WO 2011/ 053699PCT/ US2010/ 054475 SORF CONSTRUCTS AND MULTI PLE GENE

EXPRESSI ON CROSS- REFERENCES TO RELATED APPLI CATI ONS [ 0001] Thi s application
cl ai ns t hwohenafsado9of US Provi sional Patent ApplicationpbBarsc@al/osds256, 544
filed Cctober 30, 2009 by Gerald R Carson et al., which is incorporated
herein by reference in entirety. STATEMENT ON FEDERALLY SPONSORED

RESEARCH OR DEVEORMEUNS PROZTS AN MUICHPILE GENE BXFRESSIONO SEQUENCE
LI STING, A TABLE, OR A COMPUTER PROGRAM 10LI STI NG COMPACT DI SK APPENDI X

[ 0003] Not Applicable (sequence |isting provided but not as conpact disk
appendi x) BACKGROUND [0004]In the field of reconbinant expression
t echnol ogy, the achi evenent of hlgh 15production |l evels of desired protein

products and the AROSERECEGENCES QRILATEDAPRILSAHONRIrity represent

ongoi ng chal | enges. Such chall enges are particularly relevant for protein

pr oduct | u i

DavancdQoDRF: nThREdHEafoH ERimb 4% BRAM G PrEYRB8 PAREEADRG AR, o
enbadi redria 6df23d)84 pfieeieDitobsr 801 2000 by GeraleitR] @amtetaaﬂldmm gne or nore
aspects of 20these chal |l enges. SUMVARY [0005] The foll ow ng abbreviations
are appP¢RAraed @Q@'”@derﬁf%ﬁ% Hbe'?tl‘rﬁ% singl e open reading frame;

MWV nol ecul ar wei ght; HC or H, imunogl obuI i n heavy chain; LC or L,

| munogl §uTEMENTION FEDERARRRY. SEONSRORE BSREBEARCH DR DEZE CHPARORE US
furlosus pho, Pyrococcus hori koshi1t 0T3; aa or AA, amno acid(s); SP,

gnal 8t| de; LCSP, light chain signal peptide; MIX, nethotrexate. WO
2011/ 048802 CTNgS20pivats 475 [ 0006] Enbodi nents of the invention general |y
rel ate to expression cassettes, vector constructs, reconbinant host cells

and et ﬁ%%%é@ﬁgﬁ%grm@ggng@@tuﬁm SRIolR 3 doﬁngcg@bﬁﬁrm&%@hm

post-translatio r econbi nant’ pol'y eins and

pragproteins. In enbodi rmstrmecmeMPAmrmsmPEEmXproducts are
Si mmunogl obul ins. [0007] I n embodi ments, the expression vectors conprise one

or mor e[008{%]el nNot Applicable (sequence listing provided but not as compact disk
appendix)

BACKGROUND

[0004] In the field of recombinant expression technology, the achievement of high
15  production levels of desired protein products and the ability to generate products of

desired purity represent ongoing challenges. Such challenges are particularly

relevant for protein products including biological therapeutics which are antibodies,

but advances in this field also have relevance to other biologicals. Certain

embodiments of the present invention at least in part address one or more aspects of
20 these challenges.

SUMMARY

[0005] The following abbreviations are applicable: ORF, open reading frame;
sORF, single open reading frame; MW, molecular weight; HC or H, immunoglobulin
heavy chain; LC or L, immunoglobulin light chain; pab, Pyrococcus abyssi; pfu,

25  Pyrococcus furiosus; pho, Pyrococcus horikoshii OT3; aa or AA, amino acid(s); SP,
signal peptide; LCSP, light chain signal peptide; MTX, methotrexate.



segnents. In enbodinents, the intein segnents are derived fromone or nore
lon inteins of organisnms Pyrococcus abyssi, Pyrococcus furiosus, and
Pyrococcusohoriidsd®hbi i 0T3. 10[ 0008] I n enbodi nents, the @cechist@obsses of a
construct is configured with respect to the order and presence or absence

of certain elepents. In an enbodi nent, the order of certain vector gene
segment[9°p§] HL Embadiraeptsefdhe "i“fﬁﬂ]“@ﬁt%n&ﬁa”yrﬁﬂﬁ{%@ SKBWqSﬁ'WeHﬁ& | i ght

chai . RSN, [EbShAR naBeml BRAmothBls et rbgbinah, 2 Part | oul ar

enbodi nent, the construct has a design ere the m nus

si gn i rekpcedseen ahdprocessow) dicluding ipast-oapsiatignall proegdsiny adtrecdrabinagi nni ng
of the ORF apd a nethionine inserted betwen the |ast am no, acid of the

| nt ei n RANPOIRING PRQ PrecTaiBInge 1n cofoqHIBebEy GRE BB S EBTR Proccks are,

mat yr e igphiRefiobgpai n following the intein. In a particular embodiment, the
construct has a design | abeled as (+) where the plus sign indicates the
presence of a first signal peptide at 20 the beginning of the ORF and a
second [9087kI prembediragnts hbetxpression veetorseoRpHse @nprastreeie istehuni t

(). ToBusitrn TorpBRiEars BRI SR Bt TR e BN P Bhen
r eadi ngnfeird®) organishid Py rodestenabysiaRyrecodcusy faHosis)arideR@bsoedusdr ot ei n
expressi on which are 25greater than 2, 5, 10, 20, 30, 40, or 50 m crogans

per m fu¥kog¥ X1&d product when measured in culture supernatants from
experinments under transient expression conditions. In enbodi nents, the

i nvgnt i oV NSt.r i ; otein
B i A S
nmeasur €d the ocdertandeprespece at absande oncerigie elameents. W eh eroimelimeohgh80usi ng a

tabl e CHO i h t | i t |
erbod: 1REHET Ot Rt pECECERe SESaIoNt & i BAGSE Do M iage of 11 1o 24,
gr eat efinfni@bgl@oul A heHVE AR i H’t%‘ﬁa@presg@cﬁ\/eﬁ}ﬂr Il SHOtREr empRdiAEAL thd he

expression level is 247 WO 2011/ 053699PCT/ US2010/ 054475 pg/ m /day. In
enbodi rrdesis lthhe Ipa padicvlzgmeediment; thegionstrocichasia slesigndabeladiash(-has

crod NES, e RuRLS RO Pl inBL Y bodtialsF L o Sigrk B peefidd aTie "
enbodi mYinnih§©f tHYORF amfd Braginiein@ hsesteddictdeen tig!ldst aRfindaxiarsrare on
vector for generating one or nore reconbi nant protein products conprising a

si ngl e iBisimaned & fitst BriRe acisselithe seapad Praiein Wiy Bg.nymature antibody( a) a

: | . . - ) : ! o tirst
nuel o STER IBUHEREL R fh TR GROGHI A PRl BOMS B8sld o7\ el ng
nu?ldei‘ dabeled as;e(qg)lam@iee ére pldisreigrainidicetés meépraefsend@of _aa'wagﬂ'egrgltpeptimbe}t ei nI

sal I TS oteln e e site Is oVv| aeq. an | ntei Se nt of a lon
pr @peasté_e%’égr@rmg W&@c@é@g@nf)? Sﬁf:er‘%g'rg@@LBe%tfdb%?tr @&?{93@?'69 OMEteN3R¥ e cus,
or a mék%fe!ir?gublﬁﬁi?wwﬁ _tof‘?ﬂl?é'iﬁféﬂ.tlﬂ%{)@érﬁieﬂﬁbr%ﬁgﬁod\i’mentme (d) a second

nucl ei ¢ aci d sequence encodi ng a secon ypept | ereln said first
i nt er vegonfiguraiionds ¢ll4gi d sequence encoding said first protein

[0009] In embodiments, the invention provides sORF (single open reading frame)
construct designs capable of producing levels of protein expression which are

25 greater than 2, 5, 10, 20, 30, 40, or 50 microgams per ml of secreted product when
measured in culture supernatants from experiments under transient expression
conditions. In embodiments, the invention provides sORF constructs capable of
producing levels of protein expression which are greater than 20 micrograms per ml
per day when measured in culture supernatants from experiments with conditions

30 using a stable CHO (Chinese hamster ovary) cell expression system. In an
embodiment, the expression level (ug/ml/day) is in the range of 1 to 24, greater than
10, or greater than 20. In a particular embodiment, the expression level is 24



15cl eavage site is operably positioned between said first nucleic acid
sequence and sai d second nucl eic acid sequence; wherein said signal peptide
nucl ei c awodosiegs@ace encodi ng sai d signal peptide i s operaiskyiopssi7s i oned
before said first nucleic acid sequence; and wherein said expression
vector is capable of expressing a single open reading frame 20pol ypeptide
cl eavamgérri(fiaxailr_aemhogvﬁ%w@t mweﬁ%a@_ga@%i%'s C["@G_Gﬁe%?d BBRORIAITI i n t he
cont extyaf < HIBEUARBL INBURINThE Y bPHEa AT HERY. ¢t BodifriBt hods,
an intervening nuclelrc acid sequence encodi'ng a protein cleavage site can
be suchhelaatiboteis oftar lgéhisofypaucl ei ¢ aci d sequence encodes at least a first
protein cleavage site. In canonical inteins, for exanple, the cleavage

i | i . . i d_rapi.d .
£ or t nor0BRAFENT A% photBdRERETod fyBRB RPN REE R SRR TR BIRE o1 ander ] yi ng
mec Rani siFesdis P TesBE I QETeRAIRESSE BENRE FeeShbMant prféiRgradudtse extein

conmponents, it can be understood that there is a first protein cleavage
si te arfPrapride®AGiINgleoen repdingdmeme insert saisk iasem €ONRIeNG: nus and

C-term nus of Lnt. e . RY [ J of the
cl eavage si testél}ga %\@bgg @?@ﬁ%@lﬁ %'Cr?g:c?oggéidreﬁ%? ecnc?;gp E]sgg%%@%tagB%ﬂé@%r der in
whi ch cl eavage(5)esafitst ansleimycid sequencndncdding arfestogsiygestidehat t here can be

a perception of the c|eavage reaction to be a single and relatively
coor di nat ed ev&qt@ Bist injgsvepng Lo GoETIeIENTCE/NS2E Y Bt PrAi§age react i on

1 T Co T t i ; agheiod et .
ai v TESeael oI leTo R RISF Pkl Bads BB Tolietya ke Cps 17 @
conposigegomantaric loetphotease geneailRyrboeoanvdar st ldbd gemetdiPyaotoconistdr

i nt i t . Cl ites. Again d di
on 1 he MERREPERGHHE Rp aaTOWEA MeparbenaaryRe ErelDgRaid conpr i sing one
cleavage site f)d ¥E8cHlERAAER atid §8qfeteSfdddd 8Weboid Béfybbﬁli%%r conpl ete

exci sion of an i'ntervening segnent. [00012] In an enbodi ment, a
i nt er veMiergimsaiti dirst iniencerirg noaleic @cid skqueree edeading saisoiirdt pradeisi n cl eavage

site. 10[00013]. I.n an odi_nen f.an_ expr i on_ vecto the firs rotein
ol &3 agieaiate Yie §BRraTy Py ERbe FeePReTRBRaRS! SodBEsH sediredhne of

Pyr 0CoGHits sebrRbhuclB)r s eegSeridd:i osus, or Pyrococcus horikoshii 0T3; or an
intein segnment of a kIl bA gene of Pyrococcus abyssi, Pyrococcus furiosus, or

Met hano¥RRY€INsS3ie pignsat Repti %f‘U§|eiﬁ)@¢i¢j iS@auem%encg@ggﬁatd @ﬁ'ﬁ@'\%@tiﬂéﬂ_ﬁ)ect ively
ther ef r 40 dOL AL e SIbaM RERleio LA Jdal Bhessgrent or modi 1 ed
es a pe ue I C

i nt ei n segne enco nul timat'e T esi is alysine, serine or
not a hiiséreth said expressienmbestonirdapableot élpressing angingle @pemodatiingdrameei n
ment is capabl e of cleavage but not conBIete |igation of said first

se :
pol peﬂqlwm'gescé‘?@’a?&éhﬁa'ﬂg!@pﬁrﬁﬁ"@jéleava e sitt00015] In an enbodi nent, the

first protein cleavage site is provided by an intein 20 segnent conpri sing

a sequ I ; AR L ; ; 4, 6, 7,
55, 35,6[0:6%9?%ngegggg%m%g!&?{]%@?ﬁ?ein Isrggﬂprﬂeé%:tdgﬁ%eri {éél}l(%gelrné?rygmné[ 00016]

| n an esegotinteand rméaidofisy an infetvepng nuieiaadicseequanoecnoedptd aereted capabl e
of mult iI neric atssenbl % Irr]l a ﬁnba_gdi ment , at | easé one of said first
ol ype ST aHE%E e GHb A SHER R e dueemendtits 35 ssqtieroe FIROGeSEcr et i on.
I n an 26gsthnflisipriteinadled RRf sitneinddardmicdl frteipt, RPRlexariplé dRe anthvageond
pol ypepti de are of . . .
25 reaction generally proceeds in an autoprocessive and rapid manner. A further
explanation is in part dependent on the understanding of underlying mechanisms.
From the post-processing perspective looking at the extein components, it can be
understood that there is a first protein cleavage site and a second protein cleavage
site toward the N-terminus and C-terminus of the intein segment, respectively. The
30 designation of the cleavage sites is not intended to necessarily correspond to the
order in which cleavage reactions may occur, and it is recognized that there can be a

perception of the cleavage reaction to be a single and relatively coordinated event at



manmal i an origin. In an enbodi ment, the first pol ypeptide conprises an

i mmunogl obul i n heavy chain or functional fragnment thereof, and said second
pol ypept iwe 20ompsdoses an i mmunogl obulin Iight chain or Pomaisc@oak447s agnent
thereof, and said first pol ypeptide is upstream of (5 to) said second

pol ypept| de WD 2011/ 053699PCT/ US2010/ 054475 [ 00017] an enbodi nent of an
expr es QENCIGRYAGS reactian pEe YENdOREFE $can BRAPREC 'Q”Qfé‘f'féﬁ icgdypfliSBCtRIEPRI C
acid s I i further
conpri ggslé ?rnp{r%h%ﬁ%%%l ?h%%@ﬂggﬁgﬁgg eﬁgﬁéﬁgﬁgﬁtbﬁpmégg%peptl de, and a
second dom@ositgrisenc nstieods, ml\mtﬂdéxwamtmstendonlm@aa Wik amaryendigei n

cl eavag% Si trﬁs wherein the second ntervgtnl ng nucl eléj{!ﬂam d iﬁquence and
third mrEMEEs SMPrelq e rﬂoﬁetcl?ét"ag? EMbAEREN BB oned af ter
sai 8 sqpRRAstaHEINgi &F ﬁébé%sﬁ@%&ﬁﬁnlsh%o%@ grhéhtaon@sral BREICHVa8E site
expression vector, the firs sai d second pol ypeptide conpriSe a

functi cﬂfatwoma\{a%ﬁltﬂs estnheachaaltavy tor pastial @ricompieieoPeisior of a0wi t h an

antige rected to binding an antigen selected fromthe group
consi SBP%&%I '];é g%%eﬂhecr osis factor-a, erythropoietin receptor, RSV,
EL/selectin, interleukin-1, interleukin-12, interleukin-13, interleukin-17,
interl €[0@0m2]18ln aneeboglitnen®? 3n interegning kusteiSaci@lddyue EY QurtHebiehcotl €682,

EGFR, CXCL-13, G.P-1R, prostaglandin E2, and anyloid beta. 15[00020] In an
embodi RESONEPTRIREN £igakae 8fe- for an expression vector the first and second
pol ypepti des conprise a pair of immnoglobulin chains froman antibody of
D2 A JORH 3 - t and
seggnd%aﬁ?%]epﬁ @%be eagﬁ??fna e%)é ;S-?lrt%ﬁélescg ect W??&g@r@?rﬁ% erl%ul in
heavy qivavidedbyaan interrseghemnilof a lom @Mteaaagane@@ﬁbmcdacama@ysanal ogous

segrrent of 20 EL246, ABT-007, ABT:3 ABT-874. or ot ant i,.body.

[ 0002117 rRC%‘FFLIeSrI‘gEIQ? %yéﬂc%%?b’rs&%’f‘Bﬁh’I/éj?oPrPUH@tﬁEIS%%ﬂ%? &ﬁh r oot er
regul atqene ¢ RPFBBOCARY alfRIsH PyRs&sdous fridduse W%tﬁ@ﬁ@oa&b%ﬁr@&h#ror a

regul atory elenent is i nduci bl e or constitutive. In an enbodi nent’, the

pr onot gnodiggdiiniey segmentdarivied reseetivelp@ereran. I n an enbodi ment, the
pronoter conprises an adenovirus 25mejor |ate promoter. [00022] In an

e di h I

deaari Degoraf ot o ErtiddeRt 3ie #REn {eeionsEF hodifel i ghibeheratbas | |,
an embadpemuitimate eediciss whighl |si$IyEseh9emrtdnman@tcd hIstldrmearIn@nIJemboélrrIentI he
host cel|l .is, a eukaryotic cell an enbodi nent, the eukaryotlc cell is

sel ect 8 fhisin %W%@Wﬂ“@@'@@ﬂéﬂt@tﬂ HREMBENGS sPRREPStOfCieavagg ot cel |, pl ant
cell (ZhnpEBoRa t%ﬁ'dﬁsaId‘fn%Fp@PE@ﬁ!ld@fHsa@@%c@%’%%tebﬂdéel' I's an animal

cel | te omt gr oup stin
2011/ 053699PCT/ US2010/ 054475 manmmal i an cell, an avian cell, and an insect
ceI | . 1[A08hSknbodn emttodimaet IhIagfirs(t@r(bteirsclaamgmite '@rproeldledlbyrm int@inan

di nrent. t.he host cel dr of.ol ate

Ot e Kol seabinds Eestd fofing oo SN SsEQ D ND: ek

(human ’ﬁ@ﬂY@nV%ﬂI'@B'W) afigldo &id mdofifed iBRiIn segPRNIPAKediheRevorfiel |, e. g.,
a 5C0CS ¢ ) In an enbodi ment, the host cell is a yeast cell. In an

enbodi msnt , , ,
[0 0016] In an embodiment, the first polypeptide and second polypeptide are

capable of multimeric assembly. In an embodiment, at least one of said first
polypeptide and second polypeptide are capable of extracellular secretion. In an

25 embodiment, at least one of said first polypeptide and second polypeptide are of
mammalian origin. In an embodiment, the first polypeptide comprises an
immunoglobulin heavy chain or functional fragment thereof, and said second
polypeptide comprises an immunoglobulin light chain or functional fragment thereof,

and said first polypeptide is upstream of (5 to) said second polypeptide.



yeast cell is Saccharonyces cerevisiae. In a enbodinent, the host cell is a
Spodoptera frugi perda Sf9 insect cell. [00023] In an enbodi nent, the

i nvent i orwprouide®9a net hod for produci ng a reconbi nant pgwluspeioneisns or a
plurality of proteins, conprising culturing a host cell in a 10culture

medi um ﬁagﬁr conditions sufficient to all ow expression of a vector protein.

In an d {heht an AOAHTRBHOT AN EHRESEIORPIECEY s e RRIRT FOMPPHEIRE R Y € f yi ng
said v [ SRR ; kaent of a production nethod, the plurality
of pr o?‘ﬁ rﬁ{‘! p%rgﬁggggheglde‘agp s‘ra?’uaplgﬁ!r:rg‘ral c assenbly. In an enbodi nent, the

reconbi nant pol yprotein or plurality of proteins are biologically
f unct i dAA013hdiroan ehtagivent, @n egiression vector Arrtharimomiprises,a third nuol@at i on

provi des_.a net hod for producin recombi nant _product . wherein .the. product
< an R SR oSt BE PoBpRBias At s sefidh Mene b Mt Bl o
ant isbodjaquehc@leheddingtd Setbroesieesh Tcléﬂa%@'sﬁé%vﬁer&@!fﬂié setdrdl pdrigningg a
host cell in a culture nedi umunder conditions sufficient to produce the
r ecombiniric gesrrauenca aa thirg swicleig acidiseguencennitoat gesuiate Prerapr ot ei n
or poly i - Log i d described herein. In
enbodi r%#ﬁoﬁeﬁeﬁl{eg\%én ?%@%?@@él%gsa&abng%ﬁée %I' ed i mmunogl obul i n; assenbl ed
ot her antigen recognition nolecule; or individual immunoglobulin chain or
functi d0a019} agmamenbosiireent off it expressionorediorygtheofirat ard Baid dexwoadn. |1 n an
enbodi nent, r,e%ar di ng t he i mmunogl obul i n; ot her anti gen r,ec%gr]i tion

tid AAIMe

mol ecul ROIYREPHIRHARIERS & SIGYRNA LR Vi el antigensrieRegniy PeYRent
t hgpeofyi LBl Bai} i ? i ihi,§ antigen
(s o it S et Sn SpEARER, bectel o BIidRE) o anfgoh St BBl s

t unor reenssding of alcimor-recresiy fantopoi eyithtopeietiptreceptRSWRS ELE siskkectinn,

interleukin-1. jnterlepkins12, inter)]eukin-1 inter| euki 7 .

|t or | dtteriui-1 ThEeierkk 2 23 pfikEH | € iReHedin- LouterBatn g Gierieyien

EGFR,  QlintéAeukih 33l RDSOC DS agRNIGP2 2GR, Ayt pi}, i@t 1R N an

embodi ment, the I mminogl obulin or functional fragment thereof is the

i munodrest@giandmpE2, apd ABTH@dHesa. t he functional fragment is a fragment
respectively thereof. [00025] In an enbodi nent, the invention provides a
phar.ma heal i {4 i:si, g Lcall f ] nmount of
BP0t ddb20E 1 ATRAIA BenE L R cR, it Bk o GBh vkl 07 ftot BB

enbodi nestbnd tpotypeptides icomppise\d pais ofimmxpogiebulm chains dronaganZztivody lbéd
herein further co?&péi sing.a_nucleic acid sequence encoding a tag. In an

enbodi R/ oFL206s e bPOE 0B 732 ,Ortprfgr'isﬁf’eﬂ@@ﬁi%b?ﬁjmeé‘it’éﬂﬁéiir%t A¥ljuence
addi ti P%n&%g) : [gggﬁim i - aid
second%%lbbg ptll %gg%éi%gghg n(?:)ldiebﬂ I@elae(r?tl o%ly or'%@ﬂg?élggtap ggggw?

r ecognidhaomonah égooiumoglaliuiin dightotaig esegspsnt ifront an yanagjoussegdand dbi ndi ng an
antj ge t fr e o) C i.stin f: tunmor necrosis factor-a,

or y0hr g%%&m%#f&fé@ﬂ?bg ﬁ%,‘%/pﬁf 8281 ﬂ'?oﬁ?‘ﬁ{ aniIaomy- n. 1, interleukin-12,
interleukin-13, interleukin-17, interleukin-18, interleukin-23,

i nterl qubo21B3In &@Ibddih8nt, ldddpréddidn vESIboRurthErleohdhrisesh dmoter

prostagl andin E2, and anyloid beta. In an enbodi ment, the first and second
pol ypepepdiesory eignesiefos spig insert. irzsammnmb;gm@nt,ithear@mﬁ;erfrewmﬂyan_ti body of
2E7T,  Riéhng @l S¥bfrm@” 108N dhBodiffbnf in€ HEALIENEguiblieh | TSt and
second ol ypepti de are each I ndépendently Selecte roman rrmunogl obul i n
heavy ahamendis tisuerspeoidigl dbahigmbodihienttaepromgt@dontiprisesaan adeh@digs
segnent of D2E7, EL246, ABT-007, ABT325, ABT-874, or other antibody. 20

