
the coding sequence for each chain and directs the
secretion of the pol ypeptide into the periplasm (Lee
at al, Infect. Immun.. 42: 264-268 (1983); Picken et
al., Infect. Immun.. 42: 269-275 (1983)). Leucine
sprw lQ&e rI'? eGR7 l%?t cé]g kit Q&gfoxtmgd hl%xébﬁ@ﬁ%lwd BOR Rl BB Hmants

hal n rag nent to ronote t dinerization o
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'ete genqty WB110 AfJiwl pho @éé "
wlA'(fa‘r'ag ammle}hi Wﬁ@b@%&&ﬂ?ﬂ?ﬂs AU RN 2=y AE’F 9 °§“p’r W
cododiiRed g0 Soliodnio sie fepedntos Avemogiui hydexfde (58% dolwtion)lsndmi@mc acid
(241’/5SOKJE§1) m:r@ﬁwféi t@tﬂgfe&éﬁ‘t&%§§e£déh tolcér@BIPHO Flﬁﬁ&"a&dmoﬂﬁff ghti-foam were

se cte r re as
o e 1o A . P e Wi Ul st ey ofb ity s
on:ﬁo on widitionel 169 of Y anzerietium MRS & atdpdo o mm Additouglly. 2
we@sm ﬁu wtsu (Gdiisx@lb@éﬂaﬁﬁ&daﬁﬁtl 10| hrfinoniuARHI A6 @AMbsicHotadiim

| phossl?a 1350 mon ashc sgcnan %hto &M%i/r%p 2% s&iﬂxm%glq{e @ﬁl?drate and 15 g monobasic

cti ? cin-resi stance. For each
powumpb@pha\e é’rlﬁéﬁ‘f’*’é‘ﬂ tpy fhe Fegmentprgp warlgd o p refo 9kt %ﬁn‘mﬂlﬁ §hep thg cyjfure
redohed @pphiidﬂiaﬁly 2001550 AeldmibhisDuntibgpprotiasip 250 mt wererdded ko tishak e
fer%J nﬂaﬂé? Bbs%reﬁ:ﬁ&a]mco%ueh-gr ’iﬁ%'h&ﬁ@ Squl emented with

tracycli ne  solution

10 iRl ffmatgaaﬁw%e the figsplyed eryesppiRont g’g&m@ﬁ‘r%‘m Wwaf%a%’d the
cogpenitaad fharose schyion wasifidbhsed on the@lisivlyed axygen prel@@Eigeah s owlergo ¢oheh the

diddsifed od n c&@&%ﬁ@ﬁ ﬁ ﬂf@ s ink. | lofdequbR1l, rﬁ?lﬂfs ntrol §dhéind, ﬁﬁrﬁfﬁﬁﬁdﬂﬁ of
initia started g&rox t.el

TR R PP L PR o ek Ao Thislae: B B oot
capskityliberimeutsion eeressrofidisly, mam@lmd thsfoxyaentwfa@eat@?r @ighplic rate of the
cefi0l Ut i on (100 m hydrochlorlc aC|d 27 g ferric

chl oyide xah 3 inc s t
obaft s"%ﬁ% %°F"i¥ 8%5 SRV ar &P °n H%QJ@"W ”"Z“s

angﬁ tiableftietcalculagonept élep’fyz@us%eﬁra’tcerb%ér?!uawe}ﬁ?éﬂwsﬂl f%’f"?“&m

acid, 5 g manganese sul fate nonohydrate, in a fina

vol une of 1 liter), 20 m of a tetracycline solution

(5 ng/m in ethanol), 10 m 3%f FERMAX Adjuvant 271m

(or sone equivalent anti-foan), 1 bag of HCD salts

(37.5 g ammoni um sul fate, 19.5 g potassium 15

phosphat e di basic, 9.75 g sodi um phosphat e nonobasi c

di hydrate, 7.5 g sodiumcitrate dihydrate, 11.3 ¢
potaSS|un1phosphate nDnobaS|c) and 200 g9 of hz Am ne

o . . . "
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Fol I owi ng i nocul ation of the fernmentor with the

cell -contai ning nediumfromthe shake flask, the

culture was grown in the fernmentor to high cel

densities using a conputer-based algorithmto feed a

concentrated glucose solution to the fernentor.

Amoni um hydr oxi de (58% sol ution) and sul furic acid -

(249 Wﬁéﬂltﬂét‘.&lﬁfé}eaﬂlﬁd ﬁ:eﬂ*—he%ﬂty f)ﬁgprﬁ)&nitdih@d i _26 @DM?ﬁeﬁiﬁmﬁé‘n was decreased

neede r additions i=£0
ﬁ'omanlmnaéyggaf 1%@& éo cfg?r%mxgagerl J}g én é)ger rocy:ugnn %903}5 Ji%xg]m f 200
mbYpéisoprdnid PRrthiogalastopyranesitie (P EC) ved 4dded érindugeyheqyy chain Synthesw

apPRRImAY Mok ¥aefe cufelibroféhedd BelRelitin} drodiDs3d)0 M of 1M

magng m.sul_f added to the fernentor.
Addi 'Sﬂr% P nghﬁssue & a ed salt feed (consisting of

appr oxi neg-& grugtierroni um sul fate, 26 g di basic
pot %8&%m®hﬂ&ﬁhﬁﬁﬂ7ﬂ,3walcr%ﬂ@ihﬂﬁhdlhesﬂd piofibtRIpRSHID AXED18-
7’1‘%I s@f%%o@e an% ugsd ?o%gAbE %m%!)rtalr ﬁrtargtzoq Iopéﬂg rl‘ggu ’Fa@faldh hédn and Heéwy-

asc pot assi um pho of water) to t
che8 ROy THRGKE Ssqusmet o P‘%"‘f"aﬂ”&“%}r"a?‘ssmfﬂ‘mﬁf"ﬂ oRfRAT R &
credtelatnwaxa&ﬁommﬂhseﬂpawmm mately 20 OD550 and

conti nueq, Hbdolasg@Ppr oxi mat el y 1250 m were added to

t he ) Fermentatlo wer e
cont TH%E%S% Psedi’fi'lgﬁ frpeREons e Fﬂj’atl"ﬁ 8“‘% é’? r‘?&:ﬂ fepigigted 60HA.
Thgryorepldtd genctips SFGPHAG el Wok 100\ drvddyedry phod b EIB g(argriac) 169 deoC2 degP41
iWGROIER L) ph YPe-FPestor 204 HoltGells G610 R Etbrined With pOVGHIOSR successful
sotJ ution was f.e based ngﬁthe di ssol ved oxygen probe
signal” Th oréed EEOhT Tl the dissol ved OX){,%TP

c oncerrenigtiquyiereyn yodes canditions piprilar totpnsesarpgérRP18)F (@b)res egpribed above,
wittOhd priadipabéx Eepiitas thaV e tu Lo gth wﬁaﬂ:eaéenaﬁpnfxeﬁamm @id 114 bours, and heavy
cbg.ﬂ%ﬁmu&q Qx?grﬁif‘.&e Wel to?}?fbm@%'ﬂ&% eﬁt JPh cutture

ac ressure, ect the oxygen rans
Oe%ﬁgﬁﬁfzf’y in the ferrrent ation, correspondi ngl y

rgifiation df ifiedi-le ipibadie rate or netabolic rate

of the ceIIs A mass spectrometer was used to nonitor

t he conpdsiElemidConstruetion of f - gas from the fernentations

and Bieatpreadbnichetcial th flaahid @xTFGYfI“sEUvemmsgsgeam ipt3ake a piwd promoter

(1&1&519 9:'2:1 ‘Nu%lb A6dsRU0 '9_Hzt1j 9631—%@7*8 %@8 1'))n 25 @ﬁhfn@bﬁ@ﬂo%%n%’@ etal,

o6 ssid (aebE 25 ¥ S Yagmfﬁh S sigratseoumen R
refati@treagth a‘tmtﬂ) @lmmoggtand ‘émmmpmmmg&@m -6 (19PE)); PP epding

sl Rf Efti-tRRP BQ¥ Eﬁln}’ 5Yod, tEHRUAESr (SdRbifidsek afll Grobe, REWbic AXM: Res.

0 t hi o] al acto OSi
1255 AP sromat s e e Rl S A 2 g5 (s
se_ﬂ_c@d b Bhing-Dafzerag; (8) hscqadl Meru caslon ariaphefthe §T1 sifral sehruens (TR roltive
n%gng a%@o@) o%dlgg se uEIQéjfdxCJnh Qﬁuqucto%ﬂﬁlllenah ﬁeﬁ%he{xzxa 6rddQ10) a second Aty

o e e T
; Dant. Biol. ABIT7HO(1978¥ t h above, and

l; se dI'HuQ lth@ oe'eta} &sx&xﬁﬂ‘ﬁm@hﬁm &r e RemPdralfMphratd b &448n of each chain
act or

b}i usm¥ two dlffexgntlt h%' r]:wa‘n enhcaﬁ gro}ﬁotgs % Q%z:(ngg ?1%‘? hgm is uncper the control

equence ro m
of th?@éqﬂwwe dHowpret the qumqr@tqr & used @ ce#&eldheéraescrr?éw of heavy chain. Asis

keid bhiin 13 2 (PR 4G 24/ ASdHotbrsack HdBded undér subbtedtify dtfRicht@6ndiiBR. A

{
<l SO S5 OO s g
melgi T wense pldieyiEesim caerpofpETF-TRAHL (BEQ I NOrAARIpYided in Figure 5, and
thiopotypépiideseqbérads Gtfendodee JSEQID tNOS:Eandadbpaé¥rdvided in Wige0B\ (WghFJhain) and 6B
M Ehaild fr&pe%ﬁ%f}r %%93& ceHsTlllﬁwQ&Qmmpﬁ%mQ@%kh%xW@FL and pJJ247.

transformed wth pJVG&1L and successf ul

transformants were sel ected gnd grown in culture
Fermentations were run under-conditions simlar to
those for anti-CD18 F(ab')2 as descri bed above, wth
the principal exceptions that the run | ength varied
bet ween approximately 72 and 114 hours, and heavy
chain was induced using | PTG from approxi mtely 4 to
12 hours foIIovv| ng the attal nment of a culture 0D550
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a. Plasm d Construction The expression cassette for
the plasm d pxTF-7T3FL conprises, from5' to 3 : (1)

aphoA pronoter (Kikuchi et al., Nucleic Acids Res..
2(21): 5671-5678 (1981)); (2) trp Shine-Dal garno
(Yanofsky et al., Nucleic Acids Res.. 9: 6647-6668

(1981)); (3) a silent codon variant of the STII signal
uence ¢TIR 25 relati Hspl RA%h
pHZﬁ'? angﬁc?z mﬂé t% e r%mﬁ%%‘?%%%ﬁA?M%%@% 34Ar§ig9 e
Seﬂﬁ(slﬂg‘!)'@f?nswcﬂﬁ)nlmﬂ‘??@m%@& ®9%% for anti-tissue factor
i ght chai ﬁgeﬂtaﬁ@n X to termnator (Scholtissek and

G §§nau-'s\§él%l ﬁstﬁﬁ%ws w1:h§g %%55/3(11)8% Weonk)ohr3 Bclq

tacit pronot oer

lacLéépmpT%ﬂpc f@E) éeg 5wa€ 1@%§)hyst cePs7 )Fol.g)wm§ g&rg%laana{uippséecte ‘transformant
pickSlrére RodiBle@ Rtfol3ail of [Byia-Bertat medhoh Spplaetted-vitionbenigitlind 9 giof) and
; f‘y%m ﬁg' ) 0B ke ﬁo@%;&ﬁﬁ? Lk hRUA Ylter SR NaRlBRSNbtea

uence for anti-tissue facto dosoribed
&he medigay éfsPFbnga OEPIN and&??d’ai‘ﬁfejnmﬁa“g‘é‘@wh‘t?%“?&? as
in W(mam 108, except thit s folleitigaswifiomions ass ahdedo thamehtgiopprodesst 390 mL of