[ 0G028]MAIRr e LiPMAlefent, a vector further conprises a promoter regul atory
element for said sORF insert. In an embodinent, said pronoter regulatory

el ementiopp22 ' AHE AR efIRIdimERE thé Hwtv!e}ﬁﬁon boAdes ’tHEIT‘Eomﬁﬁbiﬂgp&r PERbET

regul atory el enent iIs tissue specific. |In an enbodi nent, said pronoter
conpr i skescabeddensini fuanresoodimeng the tvost eell is a prokaryotic cell. In an

embodiment, the host cell is Escherichia coli. In an embodiment, the host cell is a
eukaryotic cell. In an embodiment, the eukaryotic cell is selected from the group

30 consisting of a protist cell, animal cell, plant cell, and fungal cell. In an embodiment,
the eukaryotic cell is an animal cell selected from the group consisting of a

5



25[00029] In an enbodi nent, a vector further conprises a nucleic acid
encodi ng a protease capable of cleaving said first protein cleavage site.
I'n an enbwdiznemiszessai d nucl ei c aci d encoding a prot ease Prs/uspenablays
positioned within said sORF insert; said expression vector further

conprisin n. addi tional nucleic aC|d encodi ng a second cI avage sjte
| ocat ednﬁ%m%@ﬁ oAl a”rﬁ}(@erJ' APAPnchess al”pﬂ”o%@ﬁ%&' hashgell Soone of

2011/ 025508 BREREEI G A SFURSABR AT oA P ELoHO BN o

provi dehydrbtdategetilictasepefisieny CHQ eetl oin demmbdmbr@ehértl&e host c:ellals an

enbodi t he host cell ic cell n.an enbodi sai d
host - canFki(liGearprRRs tifey) 8l S FAkisan Hren mehkV G ce S &

eukar yatos il lin dnﬂerﬁﬂoéﬁﬁ’%?ﬂ' thRHost eall % é’ylééét)/ééll' QnCa‘?ﬂ émbédpfdrftcthed from
the group 5consisting of a protist cell, animal cell, plant cell and fungal

cel | . I1y¢aghcelhisodeeahiaromyessiceigke¥aat inca eglbodirsean thhasiicellds @ sel ect ed

ol PR R kB o host cel 1 1s A oo cel | or

di hydrofol ate reductase-deficient CHO cell. In an enbodi ment, said host
cell 14000285 freah enbodineatyitioslinvention paowidé®atmettbl fOISpr@d}aeEmgta 10cell. In
an enbodi nent, said yeast cell is Saccharomyces cerevisiae. an

enbodi rFéﬁ@mbgbﬁ”él PRUypFotel @r@9'%“%/ﬁ%@&te@é@ee@p@ﬁagf%rlaeﬁdép%@"@ém I n
an %”bckglltﬂ?é‘heo‘?tﬂh%n@%%oﬁ@ ibnd %uﬁ1 RATR a5 egefés%udﬂ 6’@?%&8} grotéﬂ(.)q 1] In
an enb nment e ho u

I nventi on provi es a net for producl ng reconbi nant
pol ypr careembodinaentd| thearlnethodofbrtpeotennpﬂsesoetmvesng@ndmnpmlfylggaahbst cell in

a 15cu|tuiﬁe msgli.un] under .cor dlt{ s suffi.cient taﬁ'g1 ﬁp on of a
vect or FHRCITnhAN & Of § REPGUSAIRB AN PEH r?§ %e%ro @& veri ng
and/ or é?érdabéblwofsrﬂuﬁlrﬁé%tﬁse%tﬂ& eiMan 'eﬁmti%ﬁiur%ﬁ?@hé’?éﬁom@uﬂhﬁt F%I‘g%r%kéuhy of

proteins are capable of multineric assenbly. In an enbodi nment
r econbiaraiyrafityl gfiprotednsacsr biplagicdllytfynetfonat enedfon herapetbtiol ogi cal |y
functl onal and/or therapeutic. 20[00032] In an enbodi ment, the invention

Pt d5redPOPRAE . IF e B REHE 109 rRBaloM PO dodeH et B db b 2ol o °
rml eculrecomdinzint pradlict, uhherrenmmeaprbdabt iseln infmgeroglobgirt protéinionfdtctiomad

cul ture nmedi um under conditions sufficient to produce an inmmunogl obulin
prot ei ff raﬂm‘PrﬂIrFB?FQ%a@SSﬁ%%@ﬁt'bW & fothelsandigendgcagnifion oleeileot her

ant i gen. Ebl‘ﬂfhrfé |o§P&%I m.a{&‘ﬂﬁﬁé]mé uﬁPuﬁd%%n@ﬂfb‘hs é@"‘nﬁ““ on

provides a protern ol'yprotein pro uce according to a net erein. In
an enbquodecd tha tfwomb!rwntlpwd petovn dxeseraluo@mﬁtthedmventmngmbeb ian;

nbl ed, ot h t t dual | obul
halln. GORIMD! PRRAIOE R REHSSH REFUBInG RGeS e e ot e mot hods

herei n.erhBodim A tlontd}éw'dgg‘é'h%ﬂs‘éﬁ%lé@1mﬁfdﬁ%glo%m|h9$§§ern?&88@tﬁér0”

nmol ecul e; or 1 ndiVi dua I rmunogl obul 1 n chain or tunctional fragnent thereof
has a canh@lanlrecqgmborefrfaéecnulerorcodwlduaulnremuoogp@uhm icbaianeri fyeetidsiahdi ng to

t unor 201/ [ US2010/ 75 negcrasis factor-a t hr.opoi etin
" ccept JROTATRRE, PHRACETAGCET B 5 A RTINS LI AL PRI Enbod ment
the i mdgamlinptid |'ﬁnrh§n<5@55uﬁﬁ oRer styehhecbymiadbh ensibcdle agnmbividiual a fragrrent
of D2E7. [00034] In an enbodi nent, the invention provi des an expr essi on

Vﬁ@ﬁor lwmmogi@bullnmalmwfﬁmtd@aab‘ragm@@&tber@a‘pﬁ*@g%im cppahiliyito effect or i
For ego ooy e A6 SHTBEHG 2pten MRAeRaBHUR, My Bk )85 of ShiiedRbeflor "

f ur t heretc9mindisg o mm@mimbsuem@@tdr age@trhrbgbtetmhecaotar gmsv Eewelemm In an
enbodi nent, the encoded Ii %rﬁ‘ chain signal peptid |ght chai n

si gnal pieperkie-Lenteseakine torniergulinolib eisrsvkih; gy Trgeriauin- WEQ“GVL@MGHA%
and 23 interleukin-33, CD81, CD19, IGF1, IGF2, EGFR, CXCL-13, GLP-1R,

30 prostaglandin E2 or amyloid beta. In an embodiment, the immunoglobulin or
functional fragment thereof is the immunoglobulin D2E7 or ABT-874 or the functional
fragment is a fragment respectively thereof.



10H2G I n an enbodi nent, the encoded |ight chain signal peptide is VKII
kappa |ight chain signal peptide A18, SEQ ID NG 82 (am no acid sequence
VRLPAQLL GROIhINREESSA) . [ 00035] I n an enbodi ment, a conpesriusenoosidrhe
invention is isolated or purified. [00036] In an enbodi nent, a conposition
of the inyention is a peptide conpoynd. 15l n an enbodi nent, a copposition
of the [PHOE i §hap §”39P%1'I§PBF, éh%lﬂrvén%rr‘rﬁﬁ%‘ﬁ‘é@s fAPNEAMERBYHANEAMPOSIteB t i de
compou & i i i ; i o i M t he
ept i de oA oA RPEL Bl e RETRE R 503 T e PR Lkl

i nvent ianceptable desien. phar maceutical fornul ati on conprising a conposition of
the invention. In an enbodi nent, the invention provides 20a net hod of
synt heshgi a, compasitjon of the invention or a pharnaceutical fornmulation
¢ her eofl00PR8L kAR BRTbAdiTient, the, KehbeTretles 8 muPHsiil VB! FRes one or
nor 8 exfdsetBad herdinflittiRsrsconiEing adiutisic aeriPsiRiEhee N cHBihgth By, URdaT st ood
inthe art. In an enbodi nent, an effective anount of a conposition of the

i nvent i&SAbedimene ohatvestasensirgel (e eterveningasugirit acid seuengs gdditipnahy

enbodi b gaqﬁgtide conposition of the invention is prepared using
reconbinanp met hgdol ogy or synthetic techniques. In an enbodinent, a
nucl ei ¢ acid conposition of the invention is prepared using reconbi nant

met hoddD0Q27r Irszmehddadiment ime first @and said s¢E8@BSGIypeptiedcanpest a, t he
invention proyi des methods of use in the man fa&%un%fBO of a nedLFanent. VO
2011/ 0948 PUEIRANP0S gvgnpmmog@gtw@rmggeﬁg  withr A ARHYRN SPRCTHEYant ages

of 1@nbq4s { i : f j eription
e A e B R R A Bl AT N, LRSS, ot et
of the facterd, efythrapoigtdoeseptor (RGEnH ElLédeledim, irderiguldnd , priedsgdnded herein

h t hej t- i zed i.ng,. Wy b by r.ef t
ot andaratereRke- 15.G8BAeAR AL AR Bdknn Y EfefR0 2, SRTe QB ST o6

the artcpPefigF1,iiGFe, BGRR ABACher®igLRPIR, id?éﬁ@?l%ﬁdtrpEEJ aid bdnyldi@betsspeci fic
use in the context of enbodi ments of the invention. [00042] Wt hout wishing

to be Howidempodineriaihefirsl and seewid/polypeptidesaeorperist 8 ®@difon herein of

Lo ohe MK IHESFofl b AOMed APDPEr P LPACA ST ORGP EE "= =1 1

correctABTR7df A mpb@mdtpmedrrsWQMOspol?pe@tmm of the
i nvention can nonet hel ess be operative and useful. BRI EF DESCRI PTI ON OF THE
FI GJRE@depenC{eGi@M@ﬂeqt?(bﬂp@ an immysegRbedn Heawy ERaIN @ aN ﬁ@ﬁéﬂ?@'ﬁbbl“%mF

expressj EIJO%IH) r%?(& Dot AP Hl> 45 ] [ strates
struct j‘g@@c@%ﬂﬁégkﬁé& co-rgYE);osanen dulfén”s pérnetsosfi[%)n dgér?é%d'lréﬂ%\lgs-lepgp '%‘%Z D2E7
ant i bod325, [ABI083%, é1i gtheealtibddyustrates results of an SDS- PAGE for protein
anal ysi s of sORF expression products. Secreted 19gG nol ecul es were purified
by 2I8r 0t[8b82€] am érqllewbodiment, a vector further comprises a promoter regulatory

element for said SORF insert. In an embodiment, said promoter regulatory element

is inducible or constitutive. In an embodiment, said promoter regulatory element is

tissue specific. In an embodiment, said promoter comprises an adenovirus major

late promoter.

25 [00029] In an embodiment, a vector further comprises a nucleic acid encoding a
protease capable of cleaving said first protein cleavage site. In an embodiment, said
nucleic acid encoding a protease is operably positioned within said sORF insert; said
expression vector further comprising an additional nucleic acid encoding a second
cleavage site located between said nucleic acid encoding a protease and at least

30 one of said first nucleic acid and said second nucleic acid.



20 chromat ography and separated by SDS-PAGE under non-reducing (A) and
reducing (B) conditions. Lanes and sanples fromleft to right are: (Lane 1)
MN 1 ef er ewmoeonrarsk@ps; (2) control construct product; (3pcPais20i0ns549ms Al ;
(4) Pab-lon mut A2; (5) pTT3 pfu lon YP, and (6) pTT3 pfu lon MA. [00046]
Flgure4|IIus’rates results of an SDS- P. protein analysis of further

25sORF [A987@k s AN grpsiment, %W@BHO” @G%V'%ﬁ' é hﬁ’l:?F cel 6@“993@9& B GHon
affinit a ahso t §Qﬁ n ucin A
and re ucs'i%ﬂfg}8 Btep%gn@htépons g%rgg tgﬁcti‘mség Rﬂﬁ détﬂo ”rf]%ght a?e( )
(Lane Igmbadimemkesasgd ho2) calbintirstheri¢i3in quT?.n pﬁwmmdlmtqni)saldihdswlall ipPET3 pfu

I tA., WD.2011/ Q53699PCT/ .US2010/.054475 [.00047] Fi 51,1 h
anal ysiSRVatEk J 28 A BOR S oRrid SUKPRGHE Solke STRCISEERAe SEhg K bA-
i nt 8i Nponk@En rd?%%’bﬁstsﬁlr Qhﬁﬁ%lfdeﬂ”blaﬁpcéﬂ B HMq}a)l cand|vhaekidikkeht,)

constructs were urified by Protein A affinit romat ogr aphy and separ at ed
by SDS-S2uaBuUkarye ccguiwcamgn(rm{m@ll@ehect@i frarmtf@grauﬂ oeosisiied@teng 5( panel D)

cond BB, AR BB e B O B, ©

l munotiadt colisg GHO aell idh adyihpgrerdlste reduBiaskadiiizidnt GHORHAI n ahanes and
sanples fromleft to right are; (Lane 1) control; (2) Pab-klbA HL(-); and

(3) M eemb%dxmmt aid 1Fﬁ§t elhsrofq C@'he'”s%ﬂr@mé?ﬁﬂl%%tysﬁlﬂméﬁ”fsr@bfﬁ@ﬁe
expnes n | t re 6

il ﬁ@st ?daeﬁ esHt heéﬂﬁ%é@ﬁfé;rﬁb%@&8?3@%”@%@%&8I ngle o éeegg\?éa i ng rame

conséI rwzhlsod:mhem g hBaibceltdI |b/%91n |nse¢tr8proddptenadfrdg|paldlacﬂ(sjlf9 dedl. dmano aci d

resi dues at t eN—t m nal spljicin tio Secreted 1gG proteins were
buri 11 EIBYCIMEN A0 AOSK 6IHS (A N ERAE ARy AR dbpar at ed by SDS. PACE
under non- redu0| ng and reducing 15 conditions. Lanes and sanples fromleft
to righbossfr (H—éﬁ%nﬁ@odwﬁ\éﬂ”ﬁrtﬂf@ﬁﬁ/en(lé’h gré\ﬁdééﬁﬁnétﬂbﬂ%rddro%@%)@%d usi ng
convent’i onal vector (control); Pab kil ba HL( wt; (4) pTT3 Pab

kI ba HLrecy@hjnasmt golypyotpirmar @ablrallltya)f Iathte)'lsccomprlemlgm]ltunng@rhsosz cell Iinust r ates

5 iy, R AT er Bodaan€ SRR RN I AQN AR i Por S e QBB BIBE D, 1§ ne

syst emar] 88Bdaiméntgtheem8tridd fustheatemptibgs Fespvietifg @indfdrepdrifyiRg 3a f r equency
of reaching culture confluency for stable expression systens of sORF

const r MectariAtEiRcIN o emnsivept R PaERlitL AT RERRING @6e SpPable@bsnyitimesar e 9
I h
B N e

of condiologlcallpfiendienapaad/edtHelbpeufic. (first 1ine) and D2-X' (second |ine)

where X indicates any am no acid. [00052] Figure 10 illustrates 1gG

secreti ts for a.ser S constructs w.th ht . chain junction
it | JRBOREE ol 8h ethauEDh e MueBTRR PIOVESS H S PHSRIOCHE RGN 11

i1 ust fuﬁﬁnﬁ%d&&%@%%r%&éuﬁ%r'ﬁﬁdﬂbhﬁl ﬁr%{;mén?t%"e‘ré‘éf Qéséﬁﬁﬁd%ﬁlﬁbw%ﬁom& h

| i ght chain jJunction nutations based on variation of Asp2'resid

[ 00054]arttiggarrecagnition oxtlecitl@scarepriging cofturisa MGEceJhacwdmgftOrcI@rros& n

product.s er@m exa nst.ructs

B ORI iRt e KRR Gyl SRGFLBhs kD fichdit o BTty B, M B e Rbyuf S PRk

schematdrquattrgiah agAfens tHarebll a8Semdleds&MibodyTBPBRIRF nter FEdtYNRN
expression constructs that are capable of expressing the ABT-874 anti body.

[ 0@956)Melegulee 14 illustrates certain structural notifs of inteins in the
context of the 10 location of a preferred |ocation (dashed arrow pointing

near 1 4BBRAN B aR ORI B, MrfrenliBNRRRac LS (FORiPhr bOpRETendonuc! ease

domai n) vent accessrble rin on nserts including
tags. [@00664d EccgndmgliB d n‘riemctd héedn.alrparembbdiapnio theimverpore psovides
construct with i chal gnal eptide Al 8 for use in a transient
t r ansf 1 fEREMRYE g, 8 qrgbled other antlgen recognition molecule; or
individual |mmunoglobuI|n chain or functional fragment thereof produced according
30 to the methods herein. In an embodiment, the immunoglobulin; other antigen
recognition molecule; or individual immunoglobulin chain or functional fragment

thereof has a capability to effect or contribute to specific antigen binding to tumor



15[ 00058] Figure 16 illustrates results of SDS-PAGE anal ysis of products of
anti body expression constructs. [00059] Figure 17 illustrates the results
of West erwolbntosaeyal ysi s of products of anti body expresecwomscansssoets from
transfected cell lines including transiently transfected HEK293 cells and
stably transfected CHO cells. 20[0006Q] Figure 18 illustrates lasm d map
of an W%"d%i%ﬁﬁo%n%'iymfepoﬁt'ﬂﬁe{:ﬂ&ﬁf, '%@QPHK'ET%%L/%E?WQF Ntergelﬁ‘(ﬂ?' use in
a stabl e tafeEepoHRety HEMBlnbiiebaH lsp2BF bHeR RERERIE N OF THE
II\I\/EI\I'I'I%\'I " fhg%ggﬁ? The L|nverr]1t on rrayss%e urther Iun erstcood L)y t he

f ol | owifragmennt-is ianfragment2&fdX 2Pl es. [ 00062] Certain information will be
appreci ated by disclosure in the art, including that according to US

200700 Carsaon. et _al.,. March..22, 2007. WO .

2011/ 0SBRGEHCT RS S-Sl R BhEY ST Rt gs et pirnsinn veeigr gostied!
Sysensyitethd vecﬁ@@%éﬂé@b&i)@%@id@ér’@@dét, ph8Ffma&itRSs compositian canaernd
structure or a biologically active protein such as an enzyne, hornone

(e.g., Metedighmalking ekivaing amedidkeieregois pinareindheiviestsy is Bie veaier of

nol ecul - i 0 j I j ch as an
5 nt e 1M T Fistand RRF BOoPiskS sXborTEMAPERAAR o B SihaB 0 5 oan
r ecognigeptideMh @nlsrebedimendetheteredded lighectadin sigrral peptide B akbppapgutt i ¢

nol ecul e. 'An overvi ew of such systens is in the specific context of an

i munodiNeHuFiBRahRerRids telafied drars mBINREONHIBHOQTI Al i B A& ASR: 8RPr essi on

¢ Li . . . . i Crol
o 1 e e P oE G el bR B PRI Pbb AR ot
( pol yprabiaén signabpepteleshpdrIEQ IDeld@y82 (aminogtdid sequersce s nedi at ed by an

intein t. [ an enbodi mrent, either the first or second
chain M%@%@E%éhéﬁ@ol yprotein nol ecul e may be a heavy chain or a
Il i ght chain. A sequence encodi ng a reconbi nant i nmunogl obulin segnent may

be a fybbossnaimar efidt@irment encsinBbsiforl of IRORBELtIdNRESIAted &t uriRaci fi c
enbodi ment, ‘a second |ight chain coding sequence nust be part of the

sequence encodi ng the polyprotein to be Froqessed in the practice of the

pr ese_nt[ol)%@h_t inan emt&d,lmeak@rpqra@@?elm ot terigvention 'ﬁr&a@e@&ﬁ@mﬁokﬂﬁmri si ng
tw sl i QHta[nCé}ﬁbBGm?é?ﬂ, 95 %%&Pénc&%é'md)e’ﬁ.ti@% %rn%%reic LBigRY ASUHAT In an .
enbodi nents, constructs are configured w ese conponent's and 1n this

order: ahb@d]rr}e)yitj—d peptide compolndtof the ihgehtigisl ade}embl?Si irLa Ingldkitngkic e)

| gL-1gL-1gH, . lgH 1 gH 1 glL; | gH 1 gL-1gH;, and/or lgL-1gHIgH In an
enbodi rﬁ%&?'el(Méthﬁgﬁrp@%t'gﬁﬁriaﬁg%%g)@eto%@eﬂRﬁf%wieon where a cl eavage site
sequence is located. [00065] Alternatively, the inmunoglobulin heavy and
i ght qbabs7row a9 ePRIBUAACRR tR fvEHasH p .iaééa%zhfg@naeeluﬂma@f&nﬁmm

sequence there between, W 1e intein either 25being naturally able or
nmodi f i eapreprisarg Beopasitan ofdthagnantioni tlp asrembedinenii thie inventlosm presidgsand

H %t Cahraniet Sod 67 éﬂﬂﬁgsi%i%gtahgcgmBglsi.{igrh oPtHY i%]:/grﬁ |(?r% dr g %%%rrplg&eu feay" of such
formulation thereof. In an embodiment, a pharmaceutical formulation comprises one
or more excipients, carriers, and/or other components as would be understood in the
art. In an embodiment, an effective amount of a composition of the invention can be

a therapeutically effective amount.

25 [00038] In an embodiment, a peptide composition of the invention is prepared
using recombinant methodology or synthetic techniques. In an embodiment, a
nucleic acid composition of the invention is prepared using recombinant

methodology or synthetic techniques.