W Jéo‘ﬁt apglja’ﬁmgely Rbirs B %i@éz{@oﬁ‘ceﬁﬁﬁgi%t?about 30 mM. 100 mL

ring Harbor Bi.ol
ofa %s?lg_tg? SSIE’TGW %@ro tﬁ&f}ﬁg@% Foihve f06ca1rtﬁam}u.|o§ ﬁ(_)ut:imM
Theaférinmw@oxf\whmmmhp@ramrhnywbemr ate expression of each
B. PRk Ment®¥atbisi N two different, rather than two

e

ersient i Yoo Beecicsls e e 1o 45 BB SOR GRS Systomy, Soprptpof
NUPSGWY B& RIS Pre-Efit Gels (fordbw-Kd@idsnoletuldr veighapibteindhoA and

%ﬁ;\cll pronoters are induced under substanti aIIy

Fent conditions, A schematic c

si nGre@repipigtien st sedidins Wetgieae 98/ prreAy gn“g‘%ﬁﬁf%‘a@ Louis,
MOJESW)C Etbskritlific 1hcitagpbish ndbleciildn reight of 36 b#Re. Ad pdfer shemisalppere effanalytical
gradel he expression cassette of pxTF-7T3FL (SEQ ID NO 4) is

rovided in Figure 5, and the pol ypepti de sequences

D——mc‘ des (SEQ ID NOS:5 and 6) are provided in

Fi gUkeastibdy- §id Fgb)-cortaining )F- cofi chatgls Weedarpqgenizedpsipg & microfluidizer
froth $BREG T dai &lcY(modE 12 10M5¥C, Kiftdry, MN) BE AWV THEE IR werd pissed ke Gmesgigough

XTE-7T3FL_a J
o Bl o R b R Rt e
thrapglt 41 i@HSIAT 1fathrdsrtng Pqﬁh paprcthrough fhp wicroflyjgizpr.; The topalRrotein (oRe| ﬁ°“ in the
F(ab’$ hekasperaieRa 30 fg/Mi) AR OIB BAA 1 ITF hdn@gaats twhich wes déeiyed from re-
sus d%aSé%%thw?ﬁ Qc{lmgn of18 ln{ il f‘lﬁ'aﬁh 'ﬁﬂﬂﬁa wa\é\&etstlkpended in2§

I st onA) ptr3 laclq 5 | aclL8
Wﬁ ﬂ'ﬁ‘ﬁffcpﬁ%E) degP4l , was used as host cells.
Fol Irmsskhagidine lacwsd ppecipitibroagent was|disestvediin etentastheodesingh final qencenzgtion
wi¥ET € inoculated into 5 m of Luria-Bertani nmedi um
supl ted with carbenicillin (50 pg/m) and
kana ‘(50 pg/m) grown at 30C on a culture wheel
ov e T raoipitatide ckprimpritsoyercfperforrpadtvith b eppstaphesbeprising ligtpte gpncentration of
0. 6%%)09 AloR®, BGidRe 1statdd616t0h Whephred MORREOAHEB E. @ bontop@ate in a

i tions
57ROl PR DD SESE: L Har 2 ey Tt S Sk Mg T o
NaQH depprding on Gewl deeired made to the fernentation process:
300 nL of 10 1M NaPO4, pH 7.0 was added at
approxi mately 40 hours to give a concentration of
about 30 mM 100 nL of a 200-nmM sol ution of |PTG was
added at approxinmately 44 hours to give a
concentration of about 2 nM The fernmentati on was
harvested 80 hours after inoculation. B. Protein
I dentification The one-di mensional SDS-PAGE gel
el ectrophoresis was carried 3%ut in a 4-12% i near
acrylam de 15 gradient from Novex. Specifically, the
system used was the NOVEX(r) NUPAGETM System
consi sting of NUPAGE Bis-TRIS Pre-Cast Gels (for |ow
to m d-nol ecul ar weight proteins). C Chenicals The
pr eC| p| tatl on agent et hacrl di ne I actate was 98% pure

o ~
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D. Precipitation The anti body- and F(ab')2-contai ni ng
E. coli materials were honogeni zed using a

m crofluidizer fromWtts Fluidair Inc. (nodel

B12- 04DJC, Kittery, M\, USA). The cells were passed
three tinmes through the mcrofluidizer at 4-bar
pressure. To avoi d heat degradation of the proteins,

t he ;mahard Was hassed. through an ice- vvat er bath
duri ng eac

J%—_t‘h——‘ig CI‘Of|UIdI § ttlmgstud)
pr ot &¢ W“@éﬁ%‘%msrd’é&‘?dé' ifol Wthteﬂ‘écnd‘l‘—’? lﬁ‘ﬁat‘ﬁsﬁ’%?? ﬂ Y
an@ e pHywavikept Filaaet fahlolfor kavinofittie tasgat rirotif. an@g(@ié,tt@ pHitas & hand for
M@ é)ﬁ'% | MR Gl sm&;&hc%&a&mg&s m&tpeempﬁast swwe 0.15,0.30,

LU ISR I B e B M 5 bl 0 o

peffdrmedet hacri di ne | actate precipitation agent was
di ssgolcuﬂd@@!/mﬁoggmdjp the desired final concentration

30 ( anov)s ]gonceﬁ;e ons o%ﬁaq:ywer;r alﬁg on e%& g?# h%}nl tqu( Bfgluté@g]etffgct of

wer e per CONSt
copdyptty iy REPERinRecipftatio TB@HWWMAOIBS@)@M B304 10811, 200, and 400
mMAR kr@icSsatiad tritibit ehaFidipg It vslaldpetfoffhed &cketaintide it dagpritein was

ng Ated*bQJ‘EB 4% s%lt t;dﬂceﬁtratugj the{‘ﬁ?ltlﬁ @xs sl sﬂke 8 ;)!)Hms 8 gfand the anti-CD18

hacr1 di ne te an cal t
HoPRE A4 AR e TR e RS IR A A o
thd taeregpblegietienied. 34 2. Et hacridine | actate

CONGCRNEIES thidndaliEYor thd BEpIE AIRGR) tssmmdwmsts,ﬂgat@m the

t et hacri t at
i w%ay}?k?awﬁ?%nﬂ%ﬁ&é@aﬁﬂe b el A ol
ethagrisline bftate pracentzatiopedf 0.6% 619 His horgenatghvire diiped R 3, 4 é W—fold
was £ Tempiéhrds@ity: anti-TF pH 7.5. The final ethacridine

| actate concentrati.on th .
oy S5 RS RR S GRE U bAECRILAGIR' iln! Gy phiAl o diued
4-fl¢ apd thefinaleghperidinglaciin cowtretsep 1 O (139 B Y1 869575 o ut-CD18 and
anetrh,a&pecdwetye Theaadyfds @erémsubatiaichi £ thértsethted Jater bath at a desired temperature,
i eC$ 6] d 78*6 agﬁainlgés'wg@ ﬁ&bﬁg&/ﬁn 2V6ﬁd xgiﬁﬁesg%mtt%gﬁﬁ@ss One long-

wer e to antl-CD 18 honpgenate to eval uate
%“‘?F‘?"ekqh%‘f wagpsrormede ¢y on protein precipitation,
The AfxOhixipg the predipitation agest axs!tEt‘J chilibomagenate to@ethes @hd adj@tnent phl, the

sag&% awe%?%:xﬁ@@ undgrQagﬂMg cﬁadfugﬂcs?g @(ﬂgrﬁmg@tfs' Biie tpi»%xﬁlﬂtﬂdeimerrt]ments were
pegwe P SIESé hﬁ%%mg?cg% v.%lse aext-lm%nsp pfrgon: e% cﬁ?hcﬁe and fwerage \}alt.lcs

wegrroeek rati on. The pHin this salt spike study was 8.5
E.a) o/iPigeidMsdy- CD18 honpgenate was diluted 4-fold. The

eth .gtngg% t@&t&&g SR bdllprbibtn tttm&mts%ﬁ & Bradforc,

0. 6% erence exper i nent

B¢ én"éb‘?‘fﬂ‘tj’é?t?’%‘?“w"’se‘?“"l“ H’easgrsctfb%@ o %‘ﬁﬁﬁ%ﬁf&tﬂé §°”€9@F"é‘ b were
mdsdredtumg d ganeki6\E el ByBotedgELASYO UThé simplbdweere dil@edibh figh geldtigjo¢ntaining
HANG Iﬁﬁkamf)d'l N I\ﬁ’@,e % o/ fisk gelalh, 035% 'rw§ﬁ~t IS 8% BROELIN™ 300) to

res ective erl nent's t%g ji_hﬁnal etbh Cri |netl
rofuse pemepecifid oiipg i ip foll@m&%ae e TerrrRrtrRARR OEE %a“m'
Wil ECP iTha dogjoigaf2 antiBody Avas o anticantitmeyWholef EﬂPdaﬂached i eomoredishiperexd
Tﬁk&%monMﬁmWh&g%ra@ &k fréth MiBecufit D&lc&%ﬁ@QPECTRA
Mﬁ?gﬁ%’ﬂ %alcles E e‘#gl) col's honogenate was dil uted _

y"?’i‘é & " ethacridine |actate concentration

E.RaeteilG 8%y The pH was 8.5 or 7.5 for anti-CD 18 and 20

ant i robrasufeReR@6eted BEY), anl BRILSH BFQGatORY] £prééiCG bifihif@hrbmatdgraphy

asta9 S O%M@@@ tgm%m%eﬁ%fut,sstas&g@%%a g&abs%fp?ve

Bwstw@m@e@wapsét Sherelan wesr?@ekb&ted phogpiiate-fuffpref sline (PBS)
anfl b1G6BA WithCPUBS dHal HaMbeerlyi dajsiédso 2.0Wwith HURI Toatinitrite thé infofiétence/Fotne r
m xi ng the precipitation agent and E. coli honbgenate
toget her and adj ustnent of ﬁ the sanples were
i ncubat ed under agitating condlti ons for 30-60
m nutes. The precipitation experinents were

'_‘1:




10

15

20

25

30

35

25 performed in glass tubes, at 4-m scale. A
experinments were perforned in duplicate and average
values were reported. E. E. coil Protein Assay

Et hacridine lactate interacts with not commonly used
protei n measurenment assays, e.g., Bradford, BCA and
spectrophot onetri c absorption neasured at 280 nm

tﬁhﬂﬁ:ﬂ lattht€) sdnlediverPtrdale®@bd bxéhdide @&tcﬁlﬁ&ﬁsmSPﬁ{@G Trit @olumns (Bio-Rad

l#g %lgrmﬂec's (E]lg U?Aﬁ BerSe zlasgagE%'h g;hm col aovstrc% ugegr%L Jgg)ﬁfnﬁx&edeby the
Veb‘i?f fAe'F‘f%thﬂsmmw@londe (BMAR Nasb@ap wag introdufeid SFabuges prapl.i n,
b A ;1 <Q decibR ik L8 4230000 to mee:&uﬁaogtda@memodto
r
m”%@m. E‘g% :gg i 5%%%%5‘%%“5%2%?%”&@%&9& s ploge e
" digyid taerah} FopitRyletiBecka(Mepanin Ve, Gho HSA)\\Fisiseoples
W@(@utehwrthé’@ﬁemgd tuoves eeragalépaiad faeendhof e eeins udilgEpurified protein (from
G@M,m_'?_on at 405 nmwas nonitored using a plate
Gk der trom Mol ecul ar Devi ces nodel SPECTRA 35 MAX
) unnyvale, CA USA). F. Protein G Assam To
measie BNA hacontsatiovia the supPifisnts pRr preribitetion isoebysured using a Pico Green Kit
ﬁdﬁﬂ%ﬂ&ﬂﬁﬂl’%bbs‘lﬁfgene POM) UBAL it dPuatbbdnbY by Gmmpr@éem (Pico

[
o S8 B WG S L
nopjprecqrsiody) The sy wapnetferaed iaige efpgreicprge mt@aam SPECTRA MAX GENINI
qumsmmmeaﬂda Difies @ohngalej 076 US DB ShachBincahthethitH Rtk PicdRsen
asgaﬂﬁlti ﬂﬁ?tﬂe ]Q&ﬁﬂatlgxﬂg?:ﬁ’ S edtﬁ%ﬁx%ie %ollgéoﬁ gno 3?313?19 éﬁsacéndmf ﬁetate

e i nterference
wa g Vet F%‘athéffmalﬁ“%%a ‘er§¥’ 6 TRIS polgoge, dpipabed Brlepmnmgﬂs
chipmptegraplyt assay setioBi 0- Rad Laboratori es, Hercules, CA,
H gkef ore assay. The spi n colunms were used as

rec mrendd e, . A tetranet hyl a nium

chl oF ?‘“‘“"?ﬁﬁ@%‘{a&&' °F?“§‘?‘8 s TP R RITES ll(lgﬁhsﬁﬁ FA@E. Non-
redgped 4-129GNEPAGH 1 edloftpy Novek (530 Bisgd, EAFVRH) were psedig viReliedhapurification
andngcovaﬁa'-aﬁﬁdb 18 2&&&& YF.t0e-tat @el%lﬁﬁﬁﬁd)ﬂﬁ[ lﬁlﬂlhlﬁ baRt $R 0P (pRe-made
coxfuﬂﬂr tg%tﬂ'&a Iﬁlgvg){ f re %e C & reos {hd lﬁﬁerede sglht%%ro %MSSIE

act I n %p PTorfed UsHh

BRUALENY 1%?9@ F#eqeneaatewr“@mﬂwcawafe# @mgméwrequcuve larfed
E. Eaaodmacd I thiD e, thé intehdit@ ot the Gidtein Uiy in thE lzrecos adifﬁut 813 sanpRE Should be

1degﬁchllifael60‘%\%glh]xs E%edgm rngtan‘t:s%é{'? pr Ot 4 o ;(nﬁrg lch{e Thus, the

gdf%aﬁ E‘h’fs%iéﬁmgf égﬂlg{e&stheuy n%gpur I epreclpltahon
L. Bthaeridinetlactate Selubilits t he super nat ant s af ter precipitation
V'S TS afiddfidBid 14dfide ElﬁmansF%leC 86 ﬁa@@% \J}g'etstudlgci HRANDRE WheBMvided into

e nce ., as S ay
two\'z{%@uo% a’f‘{fﬁu“&l Vel eS L84 %J §r‘2§?f YRY: f‘ﬁﬂ%@’b‘ ag’&&‘@é capRciiyie e 6" stemn,
thegtprpifiae lacatevesidivsol PRy dn lommrlt% buffere &ach p@ag@m lactats seltiop weh
expfed blmreAifg aihnis bﬂ\la@m &3, 1081156 269, 300/%hd 0 O ahEeHhles WS
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E. cols extract. In this way, the intensity of the
protein bands in the E. cols extract and sanpl es
should be 25 identical if a 100%yield is obtained in
the supernatants after precipitation with ethacridine
| actate. Thus, the gels can be used to indicate
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Table 1 The pH effect on the purification and yield of
aCD 18 and aTF when treated with ethacridine |actate
anti-CD18 anti-TF anti-TF Fab' Fab' full-length Ab pH
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supernatant increased as the pH thereof decreased,
i.e., 0.1 and 0.2 .tg/m at pH 5.0 and 4.0

respectively. Wthout being limted to any one theory,
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Table P 5 The effectl on purity and yield of ant!-CD18
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protein concentration in the anti-TF full-length homogenate, i.., 18 and 30 mg/ml for the full-length and
F(ab’), anti-TF, respectively. The full-length anti-TF is also derived from re-suspended paste and the F(ab’),
is taken as broth directly from the fermentor. Hence, soluble culture media components present in the E. coli
broth will not be present in the re-suspended full-length anti-TF material, which could partly explain the
differences seen, without limitation to any one theory.

The DNA concentration in the supernatants is strongly correlated with the data obtained for the

protein purification. At 0.6% or higher ethacridine lactate addition, no DNA was detected in the
39
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| oner concentrations of ethacridine |actate, i.e. when
ethacridine lactate is deficient, every slight
addition of 15 the precipitation agent resulted in a
substanti al additional purification of the F(ab')2.
The yield of anti-CD 18 F(ab')2 was not affected by
the addition of different concentrations of

sup%yacr i Risd % O%J{gleasﬁgﬁﬁm CANREY 1.5 06 0¥l Gf il he

Was  about e exper| Ets
SupgaRAEYy @Pen therethaerdjpedpctategoncenirptiop {5 ingisesed Fom P RKe Pt at i ve
recovery of the F(ab')2 anti-CD18 than the anti-TF

Emjﬁ‘ &Qogdgcgwg!Wt hout being linmted to any one t heor 2

'S cou be becayse there are r e t| sur.fac

Chaﬁﬁeélgc e?@ahf ]H‘té:lpév?ﬁs proﬁergs ?;"Fg'lﬁ’“ tggsgﬁgﬁ dqg C t:tcshof the glecule

(Neanaih iendEiprBerfs(zak), hXomtuctiviteof fieisaypladiaciyve @h@ecf q&lthesw@h@ftth?
landﬁabﬁﬁﬁ& ﬁgpda&o% Heﬁ&xlfﬂwmnﬂblﬁds fnglfls'ﬂ& tonddntiitionds.d , Gigke r

- Dg P?‘@ gﬁlﬂg.e &f@ esrg 8?0 ntya e&gcgg‘g%}a gﬁ%ﬁg geduce the purification

effecespecti vel y. Wt hout bei ng limted to any one t heory,
. thi gnﬁ_ennrh&b@bﬂau wak 5BbjécRd & 388 bf eRpéfiin@kslto sepairatt e effect of the

conﬁucg %Qng 65‘1104:1?%‘0@?&& sa lef '#’U bloIP %’w Lx?erﬁﬂﬁfpﬁ&,n 13hs@dded (0-

F
400mw1 Qnrﬁet °fiﬂ!9§§e’é‘t‘ﬁ“§é?“§fm%@’ fﬂa’F‘P ﬂ‘ﬁf" ‘%T’%SS"“
Thdﬁtdr-tkﬁdmfn@ Sistehewesdisqdenaieitblsp@siasit mmhca h@ld-‘q‘a lpise)t@ang Bregipjtation .
é\]h c@sﬁnggg}ga Ronfind ﬁ&‘pkéﬁoﬁ 5&%‘%@5 s B dBdHe Yctate 18 1hE Bstems without

e culture nedia co Nt s, present t
L e oot LR ! D
co:i:emtr#uoh engyi(Hig. 407 Th ¢Ehapridine vlalctaﬂe-conmllne Prperisiehty) Shp‘ﬁ?dtalswﬂg increase in

the‘se&lﬁcﬁfoﬁ‘oﬁaﬂﬁcm@lvfhéneﬁe%maeﬁwi‘ﬁyaﬁadeca&s&dmgttloﬂ;)l mtation to

an concent rat ! a
APy b Bk o e SASSA U Mlttcos
lovstsondupfvity fou b thedow ﬁnfe&ne F@aogfu ehthecbagaed fordige agaig sl
coldén§iiRh. AnhibpdGs shieldineefkdytiaibeenadfl iviien BEL is va@l fiAteivg@rification at
incgezr?stmﬁ gaﬁt cgnce ool gen%x%axé HpRb. RALARE Srevoh Ml SmoRarlaSift ithdibg ar

ecre concentration

0
SOy oS AR AR SEH MG St g B, S
FrahekCduprie AT DI0GBINaChirdcipietivsofietheridmdstitemannpseved ip th exgtion system,

and-:afs {08 Gt cOHoentriRid W ldcabhsbd! mere Bihetetnidaind BdidiOvat Aredipithted. Hence, less

ecipitate roteins uetothe ch e
ferGpibaisit SRR U eoR b it e P e R b Gpfead b Bomeleents.
sup Véin the solubitity pitthedridips lespaters a ﬁn@omfﬁb@leowmw syglied, & pH
defRhdeRe EvasQ)Bse}kaﬁtF@ lJlrI) KVpH}f nolsig@ificatidiffelael n tiRReluthiftyplidtwesh the 0.6 and
1.2 fe#hfl dfﬂg le&at so u otnlwgsnobscrvcg] %gtﬁ sél%oﬁs%re agsmm&?]ﬂ@neaﬂy fully

concen 1 on, UC i VI
presiaietod SO FatfbesFid svlwt?m}aw erpdhagriligpip WélFﬁéhﬁfﬁeﬂuaﬁémﬁ"“‘
diffeRfide @i sOlubIRg whshees ben@dhithetwo bércqptistiofsiof alitabrisline lactité. b¢ 0.6%d @hacridine
1acéllts$1uu§£)né§cxmfﬁ’a91%&}éﬁﬁt c tnﬁﬂégkh%?ﬁ&goré &n&ﬂ@te@ ShaSridde lactate

separate ect
S°1&tt9ﬂ &g 1 D hogidep P’c‘i?r‘i’?”rfé°"ﬁrt?)l’réﬁ‘ﬁ’fat& ?5’??824‘??? P&"?‘F gpeciey ety
(Fraekpdpes). To both sets of experiments NaCl was added (O-

4005 M ractiédNGe c%ﬁ&uctgfty e %re&fﬁﬂ%n' eﬁﬂ%ﬂﬂmﬁt %1084 &teRBfbd By B @ilution factor.
et hacr | di ne | actat

he el
Heacg,éi&e of em%:.nwéﬁ VP giwmrehtae waé: ﬁ;g ?nefa%% 8§£ %0%1 homogenate
wag eindiedo [Te, ovswll Ethatidinef laqtdmecom@@!LaHQmWdez}lW’éfaﬁ ) QQ% £y, but the
co&ﬁc%@kypdf%tsw& was Gécfeas‘é@witﬂim&}&sedldﬁﬁnbm Tt Q@S alelsBWntifi®able 3. In

Taﬁﬁg @ﬁ at | o%dq)ﬁ% Lﬁa r rQIlt‘l:brO] as a%gt ? Iﬂ?mh&ﬁ&’&@an}f et{lﬁndme

acr

lactatetiesactssyrerimens wasiS ). Eha PRt e P?S‘rqD&F’l %TEAHQ" @b%‘é .fl\&le'angth anti-
TFwRs §.5@.5Qnd6)) rebfediRdly. TheRdMs Qi puifichtidn ftais gre c{ldulagd ink@pept to each of

The et hacri di ne | actate-contai ni ng experinents showed

a strong increase in the pftification of anti-CD18

when the conductivity was decreased (Fig. 10B).