[00039] In embodiments, the invention provides methods of use in the manufacture
30 of a medicament.



that splicing occurs with poor efficiency such that unspliced anti body
nol ecul es predom nate. In addition, a nodified intein can further be

nodi fi ed woi2bl/dseesbher so that there i s no endonucl easepregisenopmies e an
endonucl ease regi on had previously 30existed), with the proviso that site

speci fi roteolytic cleavage actiyity remain that the |ight and heavy
ant i boo[§°§6%p§3%/ [fRSPeHS f@%@é‘%ﬁ @%ﬁﬂ%’lﬁ@agﬁ% 96\%0{45“??#18&"6 vention

2011/ 0548998 Jfﬂ I H ORI, )}Péréédrgigl Alaidietieh TR ichnnRsh Aihanepr oduct

Either t ant | y polypeptide can be the N-extein, and
ei t her am:nnhmntyhr@ ragsngs and jrobecsintaktefiee field ofeart.be any reconbi nant
vector capable of expression of a full Iength pol yprotein, for exanple, an

adeno- d Vi ru vect Vi ru ctor, a retroyirus

Doct or TORBEAE) FhaghdraPibiisihs Afclians SRS betdiReve SR PraBRd AL | o ont
adeBOVIrhéénMQCWﬁfchaé% [Fe ﬁiﬂrideéyﬁreﬂé@’h@é'té GEarRed BExts %bﬁf@ﬁ@feldérfdé% afector or
a nonviral vector (plasm d) or any other vector known to the art, wth the

choi ce th@éétkﬁﬁwarigrﬂdpﬁﬂ sitited isy thetast. nBstinisens pravided bereimare intensisgl ©bul i n
01 Ot heta 961 8bediB S T ot UM el ¥eRRIRTelch, 2yal | anl e for

expressi on’o 2 T Nsect S vectors are known to the
art, and many are commercially avail able or otherwi se readily accessible to
t he ar t[00642]ul Wlthoptﬁﬂsjuﬁgldxebelbmhddjyr@wy?pmmnm«arﬂwdﬁp,sthe@tdarsb[900067] A

vector for reconbi nan buI|n or o he rotein, ex ressi on na
i ncl ud&igFHPSIN %erﬁﬁh%@?e'@?u %@F%”Olk'?ﬂﬁm & INGPRNCINRE O8I n t he p)rlormt er
I's 1%5C9ﬂééh ér‘n¥‘?’elaﬁﬁg% %@MN@n% 'ﬂ%’?éé?ig%ze%echbtﬁ dIeRS 6F fHé?ul.tum te

ti ssue-speci or species speC| Further specific exanples include,
e.g., taarrentyassi ofeanysspiarsation qrrmﬁmltrmsss (aBoembodMerqufamaimenﬁm@caNatl Acad
Sci USA 1 5;89(,12 4 The vector is a replicon adapted to

t he hoé}on@éh?efs%b@\ﬁp@ét{ ﬁéﬁﬁﬁ‘sﬂc gene is to be expressed, and it
desirably al so conprises a replicon functional in a bacterial cell as

20wel | , advant ageous!| y BREHEFTBESCORIRTOONIQF THEFVYEUREY cel |l for nol ecul ar
bi ol ogi cal mani pul ati ons. [00068] The host cell for gene expression can be,

wi t houtoboa3] aF!gQ!ﬂe 13lustrHtE®h ehkbmatRiSgratl b¥a 8ORFBRbre88ioh&dnstrlEt, | L can
be a m crobl al cell (bacteria, yeast, fungus, but preferably eukaryotic) or

a pghantpice’ DabWHTHLc(tDl arly suitable host cells include insect 25cul tured
cells such as Spodoptera frugi perda cells, yeast cells such as

Ceose; OTUARE BT 2ttt Slrith Podh BB H R F (s Hou Rty St eodbf s ™
manmal i mseatisSos tiehDaE7 @ribo&hi nese hanster ovary), BHK (baby hanster

ki dney), COS, 293, 3T3 (rmuse) Vero (African green nonkey) cells and
various transgeni ¢ anj mal %,ge ns, 30including without limtati onRFpi gs,
S for

m ce,  MADQASEREIIe GoliistrateRieslzofiae SR AGTEY Proten analisis pk 0
expr esdpheddior Brodiietd. esdtittdd RIS ARSIeCuIES GRPe pURRLd BYPrERdih A affinity

20  chromatography and separated by SDS-PAGE under non-reducing (A) and reducing
(B) conditions. Lanes and samples from left to right are: (Lane 1) MW reference
markers; (2) control construct product; (3) Pab-lon mut A1; (4) Pab-lon mut A2; (5)
pTT3 pfulon YP, and (6) pTT3 pfu lon MA.

[00046] Figure 4 illustrates results of an SDS-PAGE for protein analysis of further

25 sORF expression products. Secreted IgGs were purified by Protein A affinity
chromatography and separated by SDS-PAGE under non-reducing (A) and reducing
(B) conditions. Lanes and samples from left to right are: (Lane 1) MW markers; (2)
control; (3) pTT3 pfu lon HL(-); and (4) pTT3 pfu lon MutA.

10



systens are known for expression in mlk, anong others. Bacul ovirus,
especially AcNPV, vectors can be used for the single ORF anti body

expr essi onoand/sB@avage of the present invention, for eramuiseomiosdars
expression of the sORF under the regulatory control of a polyhedrin

pr onot r_other stron ronote in an _insect cell 5line; such ve rs and
cel | [9884?31 e Mg o t@%th%@n@yglsmgee@mpepmqsx,pmlgpe%rogls ot er s
used i B4 Ik iR t (Jisd Rem @ AKiLpn ter,
NEKn gﬂb UEPfeRu g orGRIRE, JEOTRoq ks SEalettd RBR Pab oA HLR) AR T
290: 304\/Ija1IQBA I-Rc(u)scczratmctmweref psrlfmd)lny)Pemteeréra’ﬁﬂvmtyeahralmat@rephy Badl . Acad.

S USA 79: 6777 : I Ki .. Ge
45 101 copaRR0 By SGIZARR AR *Raftho IS RSRY Bbrnal O G5 Barpyfung "
L chevapaiiel ) Esielinbds. ERShASH gD Rprasdlifagasds Biztdd 68 Shiediang et al .

eds, pp.162-181, Wley & Sons, 1996) or regul at ed (netalTothi onein
pr onot ean imMareeblet using an. anitiogly.agapyst humsarelgG hFe7and pasel,C isen exanpl e) .

espect aTTgN<Efo g a8 ntbait ks Eh Bh SR ThL ENafly RS iFba:  ve

ar e knavemtigrt tdegiatrdreantasenessiralt (2) RaskibabHE(-); Rinen(3) &4j5-kisK @2 wi t hout
| imtation, cytonegal ovi rus adenovirus |l ate, and the vaccinia 7.5K

pr orot ethe Soptzals mmsamﬁ@@ru 0@y peadiiceddeom dhey expresRionef tugredarate onen al .

(1991) J.W and Lasure, L.L. (eds.), Mre Gene Manipul ati ons
in% ungrlg,gd',&gergmﬁr%/é Press, Inc., New York, 397-428) and pronoters are al so
wel | known and wi dely 20avai | abl e. Enolase is a well known constitutive
yeast [{00048kr F@mel Balllesitates trehsebutig @ azpression ofedihgle open reedingdtade

t 0006 The sel f th f Dt er. t ti
er m navnsiusediine g B Kk e BiromesMealioan Leiie crid el ehils "
encodi Wtéﬂrﬁﬁ&ﬁs;ﬂlaﬁ@HDhétu&EQSQ&%@éd 196 bhotBmsdeé @rsUrTRA ty Pl o BTy DY he

type of cel 5expression iI's desired he may be bacterial, "yeast,
f ungal CWMgranhy and separated bkﬁDsfPAﬁEemd@mnaa’rredecmg angi r@daCIHSequences

or does ool PRsB EECRifo B lell FL& Rl Ak, Il TRV iBIE O RS

f urt hersagfle aatBGdSEroeieed rusmgr@rﬁ@ﬁuemafecﬁm@dnm );QB% pPT 3PREkIBA que(L
sequences. These encoded si uences can be associated with one or

nmore of WtHé) Ratl 3rizals Kigadik(s) ,t&*ﬂd1&)r@'T;§’o|P kieelh(-)¥oer exanpl e, the
sequence encodi ng the WO 2011/ 053699PCT/ USZOlO/ 054475 i munogl obul i n heavy

chain 1 15g6%8) SRYLELTSIGAMBE BER 8 FEgLRYqPSY x;Br%% bR&HEAY¥%, chai n,
I?Inl( d “and &% %niere |n8e WE

oper abl [ I’ll rane w e po yprotern ¢odi ng
sequenqﬁmgﬂ -Rebdonh YL (9, Whightis adapted feadee agepstabke expiesgjos egutndeaor ot her

codi ng sequence can be associated in frame with one or both
of he cgﬁg)n‘fﬁ(iﬁ %{%‘?’T‘n l'i ght chai n coding sequences, with the |eader

sequence- chai n bel ng separated by the adjacent chain fromeither a

sel f - priopese] NBiRiré 8 i 3tFdleSt2AsuRE OPYhiIPRBIRINEEqRHYHiMEachiRg Ot ease
recogni t| on sequence, wth the appropriate readi ng frame bei ng mai nt ai ned.

St oi chiaytere gonfuaneminogiablsueiniessian gyaiems Oig3ERERENstucOfra@TEigatjon n nany
enbodi i [ | in/fantibody |ight chains chains (lgL) and
heavy ﬁ@é%sgﬁ%a?)agrl%?ﬁg%ﬁ&g;t a vector level or at an expressed

intracellular level within a host cell at about a 1:1 ratio (lgLIgH).

Wher eaq0005tbFiyuné damsteed eshdrantic du@makneldQMerwe@&)resOmh ed on
equi nol ar expression of heavy and |ight chai ngb&see US Pat ent
PuBBi ¢ AAMRPIEIES LHHBRIIGDIAXRsESAIgN rﬁ’P@?'iﬁ'é@tﬁdHﬁ'l l @h?&dﬁﬂ@@ﬂ/@'@@@@”ﬁl%%)

' N ot hege IGUIRM Bt 18 dUSHRILd “M1-X” (first line) and D2-X” (second line) where

X indicates any amino acid.

[00052] Figure 10 illustrates IgG secretion results for a series of SORF constructs

with light chain junction mutations based on variation of the Met1 residue.
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i nvention provides nethods and expression cassettes and vectors with |ight
and heavy chain coding sequences in a ratio of 2:1 and co-expressed with
sel f- prowesimg3®p proteolytic processing of the chai necriuseomlossps i mary
transl ati on product is a pol yprotei n. In enbodinents, the ratio is greater
than 1:1 élCh as about 202: reater than 2:1. i cul ar

n
embodi HBAP33L Figywe 1dH Sriraé%%iigﬁ;; g@@&'@ﬁéésv'gs f@é@oﬁe&leséfrs&i'?'% CERSHYEt er
than 1: I lgHis 2:1.
Thus 1 1 L A O OB o e S5 & s o
technol ogy include the ability to nanlpulate gene dosage ratios for heavy
and |i JAO0s4Hhi higureHe imsjlsatm tgsuls of &IG-PArGE [anghysiscloaiprotpisl grieeptisdes f or
mul ti-subunit 2 ass otent f.or . hi effici.ency
oot e M ExaETrIES SFesyal eiie: TRIEHRRER SRFT R RonsiBlruERuGhl oG o
st algl e jghetpsmetatiopst cells transforned or infected with a vector that
conpri ses a sequence encodlng a heavy and either one or at l|least two |ight
chai ns of an i an antibody); sequences encoding

cl eavad809p%ks! F'Q%&J%ﬁ%@%’@t‘?s E@Qﬁ!@@%‘? ﬁ@gr@ﬂéwéﬁéCW&%@m&Q%ﬁ 30 sites or
si gnal peptd sbh%ﬁs@ éﬁ‘ﬁﬁ@ss@ﬂpr u%tgrtltngteér RISt %ﬁ@%‘lﬁ@% or

sequences 'enco an addittona tic c eava e Si I ncl uded
in the ASB'D{&Y4cﬂnttbbely1 nvention is the use of such ceI s or clones in
generating full length reconbinant i m‘runogl obulins or fragnments thereof or

Ce e ‘toRbSY Fioe iSRS bRt AR iR del G ates Erharoniel gl o S

pr q@ucagcaforfofd Bré?éﬁéé'ldba%ﬁ (GbQ?étPerQ\Vv B ﬂ?r?gsﬁé‘é’r jLRct o rAents H
precursor-derived protein and the active portion). 'Non- 5liniting exanples

i ncl udeandhkutowards meeenaakihe-ROD endenuaedsendamaing oéarsohvsint geaessipleot ei n 4,
bone eni ¢ pr.otein a t he wo chai n bone norphogeni c proteins,
nervengg’(gé:f '?gﬁg%ét',onrgﬁ?%e,rtscﬁéngt'% h, transform ng gromh factor 8, and
interleukin 18. [00073] In a related aspect, the invention provides a

recombi[08057] nFiguegl1elnldtratdd aigstidemap of bagimpnéside cemdtruut wathiight pr ot ei n
produced by such a cell or clones, wherein the immunoglobulin conprlses

Ao SRAAILSIEBA| DeRlide AHS S0r<ee In s BRRSIENHER RS BRI He T (HERRIBECI | nt ei n

or hedgehog donmin), cleavage site or signal peptide cleavage and nethods,
vegior 5[0@0§8P°F£§gu‘?§ h b%llds‘? t?é RS Y SO FHROE -anh%‘, ROASHAEBsf dnfiBody

i nvention provi s contal ning one or re constructs as
15descwemmms$mmeonsvmﬂ9074] The present invention provides single vector
constructs for expression of an i munogl obulin nolecule or fragnment thereof

ool o aaser Eidife Sy iiftiiet heltetPus B uies e b R S RS T Tt and

second a’tﬂ%ob?@k@%s@rﬁ&ﬁ@ﬂ@c@ﬂohﬁkéﬂbf@&bmﬂ%b@lihdludﬂn?Q@n@@ﬂl?quence
al lowing for expression of a functional antibody nolecule using a single

pr onot drangirrted attdt29peclisanrchplabty rargiediedddnor¢allst s conprise a sequence
encodi ng a sel f-processing cl eavage site between open readi ng franes and
may,af ur o] ' r [ nt to
2oL BSB0F OFRIUS ISTLANLS SO R ALEIHE Seft SHREEISIA RS
25conprehedn sigaabpdftider Ate fori usg iol 2stabiyetrandfectiar sysiemepfdlld@verdls. The vect or
constructs find utility in nmethods relating to enhanced production of full
| engt h bi ol ogically active i munogl obulins or fragnments thereof in vitro
and in vivo. Oher biologically active proteins with at |east two different
chains can be nade using the sanme strategy, although it is understood that

it may not be requirpgTANEDDESERIPTRON'GF FeiH ngvBAFRONENce be present in
a ratio greater than 1 relative to the other chain's coding

[00061] The invention may be further understood by the following non-limiting

25 examples.

[00062] Certain information will be appreciated by disclosure in the art, including
that according to US 20070065912 by Carson et al., March 22, 2007.
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sequence. WO 2011/ 053699PCT/ US2010/ 054475 [ 00075] Al though particul ar
conpositions and nethods are exenplified herein, it is understood that any
of a nunbwo 20f1/8Bd9er nat i ve conpositions and met hods ar erappisc@abba7and
suitable for use in practicing the invention. It will also be understood
that an_evaluation of the pol yprotei n expression cassette and vectors, host
cells a[ﬂgog%t Bé)r%ﬁerttH%V§%@Bﬂrpb'ﬁeﬁ§y3‘%@%&rg-i ERNYTHCI®NA PP BERIEF es

st andard, : r i f, . i 1 enpl oy,

ani ese SIS PE gl AT ot biBRRAT R RSB A Bnogy.

nmol eculenzybig lhogyot(e rfelgudnsiginm) ecydakinaachemekinaj tpoepiqr, amtiramly, or other

bi ochem stry a i ol.0 whi.ch are within the scqpe of . those of skill
"t he Thptectlen drrer SRt HreerofB I Aparmior e gork DEdIBN SickraR e, such
10as, Nhicpeukinr a@hiPrRinggh _ir’/r\n'uﬁ@@b@hﬁrﬁ)ffré\%ﬁéﬁﬂ theﬁeﬁﬁ?@ﬁe?ﬁhﬁ%é}ﬂré mRfopok et
al ., 1989?; digonucl eotide Synthesis (M J. Gait, ed., 1984); Aninmal Cell
Cul t ur engplrcule. aurderstopd ivdhe aroerpthemwiotberapenticnmsiaeulle gy\n Awidiem ef Press,

cds. ) RHSSRIS I spEE Lt EoplRREh i it Byl ety oreg .
Cabs, eadsombiRAt prodastioAns bas&Y oh@exressich dbh aid Rgrelopgdh €dding!  Ausubel
et al., eds., 1993); PCR The Polynerase Chain Reaction, (Millis et al.,

eds., BRIWENCemUNder thertanscopbieral £onio| ehai AHIGRYHrarotes. wigeiryeenversian .
dsq, ' iAokl i £ in.
008 7er” g€ ey o CRu P U BRGRT) o F REPRleR: PRl ) G B

terns used herern hdave the sane
meani ngnéfiated beggnwateirdcéraponentskil 1 ed in the art and the practice of the

present invention will enploy, conventional techniques of m crobiol ogy and
nbi t echnol 1i.ch ithin the k d f th f

i 11 dPBBRa S oF BOBRAE R SThEr 1o HStPt Fen Ao AL & 11y ReSiORGRLi n i n

the comigidrofin tdleQli8inflay BE 8rfedvy &aﬁﬁeffgﬁl?ht"é}%iﬁ! A $dqUeprelerRBAiRyE NO

acid residue is substitut'ed in, déleted 25 from or added to, the
r ef er erfeedmpisiast irhenungglabludin Isggmiemt may ke atfalk tength aodinglseiduence ar dhe term

refers to n rein.at |ea one nucl ejc.acid. subunit is
CoSt e RN o LG PrBiR & hinent e faf She et betifence [ 0oorg)
The termust by par of & yé@féd@raid@dtngoih@aédlyprbﬁim@bbq)r@éeés@tdﬁh_rﬂr@é segment of
| B i ok B o TSP S S e S
f 1 anki rijas X -1 HEK g re

. il $ y e i th shar ed
e r oot SEEothg s it hale, b B0e Heall RIS Mank Brd T BBRELAN Dol et o
enpl oy embedinentsrobngtrucidrdre dohéigeed, wits tragser cohpdrashts and\this order: a)

2011/ 053699PCT/ US2010/ 054475 exi st .and further be recogni zed or discovered.
Seel o Igr-iokoBhiataaHe) kel Tolash g elo ke 18 dabisigrD Gaderdet vah. 37

Perl er ,j4B.14B:1~42 hnBagay Lihe j i ' . 30,
353- 5p49APE0b ARGler LY RERRE-GE 1 Bh oA e ML S e doiie e

| pswi cHocafgn Wwhere & tleawagelsite senehee rstlocatedht M ; Amitai G 5et al., Mol
M crobiol. 2003, 47(1):61-73; Gorbal enya AE, Nucleic Acids Res. 1998;

26(7): =1748, n-caponi cal inteins). In a protein an_ intein-containing
ani ¢ orOPAeE ALsrEvRE B rRunedeBiitibpantaf Bt dah faebB e aRtrons o
the fl aqkifdgeEi feame tvReriatei toghysRlquahes tdre RIBWEON! Wit tHeeintdIn leBef | ons
of cleavage, ligation, etc. The termcan also be understood as a category

i n 25ef dyging gatusalinablatasimoditie@go as to lack splicing activity or the termini of the
heavy and light chains designed so that splicing preferably does not occur or such

that splicing occurs with poor efficiency such that unspliced antibody molecules
predominate. In addition, a modified intein can further be modified still further so that
there is no endonuclease region (where an endonuclease region had previously

30 existed), with the proviso that site specific proteolytic cleavage activity remains so
that the light and heavy antibody polypeptides are freed from the intervening intein
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10systemwith a "nodified intein" conponent. [00079] The term "nodified
intein" as used herein can refer to a synthetic intein or a natural intein
wher ei n awvol2eagis3@®ne am no acid residue is substituted Por/udedesd7s rom or
added to, the intein splicing unit so that the cleaved or excised exteins
are not conpletely ligated by the jnteiLpn. 15[00080] The term "vector", as
used heRQsHigN O Mg %am'%pm%%%%%n@gé@eho heeawsahtdpody; r us or

ot her Wi' i j HASIn0RE8d 8lth [ N ks or reconbi nant DNA
sequences %Pgldie\gygg@? g%e]ﬂaét)dg?mt?a%g e?P%@t \?\gerﬁég%gr ent host cells. The
terns "expression vector” and "gene therapy vector" refer to any vector

t hat i 408066kt iThe vestdrmsay becayacedmibmant ¥sstohcapale afexpredNonf ofayfdint s i n
a cell. A 20cloni expression vector nay conpri dditional ..el ements,
for exdfpVD PYYRIoEIH oL ERINPRe el reny A taarib et (RRVEVPERN BUHETS t hus
al | @wi ngectdr, b Pelh6viFR Ve edreblicdtith eiripdiepiBdehdir@XAtRdreairBpldstdA cel | s
for expression and in a prokaryotic host for cloning and anplification. Any
sui t ablaefigiant gaepavirusevedipn ayda qUilgss iagdeapyieis YR@OR GrnerRes yius vEsier 6F

nucl ei ¢ i i - r i I ion
resul t & gl YBLRy [RenRid b BhaPlRtid) Rl 17 B HE AR Uik AL T

ef f ect ivegtdrappeaprizteSoothe ogy cell imsamh tbelinsnaiadlebliaroradther peltéin(sjuch as

yeast or mammalian cells are useful in practicing the invention, [00081]
The t erdf§ OXREISSLEL RRAMOVHINA VELIRTS R A¥ARRIG defsSfRSsiPR 06 0eRBS KLEFEBSE i des

th ar 0 [ t o t 30
veator TASaNERERRERCRors 87 KBNS b pimP B bR AIRRR
added tar addhemVise sadilyatedssibiedn, therirect i on, transfection, transformation,
el ectroporation, biolistic transformation or the like. Such nucleotides
gener alcéé/ i@fl udg at | eas na. cogié}g tV\AD_ %'%th(%‘afsgggpdl US2010/ 054475
sequen >IYatotyh e%‘tﬂ?ﬁ'(ﬁ%s trlfaﬂ ole A ssed. The term

"het erol ogous DNA" may refer to a "heterol ogous codi hg sequence" or a

"transqe0g67] [ A0RERIr fOF ratpRtbinafittiundRob@IMSr GtREPPRItEIN expleSdion yRapt i de”

may be used 1 nterchangeably and typical refer to "proteins" and

" pol ypdpeludeany@f & mirabersel preatoteE: awpiodfieeatt, ydiaigin the psemptgsriscessi ng
cl gava bt @< o (el 1S.0 tlovent i oF ©pr ot ei ns"
o SRS SR80 H RSOl DpRUERIRL LAKEBLEA, oFiBocg! ol el
di agnospecifict Rurtheappetific exampiseihcluiae, Buw.| tetracdese-tdspdnbiee promaterssed
herein, a pol %h)rotei nis a ﬁrotei n which is destined for grocessi ng to

produce(Gt%eB roYiarpbh F % ?‘H@‘C@_{do%ﬁj& §.A-1tﬂ%d§3§9(l§)1§§ aGofer &ha, the
term” c?drr]?_%"regﬁéﬁ §dé@e8 t6 1Y ﬁ!S) ééﬁﬁﬁrvkr?@rﬁit chitridf eigttg% ypepti de

chai ns (sonetime ered to as ubunits |chI ass orma
f unct i caxppesses, and Nudasinabhsalsacobwrisesoepticaf funadio(di imer sactetialraadl, as

(trjmers four, (tetranmprs),..or notre (e.q.. pentaners, and sg on), peptide
Chalhe Wty HBiEDeRkS T Esdharidia b dr ¢ siad iR Wbl R ileERY Eopponent
such asnanipalationst to assist in 15assenmbly. Miltiners may be conposed
solely of identical peptide chains (hono- nultiner), or two or nore

different ge]pti de chains (hetero-nultinmers). Such multiners may
st ruct UPAPBY] omhehest eell foy geneaxpoesaion KanPenwithpriinitation, RAtimaheelised in

the art,.J [ o .ot , , lei I
cyt oki neesé) ,egcﬂﬁg%orﬁlg@%hd;]n%elt ggli etpct%grgse?a i@' égﬁ%,ceﬂg%@%ﬁ%y can’ @ﬁggg’ﬁ%%th
bi ol ogiprafera®y eukaryatichomagtanticed| Particlilamysgitablahotecdlls, include insect

bi opr ocessi ndg/ bi oproduction) utility.