Wthout being [imted to any one theory, one reason

for the inproved purification of anti-CD18 at | ower

conductivity could be the | ow shielding capacity of

the charged ethacridine |act ate at | ow salt 20

Y U I B Y




10

15

20

25

25 ethacridine lactate is soluble in the system and
avail able to precipitate proteins and other
bi onol ecul es. Wen the solubility of ethacridine
| actate as a function of NaC concentration was
studied, a pH dependence was observed (Fig. 11). At
pH 6 no significant difference in the solubility
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petiaed) i c@gS) t|hemaamduct@®yi { y faobr*a prRBEI |pi Faabi*on (%) conc.
experinment will be deterimined by the [dilution factpr(pg/ml)
35 ZHencé&;0 4 se?4of ex’t?er nmedsds vvas77perfoi5ﬁed whédr e| t R87
i mpact of tfh |Iut|o actor of the [E. coli
horfogenat’e st udi EGd Th&%ver 9% |et h&éri di n¥ 0.5
l agt ate 3§oncen§‘5 ation;wap kgpt congtant, ¢h.e., &L 6Pocggo;
(wv), but [the conductiyity of the slanple was
decr eased Wi t heancreassed| di bati on.io0The resul t s 1806 €] <0.001
shown in Tgqble 3. In Taple 3, anti-TF was studi ed

bot®h as 2¢ f|ul | &f engt h%2an} i bédy and%s a f‘:?ab ) 200 Thes0.001
concentr, tijon et h i fdin | act at e ach
exglgrl rreﬁt 9% 6% ( \/\9 ?f'he 1@4 the nti- Mg =000

antt - TR(F(ab ) 2); dnu fort—= |engtn antT 40— TF was 8.5

* A valud oSN i6lthsafde pukiSSERGE i Yidined m-ﬁhz@ys)éhﬁlbdﬁatﬂﬁdth ethacridine lactate.
purification factors are calculated in respect to each

. 2]:) 0 g’ﬂprtef‘ugs%h&l'eafhhtftﬂe Q‘lﬂﬁ?g% %ﬂgﬁw & éﬁn?lged ﬁm?grﬁi}ésﬁwty was lowered by
o B e A S S e e
th% mllthymmteweé Inghisixarppie 4 4- ) dilBiomird todm perforfiied 4 obsain conductivity
beld B.5#S. Bor thef ﬁﬂt—l&%th%nu-ﬂodnhlglc_)gﬁdmgﬂ P &8 Sithtion ca§ b&’ﬂeffiﬁrﬁ&ﬁ% for the

nty,- antl - Nt |
TR Bl Wit it bl opd gy, 6 oot e il e v
conogfirpton E’ég"‘i fghlengthdprgosrngteiisiowen Fpedarmptecds ghe ffiensth mpteriakiy derived from
re-{usifopded past,Gérle of 89 médmbyohents Wat driglt bt thelydcipiiéh havelbben Zemoved

pnétchZeuﬁch%e?acénggp%au%JO 20.7 3 4.04.1764.0 60 6. 7
71 4.9 95 6.7 95 < 0.001 5 2,

gg & 'ges‘iwr’@mjs t&wte“k“’ﬁfe%im gs decrgasggl with 9‘?"%""0“13‘196 a‘@”ﬂng of
theLO@uctivity]) TOB,levent (X% letiBorBind BOatd; whicH O fBnddo B excess Eon@HHation in
the'%thyﬁlixH@laégte c%ncbrf&a&og a&ﬁg a&\%&‘ hlgﬂuﬁﬂt it hﬂae‘xgél/lala%? %déﬁ)lro%h{ ai;% fgﬁg was not
ooty B Bl e e e o T R OBl ey el
profeiprnd BN bde jafupltsiremparsd thiltsimypile ppriovmest ih Gowsierifling factate
corcEHErhtRdA &hd?%edée' 1 dverill coﬂ@ﬁiﬁﬁcﬁrof pr&&m @NQ,%@ Ulﬁ&' bdﬁipt)ﬁént@m affect the

ethﬁ;n%nneﬁﬁ%te cgncernﬁ'zrmo% Q ealtee}lflaftle Jﬂu o n u %3 CfBl E] Q{ab’)z and

e USG |n t
fullgerzthyapd Bfgb))yaofi-d R mwavdedt%&@edv@w errcﬁi@actw;v obt al n

C 0N dhkcdffisot bt tye DmeieﬁWaﬁwasﬂﬁ foun@to bk Svadubtititl ddp&a@t [t peab-foldl F
. tl r_di on can formed .
el Pt Bl ol R e € PRl B T o
3-felddilyrian vispperforeped £.47,4.0i, the wawnﬂwndmdemastdh@-ﬁ kel aofatteven higher
ditftiBendIINK ®ds Betected. As pointed out earlier, in this case the total amount of ethacridine lactate to
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15 concentration in the full-length honbgenate is
| ower. Furthernore, as the full-length material is
derived from re-suspended paste, sone of the nedia
conponents that mght affect the precipitation have
been renoved prior to the ethacridine |actate
precipitation. In these experinents the protein
pr?ﬁiﬂﬁﬂ Maﬁcfe?yas m&ecﬂm SRE&E, Lfvj dt hw&r@@dﬁ@aﬁ@dmdé ]thu %ﬁ‘e%gﬂ/een in this
pducti v even,i 0
e ‘?\gﬁﬁ dpg 109' c{ngl%cg\%y °}1ﬁmmx ?8 %tha dg" *Ei&xcess
concentrati on in 20 the ethacridine lactate
Efeantehtersatd on st udy, was added, naxi num renoval of

hos tTeBJEéPJnﬁé 1913 ﬁ&&i ﬂﬁ\@m}ggﬂc‘ta BQ&PQ‘Q&‘%&%Q&&QE%Q%I itiifen experiments.

di | ut ed
Thys, peg élﬁ‘érfe% wmeﬁré‘réﬁ g tpdig in qompinationithyethpqriding Jactaten The efqpf
indgbdtion tinw at divgel tepapire sacbrpadstmed.0 t he sanpl e per f or med

in n Elghﬁbaﬁsmaévhtgd tEl‘.ﬁ‘pexlagﬁt z@:‘] tﬁ)r-'g)f(l,o g%ea%%étgk éﬂ%& otk of the two

Wé?é‘?éﬁﬁo%ﬁ{‘@@ i ighr i Empe, o i i 0 PR oA
mq‘;bma!eqﬁ 106 sipnifvantly inproves)tieapbiity of the F(ah'd: nefitding tIpcubatingeshp shmpdeckor longer
timBf V., ¥0 b dm@fm&a bo mJQDt Jo cE& &bmbp%vmuaé of thd B(abhSRt. h22nd

IZE{ éhg %}r nately 56 loss 11;1 1y:alé was o\{\)nsevad E{hwer v%hen %%Tam%ei was, urcubgted
ab?"s ahe 1106(85 én VELERILFE] Which {f detp EPRRE S Prvipitedion g (eb Quiagiwell as other
E. cillpateian, i.e., 5.0 n5, a high DNA concentrati on was

obt &, %@u%a& dleABecPItBE fn@t@ ;n%ﬂ tuma:g ¢ cZosgél 'ﬂaex %ﬁ\éﬁ{]perf&&eﬁwhem

|on Was

R R LY A b andap BTG ahvessltsgsw that Sy gt o Sigifint
putificetipa fmprayerhent forgie sapapledthadden dabaeat ford 6 h Agnppred t BE&ein atuihis

ter@&ﬁ‘uieefhis ddﬁaéﬁa&e&@ﬁﬁretp%pﬁa%n% %@Jomgjon,%ﬁﬁﬁl egcé HH& a fast
hedwdClat e tqe Rr.o 3 [L.a ng%&:gnclreases W th

ah @tﬁelr’pmg"? pgrﬁs wouldt °m°§ts B (e nkad Thus

t he Té¢ %@Pzﬂseeﬂ“r“ es atsh ftuied atelerntad temiperatiyes: A liammlmvreuqnngSO°C had
a sEghihpoRitive\sErboy ondbGur@f oﬂﬂ{a @Aty aftlho MR HA tedoverbd BitdiaiGheleGbsdMed

I%JIQ&H & a%axﬁn’?; &Qggageﬂ gf %%;r%grr ttaute l(k-l; 1%} -E-?ogvpvc 16} 'ihu Iiemﬁm%u:e ‘was increased

‘ant
to 6P arBY Hlbawi SR PSSP, "ﬁ%‘ﬁ‘f%mdwm%ﬂw%r?egﬂeane g dperstabliy o
elevagdranperttune than theti{ad’)pdntildlF pateinn conbi nati on with.

et hagkd aqluﬂx%aslaﬁ Lrﬁure&ﬂﬁgﬁ% ﬁs@%tmoq{ﬁcaubﬁggﬂp%&k&ﬁoé% e, @b

ev was al so I nvesti gate t1on
Wgﬁéva%@r"?@mﬁeﬁwst of e e ot oo g Bere
impl¢nfepigtionon the purity of the two F(ab')2 proteins
(Fl gs. 12A and 12B). The higher the tenperature, the
el ICI ent the purification. An 10 incubation at
antly inproved the purity of the F(ab')?2
pr ofitdy imeortayt iprerB et theieancsideed giregrhsgpossible. Howpiyge pnotherjimportant
charactristic ¢FGhe MefstGMTP iy sQbklidy GveQG}nd‘lHEhce ak s&ﬁ@ dfderidints after
ethﬁc%ﬁeqyc%te opﬁEIﬁ}whi\eny t?a( é)e@g‘af lzuncegx Shon \';Ir'/azs'%‘ n‘? rzlr%d %2 %)of the
el'y” T0% 'oss observed.

but an approxi mate Pn yl e
SUPPGRARNP RS inchatsd at%teeweu Ifpigom ﬁew&rféal"cm%e T?e@bﬂlrmvas
mofifogel by Beanaisg themmdgrcﬁdm respadti®dsaingle.due t 0 tenperature

pr eﬁilfi’é 1139&1& ow)e?tm‘?e%s Yiﬁld i erent eper%zgxlnks ie.,

I NS. %omv stl at e
et pE o %%lpswaw%rrresas&a@m ity o ettt
polysicetfalitensd , stiacridine lattiteand BRIplignificantdy educeidheiaibiditt of tbe sufstratant.
Direvgl aﬁ%pcldi‘ilﬁ&tlﬁi the'iﬁxgreat-g@ ﬁarfﬁ@ﬁs'd})e}nﬁtaxﬁ %Wbl&@@f abbil? %OQ\I'IWhereas

e RS et 2 Rl i e k7 o P i g

a turiarqary o1 NTY. Sheretwapmobe mejar digferebhsosn, plﬂreh owea timsor Wit incubation
tenperature precipitation |4<2 a rapid phenonmenon, which
suggests that a fast heating to appropriate
tenperature would be nore suitable then a | ong
i ncubation tinme. 20 The full-length anti-TF was al so
studied at el evated tenperatures. A 15-mn incubation
at 50C had a slightly positive effect on the purity
of the antibody and no | osses in recovered rraterl aI

. [T o
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stability of the particul ar pol ypeptide of interest at

el evated tenperature woul d need to be eval uated before

i mpl enentation. Stability of feed stream30 It is

i mportant to recover the cleanest feed streans

possi bl e. However, another inportant characteristic

of the feed streamis its stability over tine. Hence,

t he sta i1t of a
et blstin Sy pEURR AR Pl Sherme b VAF L gt rad oty
beeremtrlﬁlsqéglmeu“w 'wa%of dayiersubidity in theropm tRperase saaple duFipahe-fisgt 48
hodE SHowd et iR kadah tétperhtid® sanPII IR Bdutsic@8d not be@easuteddnato high turbidity of the

a%lgllgpﬁg aﬁayﬁtﬁw (ag%lglr g:p%& eﬁ'tl@vpéuibidgty th%@és nomlﬁ tagﬁ}ﬁ d

neasuri ng resgect IVE Sa

inggepsqdif ipsuppted B G WaerchrapeRle Waﬁinf‘mtfﬁ By SR e aesifanty,
i.e5,[fiomn td 100 NT gvet ’rZrhmeS Hovdve I0NNTY isstill lesa thauthegyrbillitywbtained for the

othdr %Qﬁ cﬁ!htgﬁs dlu'?cg ﬁ{exeolangglzon. AL, Rgﬁx‘bg F@gﬁ?ﬁmﬂggﬁﬁdggr%ﬁ%h r;(;overed
s s
é%éﬁa g@ﬁ%???ﬁ &g7“?a%§°&“g§ﬁﬁ%rldlneylactate and

PEI , S|gn|f|cantly reduced the turbidity of the
c&u&g&natant Directly after clarification t he

non e arifie

anour b e B O REIEh Bt DA b Bl ol o
hetezriop PPLYRePFises fromroplfugsibrogh or bon@genats ﬂﬁr\fﬁ@m&ﬁ Botptpyigused as
prédigiah bght tRe iH@ADrgd: folfpeilied fidkirablythaduaihhet O1 thanti atrragé oyt pokeins.