25 cultured cells such as Spodoptera frugiperda cells, yeast cells such as
Saccharomyces cerevisiae or Pichia pastoris, fungi such as Trichoderma reesei,
Aspergillus, Aureobasidum and Penicillium species as well as mammalian cells such
as CHO (Chinese hamster ovary), BHK (baby hamster kidney), COS, 293, 3T3
(mouse), Vero (African green monkey) cells and various transgenic animal systems,

30 including without limitation, pigs, mice, rats, sheep, goat, cows, can be used as well.

Chicken systems for expression in egg white and transgenic sheep, goat and cow
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[ 00084] As used herein, the term"tag" refers to a peptide, which may

i ncorporated into an expression vector that that may function to all ow

det ecti orwendiwus3@uri ficati on of one or nore expressi onprpragee®s4afst he
vector inserts. Such tags are well-known in the art and may include a

radi ol abel ed am po acid or at t,achm::r,lié to a polé/{pegi d? 250f bi ot i r;yl

moi et | SYSIGAT AR NNPEN J RETRFIBY IMBlKedMQDD PS¢ SapulodiusepeRRSIAMN

cont ai ni f lai LGt b M4 hat tected
by opt Il By VEAPISTHEDS LEBY Kef 108 ST RIGIT, ahuBdy Yirksh bR ertflontad

gl ut at hifdhe pBesendimsfeatias efor exbimpsewith recipressioroo eline, sQRRF lunides &ieéhi ndi ng
domai n,_thi oredoxin us m,stin, chitin-binding domain, cutinase, AGT,
GrP andeBbRgTg S Lol et PoVEHEN STl ArtaGRia HRBF L 8 deemngel "
purist i et 8icts ¥&éerPand WelNpies P8 Wl krid¥h Ry ®ERdrean@cokasrciaMy pol ypepti des
include, but are not limted to, the follow ng: H stidine tag,

radi oi svedpele. diromalersnursd ingsammajian @GHs canhe eBBitgg3 Hegpes Birud TKn,

1 vor etaniier oA B oy ek sKE0 Ty elarea” BRogts of Nl e

tags (ap:30410r98dr RO Baeohrxvidasgronater, [Gomseh ebhlk Rrod1eNdthogpaasase) ;
chem | um nescent t%%% bi oti nyl groups; predeterm ned pol ypeptide e&i t opes
d

recogni 28 104 s gYtp \irgis qremeter, Fegeking et iapfeeneapr10dedBedices,
b . i rer M i e enit
t Iaggl) 'nqg%éfr;ngafr\r@r{n@;agent sl%syéh%g% ggagﬁﬁﬁ}s%r% %Iﬁgg\lé(%@é &%6%@5] e'l?'lrleOIto gr m

“repl i datgineerief. dutricyeés and FadideeGielandelt at.| ges,tpp. 862-184) Wileye Sbasapy
Vool | o496 06 reghiRmgK e dTelBpRt piogioles ATl elalon Mol RRBE GATgD) ot is
I nfect eﬂzié’,wi éd?,chﬁﬁé&a\fﬁél'bg”%ct‘o‘?@cé‘ﬁo@rt%ls%a%ﬁvi _ tbét i t?%ftﬁﬁﬁlz%rn the

S , ue ells

infected cells, "however to the fact that the infecte ack AAV
rep andnsama@necellaneseanialysetrpviruses, ivancigenasd aderoviaesiandibeirabl e to
replicate. [.00086], As used herein, a "retroviral, transfer vector" refers to
xS upbie A iowh 1t e and ot Bl aolee dURme i R odes. o

t r ansgeGithn fnditatibh esytdHeQaRIVIraS Sadeidvirakilste, apguencaecimacesgary for
packagi ng of the vector. Preferably, the retroviral transfer vector also

conpr i SFeMotRrsnemass ang fdrgal vectass (ege, exgr ¥asidean Haadelr Gneyahé199)del | s.

const 1 BETeSIV BT Bure  AhE S, 6 EFhe e SipBIABAg 17 Rafl, alabny
packagimess, IhesNdW IYart, v 28)s and ypomatdry aré Asoonsls knowh sindfwidbls packagi ng

systemare ultimtely incorporated into a packaging cell. [00088] As used
her2®i n,aVeﬁ“'aE'@ecﬁm"@%@l@r%i"ﬁeﬂHF”OWé‘rﬁqr\ﬂt'FlﬁlVe\N@@ﬁbpr%’@/%?érﬁﬂde$|69@°|t 0 a
| enti vi p%ﬁé?fa% i onal accessory genes, such as
one froarféﬁ’i\x}ﬁl gqggéééggé%wggé&dg%\?ﬁrgm&géﬂ vpu and nef, have been
deleted or inactivated. 25See, e.g., Zufferey et al. 1997. Nat. Biotechnol.
15: 871-[80669] 0008 %Elektiond thérepecific proroters,drayescapton tertnihamn vi ral vect or
systemrefers to lentivira ackagi n stemthat has the characteristics
of & SceOHaNGEn 8RR SRHEBl SEEERE. SHA F SEMUST SRR R eonal |t
gene, SieRifRSseRuenteS WiMbeCdetbhRinkatin 4RE8 parshPerRMtygelt el iPhichact i vat ed.
Typical 'y, the gene encoding rev is provided on a

25  expression Is desired. The may be bacterial, yeast, fungal, mammalian, insect,

chicken or other animal cells.
Signal Sequences

[00070] The coding sequence of the protein to be cleaved, proteolytically
processed or self processed, which is incorporated in the vector, may further

30 comprise one or more sequences encoding one or more signal sequences. These
encoded signal sequences can be associated with one or more of the mature
segments within the polyprotein. For example, the sequence encoding the
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30separate expression construct. See, e.g., Dull et al. 1998. J. Virol.

72: 8463-8471. WD 2011/ 053699PCT/ US2010/ 054475 [ 00090] As used herein with
respect twoaouimss®oor viral vector, "pseudotyped” referecrwskhe/osaps acement
of a native virus envel ope protein with a heterol ogous or functionally

nodi fied viru enveI Oef rot ein. Eﬁﬂ\ogl The term o erably linked" as used
her ei n IFENYRQ ylip Reaw, ¢RI PlRGeds th @996‘9 FRMSECR IR eot i de

conpon r
covat ent Y ol Sed %B%t??'%ﬁ“o‘% GRS et e MER Rty et
sequenamslirgy eeqmmoeg WBioslarignal jugminchaue lezalee peptide sedingtsmqueheadeother

d d h
b cont PATRIERIEPating ST e o SE CHipFDLG | RS SN ATt 2B ho {or m
IS GONSkph@Egldhlm I Bﬁéﬁ%ddlrﬁ@%éuéﬁt‘%@ MtﬁQﬁ?@?dad:éyéégG@ﬁcééﬁé'lﬂ

i nfluence pr ormt er- ndent gene expression and | ocated in the 5
or 3 rmamtedcwtha@og)men&ehg@rféom "githeaacetfProgessing sita(suag@selAhenby t hat

?%L{"S! 24 SoflererBiobid AREGErE retellp R o AR R Bpd e on

(1. fedhe Beinkp@agnginatded with a coding sequence) in either orientation,
over d| stances of up to several kilobase pairs (kb) fromthe coding

sequence and from a position dovvnst ream of a transcrl bed region. In
addi t i cpoighimetsy gf Innmupagios SN¥aned-ighiduBaiRSs| such as matrix

attachnment regions (Chung, OeII 1993 Aug 13; 74(3) 505-14, Frisch et al,
Ger]@me [Bﬁﬁ? cth n’%ﬂ?%m@@%%%té”ﬁérelﬂqnﬁﬁh%n lob m/eﬁﬁ@b@&? ht | nsgﬂgiﬂs
95-105) e used enhance transcripti sta tegrate gene
casset t(lg;L) E{rldd@wly oinsdgHhereepresenhat a eeahorgimebr ot an espiasgedequence”

neans t.he n Ie o) ence S transc i,b and transl at ed
(o PRGBSy thiS S HER Ry Ababout 1 it ORI REn. B, ked Lo
appr oprreadbirReH aRbRIAEHES HerEiR &hd dl beNRéregeé\ﬂe FEiEd an SRV MM dxPedILith
regi ons recedlnq and follow ng the coding region, 5' untransl ated (5

UTR) orof'tieeyyand equealaeisemcag USrRatant: ubapa@n 2@ Q@ﬂ%&ZA‘agrmll as
[ 0080 g oA PLBACad DGR AR e AUBRGHS e RERIER G b

pol ymeriagentindprobieies e thodseineseXpiNds siym thssdttes ancevectrswvith fight srefjuence
sufficient 30to direct transcription. Prompters and corresponding protein

or pol )ﬂﬁ%ﬂ’lc@@'reﬁ?ﬁ'@g§?%e'h‘fﬁﬁ 'Bea eadio oft%/ﬂ)@ngpr@cemressed Wétl]éeéfpem fic, or

i th
ol e PrOEEER g br prERMEL AL B B ERaSIICH Hitmah M adkletod oo quances
whi ch rmrydm:t is@ypolgprobesn cmnen@mduaem\hst thet iadiops graster thaagquénsuech §90060H]
"T t ul Si trol
or G y2 46 BTRIPETIAT £ 1ici 0 80T Br B Batle LGN A ARA BHPSSa 9 EB G at o
Ssequeney Y o BT YEAE ttdn 19 @F trlﬁ%sﬁécﬁﬁd SRpelinfhtafeaetiglord codi ng

sequence, often in response ton ona or environnental signals. Those
associ dgkdgld égjdeincbsus mrerdbodimenis, admi&ge&oﬁm‘ed bypesORFcartigadys si on,

| SROnSS k30 XL RRTERL b ShO MRl P A5 RS B 8B Bl S s
pr onot efndMy eharisi Hid yroximibPaf Fﬁ@@\ﬁyeédegrﬂ Hlatn 96|ybé|@mes%tr gt sastek

(e.g., an inducible promoter, which is activated
25 assembly in ER, and the potentlal for high efficiency protein secretion.

[00072] The invention further provides host cells or stable clones of host cells
transformed or infected with a vector that comprises a sequence encoding a heavy
and either one or at least two light chains of an immunoglobulin (i.e., an antibody);
sequences encoding cleavage sites, such as self-processing, protease recognition
30 sites or signal peptides there between; and may further comprise a sequence or
sequences encoding an additional proteolytic cleavage site. Also included in the
scope of the invention is the use of such cells or clones in generating full length
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by an external signal or agent). [00096] A "constitutive pronoter” is any
pronoter that directs RNA production in many or all tissue/cell types at
nost ti nmewo 2e11gs3eobhe human CW i nmedi at e early enhancerpCprusomias44regi on
whi ch pronotes constitutive expression of cloned DNA 15inserts in manmmalian
cells. [000 The terns "trans tional regul ator 0

t‘transd’FLf %B‘E?&I L iIrpEeg ing QF régﬁ‘eﬁﬁ%thetr?%r%r&th%t%eﬁ’ %?i't/@fd'v%tre used

I nterchag Whiches 'dbm&"%dr&frﬁﬂltl&% &HEH&%Q ?rﬂé]nfofﬂﬁﬁuli?'cﬂgﬁm a DNA
response e nent a y trans rlptlonal regu tes the expression of
an assono@te@sgﬁﬂbosem@&meme|mmamgenwpdummhasaqguﬂnobmwaldC&Euedmns

gener al | dir ctIy onse.ele n sone cases

bi nd wev
D1 nd nPESTIRR b e O R Eg FOrtai R T PEEGRRR) pNBRer n ¢ hat i n
turn bijpgieing @xaﬁ’fplésﬁn@@@l@%émﬂma|H?éWetﬁlﬁﬁ-ﬂ‘8nﬁﬂel¢éWt boh8¥sBhodenidsed
herein, the ternms "imunogl obulin® and "anti bod refer to intact nolecul es
as wel Iprateif Aabore morphegetic pretetth sanyrethertwd chain kong rerphagesic ar e

 rmonupishin e Ao A8 ARBE BRI cHE R TbBR ket Bl Atic e

pol ypephiedieukinadms of nol ecul ar wei ght approxinmatel y 23,000 dal tons, and
two identical heavy chains of nol ecular weight 53, 000-70,000. The four
chains are $0| ned by djsulfide bonds in a "Y' configuration. Heavy chai ns

are cl 499073k q!ma r@'&tﬁ?ﬁ%@@f@)theﬁﬂvqntwpm&'pﬁﬁ@ r@p@ 'na\md@mlﬁ‘o@lwmor
epsjyl o &IeQFDe #tﬂ@ré%ﬁﬂr%tﬁétrq{t)te‘?? Ptc?b%ﬁ:e@ Q4 BQITOPEIones,
a gl ven

i runog obu etermnes the efrector function o
ant i bodlyherblrgt’rme |Utmmmrxglabld|m¢caeptlsﬁe$atnm acids derikegh franoa sbttr;dndeesngen

Wit bR baUEhes XRIETE or hPagRans SBMEDopiearaSaaTs ARaROPLI cal | y
funct i qnaltideraRmREeoiMY #n'étﬁdo%g%efors Sﬁ@%bfiéélbé BRBroMiicity ienshimé t 1 cognat e

ligand wth binding affinity of at |east 10% that of the intact

5i m‘runc&jhbfbdlmemts [t0e0DENtian pravides agakerlIsaionéainmgt drisodymose gonsindsiabent
ant.i.gen; bi ndi n grrent of an antibody molecule. An Fv fragment is a
genlétl cdaqﬁcyg ﬂgeﬁ% red fragnent containing the variable region of a light
chain and the variable regions of a heavy chain expressed as two chains.

10[ 000700p74he Thepresdntnmvirtied @ovidesdingle eéetos constauctafdr dx@uyssion ecul e in
whi ch one or nore am no aci ds have been replaced in the non-antigen binding
r egi onsAN iIMHEAREIopYlikBIAle e 96 fragmest reokand atheew fapduyitrogfiindive i | |

retaini u S.

ot N Sl Sl T Bl MR el orokeing oF oftty cRiekse Pefnarfitich | o1

her ein seqebeces bethmtaﬂ’lrsigmetrEtecbﬁdfarmi wativeen| es¢conel andathirelpi t ope) t hat
S cont act articular anti

ti body. N f t
'dé”mu@%%@p% a@qw%eﬂ?tpr&r%@pyﬁr%%&@ﬁqf{@eﬁ@@{’?ﬁ oBfgt el o
pr oduCtrhel'écE?Ife @é’tﬁg Bagh Qe W%rbdmrm'ﬁ'%ﬁmam@q& S on or

t hr ee- di nensi onal Structure on the protern. These regions or structures are
ref er r expnorisgsa saquerece enchslieg Aisedrurocessiep cleayege sia batwegeapendet er mi nant

may conpete 20with the intact anti nusedtoeI|C|t
The. | minaenedcatbhs ahdFnsy Pt A Sa oty broGRUABT bR wer

" f r agnefjacerti@ the séiepFddedsing cﬂeé\%b@”@te%ﬁ‘i’erlﬁb%l%frbrﬁlhomﬂld@mml de of the
i nventi on neans a peptide or P pepti de which has an_am no acid sequence

whi2éh iconipiisesiAResefsProaessiog claay gﬂ@dteé@'lOVﬂﬂg cefyvagri hbe yerier seqsls 25 of

| cast g B K Relrs sRRRGo B RRGER BlodRERER s BogtiTkBledi iy

pr ot ei nmeunsyoindipisi atdraghhentt tiageenin vitrefaeidahvivo. nOthetesolagichibpattive0- 100
contiguous amno acid residues of the full |length protein or polypeptide.
proteins with at least two different chains can be madé using the same strategy,

although it is understood that it may not be required that either chain’s coding
30 sequence be present in a ratio greater than 1 relative to the other chain’s coding

sequence.
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[ 000103] The terns "adm nistering” or "introducing"”, as used herein, nean
30delivering the protein (include inmunoglobulin) to a human or animal in
need t herwof2otisasyy route known to the art. Pharnmaceuti ealr/usaswioss4ss and
formul ati ons or WD 2011/ 053699PCT/ US2010/ 054475 conpositions are al so wel |
known t he art. Routes of adnlnlstratlon can jnclude intravenous,
imram@ehm AstH?V%Q?W lar Goppsifipns aNd MelidsaTraaxempligd derein, it is

| ntrat Yimjeadt giril Wf a ALMBERBE hYEh4tivd F!Srl%g)o%%% aﬁ@ﬂpéﬁ%@% drg@ delivery

of a vector I nant protern expression to a or tocells in
cul t ur eappiidable anal swetabée for WBerig anactmingatheubyention. Sueil mmmlumderstagd or
ace in

i ntrodygi t ak it i A t
recombiHaNEn BraLans 8 NP R e o A ISV S oo BRI ATD o cel |
by tr aﬂﬁé%ﬁ‘s%’ﬂfthé"’(ﬁv@mléﬁm éiaﬁ%@%t'u%ﬁq]bﬂdé@dgfes@bﬁd&‘d%%@ alNA into a
cell by physical neans (e.g.”, calcium phosphate transfection

el ect r olde praCHeS Ofrther piespatinventiar wili @@D@M LBieps otihdradise inajcatgd.ch t ypi caI |y

tr ansauca BT RS FG A &Y e Floley BB bipiddy R ind reoritdh s Vi s
or t he tbetamigiies), afucr@@rwcbgy: bigdreinhisiry Bharmenmaiogy, aHigtars Withip theaicape by
of a viral age a bacterl ophage). [000104] "Transformation"” is

typ| calafhoseaf $‘6” HbW@rar?oéttﬁé’ctﬁéthU@%@ﬁ? ieéﬁ)'ﬁ{i‘el‘vﬂefvﬂym bgdiieramis, skcltel | s
whi,gh
corltl non oo BRERREE L AR A e et g R o S RpRIICRL A1 128

" t r ansfOligohuzlextide $ymthdsis @Mpl aGaitded.y i 884); dnimbh@ell Ceitucd R. || 000105]

T I d d f d"
DYoL e Bl LTS SR s ok S b0l
| nt r odustdendlial RFRLAGBAY 9. NEYREPIOEOBS BRAWG Eds, t@@n%’??ér%ffér into the

cell. terns "transdu transfected" and rans or ned” be
used i Mexﬁoﬂsa‘ngé/lftﬁhmahm Sefis (dddr Milkes & bE. R. ialostdusd @87 nCuodatt i on of

" CiShr R Brveteeoiz o oioBYE o ALSUBeR . BokolRRaNRERLT0e 2 o na i ve

( het er PEgRerdseNGRRI Redctioh, %Iﬂgmg@f%l | 886£9n898f ahBiCukérR FIBRsYHEs inSt abl e
transfection is denonstrated by the 25establishnent of cell l|ines or clones

conpr i dJeungiolagybb . 430ligandit alaggst P9t pleash b miethisrexaressly r ansf ect ed DNA
stably f: |nt egration |nto their genones or as an

epi sona'lfl&gjpgfé% %9/ %yesrgﬁé&ﬁg'%é% "transfection"” is not stable, i.e., it is
transient. In the case of transient transfection, the exogenous or

het er 0l[000T76] DNAIéss atkprvase @tlicdtodeaibtermishesedigreuicad mecwmmémmg)t
integrated into the SO%enorre or the host cel| is pot able to re cfate WO

20287 056 96BORUILI020F G5Ua7 3 flrvetenr (S AiaEFer iR Preseryt inyapdo i
admi ni Sérﬁaibg%we%fn%a e %ﬁqBéQ%?ﬁﬁcﬁUBﬁj’é&gé};%h@?éébn%héﬁt BRA teKfBobYom 2

subj ect ect istered to t I's to uce trans
i nf ect exhioh are avitbfrethiedthavdedgd dhtnosecd skl clride Bhe reconbl nant ceI |s are
readm' nistered to the sane or a different subject. 5[000108] A

Tl (\[bﬁbf'ﬁ" cf'ht ré‘r?r?%b&ﬂed gfs%re%eltaqu usen%ereln m%ﬁe con{ex?tof g%r(gt%llnns
refers to a segment wherein at least one amino acid residue is substituted in, deleted
25  from, or added to, the referenced molecule. Similarly, in the context of a nucleic acid
the term refers to a segment wherein at least one nucleic acid subunit is substituted
in, deleted from, or added to, the referenced molecule.

[00078] The term “intein” as used herein typically refers to an internal segment of a

protein that facilitates its own removal and effects the joining of flanking segments
30 known as exteins. Many examples of inteins are recognized in a variety of types of

organisms, in some cases with shared structural and/or functional features. The

invention is broadly able to employ inteins, and variants thereof, as appreciated to
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nore than one protein coding region, or cistron. A nRNA conprising two
coding regions is denoted a "bicistronic transcript.” The "5 -proximl"
codi ng regoansi@pstron is the coding regi on whose tramsiratsc@n/os4rsi ation
codon (usually AUG is closest to the 5 end of a multicistronic nRNA

ion or 10cistron is one whose translation

Y ot AGTHHNEL B APIIONEIS Of G EROrerEte St by GOTREPAUPAL AdOREt o ¢ he
5' end ging h%vrﬁﬁ%blélogetz 3 2%'3987 Pdfer, P’ Bd(zﬁo% 'InB3Le, tﬂ%‘gﬁﬁeﬁ f eant are

used synonynously to refer to codi'ng regions that are not Jacent to the
5" end Mtabaa&mmiceMd:eRes B00BA30B4 Aslsasialintemnet at website obNswr i bed”

pol ynudr e EOIEFs o a kvl adUas ET oFa B o eBR N TS g Amal O,
trarsscrdipyi W'Mlé@b‘idloizo@S 4‘7‘%9}*613179" GoRbAERPA ABOMIAISE PGidk Ré@r@%f
[000111] The term "host cell",as used herein refers to a cell which has

been t r2{gHddéd— 174a$el&@re@anomlaabmt@1mse)d lora mrpémefa@rlnanaﬁonualrangeett@r The

condi ¢ i S8 LR afbpeuiter SooB3is o el dhetf o iy Sus

used widxieihbevHens stroeturalsadpretseeari eonteilptecdSeattiorndf sleavades ligater &it. t o
those skilled in the art. It will be appreciated that the term"host cell™

ref ers the @@ e gsade lﬂﬁdﬂ@‘@@@e’@ a rategere i, referang e endatedi-basethsf or med
celllO ngnq ff'yat‘ 88?88 mt@gp%}@qré%&used herein, the ternms "biol ogical
Ive",

activit 0|caIIy act Srefer to the activity attributed to
a particular prote| ninacell lineinculture or in a cell- free system
such as[0a079bafﬁdenemmodlflaslsatpln ‘rasHldesthgrieat ean réfbetd’ disphibgtic ateimodn vi t y"
of an "inmun o} t her

Obi 11 47 PaEs el whArain o as a0k anthe AR dust ShbShnled it Belsted "

I munoliRgh Ca addrfld, &k inl&iR sphblﬂb%ﬁtcs%i tha€ tHeElb¥vePbr BxA8EdBR.IY are
interleukin is as known in the art. WO 2011/ 053699PCT/ U82010/ 054475

[000113]0t/@9ﬁl13§©t@|}h|(g‘6éed1bytﬂh@Ir‘ttelnms turmr and "cancer" refer to a cell
that exhibits at |east a partial |loss of control over nor mal growth and/ or

corbactiopoh ¢ eie ey v Pt BBt RS 16 p 00 F BT Blegtiersch | o'
net ast agd @ lasphi@0BAUKDr dther beltickes wiich conteimeireood mOr@heteeologowat are

heterodi mers_of a heavy and |light chain. An typical antibody is multineric
Wit h t iBCHERIRANE AV Seawengasoand @mew%@rér@nsmmemfhre@mﬁts

t her eof o WM 1 ARROCHD Lé‘s.s P dé&SF" arf%“p'ehgqh&%p?%c%"?efér fd‘éﬁ%h%ctBP' ynmeric

order of structure in being dineric, trinmeric, 'tetranmer
etc., dhakis eibpeveitmmcorporatﬂ ypeexdiesy Hedae/relq@ous@NAﬂagenmw inlafdeiical t 10t o

ex essmafull | ength formfrom a, si or or fromt ctors in
B OF Greresai XSt ey oM SeAional GRS, tor exetitiertty used
for pr@dﬁ?{:és%h 0f t%F‘Fr\aSPrﬁ%I\%Stwdﬂé bé{t‘ibri éVE%@r'néaiHL%rhg_%févur@Itrt@b% to produce

"pol ycl o ant | od| n vi tr culture hybri domas to
pr oduc enantaioed matwaatganising.so( emmete indturadn celgs®r eXpressipn amirimal . 6: 511;

Ant i bodi es: A.Laboratory.15 nual,.,. | d Sprin r bar Labrator 988;

" hcor pararanyols s B BlohinearE AP mraert AT el ot saR R RbGy e ek acr | bed
for exannlig difechadidr iMtrédudion oflciat aBidsNeto deB3d khith thatsietdie bat ed by

ref erence herein). [000115] The basic nol ecul ar structure of immunoglobulin

pol3ppeRalyreptide expressioniasults, ¢.8c pudrél vegior eeRenwial plagid veelPhAW th a

chai ns GhIEi o fr PEPERITER ool Bk AREI BB S8 o BB ore

j oi ned rbamdmalalnfaeale drendefll in practicingathéiigwentiohon. The am no aci d sequence
runs fromthe N-term nal end at the top of the Y to the Cterminal end at

the bm[b%h‘?]f ?ﬁngrCrrr]}sai'hneteétloéohu% andn'ﬁeteerglggbas %I\YKJ re grl t% region
nucleotides that are not endogenous (native) to the cell or part of the genome or
30 vector in which they are present. Generally heterologous DNA or RNA is added to a
cell by transduction, infection, transfection, transformation, electroporation, biolistic
transformation or the like. Such nucleotides generally include at least one coding
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(of approximately 100 amino acids in |ength) which provides for the
specificity of 25antigen binding. [000116] The present invention is

di rect ed wo 20mposgased met hods for production of i mmunogl ebwlusesioofssas |
types, including, but not limted to, full length antibodi es and anti body

fragnments havin 3 native sequence t hat sequence proquced in response
to sti MAKENER Pt B4 Cﬁﬁﬂgg%erwe@?ﬁ‘&gg r@ﬁﬁe@%ﬁg@d-@‘@ tﬁﬂf‘ghe@é‘iﬁ'ﬁgﬁ‘ésthe 30

ant | gemRindidiiretgribabliiepchsalodinl beaindieays gashéabt. chains in a

si ngl e stably-fol pept uni val ent an I es (which
conprise a heavy chal n/I i ght chain dimer bound to the Fc region of a second
heavy dA8082} Asaﬁeﬂrfmyﬁ@nt@ tepmisc'hroteiné lande polyeeptjnie" mw beatsiedh of t he
i mruno lin ecu t he.branches " er the light
chai n_ pREARDeBRY A Bipicen sprel 36 HRERS if nsiipeiiies 8 bkl B8t of “one
heagy aitd ﬁeds)eﬁhisﬁdﬁﬂiéqselﬁmgélﬁgWgé%l@a&ﬁtalnld@’@dt@rs of the

ic

i nmunogl ob i ns have specificity for tw or nore different antigens
(e.g., Bgseririoveriiosr Shicspeeateing” and i'boldpertices” decbe BaY Pretein®anpl e in US

Pat ent C@anegjt%%%s%?@)for re% r ket g%dom%?%&BpéuﬁéPuég%éE'& mepeavy and

Ilght hose erent specres o ecifici and

" chi merdesceibid belbves Aswiseddieneipoatgohysoizin sa@:broiémt\nlelcans destirsdifos equences
of the heavy and light chain are derived fromnore than one species (i.
the varRrasesinga BWqU§edWP|QFéH°ﬂerQRWW'dfd§QQP§@ such as a nurine anti body,

while the constant region is derived from another, such as a human

antl'oboiibboai O%%EdTH},‘??FhOEH@@rM |ﬁ1'é?| r%?ér?qg% n@’otéuﬁ‘%oh@f%?&'o%w& lopd
I'n oduction of | mMunogl obu ins or ts thereof wherein the
heavy onote @rbiyperbtwlewcha;ns (eometirmnes referechionas i'subuorts hoehicheassembie manner to

h Mo d 15anti bod de, bot h d
ot o dot afPbshGE Rae M REr A e rtpdsdd e Qi Bb ) S Blaerdi'ty o
t he unngdi (teﬁrﬂmtaeé)nbaﬁ@rék@ e pehitsedy, anaRd 6h)%bp$l@@fbhlahﬂi MdEmeed mayty is

altered, i.e., changes in e constant region i mprove conpl enent
f | xat i gRsult froeT self- a&wmbWhorrﬁmrraﬁwe aamnmrmt Séﬁlﬂ @staeatplystta aseist iar

characiassRahE s MliRetspS Bt ed e ikt AP Beseorblng tngmean
furt hermultieleryortabarnore difisrenogbptide chsinsihéteagmuitimetd)each . [ 000118] A

"variant" inmunogl obul i n-encodi ng pol ynucl eoti de sequence naﬁ encode a
"vari arfpul 'mﬁ"iﬁﬁw @ﬂmww"mrﬁbeawailygeam MﬁWPE'”@ﬁ”@@F% neyn& or

Tor e 28 3hE 3 [RIAFLLFASERSE RALIRFRL dBraBAUE aRatils Soe,

pr ot ei reydadues)oben{akitked, lredreceptiorsg Aequehncmsptlmﬁrs|oahdrree/xatbotﬁmmlagicialant

ol ynucl eoti de s C variant am nq acid s e whi ch

P orbai 16 0 cONRETARRLGE) 2BatadStiel (6., DipREEs A OMROR AL TN am no_aci d
has structural or chem cal properties simlar to the amno acid which it

repl aCE[éOOM][ | Asyrdard-end i @rma té/g'i'rﬂePéTE t@fa septide, %%ﬁh@yqﬁcdrﬁé@ﬁ@ét can

30be made w an am no aci d sequence wh i's substanti al I dentical (at
| east dbiouan erpressioaxectixthatthial rrm’ycfuacmon tqelgzw detectioe a@diommu‘lcaupn he

am no of 0 e for a
o, SRR e BF Pt o el i B APl AEHE
bi ol ogiiGahe acttand gy diclude anatiioftaidigd aamms atiddbrriteicahient kd almlw;ﬂtudbnom in
t he biol ogical arts that certain am no acid substitutions
25  of biotinyl moieties that can be detected by marked avidin (e.g., streptavidin
containing a fluorescent marker or enzymatic activity that can be detected by optical
or colorimetric methods). Affinity tags such as FLAG, glutathione-S-transferase,
maltose binding protein, cellulose-binding domain, thioredoxin, NusA, mistin, chitin-
binding domain, cutinase, AGT, GFP and others are widely used such as in protein
30 expression and purification systems. Further nonlimiting examples of tags for
polypeptides include, but are not limited to, the following: Histidine tag, radioisotopes

or radionuclides (e.g., *H "C *°S, ®Y, *T¢, "In, "1, 11, 7Ly, "*Ho, or "*Sm);
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can be made in protein sequences w thout affecting the function of the
protein. Generally, conservative amno acid substitutions or substitutions
of sim | avoamwms3®aci ds are tol erated wi thout affectingprpratsesto/ofdaneti on.
Simlar amno acids can be those that are simlar in size and/or charge

propertjes, for exanple partate and gl utamate and i sol euci ne and val i ne
are both%%qe@tB?gSsﬁerﬁl’Efﬁzrﬁ%ﬁga%n%éan ﬁB@ﬁQhﬁﬁpg%g)o?nWtf(b‘iagénot her are

perm “gg; W5ide F'a%ﬁéﬁ’ﬁ rt%gir’]o?éé%?f%ilf% t‘éfkfa'h@ée%bhéébl’%’égé)e cngﬁPiBHéﬁébc%rn? hot

di srupt except as arity ween am no acid pairs has

been adagsdudtinyl grcblaosrpredeteanhnedWypﬁptrdamltoEes recagTyite bjDa;ee@bhdetty al .
in Atlas of Protein Sequence an ruct u

197, ment 3,
Chapt ereptterlech.c ILRRIBDECRRE Requentiso PRSI SIES P SEran iy SMEBPERE
pr 0¥l dafiofed BHURTLHoMBINseSpltGPe Alis)Carit hopiRE bobHIS, 8Ueh WaiGERORAINPe

enpl oyed as a nmeasure of amno acid sim | arity. Dayhoff et al.'s frequency
t abl es cedatBased on conpari sons 15o0f amino acid sequences for proteins
having the same function froma variety of evolutionarily different

source 1% $ nQ I nal

vari anﬁOObggf 15| éﬁo'tsegdg %Eﬁ\sé (éééndéébsﬁérteﬁ)@% Veaﬂada 9‘?‘Jalién%an be

readi | ythen'aepyareetbrhyf th@ﬁm@nﬂommmsaﬂhe viell estoovanihet mdjepea*rdentlyﬁersleervarl ants
can be used in the sane _manner as the 205peC|f|caIIy exenplified seguences
so | ong€R4CAIR@NERICKADS itRHRE08IH S104 RPHIPIR eMiRha Ll d’él@tstttbgve%'% [fecte

spagi fi d sired
g o A e G B R R e R e e B

i denti tciuerhefteesfad:tdhbbh’ml|0@;cte(d)cellsdenltAM reghamd cag genés$ imodetcessorgnabl e t he
vari ant nucleo i de L?EI n.,to fun tion 25in the sanme capacity as the
pol ynuépg fiqry@erass. th :5 '@8}{ '$ fiteRepl Qrarl ant is derived. Preferably,
this sequence identity is greater than 70%or 80% nore preferably, this

i denti tppo086P" A@tLer'edtH@emé%etﬂfvurtahtrénseeOébtbv' lePer8t6 @ntéxpr8adlod Y&etonnd/ or
alternatively, this is greater than 95% and all integers between 70 and
100% Ithai eoriprisesid NhCigotiele serueNcethal epepdehattiansgede iandifuiteernrt to make

tit | I IO i are
cauval SRS e R SHBREEH 08RGt TPl BN bR TER R
sequenahe @étr@d’umltr\alnsfem/l’e@tdr@ecﬁccﬁmbhs)@@tm&a#ssaﬁlk/@eﬁm&es fRor expressing
enbodi ment s/ vari ants which may read on any naturally occurring WO
2011/ 0386 4APEFENSIDES0V54475 proteins or which read on a qualifying prior
art itemare intended to be W|th| n the scope of the present invention as
cl ai nme S i ' ences of
t he prggetr)1§7 né‘gﬁjtsle gnmgggﬁ Unga n aétyes' i d%fgr% o%é?ﬁvﬁs\gﬁé%tgg%@gqguch t hat
cer t ai rcanhprigieg geses tha’n@nfcodgwatrsrowdsé mvomadamt[:zaodaégmgea moommladant

| -1 en ence ca tai.n the desired characteri cs of t
Puith, T ot TuSARaEE cRParidS e P5otEnd Sl PRr A B Thalhhe ERerh S o
sui tab'lﬁtofé’bagl@a’&d@bemg fragrrent s fromlarger nucleic acid nolecules are
well known. I n addition is well known that Bal31l exonucl ease can be

conveni entI used for tlne controlled |imted digestion of DNA See, for
exanpl 400 at\sdised hareini ggseconsl gengrakion] lentivigal vactay SlYél%Tﬂ é@féF%/tOI\&nual ,

Cold S h i
by ref 3%@%8@%@@59&*@99%@“9{%* IR 1R onoPaEEEsbradies, R LRRIe g, 0o 5 "
use of Vgl thesoressoppgenés anfiopt, wpuedrer mefdhave beeli eeksed abagetivated.

pr ocedur es), the ordi narlLé/%Skl |l ed arti san can renove nucl eotides from

ei LRer M 1669 Z&fELYRL Al nE9X Y ate Bigtecnal 1 %87 #87Pe generate a wi de

spectrum of fragnents 15which are functionally equivalent to the subject
nucl eotfpdesoPanenEas ndrf, ahfiarerstsh! lhtilifal VBBIORysteRirefbf fd s manner.
gener ate hundre 0 ragnents

lentiviral packaging system that has the characteristics of a second generation vector

system, and further lacks a functional tat gene, such as one from which the tat gene
has been deleted or inactivated. Typically, the gene encoding rev is provided on a
30 separate expression construct. See, e.g., Dull et al. 1998. J. Virol. 72:8463-8471.
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controlled, varying lengths fromlocations all along the original coding
sequence. The ordinarily skilled artisan can routinely test or screen the
gener at edwbnragnssdes for their characteristics and det er mcwassténe/osd47$ i ty of
the fragnents as taught herein. It is 20also well known that the nutant
sequengﬁaggf the full I|ength sequence, or fragnents thereof, can be easily

pr oduc 0h, 4stusedihasenadithRshgEhise ¥irugee v @'ove%%aﬁweé{doquaﬁ%w SO A
and Ni kif - A : =39 t 1981) Annu.
o, | CaodfE MlatPent SR natn hic Bnidosd B, W indteRlodbus 4o ot e
ar t i sarfusetionadytmoddifigd piresieoeeldpeerotem., i nsertion-, or substitution-type
mut ati ons and 25 identify those resulting nutants which contain the desired
characterhgti cs.0f the ful |, l.ength w ld-type sequence, ar fra

har oofl00RSH °TpR sl SatdtabhuFREH" ab st bePE D TERIRA 6 a Bhoh R BT ENG or

ot hgr ioplsaatced vertdr vebils nLiERBEd kohiporddid dftRe recombin@hh BINA ebistridie

vari ant pol ynucl eoti de sequence nmay encode a variant am no acid sequence
whi ch cBiMesiarare pisHalhy pe\edontly jpieRosanether. ofpenevmiyy 'é?ner@h@“@b@g'ii t ut ed
am no agy . Struc kcal j - nm no
20 0 il f Etedles pfE bAYIIoLEAHA Bh 168 cBEERY BlecRBRAEBUES cbRiblfidin. ey
al so ermmtie tharshatd rezdingpfratied Hewenas s eshavicert doardtdavedoibeccamtigdous
insertions or deletions, or both. Furthernpre, a variant" WD

2011/ 09BDBIRCSOUSHEEDMINBEBXON AF IR I WIEOH I HBE fermp it GANEStent Wi may

enggde 6;%%62 shehgpeptide as the reference pol ynucl eoti de sequence but,
due to the J ggheracy'of the genetic code, has a pol ynucl eoti de sequence
which is altered by one or nore bases fromthe reference pol ynucl eoti de
sequend00092po&bhancarrsequences influgmea toromaterrdepsident gene expreseioordyichant

i mmunogl obul i.n_qf .the invens,ion nea a_nol ypept i,de, whi ch, has .an _am no acid
s eaoondn8yRefodted i fhe 816 k6ol BF et iR 1 EndfidrS, AR o8 b
sequenchebntdi®at Stirn 8RO BE inMibif Hhhsdrptish bfidifBoeRgheRed | Ah BhRARE thahi ch
either retains essentially the same biological function or activity as the

cor r es jonigita dranscriptioangse ipteshnedra "sieneert’ aFnkangers easfurgtiond|.e1.@ende

1 dgrerosgPar gl il g 5eb0eH ) 1A BRRE T atidh o st B o Uilion e dues
of t he dJavklallkiioase parsi (K i@ thecoding seuaérc@bhy fronebgositionhe ability to

bind the same antigen as the full l?ﬁr_%%t'h anti body. [000123] As used herein,
the t erQﬂW@?ér(ﬂ%h@fea it@é‘ﬁ@ﬁ'b%d regigms/n itine inguilfoper ehromatinsRRENING equence

| dent§ (96 BnblO SlonH ol AR 36A1BGAS(CHIRG, bl oA Ugkng @ seduence

al i gnnment’ program used 1 nterchangeably herein
with t Hi8;74(3m506: 104, Frisde et iat, \Gerrmme iResaacch, @06r1 s 12:340K354, ddiml etcl, hucl ei ¢

R

her ei ”zin@goi}@@'ﬂgn%?éés%@ttgf.ans the same thing as 80% sequence identity

determ ne y a defined algorithmas would be understood in the art, and
accordinglg a honol ogue of a given sequence has greater than 80% sequence

i dent i t[POBY3} As|usedtherein, thecteginv'gensequinesing sEDEITE] NGarshE nucejgdnent  of
sequence

21 dor (I SRR PAE KB BPwifec RMAT Ry Ralise GRRKD 150865 geRR ™
honol ogiy vétta @nimesivo ahgardgdhaniofinkee e appropaiate Myusatdry & bncésMhe Bi ol .

48: 443, by the search for simlarity nethod of Pearson and Lipnman. 1988.
Pr@dé. Ngne may & masenot inglndgsegiona presedingrpne delioveng ithp redivatragioons-dof

t hese ah i {" . F 0 n W i netics
30 sof ?éwg%’jahg%ﬁeaoé@%&ﬁg?? i (fésaﬁ&r) rr%él?i%n Sed %ﬂﬁ%% oF nt,m&f \s/\g%ﬁ d%yi Hetghégbe BLAST
al gori tvetl ag\irteveningesecqalencéd 9idtrods MbétweBindhdiviilial 66@ing segmentd (sanshar e
that is publicly available through the National Center for Biotechnol ogy

I nfor na[bb834]mgs'jptrgmgfe?'eis a DNA sequence that directs the binding of RNA
polymerase and thereby promotes RNA synthesis, i.e., a minimal sequence sufficient
30 todirect transcription. Promoters and corresponding protein or polypeptide
expression may be cell-type specific, tissue-specific, or species specific. Also
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WO 2011/ 053699PCT/ US2010/ 054475 nl m ni h. gov/), or by visual inspection (see
general ly, Ausubel et al., infra). For purposes of the present invention,
opti mal avogonmisBevof sequences for conparison is nost prefrasabibpsaonduct ed
by the | ocal honol ogy algorithmof Smth and Waterman. 1981. Adv. Appl.
Mat h. 2:482. Se&%@so,, Al tschul et al. 1990 tgnql Al'tschul et al. 1997.

5[ 000128FUqRd I OlpigaHq EANSIUSES PRYREAES Of HEARYRNHON; H{eERE2R6RE ext of two
or nor hebs widHa 4 Eh Wit 84, n _sequences
or subgseé(g@gngée“&é tﬁdatmgyeoqt héfs{'ztrrlzé}gérJ &ﬁave’sa Ispecel ér:aecfy[%regéc%l{lgt?g%e of am no
acid residues or nucleotides that are the same, when conpared and aligned

f or max{0R099k of frespoiintemncregulaonysesuesdesis oNgXpIessioN Gandros sgueenaes, as
conparisaon al gorithns 10described herein, e.g. the Smth-Wternan

o gor | (AP REPI AR ondple? 5By lengs g PRGs gLy G difeMnapect i on.

[ 008126&eglienaés MhisNEBdWiad of Ry RateSRiHsCHPNEMbE 8N asdbsiatednsstimassed are
sequence variants which encode sel f-processi ng cl eavage pol ypepti des and
pol ypefeogesce heftaneinvespomnss tchawtatigoal genvggnmegtal signads., Those 93, 94, 95,

val uoejBPoikeL SRR P o PR B BREPRED DR AP el SEAREEL" u <o

enconpasseavianenatahsigasl, dindiragoeapeotein whiehpodrgpees bedscrebsés represent a
continuous stretch of at least 5 at |east 10, or at least 15 units; and

f r agmerfaNSEHREPHFILINEHE et r&@é[ﬁ*@ﬁ'ﬂ@r@@qﬂ{e'%@%ﬁ?ﬁ%er woRee @gtivity is

congi t i GRsy f L : i Chd: : t r a
cogt@i nuoustesdtalpgtacc{llégfﬁgbélaggg \"a?é@r‘ @t’ga'f ggs‘t gt;@g)‘férgﬁ) é\ggghﬁg a&rﬁ]ﬁ%d In a
parti clyaan erteodklrsgnal oa ageot)ei ¢ aci d sequence or anmi no acid sequence i s
90% 91% 92% 93% 94% 95% 96% 97% 98% 99% or 99.5% identical to a
respect gyuence di scl osed herewith. [000127] A nu AC acid sequence is
cons: adpUfio 65 aLEVs SEmo RS LR Bt Beba bt RTA RedSidiendle -act o
sequengfahy of BR tisHe/EEIALPBE &F N Gintd<C @l d Y thayMirh8h TMVImensdiaeaddrgs under
nmoderate to high stringéncy hybridization and wash conditions.