Hgncé\r!;nyst prugﬁ{ c%n %ﬁ@\%y élmmﬁ 5ecgfnéc r&fgﬁaﬁ&l%y efCitine @J\?\%tg &the same

ncubat 1 on erat ures,
“‘ﬁ“o‘ﬁ E?fﬁeﬁ’g"t%“ﬁép‘is’ﬁ}“’ﬁ’ olrgeg) ang g ﬁ@‘@ﬁ in ¢ wpFRRlgnt
S upeThrptegerred cokeantratioh ef cthaquidineiadtaefor prdoipitatibreisihighiy dgpendsaton the
cdnbeatibd 4 SRR L8 DA tBe thdttd} Hortfgerho YRS m%ueﬁsu pqidt&a/ana PNA

TS S Shey RSB 00 b g s
mpro pesatively MWWQa@smmf@Gmwénq laptatr tpyppmplox Wifhgigng fhugfrecipitate,
tht Righer i§ &Hﬁlﬂﬁr;ed-ﬂﬂﬁmﬁif heucridind ilabtte FoRfrbaiittiob. TBelo®d the conductivity of the

so‘?’ulfig & rl{e‘ )% preg gi%ﬁc!ngtﬁv d}& y{e%c%%{il%thé %ﬁm%i%ﬂemeﬁﬁde The
Prg%mtpwoe Sfesa@“ Eie BB BLPokpePe ewiTSon 1 B redpetiph it g gge e s cll
ddtigniehoeant |y, 1. e., from1l to 100 NTU over 72

h 0 Ur for eﬁ@éﬂ@%@tr prote]nQagd M}J%ﬂecinﬂohl t]Lc ph%sg%net‘ahﬁ‘&t\;eg@about 4 to 10, and

dlty t al ned ot'her. two su er nat
Pfaf ?3%‘8‘1 et “a‘?ﬂ“é?"“‘tﬂ‘%?r pste g “Eﬁ%’“ﬂﬂ&ﬁw‘%"haﬁg RS gﬁ Yiriie
laggpnishbuldiuate prferably Yrvased inglerabrat RO renge wheapuifyingrolypaptide. To improve
th@fsﬁﬁ@aﬁ&gi a6rt ndbiidh 8 elevVaR@ et FHureédan wﬂer?onhe% Howstes) ohislit) & €1&vated

tem era mh?s lrego nr%linlé;}o gt[n]e Eﬁ:@u a(l; é&l}%le;{t]ia? of m?ereq to avglg Frcclplt?%m of the

ccess e use
tafsptupﬂlweyhdp e‘é@\ﬂ@nsahbrfof W@F@Itwmbp@m%@‘temﬁgwwnﬁm that
ndCriddifidétionsidf Bt Are@poliiepadgriralace. VWhen et hacridine |actate
is used as precipitation agent, the ideal target
pol ypepti de preferably has a higher pl than the
average host proteins. Hence, nost proteins can be
negati vely charged and becone precipitated by
ethacridine |lactate at the sane 15 tine as the target
protein is positively charged and thus recovered in
the supernatant. The preferred concentration of
ethacridine lactate for precipitation is highly
dependent on the concentration of host protein and
DNA in the broth or honbgenate. The higher the protein
and DNA concentration in the broth or honpgenate, the
hi gher is the anmount of ethacridine |actate required.
Hence, the nore negatively charged conponents
avai l able for ethacridine lactate to conplex with, and
thus precipitate, 20 the hidler is the preferred
amount of ethacridine |lactate for precipitation. The
| ower the conductivity of the solution when
performng the precipitation, the nore efficient is
the purification of the polypeptide. The
precipitation step mnll glve S|gn|f|cant polypeptlde

1 r~RA I A o o
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the purification, a short incubation at el evated
tenperature can be perfornmed. However, stability at
el evated tenperatures has to be deternined for the

WTi[s:gLA[Mgmmpepti de of interest to avoid

precipitation of the target polypeptide. Also the

1.9uhinbdOfor HRAAREL 2 \HREIRA ﬁéi?érgl%goxf&%é{ liad ?rol?laﬁuérgblﬁefennentanon

i nvestigated to confirmthat flcatlons

t theoth ar hemogsoaty p;epymchet is praslupddeand . somguwmommsm@addm to the broth
pof;l/’%félﬁgé g&t hogff C ‘ﬁé{“gﬂfggsﬁmsz%e dc gl%ng{l:%kagc? ?ouﬁrecipitate host

h toalb gﬁplﬁittes Iuﬂdmoﬂhmbhs wﬁeﬂafnotﬂel eegoritnbfshd péliypeptidel remains soluble,

I‘IS addi ng .tq the br or _ho enate an
g i CfedaP GG o B6 1 MO §F rorhbRenap Gvherein. the
t @enﬁ}fe?d%ﬁx’@'df&h@ bR for 510% énaké@&brr'ddﬂﬁﬁnmﬁé efabdihé Riefate is from
wherein the ITHJOfItyO F)eptl e remains

s §R0Fb feaperalirg tQ &Bﬁ,awhqﬁgntth@p ef addigion pHdhn ethecridingplactate is no
: E{g) (gghgﬁ 9, %e%ormg?ag{p t Hafla'hi ? %%ﬁgﬁﬁ E&éx‘ﬂg% filof host proteins

R’ or ter a
e térdanédiintiee homteedlt 1mpuﬂt1és; am whmrrﬁheq:quepudms an entitody.

15 elbob O i R Ereif B o B Bt B or grpkryotes rom

hbaotetial fri@ibatheriah m!ghdin Aegitive Badérid) andIOSfo EOESN. NS
10 contained in the host cell inpurities, and wherein

-t hee wethodabelaigbl ps2 an anti body. 2. The method of claim

1(ame%1ﬁt&aﬁnw®tlbs@amt&rmﬂﬁﬂah ehitef rOM yeast or

ptokaryotes; from bacteria; from eubacteria; from
gAndleywheroia theantibodphasan/ofat lessoaba@t 7col | . 3. The

. "’Pﬁé‘rﬁé’t &i feln%' o'ﬁ]ﬁ %f &Em?s {-?%h%ﬁ{t% ant*bg‘;lg ?éqab\#??&gyin;rﬁﬁglypepﬁde.

separa onobgena erern

5. dTite Iheﬂ:iyd 6&amyanp bf olﬁum 1-4 edsteirathe anitibody 4s a Himeanized aatibody and/or a

!tgﬁ oeof claims 1-3 wherein the antibody is a
H Ffi/ﬁﬂh | ypeptide. 5. The nethod of any one of

. CTt® fiRthbd doMAR Bhd) of REIMBOTILY Gehérdin® (e ammyzls hn antibody fragment,

anti body and/or a_full-length anti bod 6. The net hod
drartigwarky cemprisiag gilight chal, wees particulasly Pbbd}t chajngn

|
. gﬂ{g: xﬂQ(ﬂ)r{r% ‘ g@glgﬁﬁ *cv:vlljlfx%% @x@raﬂlbgéﬂgg{ s1af F ésf*(ﬁlg)} ot Egﬂt)z- leucine

reinpeo fision, espediall6F@hds ei n t he ant i body |s a Fab, Fab'

. El(h% Qﬁ? Oq‘yaagéﬁ%%_&ﬁig{ﬁ%ﬁi ne zi pper fusion,

eSPECI a e met hod of any one of clains
Iaﬂwh&blmmhealﬁihddy iscancuntitIBB CintiCD £8) aatitVEGHE) anti-aissue-fidtor, 2C4, anti-

R im0 i S 5 e it
@b) FRéreRAOMY aﬁﬁﬁ&ﬁe@tanuf{fﬁlf@ﬂaﬁ@ dffﬁﬁfs@ﬁé"fa%tb‘? F%Ibt )2 bRAMength anti-

is anti-CD18 F(ab')2, antti- tissue factor
f ul tlssu@f@gtonamhqdy, erasgt)@@éél!tthwhntl body, or antl VEGF

) mghggg\é gn Iﬁkeofﬁﬁlﬂx?q 8of any one of clainms 1-8 (a)

erern e concentra ion of ethacridine lactate is
(Da)l\vB@I@mth horoentration, of thactidink dadtate is30.165% weight/volume, particularly

(b) &ﬁé’%{ewwég@%’e artl Cllﬁﬁr{i%b%fs%é &éf/we]a ht / vol une;

@W@ﬁﬁttﬁe @f)ﬁdi’lbtlﬁ@dbﬂ th@ bréth or BnREERcE hﬂér%dldoﬁ(‘df&h@ ethacridine
i's 1-15 (c) wherein the pH of the broth or

honlﬁﬁ%tﬁé& E18M%r addition of the ethacridine |actate
(&) Wheréln tIRASH of Hlerbth of hSmogféhate after addition of the ethacridine lactate is 5-

9, particularly 6-9;
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(d) wherein the tenperature of the broth or honbgenate

after addition of the ethacridine lactate is from
roomtenperature to 65C held for 1-60 m nutes, nore

Payd) wiwrdh e fenfdBanr® of theSBHot6 Kbridtendts GReMhdUiiigiSof the ethacridi
(e)( )vvherrelf_’n eifwe seaggr gt ;&IOCn 'S gﬂccon%eflsﬁed?by ° ?c acndine
cent rladtatg &t frem room fémperature dm 65°C Keld font efOininutsist moretpagicularly from
ant i ' rated fromthe broth or honogenate, it

is fljbsiatq gl‘rso%%ﬁ)&’f?é@%ﬂr}ugﬁbj ection to chromat ography

or (¢f) iwheteih therseparatibnds adcahplidhed by cerittifagativin dvdiltyation; (i )

produced .in_a soluble fraction prior to addition of o

t he) etieatn oo apibadiels Fparafed) from B¢ E&rt_ of hpmoagenate, it is further
di ssQuMfed bY subfiiti fol dhebmdtogthply of fiktPitidR) dndZorng agent

prior to addition 10 of the ethacridine |actate. 10.

Thee) veerririthgantibpdydhe of clainms 1-9 wherein the

pol YREPL L F&el ' . pal i dg. o

ot sl el in 8501610 Bt 74 of o cpércid ctte, o

pol yi@pinsalable andis dissdlivedbly contdeting itevithet sudubilidingagentprior to addition
of cl ai 1-11 wherein the polypeptide is a humani zed

ant | bod&?thei "‘.‘cr'\aﬁ?l%qﬁod of any one of claims 1-12

10/TBierhéth6d6F 49 lo® 6P¢1hiR 1L wherkinl the polyittblid@istairbsdibbinand olypeptide.
14. The nethod of any one of clains 1-12 wherein_the
1hoThegaethodief any ope of¢lrimsddlp wheaeipdherpolypsptide s anantihedy.of
Lo . naly . . - . _
1) il L1 DR ol o 8B iy,
13| BiermetBodwfany one ofwaips|lyi2ephdrein thepolypeptide ib a diyll-length antibody.

r risin | 1.9kt [ : .
TRy TR0 O L e B 03 il g
1 facTheprghodief dlsimal 4haliereifr e polypeptide)ig an antiboly &lagment comprising a light
| eyci ne zi pper fusion. 18. The nethod of any one of

clfs 14-17 wherein the polypeptide is F(ab')2. 19.

16 heméed! 0P Clafii V1 SORRerdi th P idd Lis Wi @nibddyt f8gment isi
pol ;pepti dg [ s? an ant?- | gE, %ﬁ?fﬁn@ 18, nant i}{ VE%}?H COMPrSE @

aﬂl‘ﬁl_’P&li@ﬁa@ilf-act or, 2C4, anti-Her-2, anti-CD20,
- X | | . ’ ’
0 oo 1 e ) B AR O
1F(akier leiicing Zippgydusigrept i de is anti-CD 18 F(ab') 2,

i-ti,ssue factor. E(ab’ ul l -1 ength ti-tissue
1 F1p iR AT o - e tei E BelyPerde e R o
190 Tha myetivdeofQiny @ndiofslaims’ O- 1M eegdin tHel Rl fpRptidisrantantiigBf anti-CD18,
ethacridine lactate is __about, 0. 1-5% wei ght/v,ol une
T

. 30 .
2 onti-MEGHyeantigisses fagtor, A&, omticlessZyeanti-GR2QnantisCR40n ar anti-CD11a

C Rl bAhdtdBdPkadhéntet hacridine lactate is about
0. 4- SO%,Wei ght?gof‘%rhrre. 23. The nmethod of any one of

20¢ [The methpd 2f anyenepfclaims lebherelht whersiptheopolypeptide is anti-CD18 F(ab’),,
e | di lachat e..i A - 59 i gpt . .
STARRELS B KRAE ol 7 L B iy

21c Phel uethodi df\angfont lo€ claimé b-20rwleeein glenedneentfion fof @thacridine lactate is
addi t | ft thacridine lactate is about 1-15 nf.
4%’02'gbq%wﬁ$?‘ﬁ8§“’6‘fe any one of clains 1-24 wherein

22t 1Re MEthed of &ify dHerblafths NOIRABRAL Be BbricRhAtratRAGS tHeWMaefidine lactate is

t he et hacorl dine |l actate is about 5-9. 26. The net hod
otboyh(-4iye weightyelume. 1- 25 wherein the pH of the broth

230 h\QBMEE Bf"ﬁxﬁ/ <ﬁ1fetoz Elgnﬁsdlj-hﬁ WRBref thl BShcBLRAGDR of RS thacridine lactate is
| actate 1's about 6-9.
about 0.6-5% weight/volume.