Hybr i died@near/emmaeter segion méiginpeinelas cnastitelive aypresaigereftaleoned PMA of t he
nucl.ei i d. bindi ng. comml.ex or probe. For exanple, "maxi mum stringency”
tygiscaﬁ?%%sg@urlrngmarﬁgé%o%%n%m5 C (5C below the Tm of the probe); "high
stringency" at about 5-10C 30 below the Tm "internediate stringency” at

about 00097] b&heuetnte "tfansetiptitveal pegbletorgmuoteirdy tedrrsicrigtonsl regqulatdrput

20- 25C bel ow the Tm Functiona mum stri ngencg condi tjons may be

Iy, . .
Lsed t JAPETATY yranssiBHeR A aiah 3 USBH ETaaeaepDY NeripAnd refer to a

20111 05RO TR IRAARAT DD A SEb Bioln B4 bbb bR zat | on

pr obe; rgh stringency conditions are used to 1dentl sequences
havi ng rapolates8& expressien oégnasseciattehgéneg/ongemes. Heapsaipdionplo@Quizadry

A0 arroizoeTT L PETEsctul D Esboe St BAuBYE: E SommBeTE  anc
in Ausuigding o DWA nfdy Bé indirkR9By Wiy &mhg t@TanBiHER préteiM@Rn &y tup BiHds ons
i ncl udes hybridization at about™42°C in 50% formam de, 5X SSC, 5X

Denhar do; er isdlauniddn,a ONpesespgnag éleroentpg/ M denatured carrier DNA fol | owed
by washing two tinmes in 2X SSC and 0.5% SDS at room tenperature and two

hat  on0a0eth, B8 e ainBfs f e rithoSEIcBh o df ey UERT R = °

nat ur alrhylecaledras well ps dtagimens therteof, gsith asd-d)Wiab'k, zendiRdevhiohdes at e t o
hi gh stri ngenc}y hybridization conditions are considered to be within the
sc%ée drap@ Le%r@ﬁ@ﬁ‘g qrh%@ﬂﬁﬂ%?‘et[e@@mpfﬁge@sF-e%iﬂha'?of'”trﬂkénQEi@*élH& acy of
the gengld C G Hg}?fsr NG LD - whi ch
encoderbﬁde%snglﬁgs oI ydge tl ggq;sfet\gggdrjl%glé?u@ﬁ g slﬁ%h or @qrﬁgté%E%éI
conponemtight sbrioxipnatesz3, 000 dattpos arndstweeidgntical theianyg chamgufaholegular

t. ' | tidas | . ] . ot ts.
For oxantt 53 R0l B8 TR dB8Be e R NG S BPBIH TR T Ar G i ne 1S
al t er nadorivigLivatRAC PRAdy Biainsi 7k Rlasiiddess §8RnRLagENIRE (fghf), e (1655

30 delta (IgD) or epsilon (IgE) and are the basis for the class designations of
immunoglobulins, which determines the effector function of a given antibody. Light
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20 AGA, and AGG Therefore it is appreciated that such substitutions of
synonynous codons in the coding region fall within the sequence variants
t hat are woweriadsddy t he present invention. [000130] It ipeTfUSRd10@E4475
appreci ated that such sequence variants nmay or nmay not hybridize to the

arent sequence under condjtions of high strjingency. This ul d be
gSpossi 'S qrgy classified-es _e\ﬁhéhkﬁma 9%@@%?%\’\4*&?’?5%1‘??/‘?%& I8 edh%rier'rf & ent
codon for@anth |06Lﬂﬁ GHtdYinéit! tﬁ%ré%‘?c?(%'iﬁ b@’urﬁd?{r‘st%g%ét Qi £otddRenSuch

variants are, nonetheless,” specifically contenplated and enconpassed by the
pr esentthersofhisiasnimrp00dogick!lrfsnghotentiralinaglolmin tragiinest, &spebialapeat i c

modalities is currently linmte  t.he pragduction acit d expense of
the curtVdmp bf@%h'fﬁ)??ﬁﬁﬁ{e Aﬂ%‘%’?@%ﬁé'{?ﬂéﬁ”'@ﬂ@iﬁ%@?ﬁﬁ@hﬁéiﬁ&%'rﬁgﬁr essi on
veckor if@hun @ obulin (or other protein) production facilitates
expression and delivery of two or nore codi ng sequences, i.e., WO

2011/ 053699PCT/ US2010/ 054475 i mmunogl obulins or other proteins with bi- or
mul ti pl[08YYLki Andial Eagmephehar pRtiPedwis@ Bonovalenpaekigeit-binginthiragment

addr ess t (g .0 ' [ I (] in (i.e.
an ant icﬁ?)adny%ﬁcﬁ))?)d& rrﬁ%ﬂrergltrjllte ' p%lnefggga'ggr}&gﬁ %ércgaeprgﬁiﬁ? %@art 'B?%ﬁﬁ%}rﬁgﬁ ndi ng

pr ot ei rcopgainingsthe watibble rdgion dfeal ligtetratiain and theldangblenggivasoed rmvalviybodi es
such 5as single chain antibodies, full-length antibodi es or antibody

f r agmerfi@in exeresaed ASHBPEHIAES; two chain cyt oki nes, two chain chenoki nes,
two chain receptors, and the |ike. INTEINS [000132] As used herein, an

I NG ”.[béo?‘o(?]e@ﬁsfﬂérrﬁ""ﬁlh}hﬁn%d%ﬁb@é?%f 0 n%nt%d?%@@@letiﬁw&wthe
N-termnus of” the primary expression product by an N-exteln and bounded

t owar d arfeeorGnbeg AN acitls tawe oeiemeneplasegrie ss¢ von@ntgeac binding regiens & n.

(pr ot eigRief i H8gp Mt ResRoE A s e e Whle sl o hecBigbgl of ¢ ne
pr esentpigeing &8V iBNoPhediHtibddy! H8e P& Ay 6. PRAUHE602 508e intein or the

fl anki ng extein am no acid 15sequence is such that the cl eavage of the
protein backbone occurs in the absence of or with reduced or a m ni nal
anount [8P010HiTheredn "amigeng detesmingnt’ Rgtuserd asginerefers ot tephkagment el eased
fr t i ra i i i - jr being

j oitned 34 FoRRUle 15T BptduRh At tkes BONMR SR AartbbiBPbals) - 0

expr es NMumerousthegionstdfea protéiaior peyptitie @s ighedpbptidddifa ppotedT ot glyeoprotein
proteol yti ¢ cl eavage) 20nediates the proteol ytic ¢l eavage at the

N- ext ei’%??/ HCR taﬁ@r%%tpﬁtféi%ﬁ‘ﬁ'éogb@ﬁéﬂfmdj‘ @HE{ srufcally t%%rﬂé\’%ﬂ e Gral 1y
occurri |_Qed ] ¢ [ aTRye)! tion
of & pone R R Ry B & o &Rl THeRe (LRBAE v s Bl drtere fp g

pr esenttoiasvanitgenic dateapplanéiont epitdpesgdalantigeaigiaiesningnt maymanypaipt | des (as

speci fical exenpl i.fied by, the heavy and |jght .chains of an antihody 25
ot e R Brloed it iedraf SaarSec el BBl B2eaReenl s can
be achign@fghy anngfbBayating an intein which either naturally or through
mut ati on does not have'ligation activity. Alternatively, splicing can be

prevent ed b& mutation to chan'ﬁe the am no acid(s) at or next to the splice
site t dORPEYZhi heitemn ('6r0BENt heheerefesdnp o aregamsbingskpieia®d Perl er, 1996,

EMBO J. &a? - , - >§zﬁgg34 e - r rs at the
start df e}}@geojé@%}]n@ﬁgoﬁan & %Rgﬁg%%gFéO%Sw‘?}e g’?%?'nrtq%gr %ﬁ&%ﬁ% i cing.
| n a paadid sei@@ndenivhich,is tiesahtest partof plut abhgll pf, eveahsn® aciklesbiuencehe
[ %ati on of expressed proteins. WD 2011/ 053699PCT/ US20Q10/ 054475
5 of the corresponding Tull length protein or polypeptide, which retains at least one of
the functions or activities of the corresponding full length protein or polypeptide. The
fragment preferably includes at least 20-100 contiguous amino acid residues of the

full length protein or polypeptide.

[000103] The terms "administering" or "introducing”, as used herein, mean
30 delivering the protein (include immunoglobulin) to a human or animal in need thereof

by any route known to the art. Pharmaceutical carriers and formulations or
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[000133] Inteins are a class of proteins whose genes are found only within
the genes of other proteins. Together with the flanki ng host genes terned
ext ei ns, woteimsi@pe transcribed as a single nRNA and tcansbabesisas a
singl e pol ypeptide. Post-translationally, inteins initiate an autocatal ytic
event to renpyve themselv and 5jojnt the flanking host rot ei, n segnent s
with a%ﬁ}@%ﬁ'mﬁ% &”%@théz%’h%ﬂuﬁ% Qfe?@'gT Q@Hat' BCaNNPYI] he

i nt ei Ninf SRS, ﬁﬂra‘?l?th?dul&ﬂr{tr‘%d@mlf%Bblﬁ't%neﬁﬁsft?fr afimifthRa, Nt el ns are
found in a variéty of unice ar organi sns and ave different sizes.
Many i nnteahmsnm’ehorannucasalewdtanmmii\eaeéheis:m@rmn,s catmi rcelferatodnahmets/ dfa vedier r

o b BSOS 30000 1018 S5 LR o Lol o
pr'sf'Ccﬁfbbﬁél%fé%@bféé't BU@F]%'deﬁlBté?l ShfrH&@élﬁ@ma}P% g)lé&@ihtw% rigi N

i nprovenent (Perler, F.B. 2005. L|fe 57 Mut ati ons have
been |mntr@@uewmmtﬁovem‘orfmerecmreblnantmnoé@nm@ogev@@@de@s(prwrsm@wbﬁ t hese

3" 15 9B ucsHhRid Sie) BylBt Raducr BRI OBRALY Bt iotoRnglerpkighs =

domai nsm&Adnﬂ@e@Igelh hg_phk@@)al diehAs P6.9C esding shusphat tramsfectidier 2 menbers of
the Hog/intein ( superfamly, are also know to catal yze

post - tr%{ﬁ%tr%nqram r@@rqmlﬁﬁb@é%i'h@fe@mr@ugﬁe%tiqiﬁ MaYChhivpiraly sefers fhssa et . al .
20 0

1P, anfatr o Gy ey &f dh Hep g aadit D) a virdS Y irinsbRom 3R Weiddy
;?aCL i oneamslstabns|né?]ct|0$1&)ftdﬂeeitwlélveanmrsmntaegmsfe’rsﬁrgepemr:] materiawf'rdr? t he

ankKi n regi ons, the extejns eco ol ned t restore host ne functi on.
These dIMEEHTSORIAISTE i ARPHER By VRYCA 2V BAATaNG 1 DR FHETORRATRInt s f or
their nobility within genomes. Inteins occur in a range of sizes (134 to

1650 arppo1641 dﬁbnsﬁiﬂﬁmaﬁbﬁ%s*’tﬁﬂ@aﬂ%@ed gereibf fofshdtérid BSm%QFh@ES of

eubacteri a, eukaryota and ar chaea 5Experinments using nodel
spli ci dya’ter@qu@rDWeQrmlsmw gh@wsswmnng@nerm@hmeet’m@eeforﬂ been n

Tods. - Enehbo THBTLh EolLs Py HOHer R <GBe uBERR RS A LetoRNelR 5

from Pytraasems ahslliias beia Plasmi®|Jirusrather wanigles cerevi si ae VVA, and
Synechocystis spp. to create a fusion protein wth sequences from an

ant i bodﬁs 30 heavy and Ii %ht chain. Mitation of the intein designed to

del et e [PRABTOSL EVH'Cé”Sépﬁ‘P Ilﬁg*ef%wbhqa& yransdured’. i'iRfected ngransiefiegept i de

t hat un " n ody heavy
and | gREnaaned” SEpenda ARAAE haalk QStF r it glio R RaeaHcrEH o

2011/ 0586896 0f bERDGIDHOLE MDA ¢inga| theevkdtor) tirite tlaexpeﬂas'ﬁheaternfs "tieheduced"t i chai n

, " Ki and i ted f
£ 3Br ecasEohRh cuth iy S RIGIEG Brvye ged HpicoRoRRRY B I dgoelss Sor e
for ns. t%'%&hbﬁ%f‘ﬂﬁﬁ)d?fctlbﬁ%fRléfé?é% eyYs OMAl koshii Pho Poll, S. cerevisiae

VMA, and Synechocystis spp. inteinS are speC|f|caIIy exenpllfled Sherein,
other inteins known to the art can be used in the {proteln expression

vect or 4080406k Asaseddiereine the @s@ﬁt"stab%etﬁamﬁﬁrmpabdatab kansfegtedéandnt ei ns

oo palbSaENEORIE AR o AR R i SerSBaS I iRt i T0Y ¢ g
2002, |geBaence liftegldiéimo Bed gbncme. Bttdle trAnbTtite s dSMOhBrakd- RBtheand 10t he

| nt ei n Dat abase and Re?I stry, available via the New Engl and Bi ol abs
wel3si t eeSt@b@thitt Oﬁpﬁﬂ) nes ebclgnﬁélgoermseﬁ@é@eoqpulatmrw riiAughier ¢sllen

identif 9?:[75 t. and
ext renedot%ﬁaelhﬁgatngtr%gsgéradg aebac? {aa?l?}g'l &eawn I n a?ahlgralésf i @é end@kﬁﬁ zrase
acti vi tgermnemd)d afiantepisonalesispent. fin sopfeocta:sels trdrisfecgtionids sl stablkegi.e.,
activitjes. Endonuchease activi tey i S t nec%ssary for thﬁ Pra]cti ce of the
it is"transient. In the case of transient trans ection, the exogenous or heterologous
DNA is expressed, however, the introduced sequence is not integrated into the

30 genome or the host cell is not able to replicate.
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15present invention; an endonucl ease codi ng region can be del eted, provided
that the protein cleavage activity is nmaintained. [000137] The nmechani sm of
t he prot ewo28pldsséomg process has been studied in great weeraiskolwOhangy et al
1996. J. Biol. Chem 271: 22159-22168; Xu and Perler. 1996. EMBO J 15:
5146-51 gb and conserved am no acjds have been found at the intein 20and
extein 1@7]n63p5{§ieﬁtf‘ser?'ﬁu @t Vixp adyistratipaeiers 40 S5ArpCesd yNereRimat of
the co t:ai to the
o e T L I  rence
fused itrarfsdaned atnfadied G traesfectedsrecOmblireant weds and Sue redanebinanietallssarquences
can be selected fr of the . proteins known to contain protein splicing
el ement’§@ deH§P5ﬁ$§£ﬂEb e Qf A @anﬁQWﬁc bSinteins can be found on the
VWrld Wde Wb (Perler, F. B. 1999. Nucl. Acids Res. 27: 346-347). The

i nt gi N [000108] AcHIRNGiStrosic tiapeerift RefeFan MRKIAGNSecERAhAPCcodtaing end of a
second codi ng sequence. For targeting of this protein to a certain

or ganelmere hanas peteiacedfgoeois., or §isdone AimBAA cemarisingttwe asiinghg
SN G EoRhs e BeROBLC) hick O lnsEhhe THE S SEERAMICAShA Ea8hee Seauence.
the int&on codi ng extel n ' coding 'sequence Ca repeated as

often agstesisrtad c‘odrnmgl‘ceswhoee tanshatibn mhlﬁaumm@ime(uwatmelﬂﬁe cell. For
multi-intein contalnlng constructs, it my be u u to use |nte|n el enent s

from diq98stiR tNeoaranskof e\m%tﬂcntrféﬂeedwndeolefsukehé\ Pagistalixgpding region or
2043/ 033GRAPIUSRRE4 %ﬁé?aﬁoﬁ%ﬂﬁaﬁd% P(F‘d RIsEiamy c@ nl%ya EBELQN

term nation sequence, advant ageous enylation
sequendeifiatisn dedom &bthe 5'reser dfedde NMTRBAor der of a poI yadenyl ation sequence

and a termnation sequence can be as understood in the art. In an

enbodi denyl,a hence can,precede a termn on 5sequence.
000139 0paad FBR il s 2Rl AP UERAR LSRRy B 5 Lare slerGERids S B Elch o
modi fi egdiny Rigior th'a'f'bfie A6t adaaeerneb%yBEendef 8IrRNAf mbleufxt eins fromthe

i nteins but” cannot catal yze l'igation of the exteins (see, e.g., US Patent

7026526 and US Patent Publication 20020129400). Mitagenesis of the
C-t er mlAAP1E}k Ahusemberiadn "ca- tf&%cﬂbewééa%@ﬁ tWQE(@f epr@mmerbmqm yner ase

Pr AduCayas B bBARH r3Bbhe o boRl R abBake LAGUEF S RRABG B8l 1S 2N

i ntéi ns réven Seque ron o e éexterns u and erler

1996. EVBjDeJralﬁcrlﬁtk#@J ﬁéﬁtﬂm on\r‘egatatm eddémeat coraphSiAgteopnidter. an al an| ne or
glycine (Ser to Ala or Avy) induced cl eavage but prevent ed | i gati on.
Ser to, Thr are also u ed t

h Lti , 1 Met
Toonpr d0LDAFIL THE e et Bl ZRfpsied ReTeiristerd 0o ShICaRIEh e kl';ef,%}emms and at
| east niscRlbby, ARScld s o%a&fo?neafw.enalv\éeioen’rhé o8b8H Ay Be 8t her

intein spI|C|ng units can al so prevent |gat|on of exteln segne tS due to
t he relplasmis, @orisd patidera magane’a@ T dgltuie conhditions esutihnas teasnm@’etureunct i on

to the intei,n i nst nces of w cons ti,_on l,0 for exa th

£ 200 atf BRttne LR, dIRUARSE Breklonsh LERTHED 66 OBl SR BEn O EnERET R, | het
sever a'arfoe\ﬁlllcb@épﬁérehhfb thekeisRillea8 ey ad! B wilybé %@@Fécﬁ@tbh&thé(ﬂhb&érrﬁnd
screened for the ability to support cleavage but not splicing of given

extein aegiheeilt"§efer$1tcw\et¢ngjmelrtramdéped,sle dramiséeates edtraesiormedtgllas
under Steﬂncbdprogeny thereof.

[000112] As used herein, the terms "biological activity" and "biologically active",
25  refer to the activity attributed to a particular protein in a cell line in culture or in a cell-
free system, such as a ligand-receptor assay in ELISA plates. The "biological

activity" of an "immunoglobulin", "antibody" or fragment thereof refers to the ability to
bind an antigenic determinant and thereby facilitate immunological function. The

“pbiological activity” of a hormone or interleukin is as known in the art.
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in the art. There are inteins that do not contain an endonucl ease domai n;
these include the Synechocystis spp dnaE intein and the Mycobacterium
xenopi OGweé BHpsedei n (Magnasco et al, Biochem stry, 2004¢71/1432010084265- 10276;
Telenti et al. 1997. J. Bacteriol. 179: 6378-6382). Qthers have been found
in natursggr have been created artificia renoyi ng teﬁéendonucl ease

encodi 18088h3l AS usegmera. g@qt%’ﬂi‘@e@@ﬂ%@d\%&%ﬁ%foﬁ@@“%@é het@AIREp
i ntei nza (I%éei%gp&rtlaﬁlbss %%ﬁzntr&l oa@r?ibrm%h@@\Ntlgg%d oF RAE Fophere

desire Intern 1s selected originalfly so t at It onS|sts of 30t he
ni ni malexaomier oftén tumorcorazsndsr neksigenerallp ate tast chetaspinhdbitien Bodenayn, such

as the intein fromt ob no. GyrA protein (Telenti et al.
1997. SLHﬁ’ q)yasive a&ﬁ’%{nlaé’ﬁﬁﬁ?@@t%ﬁﬂ) tzﬁ%ﬂ? Eean intein wthout endonucl ease
activity is selected, such as the intein fromthe Mycobacterium xenopi GyrA

protei r[00011?Aﬁﬁ§@dﬂ\@é%’ﬁé’¢iﬁﬁlu@1®?@buﬁh Q)‘?ot\éM% that tehéteaidimass BegmeaDdi fied
to renove endonucl ease domains (Chong et al. 1997. supra). [000140]

Furt he][ar}%Mﬂthleatﬁ o\ éfpigal@ntineay is @yltmerﬂfgwﬁhltwo hegvichaipstans merlighton X
cont r ol EN " SRR RS EI 8D Bl &8skl BReR AhBuEREAr  ° °°

[ 00014 Haviera aurthemripotlinend ordeh@f Btrusture esbeing drhetiberitrdrie; totrmmheristein i's
engi neered to contain ac%(pym ne or ~al anine, a nodification that was shown
to prewRaniaBgfie; #iC|,afgnidapeRdent @%@%ﬁ%c&%gaﬁéﬁw@@ e eNAiferly ner ase
(X4pang,R F@ars inkPRA- Ier@(ﬁ%%%m éjﬁ%%é%éél)or ok ‘f‘rohﬂﬁo Gohef pent, preferred
C-term na exteln protern natural 'y contain a glycine or an al ani ne

resi duernémlnhajmnrrgﬂmreek\brtesslmradstems rﬁmralernethdmeereamrmtlymsed faci d
sequence L{SI on, of ge XC' ne. or al agl ne, of §'15'He ext ej E’C fermnus
of t he RTAEBFIPOIAIROS Gsh &N YA IRMYHZACR Of BNiiAis &n R eP°t¥F PEL s ng of
the polatfibBtiRishin VitoRRARLEHPOLMMbriddMadthiphbdicd mehyeloRl or al ani ne i

positioned in the Ctermnal extein éither by altering the native sequence
or by 18ﬁ@odra§(éﬁ®hmidetaloﬂ138835wmd breindnok Siallie Antibodigse ANcaberatonus of t he

nat,i_ve n native id s f the
o der MaE GocLPPANE HEEThbatRRhy 1oeR: MRpsaRs) OF rdfmeiRBli e,

f urt herregdi@HaNE MNA tethmelo Ggyn([deécmd orexdafiélin Cabilpet Br.essPateAy N6t | on
are described in US 702652 000142] In an enbodinment, an intein is

accor diG#p1tHd Ssinearnaiated %t@ﬁﬁen}zeé@@elﬁm 20In a parti cul ar embodi nent, an
intein is the Pyrococcus speci es GB- D DNA Pol ynmerase intein. In an

enbodi i - i | je or

ol yoi ndopas 181 TRE BRI Hoqleticr st DR it FoBIGREp pRNR RS en

pr onot | kmpwexioi |scludedWotld|entpmll ygmtairmms with anobldcutemtweightodf aﬂpeommadaely units.

of 205 35 900 Sl 506l BegenieneabERRRBAL RAEFART B S0y i nal
extein ﬁd‘g@@ﬂhﬁ@rettﬁe@&@érﬁd%é‘ﬁré)blrﬁd/w 8RulfREBorfisTREY N"%n‘ﬂ@&%t@nfsW i ci ng

el enent at” pronotes excision of the polyprotein but does n l1gate the
ext ei n hd amino aidGeyyshce run ﬂromttbeei\i}pergumaltam atthe topof tw Ydo theé fkei ns as

d i hed h f t t hqd t ed
mor ovda ) Bad b AROROUBER RaPh eFBPC AR B BROET SRE0S poBPaPR) SR

| t t / 054475
S/ qnal BeptTges and ol Pep dases TobOL4] The. o1 onal mypot hasi

whepei rﬁ%@@ﬂéﬂ'ﬁ@lngont ain information within their am no acid sequences for
protein targeting to the nenbrane, has been knovvn for rmre than thirty

years &%b?ﬁ@?r?@qegﬁtmﬁloﬁ |§“d B’Eéﬁrtgqmgﬁg\; tHd &E%L{r}tl% of9G S

from esi ze ecu form and

was conmmmrmyldatwllnsa)frauttyp@s flmlndmgebutemidlphlmmcfullemngml annboelmscdar&i?
(mcroso yre added to the translation s iem and @_OEOS d a nodel
based dH HQ¥ 18 faviRgthnivePequEisrese bRt apauenas lPeised fhat converts

the pregdp&ie & SirfuIBLSBYPdrCantigen), single chain antibodies which combine the

30 antigen binding variable region of both the heavy and light chains in a single stably-
folded polypeptide chain; univalent antibodies (which comprise a heavy chain/light
chain dimer bound to the Fc region of a second heavy chain); "Fab fragments" which
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the mature form by renoving the am no-term nal extension peptide. The

si gnal 10hypot hesis was soon expanded to include distinct targeting
sequenceswoiohios3@pot ei ns | ocalized to different intraceciruisasonents anes,
such as the mtochondria and chl oroplast. These distinct targeting
sequences were later found to be cl ea\@g,fromthe exported protein

Ll . p by
speci f ileClefg 8 Yt iraaionof tRpAaRWNOg[ARYEA MB7lequer &e-ake BrancRas of e ee
di sti notyw ! Mefh | i } py]smi ; agqsif i SPase |
can pr oz{eg‘ﬁﬁeﬁﬁh? P%@ﬂpr ot epﬂhgé%wégﬁ eaid)rﬁgitr are ekérgér\rtggiinbeg’ t eé%%g\S(EG
pat hwayof@net reavyvand ame)lightranain, aaoshrooatyi kmow(iTas Fapat twhsid Li popr ot ei ns t hat
are exported t he, Sec t hwa e, ¢l eaved by SPase |]. SPase |V cl eaves
Cype: 1 I ERaR oS #is R SPedHidyTpE AU R MarS O en LM IS of ¢ e
typg | lqReémbs of bisperif! attibodids0A0dd€drive B ERAMBIEHR, USFait&htNgo t hat are
targeted to the endoplasmc reticulum (ER) nenbrane are nedi ated by signal

pept i d&s625,840);acgmposite inpmonegiobglingiewherein thesheavyard light@hains mimic

post-tr [.O t o s ati.on . LRer V. .ER si gnal
pept | adioRe o dfetay sPebioS RRRE TbIBER G iaRrCRIRbEREY whsfhiOe: par .
The ER psortiowd obesdH ofthearrsinel iy s€qlierivastdiehe xpavy addmgmaﬁann@fré er export
into the ER 25l unen by the signal peptidase conplex (SPC). [000147] The
si gnal qsspyeddexsm mere tg@'ﬂ pngrspesiassi-eo the varaiatregiopds derkedTom Ne he

eukar yaqt I LSt nGt: ; i

G 1Per o Suoh, AS¥anbfind Bnfloat). Wi RE RS aaf T 48r FRDHENTaY o
t o t he dtiRhadd¢ & hunramt antiboclypavabl e si gnal sequences. Amazingly, many
artificial peptides can function 30as translocation signals. The nost

TP B0t SRR P A SRR SRR Pkl R B8l
2011/ 03RRI Piidis tholoBrGhBERiA 0% vy bR Uaiagter [ al i onal

peptides. The signal recognition particle ( S to cleavabl e signal
pept i desnammatian’héghimesicher Mastiiechia a Mansento enthen@RIB elicaeyiVodifled or

t ting.t i t he ER nenb . After.t | i. f

t ndSor ATBiRORs RRESRRoRL RS okl AR RTREER SBeres EriA BRI R HNe Ssec
Anot herthgrsbat BRligidaleesviadyrthbagensdified @iral afd ersterwhipRRiré @sodHieg essi ng
enzymes whi ch occur naturally in eukaryotic cells. [000148] Most of known

ER si grisichgbpt theeastixity iscaltared, et enanaes indhe soasieat trgiemthat iaprave
unc eavaphSon e b, iRePUERR R midhithnBS! A 68} BoPE R RTghBoge f ound

in the Vi rus, avirus, avi'vi rus, a viruas,’ and
i nf | uerchanGeyiin te veriabld Bégion thatdmpeoNeaamtigent eindmlg cHagaeteriptigy. iTthes t hat are

nost likely cleaved by the ER SPC. These studies on the maturation of

ppl%?pr cﬁﬂ"@)g?%t'wq H{ﬂth iche 'EY%\?@ GFdt _ugﬂppmﬁ«i%cqt@hyﬁf nal l'y |ocated

si gnal iﬁmrﬂ ébulm'étoraﬂa;{?n%ﬁé?ﬁer‘e%ernal signal peptides. Mitagenesis of
edicte i dase

t he pr si gnal pe substrate specificity el enents may thus
bl ock viral infectivity. 15[000149] The presenilin-type aspartic protease
si gnal [P@P118feApspriantd semubegjobelissresdinggpelynyeeetidtesequarttermayei r

nb §ea. ... SPP ial f. i .0f .Si |
pepti deHERP ALy ereAL iEasRE A e SpAoT IO P &GS At SisehEY 388t ar e
vel | knavre amiddgcias fronteR reféiened poBipeptifaebdaéndd. PRBZantd18cussivn
102(12): 4549; Pekosz A. 1998. Proc. tl. Acad. Sci. USA

2095: 1373gh azaes isnvaplioablr to gver biskpiselly acti@protein: sessenaas (adinsio K.

2004. ‘]coding sequences) of interest. The variant polynucleotide sequence may encode a
variant amino acid sequence which contains "conservative" substitutions, wherein
the substituted amino acid has structural or chemical properties similar to the amino
acid which it replaces. It is understood that a variant of a the protein of interest can

30 be made with an amino acid sequence which is substantially identical (at least about
80 to 99% identical, and all integers there between) to the amino acid sequence of

the naturally occurring sequence, and it forms a functionally equivalent, three
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Virol. 78:6370-6380, Vol. 78; Martoglio B. 2003. Human Mol ecul ar Genetics
12: R201-R206; and Xia W 2003. J. Cell Sci. 116:2839-2844. [000151]
Enbodi nerwe 20f1/dsk698 i nvention utilize internal cleavabl ecsiugp@ab/opapsi des
for expression of a polypeptide in a single transcript. The single

transcribed pol ypepti de 25is then cleaved by SPC_ | eaving indi vidual
pept i d&”@@é&"éygﬁrp tgre ?rﬁfgf@iﬁtﬁﬁéhegﬁiﬁ?@&@@%ﬁtM@fH&B%F ty @GRUGTRg pr ot ei n.
e e g;}?g%arlm.?ﬁ |%]W°ellq<rn%§\ﬁ1nih th@é?cfi@%uﬁ?l é]"ﬁsetr%%éhﬁﬁbérﬁlnboaé@@uSg‘tﬂﬂm on o

i Mmuno eavy chain an charn in a single transcri
pol ypeptandes nfaalel ioweately sedwencegeyithdud affaskegiiieyfunntion af tinet pnotein.

or ot SRl TR R3] SuPBGRch b SRR RS SR L5035 ana
| L- 52p3iddare @ldtgleR) M@u&%ﬁe@_ﬁﬁ?%@?ﬁ RE030/ SrfarSarhin@iddd 889 be
pol ypeptide and then assenbly into IL-12, or |L-12p40 and IL-23p19 in a

si ngl e thesed@tiase aiminip ire agd/ahchargepregedinbl fpr exampla.azpartp@oand2] The

si gnal ' roach i ToIN I : | r ion vectors
anon (SRR RReSOEERE A REe 8 Rek b RERR kB Ay TP S Rer "o ccessed
Spr oducdudstiitionsifemer fopandthepaty peahigied - wieh hatvecessondfary bed artingody, it
is produced fromthe vector as a polyprotein containing both heavy and

| i ght cHaichge fafraatiamarenteirdienipifg exeam fednicadede Siméanty ketwean aminei ght
chainn i [ ' [ hies, 1 I abl e
ci gt T BaRE naR KRR ER MR A PLEh PR oF ayg FBr SRLME DGR
pept i dastes, , ipridiesrofiRroteim Spyasece bha-StidcturéOpo D8 Sdsiame 5,Bwppigmban8y and

| i ght chains fold sepble to give, a functional no]ecul e, and
deai r atitsPREr P8, aRs e 387 A e 5o R SISHLDY TRIEFTAR he By BP0 gnal
Pep | der ko UabOTNSAR 4 sGodiltions hRE!caT B BRRIo LAY 3l asipgUeces

whi ch ca e eaved by residing proteases can be substituted thereof.
Si m | ardfygminhecit siotilacity. obayihef ehaldafiegneneethbhes ateebddad o dompanesns cel | s

in ich signal .peptidase 15effects cleavage, byt it also inclyude

br doeadt N sl SeUEES 0t SrtiRe Baving B Rebunthclion FoBLanrreh.s1 ke

pr ot eas®ol @ idfhafily @iffeRi?kBa&RS. f Or processing pol ypeptides. Those proteases
have been reviewed in the cited articles, anong others. [000153] In

addition, the present invention is not limted to the expression of
i munodPB8119InSKbalititianmutatien, insertiasal, Bod deletignabvaniats @éhetinelosed

I . . ) 0 el nal : d b
"t o nal R e d SRS R SR eREes Fa7 B reBa AhRrd BRISFHBIS Wi o=

pr ot ei rare WatblngwroteeingsarttaYhese vasametcaastseuddeint thgaianes mamnehesiiaé ur e
product. [000154] Also within the scope of the gresent invention are

e?&roess‘ip@ﬁif@émé? %ng@qf%\ﬂﬁweﬁ?@ IoR !E\ﬁitaﬁéﬂa”ﬁ isg}b'ié’&?%?rgfaé prese_n'sj in
a ternﬁu@@?@ﬁc&nﬁﬂﬁ @ith ?ﬁéﬂiﬁ&‘ﬂ}/jegé@\l/iﬂ%ﬁé@?beﬁéf&ﬁ’tﬁg &8§ér9ﬂf%erﬂ t1de-

peptid e Z-interna I gnal peptide- peptide 1".
Thi s i rarehtheatesiredtfbectianatitwidesesxpedssi on of nore than two peptides |inked
by internal cleavable signal peptides, such as "Peptide 1-internal

oL eavalihgohdf o, REREp, BO8L o nblBhFe A SUATL i haak S o
addi ti ggentith) whichveBLffRerEpehabletthe &4BBASHOIPRUAECTRRS Br piuiginlto Ansctiorpe | |
25 in the same capacity as the polynucleotide or protein from which the variant is
derived. Preferably, this sequence identity is greater than 70% or 80%, more
preferably, this identity is greater than 85%, or this identity is greater than 90%,
and/or alternatively, this is greater than 95%, and all integers between 70 and 100%.
It is well within the skill of a person trained in this art to make substitution mutation,
30 insertional, and deletional mutations which are equivalent in function or are designed
to improve the function of the sequence or otherwise provide a methodological
advantage. No embodiments/variants which may read on any naturally occurring
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transnmenbrane proteins and to other protease cleavage sites in connection
W th expression constructs. [000156] This invention can further utilize

i nt ernal wbeaualsbe@9si gnal peptides for Smaturati on of oReTWS20M084475

pol ypeptides within a polyprotein encoded within a si ngl e transcript. The

single transcri bed poI peptide is then cleaved b .| eavin | ndi vi dual
pept i de¥OEIRRPRWVEIC) 1§ pélo{%@ waﬁamgﬁwr@dte'éem@rﬁg!ﬁtsgg%%? B8 Wit the prot ei n.

Enbodi % d?fthigke%én'f' h8ﬁ' b gﬁ%@iﬁ%ﬂﬁél’l khQRS w?‘FHeé HRNAqRet O express

|nnunog obul1n avy chain an harn In a sing transcri bed
pol ypemolydmo}eatldelmqlxennas of tespreisept inmeotien oan bedruncatetbghdbubtherwibei s

i nvention is, ap res 0 tide t oki,ne rowt.h. factors,
oo™ Ritatn S6eh el Refainear TR T ES RS IABRR S ndb SULARE IS HlinT | L 1535
in 3 sifylen ddtlﬁ%@ Géh&,fé'a@%tﬁ%b'ﬁl@ﬂ%hbh&leﬁﬁﬁfé@'tb{e 'furlFI@nbﬂT 12, or

| L-12p40 and IL-23p19 in a single transcribed pepti de and t hen assenbl y

into |Lsezmen¢6|\/&90wrdec\e&rle¢moblfe nc@l@alerlzemeisa&hlpgwwu]tablﬁ fengenrratngs of

const r JOrB ooy Batlbl, e Bl rRAGHIEE BEMEN RITBARY 8 2o BlorS ARG s
I ncr easedwabibiat 851 ekshudhesetdam by dooprodniti tsedior tihee-toghdlleehinitessi gnal

pepti de sequence was reduced through site-directed nutagenesis. 20 Signal

peptldéjslg PNl RINAE S3Rey Tarsexrsailel Mamiatis eial otRBD dde/saranyiatrgoh et al .
Margh 22, by MEAGE %quggf%%ﬂg @t@{;{t gg@gv{sha@hg&%sﬁ%ggns of the

present 1 nventlon | néludé use ontain a’tag
preferabd:qrparatedhermalbytrecereﬁce/asleetajso)f/veu@gal 2%98Be JkBowChemt he art Tags

and choat LiRAser. b§3§'en$§§1 SHORLEBRRR 9RO SHE RS S5 I BBF P ot ei
eXPr eSSpes BRobRBY) Y 6% P8 LU BFRSFRRIn BHGR hcbudsbiaial cel .
ese ceélls can eve

In addition e sorted according t of protein
expr es grdootiiendg of theos@yeetnueleic tacicst tecgezmlrdatega)mddmg)e(d%mspf frapmente of

30 ticularl f t abl t t hi
21 Tdve e a6t Buitonell cfvibient uthe b Su ki Ge seauPioee OREdligh FAGS
anal yS'o?dm%?y Leahind ar oS, P ARSRbnnYDGEASAORBRRETY A0 2 75

i nvention, ength inteins have béén observed in the cell lysate after
t heir mnh@lledu,t\tarwngdewhsﬁm tacatibhaakiatenaine arigivalleesing sequdncght chai ns.

hei v die Pt SR edprt R EFL BT DR onstt O TR MhacBRE B & °

pur i fi apbir eRakictéigiceiangl. detbtminelthé @Itm@ df@l@@ir‘ég]nsmgays Pgm%reml geige

%Qons that are present in many intein i ncl udi ng the hori koshi i Pol |
i nt28i n AsRIWeH&ngwd. thphthenmetant sgaeeners @eathﬁlf@|b|eé‘|gfﬂi/$9@iﬁmea9é8’@§”f%‘ﬁs gene

expresshan ?yc%t H@F?Eﬂ?pr%?ﬂ% YNt e&PéE%cﬂ‘nﬁﬁ Insé;@”.?.% gfeol?%é fg ed and

replace Wt Ker o crea m ni rieered
mni-i ri_tafldmsvaOeA adxrB:DNUSfef'ou \.G. t1B82 desnetitetid (399259* BHortke et glns(198m;i t hey

Sl | oA e A S Pbo-4 Pal L ECOREiRE B RDAT Y ke Ji R des of
intere m@}%gﬁ r(gjtﬁ?eqrfbro%%@ RlefRinShs8aoh o EETONEAT IR REH S

[ 000160 enbo ts 1t 1s a vant ageous to enplo
analbogudantify those resulting mutants which contain the desired characterlstics of the full

length wild-type sequence, or fragments thereof, e.g., those which retain hormone,
cytokine, antigen-binding or other biological activity.

[000121] In addition, or alternatively, the variant polynucleotide sequence may
encode a variant amino acid sequence which contains "non-conservative"

30 substitutions, wherein the substituted amino acid has dissimilar structural or
chemical properties to the amino acid which it replaces. Variant immunoglobulin-
encoding polynucleotides may also encode variant amino acid sequences which

contain amino acid insertions or deletions, or both. Furthermore, a variant "
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15t hereof with fully human characteristics. These reagents avoid the
undesired i mmune responses induced by antibodi es or anal ogues ori gi nating
from non-worman/sp@ei es. To address possi bl e host i nmmune PCEA3RNBAS44TD am no
acid residues derived from self-processing peptides, the coding sequence

for a proteolytic cleavage site may be inserted (using standard net hodol ogy
known i'RINEYHEO 9*?‘)“”10%@%9&'?9 Pﬂ'é(”H%'&PK%e m?é/e%p@ﬁi@eth%&a%eoweefﬂdep%mn and

t he codj i s R, i i t he

ol - pri g g S e BB e BB ety B P AR, e
ant i bodyas apolynticledtidesequendeawhiohi isialtgréchby bee apewredasesdicng st i ¢

ant i bodi %% for ulse in yi vo. Cene Delivery and Vectors Including Viral
Vect or SEEEPOER PRYUTREUIAE SEAENGSvent i on” cont enpl ates the use of any of a

variety of vectors for introduction of constructs conprising the coding

seqyenqe0dP22] e eernieirggrieht/PRAEH deferitg B 8F&tdrabiABAt PrBghbglBbakessi Ng
cl eavage sequence into cells. Nunerous exanples of gene expression vectors

are kndta inventies raeansa dolerbge athigh has aprarpion-agdid aedurnag whicRdnihe r al
gene del] I e i e i t he
ovent 1S ¥ FREOER nb¥af 8o R s EBY S4Glehde BhlHe TN AThERI WIS ¢

aci d/ | ilpogtrmneanyexdis, proadin owhichldithied sctaind ddsentialkkethe\ame biological

2011/ 053699PCT/ US2010/ 054475 [ 000162] Viral and other vectors can

effici é‘HE‘FWDr{ Pracilyily @sdBe IcoreRRoONHNE ddll Eagtheiateipwar IN@INs @t ieast vpstofcel | .
I ngen I NG ks i = i repl aced
L s R e M iy
Exenpl grgferebly oncdudes btidasb2i-180econtigudusramead boidwesiaueard tmeofulMength

vectors, 5such a retrqviral vector. (i.ncludi l.entiviral vectors

s denov naOalg e eBH e Beatli fip p 16 eBTbOR RiShite sie arEgen aathen

def i ci &Qf |cHfth QHiib&gp forme thereof, adenoassociated virus (AAV) vectors,
siman virus 40 (SV-40) vectors, bovine papillonma vectors, Epstein-Barr
vectors, herpes vectors, vaccinia vectors, Ml oney nmurine | eukem a vectors,

Har vey [B0P123 Aarusefehareinuihe/iesmosequenes islentymmeans ukieic BPid puamMisct or s,

wel koot SBergeSiok iy 26 RuB R0 R oen SRR Rh s TR AR BT B hora of
vect or sepjuichad latighmenepiogess. wheit@rmm%mmalog?\' isQlidey in@arEladygedty cel | s are

well known to the art ,Hoand many are comercial|ly avail able, Comerci al
sour cearAR Wie thediermode ideniity"drarein, anst reigrsdertae lave!l sbnugleicasid phvi t r ogen,

Car | sbag,,; A ~: JusTokh i nrﬁh@ = l ,,H%;H' ; . Many
vect or aéiggggncéigggl?e angF@gl e {ﬁ?ﬁ\fﬂ"é’ﬁ% n aﬁ',gﬁgﬁc?legggpﬁsdna |$llllgor{r}4r§ati on
concer niging gsegoesce alignivaehiirograom. Foeexarmplenes used hehein RBA%nhdnolBgyr ce
Center. [000163] In an enbodinent, the vector typically c ri ses.an origin
of DepiMESH BIF e tRBOSAI L Soayeare Meythoeteh s Ry SACDRp PECEaM

"mar kery ¥ - p cﬁ)ﬁq { can be

i denti f%se\gbglgzﬁésg'ﬁée%t%{ec&da\a\hqﬁ? ?%ﬁ?ﬁs%gﬁgtt a I?é m@gghgg\ég&ﬂied,

sel ect aslqeenae kasgréater than 80%rsanpiebica adenting over 3 length géther givey known i n
the art_and the choice of the proper selectable marker will depend on the

host ceﬁqq.ueﬁﬁ?a'rrpl es of sel ectable marker genes which encode proteins that
confer resistance to antibiotics or other toxins include, but are not

[000124] Optimal alignment of sequences for comparison can be conducted, e.g.,

25 by the local homology algorithm of Smith and Waterman. 1981. Adv. Appl. Math.
2:482, by the homology alignment algorithm of Needleman and Wunsch. 1970. J
Mol. Biol. 48:443, by the search for similarity method of Pearson and Lipman. 1988.
Proc. Natl. Acad. Sci. USA 85:2444, by computerized implementations of these
algorithms (GAP, BESTFIT, FASTA, and TFASTA in the Wisconsin Genetics

30 software Package, Genetics Computer Group, Madison, Wis.), by the BLAST
algorithm, Altschul et al. 1990. J Mol. Biol. 215:403-410, with software that is publicly
available through the National Center for Biotechnology Information website (see
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25limted to anpicillin, nethotrexate, tetracycline, neonycin (Southern et
al. 1982. J Mol Appl Cenet. 1:327-41), nycophenolic acid (Miulligan et al.
1980. Sciwoee11aB3%93422-7), puromycin, zeomnycin, hygronyecmussugdsaret al .
1985. Mol Cell Biol. 5:410-3), dihydrofol ate reductase, glutam ne

synt hetase, and (418. As will be understood by those of skill in the art,
expr esd1IBNIQGOVOy OF by pistal INgPERHANBeeHensTally, MusyPsk et @ pinieat FBh, a

pr onot jj'eur%@ésagﬂ le'dr@&é’rﬁjt ihPeritl® 6&%&%93@9@%@&%&%@;1%{%%@%%@&r?%n is

expressed, as well "as ribosonme bihding st Ice site
pol yadengstatretarablytcondaniddt hathedocathamelbgy aetgaritanaf Sreiffuand &¥ateamnan.

approprjate to the Lng. .seqguence(s) ,hein Xpr. ed.
2011/ 055699 PEY égﬁb%qbsgﬁ%? F’Sﬁo‘i‘%ﬁ] A%ﬁﬁ&ﬁé@ @éﬁwﬂ%huw dt A8P7 Dna
sequences as "reconbi nant” nerely acknow edges the operable |inkage of DNA
seqyenqepoIPsK iTharermi®tidéntiiatedd perert Bantity" inkeg caftexs Bt Blcedr iopgn or found
in nature. Regul atoréﬂ(expresm on and/or control) sequences are operatively
| i nked nusleic AGH @i Rro mée@@@mw,w@u&w Qh@wrgtsﬁ@uwssmeaugm@es
tCO”t ' O'tpﬁﬁ%ﬁ‘tﬁ% %nﬁeeg%ﬁ\tzeeats*g}%gﬁireég?e%ér%bg%f Rflno AgiddBRIoBs o te,

ransl atron of the huclelc acid sequence.”Thus expreéssion and/ or contr ol
sequenaregladtitiesbatale the canies wherecdrapa@idsand akigreey fophaximuer m nators, a

start codon (i.e., ATG 5' to the codi ng‘ﬁs/equence, splicing signals for

i nt r on<COATREPONERNCR ASTECAZWEIOFIHLPNAQE HIB/ PALENGEFON PAIISOPRIQHNBISs ar e
kn t dajq o] rong }.€ ' I E-Yig t he
bi 1 ¢ e Herh 2 e SR Nt i G e, s Fithrt a5
2000. AbhATH, & bywsgisikelsingpectiod- 505) . Reconbi nant Ad vectors can conprise a
packagi ng site enabling the vector to be incorporated into

| i hAR; ti Ad Vi . _the. codi. f
ol ypenBpBRR6E T BfentBote ¥ith 187 hisallrantf, SRAKGETRASFebAte chai ns of an
I MTUNO Y eRRidhtd vafiah3Lv@thies lencadd salf SREcIRARy @egoﬂéégo@pé idedaggessi ng
cl eavage site alone or in conmbination with an additional proteolytic

ol eavagwlyamidesihemselvesiimtdavedi &6 B8089 R0, 814192t 83, 9hc2h, (96 87i 88, i nt o

of 'ohe O gihd el ieab stiBe) 0 droL30g sl i ek B rREE R BRES oot ve
Ad vi _riiderstitglt@&nﬁpfamé ogreférenceseqhenent ARD sreohfisssatarardeindyckt andard
techni ques known in the art using Ad packagi ng cells and packagin

t echnolTERgMEEE AN BoYPeplidashmfersas ey CoRliTUAWSEIratet ObHABFED: dln US
Pat ent | Nost £, &f4t fe%%t .1§%it§°9h<{1‘3a§ﬁ%‘r‘uf{g§rnl ﬁ{géu‘éﬁh@?et&%@orﬂﬂ@’ﬁgtﬂg' des or

proteins of Tnter i'S conhon nse enovirus in el eted E3
regi on descabed &entitysomitiomse .andrfedgmertd aicdeicteic ald sesieacss frat use in

D ePhsepfa Ao spohS EUHETS, SSsl o e lbastas st e
Vi T ONSpdrfidfiaPeMobYPAER] b ieRAS abARIRcHlh Bnfidt ke s;@%gbb i$ bpgs that

conpl ement the functions of El, E2A, E4 and optionall E3 gene regions.
See, e.9.%12Bab8M, M6, 98 398%00F %, D89 QX0 60r 89.033|depgcaltd 806, 127, 175.
[ 000167] As .used herei "adenrgvi o " and "adenovirus particle" refer to

€

Ny
the vi rEePFEVE FPYENGE ASPRSSE EW P eof and cover all serotypes and
subtypes and both naturally WD 2011/ 053699PCT/ US2010/ 054475 occurring and

r eCOﬂbid[OQO’lIZT]ONchI@és eeRts neel i dbasiti8fbdiolsy Wetdstivalyayride2bNe Ttases may
be wild type or nay be nodified in various ways known in the art or as
di 981 oJeteraeenHcles R geavencal thmive Reaurncasrmecificatly bykridige t;ene

"t oot | SNSRI ridiralen RGN 38barey YRt AR el (RIS R0
such aHyleidizationscomlitons are based arf thehaelBhgdemperdtureedan) é2the rtidleior E4
coding arc?ogl)%rc]l?rig ggr%gpelxaorryprggec.@gri g)?arr?&g, "maximum stringency" typically occurs
at about Tm-5° C (5°C below the Tm of the probe); "high stringency" at about 5-10°C
30 below the Tm; "intermediate stringency” at about 10-20°C below the Tm of the probe;
and "low stringency" at about 20-25°C below the Tm. Functionally, maximum

stringency conditions may be used to identify sequences having strict identity or
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producer cells are derived from 293, A549 or HelLa cells. Adenovirus vectors
are purified and fornul ated using standard techni ques known in the art.