24. The method of any one of claims 1-23 wherein the conductivity of the broth or homogenate

after addition of the ethacridine lactate is about 1-15 mS.
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10

15

20

5 27. The nmethod of any one of clains 1-26 wherein the
tenperature of the broth or honbgenate after addition

of the ethacridine lactate is from about room

25 .cTheanéthed of iy dCof Afims The4 WkkadthefpHRBY tHeotfor homogenate after

clains 1-27 wherein the tenperature of the broth or
hKden af the etasridinelactateiivgboyt SPhe et hacri dine | actate

26. STHe"REMAPBE ny SR GIRR 253 Wheleth ﬁ@gﬂ-ﬁ ?ﬁﬁl@ U26thbr l';oﬂ{ogenate after
about 1-60 mnutes. 10 29. The nethod of any one o
claddition of the ethaenidinelacthte is ahopts-9t ure of the broth or

o TRSGAREf ) 5 £ S OB A5 omogen

3@fterTduditivalolfi e etfachdiye oAteds fromaiboB: réom Yenipepdtareno TOPE.
centrifugatio

aration is accoppl.ished b or
Zgr?iefﬁwr&ﬂw&rﬁf aRy ong of kS et hghergip ynwa%%'? St bragh or homogenate
1afi€ adafiofiof tie tRdcritii@ 1Rty RePéth ABoudt ToSiB RéhptrAterelth @Bdut 65°C held
the broth or honogenate, it is further purified by
s fjabet; 1080 miutssr omat ography or filtration. 32. The
2952?19 ﬂﬂ:ﬂﬁﬁ é’g 'QXy 8% laiﬁlg él!—fﬁswﬂérgi?l l%‘gfn%%xrqtu& §f the bmt% Pr homogenate

ypept i I's produced ih a so actron pri
t afterdatlditionnofHthet ¢thaceitiinaclactatienie frome tahowt. SBH 63C: heldt foodbout 1-60

of .a one of clainms 1-31 wherein the polypeptide is
i

Ubl e and is dissolved 20 by contacting it with a
30sThe!lhdthad B9 aagesde Bf ichdimb O1-291GiHicréil Mé depdation is accomplished by
ethacridine | actate. 46 Sequence Listing <110>
L@ffﬂiﬁt,gatmoaﬁ DPERSSON, JOSEFI NE <120> PURI FI CATI ON

B 1 -
CTEMIRERTAF e oS T 4o € o

2ooth @ hoggenats (s Frtherpified by subjection Gpchrerpatographyror filtration.

220l AR 51504 T B R T g » sl

afxadtion prjectoatdition afthe ethacridinalattgel ga gttgttattt

cttgcec,.aaaaa a a t cgaat 100 aact gt ol
33.?81%6{66@%% 3f %anp ?’gg‘gﬁnsag'g gf”glg{e&bth‘& p@]éra%(t@e tlsglfgCél?ble and is dissolved
L dsonticAhdit 96AGAIBRBI iR GEeRAGHIE B Mbitida LY fRletHasddiha oGt
200 gggcgctgta cgaggt aaag cccgatgcca gcattcctga
cgacgat acg 250 gagctgctgc gcgattacgt aaagaagtta
ttgaagcatc ctcgtcagta 300
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aaaagttaat cttttcaaca gctgtcataa agttgtcacg gccgagactt
350 atagtcgctt tgtttttatt ttttaatgta tttgtaacta
gt acgcaagt 400 tcacgtaaaa agggtatcta gaattatgaa
aaagaatatc gcatttcttc 450 ttgcatctat gttcgttttt
tctattgcta caaacgcgta cgctgatatc 500 cagatgaccc
agt ccccgag ctccctgtcc seguenq g@istgmgat agggt 550
11 accat cacc t tcatgcca gt caggacat caacaattat ctgaactggt
< b(t?éi&p%é%q,@ccaggaaaa gctccgaaac tactgattta
ctatacctdc accctccact ctggagtccc ttctcgcettc
<120 tRY8I FIATION tOEt PQIYREPTIDES ggatt acact ctgaccatca
<13§93§égi ca accggaggac ttcgcaactt 750 attactgtca
C t actctgccgc cgacgttcgg acagggcacg 800

<146246t 998383, paaacgaac tgtggectgca ccatctgtct tcatcttccce
<14852004c01a0D8t gat gagcagttga aatctggaac tgcctctgtt

<15 g gﬁf t gaat aactt ctatcccaga gaggccaaag
<15% %%g % % ggat aac 950 gccctccaat cgggtaactc
ccaggagagt gtcacagagc aggacagcaa 1000 ggacagcacc
<16@-adagcct ca gcagcaccct gacgctgagc aaagcagact 1050 Page
<21éb cgagaaaca caaagtctac gcctgcgaag tcacccatca
<21 ggpgagc 1100 tcgceccgtca caaagagctt caacagggga
<21paghgt t aat taaatcctct 1150 acgccggacg catcgtggcg
<213gartibicas] ceggeny® ct aggcct aacg 1200 ctcggttgcece
< ccgggcegtt ttttattgtt gccgacgcgc atctcgactg 1250
<22 aggg‘gg,cc@q £AhBRdLliclg 99cgt cagge agccat cgga agcet gt ggta
13 tggctgtgca ggtcgtaaat cactgcataa ttcgtgtcgc
<40®céa ca 1350 ctcccgttct ggataatgtt ttttgcgecg
gaaftspach gsecwﬁlt‘-&tfggeatafsgoaaaga%aascewaa%&fgaa& gt
tcddaeddd GRegdiadte %@E&ﬁ%téﬁﬁﬁﬁagyf gtes£4aabd 9t
gagcggataa caattaagct taggatctag a atgaag 1500
gazigaotncocraayage ustttagag oattc;aacg}cat cmatgqt 3Gt ag ctac

tedeAdard BRGEEHLET SEALORID dreBRELY R0t

t?éagqgc gt g

gggz@acgtac tg@g‘ﬂaawmctgattgtﬁs (Qcaatogaat agazgataigg2set g

o gl et G o HRERE A dptp ot g (Shondgiae crareadia 1060

aad@ita! dfecteaatd getgtcarhaagrdfedcgt gghgdcdt swt acagec
1800 tacatgcaaa tgaaca cct gcgtgctgag gacact gccg

at%?&%‘itaitgbttf%'et ttgeaatght ggte 8 ca'ga9erngic
tcéc@@&ﬂacﬁg% gtadttd thQEéh QQ%aagﬂ'&Q%%%@t@&%aiﬁt 9

tcaccgt cctcggcctc Caccaagggc ccat cggt ct
ttgceccm gutcaitttt dotattoatymeacargtat cuyggatedc SN0

co SR, B R EE R R SRR R O

cadz:tatmg g@tcgzae& gitagfadattaacaittad Jaghacigatt 600Ct C

accgt cc 2150 ctccagcagc ttgggcaccc
atcgg qag@ RN JEEEPaaat FAChefEte Ftaetagceac

ac&@e@&ttcaegga@w@@%e&é@ce%%@a@é&tgtﬁttaegg”ﬁe 70400

ggattacact
attactgtca
aaggtggaga
gccatctgat
tgaataactt
gccctcc#at

ggacagcacc

ctgaccatca
gcaaggtaat
tcaaacgaac
gagcagttga
ctatcccaga
cgggtaactc

tacagcctca

gcagtctgca
actctgecegc
tgtggctgca
aatctggaac
gaggccaaag
ccaggagagt

gcagcaccct

accggaggac
cgacgttcgg
ccatctgtct
tgcctetgtt
tacagtggaa
gtcacagagc
gacgctgagc

Page 1

ttcgcaactt 750
acagggcacg 800
tcatcttccc 850
gtgtgcctge 900
ggtggataac 950
aggacagcaa 1000
aaagcagact 1050



actcacacat gcccgccgtg cccagcacca gaactgctgg gcggccgcat
2300 gaaacagcta gaggacaagg tcgaagagct actctccaag
aactaccacc 2350 tagagaatga agtggcaaga ctcaaaaagc
ttgt cgggga gcgctaagca 2400 tgcgacggcc ctagagtccc
taacgctcgg ttgccgeccgg gegtttttta 2450 ttgttaactc

acgdgpiabty apaaguithat geatgcgpagatepcceatcaagqgsgtgaas 2580
ttt tt aaattgct ' t ct
cegeecrel Bebagit HrnofRAN b EGetat Rt H T

ach &gl It cg@fiflg Rfcre@RiatIecdgbed @t cagicceadqycL2@yC
ctcttgcggg atatcgtcca 2650 ttccgacagc atc c& tc

CtEeqta06Y AFLIRGEL HGEHT AtAt HGREACIS 7RG T CeITG>1 221 1>
ca@cgggg%aat?:&%%f fﬂt%ﬁ%?ag%’chtédg%bidcﬁ:@@ nggpp <220>

sequence i s synthesizZed < Lys Lys Asn
tgytwthta dgaegtamat Leactgéatagettagbotq@etaanorima 13566 10 15

Ser |le Ala Thr A yr Al p Thr
CtELqotEEt 955%3ﬁ§g§5/¥%%F8£é§§; %ﬁﬁtcékﬁ%%sﬂéftgfé§4§er al dy
aafsitchgd adebagdigt | tqacdittaa3teatgatict Gt thagodl 245%er G n

Asp Ile Asn Asn Tyr Leu Asn Trp Tyr A n 50 i 60 dn
gtggaatpgh 9@9999_%61A&aatm@CEyBag@égﬁtLa@uaWétW ;%‘?0 Thr

[/ r ! VelatRheradeisfy 9 Phe
aaé%{ta%?«_g/ c%égéc(ﬁa;&S:cedrcgy%ég%Sﬁg%tg%/&TﬁératAgp Tyr Thr Leu
aad¢gegkhe gesgagRaitc |aust@T9gRr @ cthacoas pdoarsoams 16 phe

Al a Thr r Jvyr n Pro
agtifbeddd) Fhcutht BsEild SethicrlceRackit T FI P
actysmtdcy cthtgddaltg Adaagéytacag 1geciGdyta3igdacotdgar 100 Phe

Ile Phe Pro Pro Ser Asp Qu G n Leu Lys Ser 1 0 145
atqegs toes \JORRLEAGEF SFARAAANUS SATTRETAOEQTAABRCEA LA Tyr

Tigooys Val
ggig%tﬁgﬁ %g@%;ﬁ@ogatﬁﬁgcegr Ua;/t%'aﬁtédé& dftaCldtcTigodys Va

tacatgcaaa
tgctagatgg
tctggggtca
ccatcggtct
agcggeectg
tgtcgtggaa
gtcctacagt
ctccagcagc
ccagcaacac
actcacacat
gaaacagcta
tagagaatga
tgcgacggcc
ttgttaactc
tttatcacag
acaatgcgct
ataggcttgg
ttccgacégc

<210> 2
<211> 237

tgaacagcct
cgaggcctga
aggaaccctg
tcceectgge
ggcfgcctgg
ctcaggcgcec
cctcaggact
ttgggcaccc
caaggtcgac
gcccgeegtg
gaggacaagg
agtggcaaga
ctagagtccc
atgtttgaca
ttaaattgct
catcgtcatc
ttatgccggt

atcgccagtc

gcgtgctgag
actacggctt
gtcaccgtct
accctcctcc
tcaaggacta
ctgaccagceg
ctactccctc
agacctacat
aagaaagttg
cccagcacca
tcgaagagct
ctcaaaaagc
taacgctcgg
gcttatcatc
aacgcagtca
ctcggcaccg
actgccggge
actatggcgt

gacactgccg
tgacgtccgt
cctcggectce
aagagcacct
cttccccgaa
gcgtgcacac
agcagcgtgg
ctgcaacgtg
agcccaaatc
gaactgctgg
actctccaag
ttgtcgggga
ttgccgecgg
gataagcttt
ggcaccgtgt
tcaccctgga
ctcttgeggg
gctgctageg

Page 2

tctattattg
tattttgacg
caccaagggc
ctgggggcac
ccggtgacgg
cttcccgget
tgaccgtgcc
aatcacaagc
ttgtgacaaa
gcggecgeat
aactaccacc
gcgctaagca
gcgtttttta
aatgcggtag
atgaaatcta
tgctgtaggc
atatcgtcca

ctatatgcgt

1850
1900
1950
2000
2050
2100
2150
2200
2250
2300
2350
2400
2450
2500
2550
2600
2650
2700

N



170 175 180 Asn Ser An @u ser Val Thr Au A n Asp
Ser Lys Asp Ser Thr 185 190 195 Tyr Ser Leu Ser Ser
Thr Leu Thr Leu Ser Lys Ala Asp Tyr du 200 205 210
Lys H's Lys Val Tyr Ala Cys Ju Val Thr Hs Adn Gy
Leu Ser 215 220 225 Ser Pro Val Thr Lys Ser Phe Asn
<212 PRELY G u Cys 230 235 <210> 3 <211> 300 <212> PRT
<21%?1°3"$1£‘rq1|aﬁ|%ﬁoéile"%%quence <220> <223> sequence is
ynthesized <400> 3 Met Lys Lys Asn Ile Ala Phe Leu

<
<22§£L5eé}ha1c$eﬁsl\4%tl?éﬁz\!al Phe 15 10 15 Ser Ille Ala
Thr Asn Ala Tyr Ala Qu Val d@n Leu Val du Ser Page

<408> 2y o5 ' 30 G al Ser
MeEe‘LYSAHéS A3 15 K1 iphactdho L YR, 567l e S, e, T,
he Thr Qu Tyr Thr Met Hi s Trp rret 50 55 60 Arg an
SeAl " ePata Ghy igrsAGl Yk eAll aGAsp 1Ir1 Glal M@t FhaE Glnl Ber Asn
65 70 75 PrdOys Asn dy GIy hr Ser His Asn ¥ n Arg
0 T r p Lys
iR S SR SR e *"a&%ﬁaﬁ‘i&e\é‘?‘m‘fz;“;n
Ser Leu Arg Ala Qu_Asp Thr Ala Va
Cy§ Wra1A kR $20 GF%gr gsrride by &% S&%ﬁS“er GE@
Val Arg Tyr e Asp 125 130 1 Val Trp Ay nGIy
GldhtysLeeb éal (har AValproerysSeeu Alea Sy TYimyr I 345 150
Lys Ay Pro $r Val Phe Pro L&Q Ala Pro Ser Sef5Lys
Ser

Th euIELs \%?5?%1529 11%§?ysrs%Pﬁg ¥>t81§; yerTE{y % ? Cﬁ'yasé‘fu Gy

G1y Thr Asp Tyr Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu égg

95 100
Phe Ala Thr Tyr Tyr Cys GIn GIn Gly Asn Thr Leu Pro Pro Thr
, 110 115 120
Phe Gly GIn Gly Thr Lys val Glu Ile Lys Arg Thr val Ala Ala
125 130 135
Pro Ser val Phe Ile Phe Pro Pro Ser Asp Glu GIn Leu Lys Ser
140 14 150
Gly Thr Ala ser val val Cys Leu Leu Asn Asn Phe Tyr Pro Ar
155 160 16
Glu Ala Lys val GIn Trp Lys val Asp Asn Ala Leu Gln Ser Gly
170 175 180
Asn Ser GIn Glu Ser val Thr Glu GIn Asp Ser Lys Asp Ser Thr
185 190 - 195
Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu
200 205 210
Lys His Lys val Tyr Ala Cys Glu val Thr His Gln Gly Leu Ser
215 220 225
ser Pro val Thr Lys Ser Phe Asn Arg Gly Glu Cys
230 23
<210> 3
<211> 300
<212> PRT
<213> Artificial sequence
<220>
<223> Sequence 1is synthesized
<400> 3
Meg Lys Lys Asn I1§ Ala Phe Leu Leu Alg ser Met Phe val ng

ser Ile Ala Thr Asn Ala Tyr Ala Glu val GIn Leu val Glu Ser
Page 3



170 175 180 Pro GQu Pro Val Thr Val Ser Trp Asn Ser
Gy Ala Leu Thr Ser 185 190 195 dy Val H's Thr Phe
Pro Ala Val Leu G n Ser Ser Ay Leu Tyr 200 205 210
Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu
Gy Thr 215 220 225 dG@n Thr Tyr Ile Cys Asn Val Asn
His Lys Pro Ssr Asn Th'r 'Lys 2830 235 240 Val 3®p Lys
Lys Val GQu Pro Lys Ser C% Asp Lys Thr H s Thr 245
S15561Y258 LeysVal 6TPRSOTY Bl Sgﬁatqy%rq;taw&f 0% ay
Gy Arg Met Lys 260 265 270 n Leu Au Asp Lys Va
A6 thrGser l@@y hyauTRerphkyshrAsTu Tiyr HirsMeR Hos 280 885 Leu
Gu Asn Gu VMl Ala Arg Leu Ly8 Lys Leu Val A9 du

Ar 290 295 _ 300 210> < > 31 > <213>
iy iy KI8T rocaly b ST9 080 1 EThE vl R, T 11e RN

synt hesi zed <400> 4 gaattcaact tctccatact ttggataagg
Praaatsassmadyat yagbader B3 Ase &1ngutggBheyiMegtAsmt t\gg

aagcttgccc a agaaga agagtcgéét 100 Page 4

Ph%aﬁﬁl 919l rCafeae) 493 SACThE GEROTHH APd 9T ORetCEBFaat get
50 tcgcaatajsg gcgCaaaat g ad®@acagcg gttgatt 363

caggt agagg 200 g ctgta c t gaag cccgat gceca
meg cARM 58X Sgucﬁc@ie S %Th@%&?%@?t ¥ JUBaHata
aaagaagtta ttgaagcatc ctcgtcagfa 300 aaaagttaat
Argttrpt ApRGAygCdghsmie Gyt Phi¢ aaspgvajcapggyct Rhe358p
atagtcgectt ti%tttatt ttttaatldPa tttgtaacta gldtgcaagt
t t
vaf ot BT hGER T GRL TN T R T B PR S
caaacgcgta cgctgatatc 500 _cagatgaccc agtcccc ag
LYst @ PR dergyxth Ehethyg 'g%géﬂ%\i@gt esger éé(éc%ﬁ"c% £
t gcagagcca gttgcgacat caagag t ctgaactggt 6

serl CRAERPYARracAdUadre @Bt cggaraovdlacygaispt eyrcpig get act
650 " agt ct cgtty aaggagtccc ttl@bcgcttc tctggat 48Q

et B0 THlvabaer st sar €1y Ka L6OHE 967

Gly val His Thr Phe Pro Ala val Leu Gln Ser Ser Gly Leu ;{5

200 205
ser Leu Ser Ser val val Thr val Pro Ser Ser Ser Leu Gly Thr
215 220 225
Gln Thr Tyr Ile Cys Ash val Asn His Lys Pro Ser Asn Thr Lys
230 235 240
val Asp Lys Lys val Glu Pro Lys Ser Cys Asp Lys Thr His Thr
245 250 255
Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Arg Met Lgs
260 265 270
GIn Leu Glu Asp Lys val Glu Glu Leu Leu Ser Lys Asn Tyr His
275 280 285
Leu Glu Asn Glu val Ala Arg Leu Lys Lys Leu val Gly Glu Ar
290 295 30
<210> 4
<211> 3100
<212> DNA
<213> Artificial sequence
<220> .
<223> Sequence is synthesized
<400> 4

gaattcaact tctccatact ttggataagg aaatacagac atgaaaaatc 50

tcattgctga gttgttattt aagcttgcecc aaaaagaa%? agagtcgaat 100
Page



attactgtct tcagcacgga gagtctccat ggacatttgg acagggtacc
800 aaggtggaga tcaaacgaac tgtggctgca ccatctgtct
tcatcttccc 850 gccatctgat gagcagttga aatctggaac
tgcttctgtt gtgtgcctgc 900 tgaataactt ctatcccaga
gaggccaaag tacagtggaa ggtggataac 950 gccctccaat
cgggt aact c ccaggagagt gtcacagagc aggacagcaa 1000
gaggﬁﬂzt&@@ﬁ%aﬂﬁﬁéc&%&t@@&gé‘é%ﬂ‘g’aéﬁ%‘iagégﬁt dalgcagact
(038268 £aARAEAEAG AR LORORAG GRS 20D Ca
tcég%%g{c a%? 1 0@ tcgcccgtcg %bgaa%é;tgcta?g ggg%%gggga
gogegrtyta acgagy taragcotagatddm@Ogcatdgetapy S03cgased)2§cg

e R T

aafagah 8 Cat tEeicg Chd ot cggRrIbgagIcacy9cedagager 360t gt ggt a
1300 tggctgtgca ggtcgtaaat cactgcataa ttcgtgtcgc

atﬁ@%&g‘ﬁEg"{Q&tgg@Gt Efttad e ec AR el gF%CgFﬁi‘nggg@ch

t 0 gt
O e e B ot

ttgearryahtFacgHtt abget tyctggalancacdtRargetagtar 5600
aagaatattq cqttcctact c t t agct ac
R R R
caggrhaggi@eaddita aEgYCoRREJITaatagardtc cydaactgdc 600t g
cagcttctgg cttcaatatt 1650 aaggagtact acat tg
ATHARIHR CAG29RARR g JCaIATY RS 88"‘%766“%?@‘9‘8%3@%
agt LA}t HaggsRIRE CARTLg CARC REIRM EcdR b BBagget 1860

agttccagga ccgtgccact ataagcgctg acaattccaa aaacacagca
993 BBTacPLFoa6catss cAGROLEEICRQAARIFRAAC HECHGREYA S0

e JRBELO (ol P e gt ar e O oo AR BC. |
aagytuweeT ttwaaayaaa gurggc urhcguitctgtarc tcaticggoes 8960
IcSRG0eE BRGGRETE APt a oS o A SO oGt o df%ae
tgh£#RAGEYRatdEada JYIEERAGICAgtGACHFyghteCc 9ot g

tcctacagtc ctcaggactc 2100 tactccctca cagcgt@?t

9CEERCAR Y (89 HAACHE CEFI92939Y gFkracRIAgE1 B9PaChad 200 ¢

goh SR 1GRFIG RS ARAGEa CRYCHRGREGa OB RAGER 265
agaaagttga gcccaaat Ct tgtgacaaaa ctcacacatg cccaccgtgc

acgRFRacT Fagastsdng gestycanaggiraggeritraggegccyoaaa 49t

el R BE S ARGl GRELAR RS IR L T 10
et o e pAg a0 adaatcagt 5 2950
ctg éﬁ@% gg@gq%@&@t&téatqgggg%cgigggqgcgggggﬁcg&t& izctgoc aggact
cadftdca@Iah 8t JoRabEAYEEgRABEGHRAAGE gt H1RC 230Ra

agccctccca 2550 ‘gecccccat cg agaaaaccat ctccaaagcc
t0GETHGHER AGECTERh REEECIRA 0t L GEHPCEERR08EE 4320 c

ct& %nggéta?a&ggé‘t%?g?cg;c?ga@&%%a@ é:)tgtggg?cgc%%%c

ctgcctgdtc aaaggc ccagcga ca
aatattctga aatgagctgt tgacaattaa tcatcgaact agtttaatgt 1450

gtggaattgt gagcggataa caattaagct taggatctag aattatgaag 1500
aagaatattg cgttcctact tgcctctatg tttgtctttt ctatagctac 1550
aaacgcgtac gctgaggttc agctggtgga gtctggcggt ggcctggtge 1600
agccaggggg ctcactccgt ttgtcctgtg cagcttctgg cttcaatatt 1650
aaggagtact acatgcactg ggtccgtcag gccccgggta agggectgga 1700
atgggttgga ttgattgatc cagagcaagg caacacgatc tatgacccga 1750

agttccagga ccgtgccact ataagcgctg acaattccaa aaacacagca 1800
Page 5



gagt gggaga gcaat gggca gccggagaac aactacaaga ccacgcctcc

2750

ctcaccgtgg 2800

cacgcagaag agcctctccc tgtctccggg 2900

cgt gct ggac tccgacggct ccttcttcct ctacagcaag

acaagagcag gtggcagcag gggaacgtct
tctcatgctc cgtgatgcat 2850 gaggctctgc acaaccacta

t aaat aagca

t gcgacggcc ctagagtccc taacgctcgg ttgccgeccgg 2850
tagctgdapa t tgaatagyict agagtgctdagt gagpatacac tetattattg d86Qaget tt

3000 agﬁggg%%%g

t9g59898 Gt
PRT <213> Artifici al

tathgagttta at t

A4t aes

sequence

e JoreBF %00 ¢

tcﬁt@g}.@‘ﬁamgééﬁ‘tﬁciﬁﬁagéﬁl&ocaﬁgéﬁétﬁ c€@dctyg@31956:212>

<220> <223> se

yence is

CCE{ERTGER | J0ECACEAGORIAIINEACA] JRIYCHSTIG ACTILTAgY 260 ey

cagfechel RS Aot B egtpoRay eoeele 200507

tgdbcageggecgigPaancBettcBeggdtgutStacajte SteaggartG2§0sp Arg

| h
taffeccgn

Il e Thr

b pppeatigt itraPaccs, feaokiske Budiahe ALt

plle
ys Pro

gaGl:t'/ada‘lé WcaafYtealysca¥adgdcetaddaacday adygtgdhea 2RO0 65 70

Ser

cc? Ead?@?

Leu Ala Gu dy Val
agse49n399 GSEFAAPFTILITYHCIFAR q?ﬁacﬁéiFQTﬁFcaﬂﬁﬂtQﬁa

de i

Pro Ser Arg

Phe

33%%(;II e

ébagcé‘tdasﬁ’tctgécﬂ&o télcchhie 2806 Thr

n Hs @y Gu Ser

Pro Trp Thr

110

acmaiaggao ad@heca@gy WhrcQgacTheCctopggtéapcayagated 289@ Ar g

coppdoadft &

Fc&%aéazcscé%% 1§§ PE? %ef:tq%c;% 2%@(8 Pge

gatdcohba a‘é@ltgéé&iaa\/edcc@@adaemadmgcm adgayckgea P60 Pr o
g%;cgfgpyggﬁaccégga3%

Arg

ggctgaatgg
‘gcccccatceg
acaggtgtac
tcagcctgac
gagtgggaga
cgtgctggac
acaagagcag
gaggctctgc
taaataagca
gcgtttttta
aatgcggtag
atgaaatcta
<210> 5
<211> 237
S5 Art

<220>
<223>

<400> 5

155 160 165 du
CaA%%ECAF& iaéﬁg’@WgS%ﬁag@EFCtl

caaggagtac
agaaaaccat
accctgeccec
ctgcctggtce
gcaatgggca
tccgacggcet
gtggcagcag
acaaccacta
tgcgacggec
ttgttaactc
tttatcacag

acaatgcgct

aagtgcaagg
ctccaaagcc
catcccggga
aaaggcttct
gccggagaac
ccttcttect
gggaacgtct
cacgcagaag
ctagagtccc
atgtttgaca
ttaaattgct

catcgtcatc

Artificial sequence

Ssequence is synthesized

tctccaacaa
aaagggcagc
agagatgacc
atcccagcga
aactacaaga
ctacagcaag
tctcatgctc
agcctctccc
taacgctcgg
gcttatcatc
aacgcagtca

ctcggcaccg

Met Lys Lys Asn Ile Ala Phe Leu Leu Alg Ser
1 : 5

Ser Ile Ala Thr Agg Ala Tyr Ala Asp I}g Gln
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agccctccca
cccgagaacc
aagaaccagg
catcgeegtg
ccacgectcc
ctcaccgtgg
cgtgatgcat
tgtctccggg
ttgccgecgg
gataagcttt
ggcaccgtgt

tcaccctgga

2¥gh Asp

2550
2600
2650
2700
2750
2800
2850
2900
2050
3000
3050
3100

Met Phe val Phe
15

Met Thr Gln Ser
30



Asn Ser An GQu Ser Val Thr Au @ n Asp Ser Lys Asp
Ser Thr 185 190 195 Tyr Ser Leu Ser Ser Thr Leu Thr
Leu Ser Lys Ala Asp Tyr A u 200 205 210 Lys His LyS
Val Tyr Ala Cys Qu Val Thr Hs Gn Ay Leu Ser 215
220 225 Ser Pro val Thr Lys Ser Phe Asn Arg Ay Qu
> T 7€ Hh
Pri?%r%%%i§%§$§S§§%b2§~jégégyiéﬁééf é%ﬂence is 45
synt hesi zed <400> 6 Met Lys Lrys Asn Ile Ala Phe Leu
Cy$ a9 A2 8o AggtASPhE“\/éIYSFﬁ?é THE BeY PSPsTIRSIYT 191 Al a
Thr “Asn Ala Tyr Ala du Val n Leu Val Au Ser 20 25
Gc1BQysGrp Bly LG yalaepro/alys Gtal Bew IG yry@ yyrSadal®hr Arg
Leu Ser Cys 635 40 45 Ala Ala’Ger Gy Phe AsnPle Lys

A u Tyr r t, H s .Trp. V i a Pro
seryhgu Al g‘ix G;;gu"aé BrorssryAle 'Ef‘fs B2 S Agﬂfa%{?o 75
Pro Qu d@n y Asn Thr Ile Tyr Asp Pro Lys Phe @ n
GIASRr Asp 89r 85ragu Pamd1g sEraSahiey|@nsero Ay AR®p Asn
Ser Lys Asn PBr Ala Tyr Leu &% 95 100 105 Asn

L T GYa!seFyproltip Gk Al a
Phef%galﬁg 1 %ﬁg\%ﬁg%@ﬁ? 'ﬁlsaﬂ&a a Tyr Phe As?) Ir Trp
Guyé A@n @y Thr Leu %’23 130 135 Val Thr1 Vil %er Ser
PhenGly Sn §hY Iggsw@ yabeduddle b Apgcs Y2l £49 %@5 150

Leu Ala Pro r Ser Lys Ser r Ser Ay Ay Thr Ala
prilsarLeil PAST186thelBbo PEbysSeCyssh Gliu\GEin Lews Lxxspﬁtsﬁayr Phe

Pro Au Prol8l Thr Val ser 340D 175 180 1
Gly Thr Ala ser val val Cys Leu Leu Asn Asn Phe Tyr Pro Arg
155 160 165

Glu Ala Lys val Gln Trp Lys val Asp Asn Ala Leu Gln Ser Gly

170 175 180
Asn Ser GIn Glu Ser val Thr Glu GIn Asp Ser Lys Asp Ser Thr
185 190 195
Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu
200 205 210
Lys His Lys val Tyr Ala Cys Glu val Thr His GIn Gly Leu Ser
Y Y ‘2{5 4 220 225
ser Pro val Thr Lys Ser Phe Asn Arg Gly Glu Cys
230 235
<210> 6
<211> 470
<212> PRT
<213> Artificial sequence
<220> )
<223> Sequence is synthesized
<400> 6
Met Lys Lys Asn Ile Ala Phe Leu Leu Ala Ser Met Phe val Phe
1 5 10 15
ser Ile Ala Thr Asn Ala Tyr Ala Glu val GIn Leu val Glu Ser
20 25 30
Gly Gly Gly Leu val Gln Pro Gly Gly Ser Leu Arg Leu Ser Cys
35 40 .45
Ala Ala Ser Gly Phe Asn Ile Lys Glu Tyr Tyr Met His Trp val
50 55 60
Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp val Gly Leu Ile Asp
65 70 75
Pro Glu Gln Gly Asn Thr Ile Tyr Asp Pro Lys Phe Gln Asp Arg
80 85 9

Page 7



Trp Asn Ser Ay Ala Leu Thr Ser Gy Val H's Thr Phe
Pro Ala 185 190 195 Val Leu G n Ser Ser Ay Leu Tyr
Ser Leu Ser Ser Val Val Thr 200 205 210 Val Pro Ser
Ser Ser Leu Gy Thr dn Thr Tyr Ile Cys Asn Val 215
220 225 Asn Hi's Lys Pro Ser Asn Thr Lys Val Asp Lys
Lys Val Qu Pro 230 235 240 Lys Ser Cys Asp Lys Thr
Alki'hrThte Ggs ARoAsK ashy3erPrys Asa TAroA122%r %0 @bb du
Leu Leu Ay @% Pro Ser Val PR Leu Phe Pro P& Lys

mepAbncoth B8 ArPmd STu AR TR AR ellihye Tfr s ATE U
Ser Hs Qu Asp Pro Gu Val Lys Phe AsnT 290 295
ArgoeP Thi AValAl byrGPye\feﬂp WU ToRIGTH @.M%YA%& g_zf Thr
Lys Pro Arg 205 310 315 Qul¥u @ n Tyr Asn Thr

vaT¥hrAVgl ¥al o9&l afeiseMathrleys Ny Pra2€er3¥h1 3@ Med Leu
HIS A@n Asp TAOp Leu Asn Ay 0¢$s G u Tyr Lys G Lys

340 345 _Va| H
LGl b $AF Sarabessenaitoat sl byithinfa B3 [ o ¢

Pro Arg Gu ro A n Vval Tyr Thr Leu Pro 365 370 375
G1PraysSesu Aad LGISUASH TyNEheTPIro E g Pronvad ihivaalSser Leu
Thr Cys 38047885 390 Leu Vat’dys @y Phe Tyri§o ser
I I r Ay
TripRreed 81 AYflénL%sﬁh?{ ﬁrﬁ*yt& 325 R e N
415 420 Leu Ser 1p Ser Phe Phe leu_Tyr Ser
val e lp $RF %«@ cTyphge rases éﬁ? segesern¥pl ¥pd Arg
Trp Gn dn Asn Val Phe Cys Ser Val 4 445
vattdro ddt skk SSeG LetAlGay L1 &¥rs TRE ITykli BleTzys Ash ﬁ1n Lys
Ser Leu Ser 21455 460 465 Led2&er Pro Gy Lys22

Ash His Lys Pro Ser Asn Thr Lys val Asp Lys Lys val Glu Pro
_ 230 235 240

Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro
245 250 255

Glu Leu Leu Gly Gly Pro Ser val Phe Leu Phe Pro Pro Lys Pro
260 265 270

Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu val Thr Cys val
275 280 285

val val Asp val Ser His Glu Asp Pro Glu val Lys Phe Asn Trp
290 295 300

Tyr val Asp Gly val Glu val His Asn Ala Lys Thr Lys Pro Ar
305 310 31

Glu Glu GIn Tyr Asn Ser Thr Tyr Arg val val Ser val Leu Thr
320 325 330

val Leu His GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys
335 340 345

val ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser
350 355 360

Lys Ala Lys Gly GIn Pro Arg Glu Pro Gln val Tyr Thr Leu Pro
365 370 375

Pro Ser Arg Glu Glu Met Thr Lys Asn GIn val Ser Leu Thr Cys
380 385 390

Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu
395 400 405

ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val
410 415 420

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val
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470 Page 9

425 430 435

Asp Lys Ser Arg Trp GIn Gln Gly Asn val Phe Ser Cys Ser val
440 445 450

Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser
455 460 465

Leu Ser Pro Gly Lys
470
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