[ 000168] woenn/@ms®oci ated virus (AAV) is a hel per-depenaemtushunmsdrs
parvovirus 10which is able to infect cells latently by chronosonal

i ntegration.

_Because of jt bility to integrate chronosonally and its
nonpat Ht?@é‘rﬁtr@trﬁ‘i@rﬂliléW'tMUeE‘%(g”gizéHg'? PEQRAR: VIBledeh siringengy I%?Hﬂ%'oaéﬁéet her apy
vect or. r i LGl ; tapl i I e be
o oduc e e R e A e o PR BRr P MRS ot ana

are compobected such that they include, as operatively |inked 15conponents
in the direction of transcription, control sequences including

transcrd.Rtj initiation and.term nati.qn_sequences, and t codi ng

sequendt) 287 Madeple 2 High Bl PRt LOREERns AR ARG L or s o

t he 5i nghaRirt (sB¥EfrieXBNPATISArABrodkDBEERIDBY, ShhstepsoRINAND, MR iMeistibel,0 be

incorporated into replication-defective AAV virions; the coding sequence

f or tvch-dY'-,l%lab, b%‘?%ﬁd’éb%@f@@'eo@f_fbgfd)ﬁ@m&?n% conditigne inciudesehypri l@é@@yatand

|1ght choy P50k iﬂ%d%%'r'ﬁ?%@f%‘f%?(%@& BRI e t'sas@ﬁﬂb'r?'t?.s%e%%déﬁ%éo

sel f-processing cleavage Site’alone or in conbinatiron WtTh one or nore

addi t i quinl genseedy taciet IDNA dglbvwaad B wabAlvigueot times fro2 X\ 8SC iand0.8% i ci ng

the invention are constructed such that they alsqQ include, as operatively
(o]

| i nked SSRFbRROMIEMPEraiEreipna &vp GRdBoNal imesin B PoR SCeand P’ &hces

i nglyudi r i\ bt A al g, naty : These
congonenr & LS SEp e o i cBle Sl et AT I S R P E G
sequencasivitpgs 'tfieinaturalhabcouiking pRoteeqofenteesst arel mpaidize hiadert hedéreie to
sequencges, function as.intended for the rescye, replication and packagi ng of
The. ARPTgh SlTBRenERBERRYTeREL S fant S aesr S Beavatib e AEPREBE IR e
that theyséntangamy e 30of directing the expression and production of

sel ect ed reconbi nant pol ypeptide or protein products in target cells. Thus,
the reconbi nant vectors conprise at |east all of the sequences of AAV
essent i[A00129] Ascafssuliax thedaaenaraey phins genetis eagsr, @rusmiperyof aggding

i PPonEREES CRRDE RadiP W iccsl Bl e PORBRRI Rttt “fhave

wi | d- t yipeludingl ehi fdessecuen con(ppnents, dslfgrscssdiagicomplnents, e P Hteindum  CGene
Ther. 5:793-801), and may be altered by the insertion, deletion or
subst i t@9HGHPYCOMRANEHLS. 8- SidneheepiidAseTHEaYAGE IRAUBECET R BNEF om any of

sever al t e - ; or derived

From arrARorRFi, PBPExafiBRENT inpleRatietBes Me SR SolMalRE O,

Typi cal Arginira isfd{iéraativady ehoodew by tiplesnucicot@bussquantes GGAr 6AE,CGEel |,

f ol | owe i ntroducti on of .an AAV hel per construct, .where the hel per

Lot T TAGRY and RS- Tnetaiol i E papsHee TialS0en st SIS oh S BToUs { he
roduc F h&G; - ; i kh t he

P ocodeRs in S cddinithe Son TN TARRTAG, RAeREe Refahidtha AR bdeRalby i

expr esgirepentfinvérdionar ge Rep proteins (Rep78 and Rep68), typically by
nmutating the start codon followi ng p5 fromATG to ACG as described in US

"t roc BPARoRH s Bt DER SRS, Mo dsE plBh Dy 5Pk lat "br oducer
cel |, vherigize toltre Perérseguerse andépcordltivrid ONMgh setigeney PTRE wisul@eressory
functions capabl e of supporting efficient rAAV virus groductl on. The

pr @ducrosedile Jorpxamplen Whan thesgarenes yatiart inalpdes ariiderest spdon i eaghr i ed
out usi ; Y/ I | Q0-de i \V, MI rions
encapsuﬁg?étﬁgﬂﬁﬁég}dﬁﬁg%g@ tm@%%@tﬁﬁ}rdé&gp%f ??g%m/sﬁzain el'r\r%/enti on are nade
by st amibmethdlesd)rspgaiisaPpeoaemplatet andagriconspassedAy thaqkagemgneaition. and
packagi ng technol ogy. Exanpl es of these nethods may be found, for exanple,
in USP . 5,436, 146; .5, 753, 500, 6,040,183, .6,093 570 and 6, 548, 286,
 ncor pdPABLa Iy e oRLediL & ReraiSs AS therepeliit MoSeiies Srelirrarh TBUIRERI t | ons
and metiadeod @tion %|tg§nére€<p€ﬁ§ébf chr%ﬁﬁ@&r%lo@l.-m( MHroet&Niral or

Publ i cation 2002/ 0168342), also 1 ncorporated by reference herein 25in its
ent30r etnon-wiral singl¢ edpresisoevactehior quew nagtabiufin (dreotheopraldige poddudiiose of

skill in_t. art . . . . .
facﬁl{%n?es expression and delivery of two or more coding sequences, i.e.,
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[000171] In practicing the invention, host cells for producing rAAV or

ot her vector expression vector virions include manmalian cells, insect
cells, mwoaeorgssivsns and yeast. Host cells can al so berpaaisagionstce! | s in
whi ch the AAV (or other) rep and cap 30 genes are stably nmaintained in the
host cell or producer ceIIs in Mhl% t he AAV vector me i s stably

mai nt ai'AE YHOR Qi eEreiRIN B Mt ﬂt@%@#ﬁ@'%ﬁ@e%ﬁ@g% P”b@ISIrIQ|9are derived

from 293, ARV ted
using sta cﬁs ﬁ %;&hg%@tlbﬁoavm |Sné§ﬁﬂgeg§“ﬁm§d§% ?gﬂgﬁj sw ta[ﬁ){d%o}ﬂt cells
( dependmngrmglommm(eet an antibody)de fEynnestdhekaod be otreranyltip@tipyoteal ors, CHO
di hydr reduct.ase .deficien ri ant.s sych as 1 or D4
cel s (a0 Brofin'Ea7 58 siher dsialed oo Rl Sartresaniiboads suc
77: 42165549880k cHEf GnfoShied 'fﬁlliel@'ﬂﬁ%nﬂboé’ibs of @RBbod) ﬁb@ﬁ%ﬂ@ﬁ twB'cP@in
19: 163-168) "or Sp120 nouse nyel oma cells (Coney et” al 94. Cancer Res.
54: 244aBBIES, R elodin eyfokings, dwe cheodeanokees dmrchalrwmecﬂtmcand e used
for geqz(edel ivery (MIler. 1992. Nature 357: 455-460). Retroviral vectors
and nore particularly lentiviral vectors may be used in 1lO0practicing the
present invention. Accordingly, the term"retrovirus" or "retroviral
vect or "INTEINSsed herein is nmeant to include "lentivirus" and "lentiviral
vectors" respectively. Retroviral vectors have been tested and found to be
cles for, the stable jntroduction of genes of interest

sui t abl ry ve
o b L HEORTAE Eshieed hereiha ah dhsin 1o taamatt WEIINGN SHEessRd BaISr r et rou ol
VeGO S o8l b\SFd i RABHARGS S 1 Dby BGARL LAAIBEEASY ATNOeRBIY o makes

retrovir vectors wel SUIte for rans erring g nto c Further,
retr owarlslismurﬁi&dehomm tthe:@l—ﬂegnbwsmféheupnmmrg eoxpresstqmpnoldabt nadl-eptein.

gl ycop tei ecifi.c cell surface r r.s on . the. hos |
ConsonSAErg SRuTAES Dieifs Fdiatoxeion bEERRNRISS AR kOBl prB R nat i ve
envel On@;aﬂbﬁ%éﬂthe%- aPLasadingy Howale?! Pl tAE Gontl ve tiPeraakAt ekpetsish has a
different cellular specificity 20than the native envel ope protein (e.g.

bi nds trsoduetst herrsimanesaquence &f éhe deiptasithedapiong exain eaninpacisat i ve

i/ ant FEReARE oY e liad bl el o Beo . Okl T e aiies of
encodl g witlerediucet o a mirgekal amouet of Ikpdiondfied ertties sothapie éxtéint ar get

cells is desirable in practice of the present invention. 25[000173] The
pr esentprPFﬂVé?\@F%rr@%ﬁs&ﬂ frrs thepripiary §13n§@é'98rp§0Wﬁtdﬁ0ﬁyﬁﬁqt9@é V‘éthQUt their

retrovigal, [)JI chorr‘ﬁee?ﬁ{%r ich BRI StHaOinRYE gBFtud?P(Sfe[hIa g@i&g esbien - °2 a“d

retroviral agl Nng vectors conprising one or nore errent S.
parti CLpraductt(th'e prrodaeleruynthesmﬁd fonniRNAj ol tpsmyotm’o;qm@ctlcrc&eamge)al vect or s

f al d el f
or e TG SGL 051y B a1 e A VAHE eiah e WS BT INie S oS ER DYk 0PB5ATS
[ 00017‘Hmc',rthﬁmsc% "ge’ﬁ%@f@&ger vad ik nedihs gisovr%ﬁ%rté tY spiftfhPr esent

inventiron may bere ed froma wde variety of retroviruses,
i ncl uditngether(jaixiagpdyeforBatian oﬁaqbeptldgpe)ndéofm Nestsin @ndvibeIC-axtein.

d Vi S d_Edi Col d
Spri ng TP Toimstenr )l ISR S abtea 8 Be g0l BERReRSTB¥Ocu tabl e for

use in 5&@@&@9@5{9@ vs@é@.ﬂ@élq/ és@nlagﬁ@dﬁy then 2§ SRl light CRBINS QT anéntibédely, but

is not limted lentivir her retroviruses suitable for use in the
cori’ré05|m0k9ﬁ§|ea\,riﬂlsrﬂﬂefﬁftﬁﬂ et pretelsy igadinn doesdratiogaun. nthiggen bauachieedtot

)RS o PR AR, e, e e

Ret | cullgeﬂdmal@avutwsmsemetu Vy&ﬂﬂuthgJ@eriBé@lr@\mmedfbwﬁutaE?am td chfa@gFé the
preferred Mirine Leukem a Viruses i nclude 4070A and 1504A (Hart and
Rove. 1760 arid(§) aber naxd:ta e splicesgita ogreyaridigatien ofrbe @gased protelns

See Xu and Perler, 1996, EMBO J. 15:5146-5153. For example, Ser, Thr or Cys

30 normally occurs at the start of the C-extein and can be changed to modify or interrupt
splicing. In a particular intein, the effect on splicing prevents or reduces the ligation
of expressed proteins.
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Friend (ATCC No. VR-245), Gaffi, G oss (ATCC No. VR-590), Kirsteni Harvey

Sarcoma Virus and Rauscher (ATCC No. VR-998), and Ml oney Murine Leukem a

Virus (AMO 2bi0/053699190) . Such retroviruses may be readi pgTaist@oned7s r om

15depositories or collections such as the American Type Culture Collection
ted from known sources commonl y

ATCC, a or i sol n

gva| | adP oﬁéﬂhﬁltﬁkﬁ‘é@reﬂ%ﬁo proteifawhose O e RARR (o' 9nly%tmr1ﬁ5q I n an
nbod b
enbo 'g&‘éﬁegcﬁdtﬁé F BidiRS. Wdﬁéttﬁér\?erred fhentq g ru@érf‘e%%? b&‘é‘%ﬂéuhQ“ can be

derive male tivirus. A pre |sa
i munodsefeirs amtyarmbmedsas 2siggle MyPA laru tranglatesl as ails\ngle polyﬁemlde wher ei n

H V-1 f .l ed | had t d LV-1]1 d
ncau r e ebefigiiafie BTRE Retisiayt elgndh emae Famopliesnchnbe her
virds nghaliReianind Nodt Sotdth Yodmightd wh® rb@uerpowébt.uéIb@ﬂdamsaréﬁet%rarsed

with A'DS or Al DS ke di sease. Oher lentiviruds include, a shee
Vi sna/ mesalyzed salely by thel intein, nequite defotbeeeeliular prowroﬂowyfacmrboor EP

aner o fleiEareioRbiTn 2VRHEREELH FRERGH: okl Rt St v A Bt L By
[ 00017 aY1aSpirteibk &openena aitdnsitlicaks Hophain elvhieti doeeastsFor this mobmg)/m in the
art (see, e.g., Fields Virology, Third Editi on, edited by B. N el ds et

al . 199’6‘th”lllgﬁﬁpﬁt§9§tt Raven Publishers, see e.g., Chapter 58, Retroviridae:
The Viruses and Their 30Replicati on, O assificat i on, pages 1768-1771,

| nglyudiy BGOT@?{ f‘ntéuntrﬂ%%'tébl rdARORS AL G %@eﬁ?fs@fﬂrsm %Y%é&ﬁﬁdl@gﬁ&ﬁ@spe@%ﬁl& Gy ral

packaging s for generating producer ce
2011/ OEBWQPQEWWGULGA as4dr7puridndtipn®dod dor pretein Ichipesonghalctipn cahct &

o R Sl S BT B VSO o
packagi g eMedrPingrodacdd fntd nﬁﬁ%ﬁfﬂélﬂ%d@é‘dt@re é’é&fu‘éﬂcé@rﬂ?’fd §&ﬁe%ffthés%t

nucl eoti de sequence conprising a gag, 5pol, or gag and pol genes; and a
second rpatam&galregrev)@cttedrtoWemltemdmm@ﬁl%s Sécand Peder, et&%deEMB@:énce

¢ elBov (4P AR ) BR e b S choARRn| ke | FAZB IR End FRfiedg.

vect or gHog ahaﬁbr@etsymgtddmﬁ@hsttﬁb deae2 ashhBersiafmeé IHYhteAs aRSDY Y genes
(vif, vpr, vpu, vpx, nef). The systemcan further conprise a third

packagiswperiaatios a'fﬂ)a‘ﬁptkﬁow ouatelyze @@Sts@aﬁh%ﬂ&@&i Sefimracesping theQuglene. The
packagifyg %Iy r%%ﬁﬂﬁéﬁlgﬂ'nsb@ 58\& 4gbdon. Bhgl %ﬁ% ‘;Nzr d@ﬂz 5?5()’?%&%'7& t hat

cont ai ns I'r'st and, opt|on eoti quences.
[ 000178] In enbodinents, there is appli cabl | | ty to a variety of expression
syst enqd000$38kciraeing dccosas w-frAmeuikaentions én spdad:lﬁc hastpratkiastlagesel&| vy

| \Mh 15nat | d bl
oG e BGUBRCHaN dTE S A se e B e o R ES R 1o T Iedbenat T ve- | | ke
9' Y COS Wk eg%rfsh%é?éﬂbﬁﬁs BcHmelisinea to FOGBA %?tt}j;‘élﬁné MhEHSESTHRR! €

several strudct virion proteins’in conmon, 1nc t he envel ope
gl ycopraelemients 8&o (CgptEQr@)anMomNCIegﬁeil)nctM| that a¢®lmm:fmiéhlelbmahﬂéy env gene;

ot B Wi GBS RIS SH 6D ratangd Wi AR abicsaddbafi"e *°

accessahgy ARde BeBANd&tTaiinthé géﬁbrﬁ@é df eubgeteriat eaKargbtasard BRHia@aand
processing virus RNA and other replicative functions. The accessory

pr @bei risxpesimeitis dising mpdehsalicingyiepoitstisygirmsdrayergfovge gt thean be onitted

(0" o A ke BRI ASRRT BRI T B LAROH bhgBe skPlsBBd 6y, oo

gener atarenPégért 1906 AEMBIB UoN 51344 B )i53Y. FW@émpWWScﬂbeG&jmwmes an
intein from Pyrococcus horikoshii Pho Pol |, Saccharomyces cerevisiae VMA, and
Synechocystis spp. to create a fusion protein with sequences from an antibody

30 heavy and light chain. Mutation of the intein designed to delete the intein’s splicing

capability results in a single polypeptide that undergoes a self-cleavage to produce
correctly encoded antibody heavy and light chains. This strategy can be similarly
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packagi ng constructs for gag/pol and env, and typically enploy a

het er ol ogous or functionally nodified envel ope protein for safety reasons.
I n secondwoenermsséson | entiviral vector systens, the accessasgoigesas; Vvif,

vpr, vpu and nef, are deleted or inactivated. Third generation |lentiviral

vector s ste are those fromwhich the tat 30gene has been del eted or

ot her wiTBRIOKGR i1 & BEPTEESIEN Of pfEr RYILETRIA ProieiBo DEINOTs A EHOKNESn NG t he
[ equl AtdANalg be"RRAEd RircPBcA N1 YreRURr BInS&oRAAY! ded by the

use of a strong constitutive pro ter sucﬂﬁas th@ uman cytonegal ovirus
i mredi anetuserbigloglEhpdctie farntsand/dile ;hlne)mae of the(]’h:ewcopcwrbo:ekmhmﬂ‘rmcer s can

be sel d.based. on en onstitutive, pronoter ctiv

opect 1 1y St Grovisip T, SEHes oGRS Sy DUBS T SPSR Y S PRy her
factor Shéréinath?ﬁ int@ifdagidvaftcPRtdreba®BelusBYRh 56 pERNprét8in xpresasst ood i n
the art. For exanple, in some embodinents, it is désirable to enploy an

i nduci blestgrs @mngtreethogsiof ke peasend inventieve control | ed expression. The gene
encodi ng rev can be provided on a separate expression construct, such that

a typi Aot I r \ Ivefour

pl asm ggbolé)%ée] g/laagﬁrlﬁﬁ@ fn?é]né ﬁag'rd\é\% tﬁé pﬁcﬁ(’lo cu&?@)‘/?{)]e transfozap ‘S\C/)ect or.
RegardImews/bet\VMAgener&mmhoqfst/b&pbamtelgsayekaowarwltmect (Sgageand pol can
be pr OVI ded on a Si ng'e construct or on separate constructs

Typ! calTgrer Re aaRadiBnsoy bia bSnvaabhes Tbel- AecE ik RAG RIpEaRe Sndnd ar e
' ”tl'i)OdL{ﬁgqnt'e%BaHb% eed Né@sfrgaé'\gll‘?nﬁ@ \ﬂB’thérl\l%@\?éHgfa'nBrBlwabbWP@nﬁstlt'eon

Met hod trans ectlon ction or infe on are wel own by
t hose dd.gslat http|M’uod>lbm1eardom/mbasef)ounhea1$ haenséen ideatitied iroé witde rangsent

e SRR AL PO PR35 BR B FE" o
packagi Grtif Ghams dvel SRITHRRRIYe ARy RS %I%‘tk@sd@é;ﬁ&ﬁ'ﬂr@ﬁ%télﬂtd&ttﬁwn

cells or cell lines by standard nethods including, e.g., calciumphdsphate
20t r ansArscsplieng aa¢tp/dfasctEmﬂomxclﬁwcao’cwrbmr%m@@ecesaa@dnetmwm@m‘ te t he
packagi n od the.cells ther wth gmnant
Dol i8ct dbPebinion, foiehdoREESSs i asroii e T on QBRISE wbkicRe e fienn ne
synt hetiari®tlefVage betilipeéivtseé@ct i on in the presence of the appropriate
drug and |soI ation of clones. A selectable marker gene can be |inked

physi callé enes encoded by the 25packagi ng vector. [000183] Stable cell
l i nes ?%T]n hﬁ@%@k@ﬁﬁ’éth%ﬂfﬁtelﬁﬁhamg Rf@ﬁ%sgh@%ae@'ésw'%d(m%@@éd by a

5. 656, S4aT KA 854 906, B iR . 251921 68k TP 0 MM 006,

whi ch deBO be 5p5¢4k@c@|1 53), @rld consenvachemirdescids pave eeh femaxibbetrreahtelmi ne
D TS8R, A5 RGO 911 Lmiacbpbstly Cobinbi B> 047

2011/ 032806 d&3¢RbeY %f%‘lﬁ%oh@é?r@%%%te?ﬁ‘%é?é%e%s@bt 93 teNﬁFnus of

Bi ot echnol . 15:871-75, teach a lentiviral packaging p asmd wherein

sequendbe figst czofdlr];g)s;equ&ﬂcedmltg a $ecarid\catirng sed ugrecegfened dr raoe altttbd.C-The

constr ct cont |ns an q rev_sequences and t ced with
;Fh%m ujigbie In

i |
Cors I etmplR e qog«?quseélf&éﬁ@@éoeaf»%e?téﬁﬁm@n&{%@%ot ot

pr oot jrotediis Kndsn €6 oMt rotéini ?@I@meﬁﬁg redaxaphse contaMingaRkBbef Or
derivative thereof can be used. [000I85] The packagi ng vectors may contain

addidt | dRingeampedouns onéediaihvide ek tRerter, FoBehd3dducieheidsiRes. protein
expres o € I uances
pet r ok or S TP IR EeE R by e SIOER, fo e Fshe®, S B
envel ophacefia becarentodidg syquemaForsa@@angmﬂtHne pretisentot @ cemalihforghhele/ect or
t o enhance the _SP| i Ci ndg and translation o RNA.
an appropriate peptide signal can be fused to the coding sequence of the protein.
[000138] After the second extein coding sequence, the intein coding sequence-
30 extein coding sequence can be repeated as often as desired for expression of
multiple proteins in the same cell. For multi-intein containing constructs, it may be

useful to use intein elements from different sources. After the sequence of the last

36



[000186] Optionally, a conditional packaging systemis used, such as that
described by Dull et al. 1998. supra. Also preferred is the use of a

sel f -1 nacwowvatosgeovect or (SIN), which inproves the bi osatetusaib/osdaes vect or
by deletion of the H V-1 Iong termnal 15 repeat (LTR) as described, for
exanpl e, by Zufferegﬂ%(iE 1998. J. Virgl. 72:9873- 9880. Inducibple

vect or IEoReexmye 03 tr@%‘?’i'%@”ﬂﬁ%‘ﬁ%"%S?ﬁ%‘%&?y@l”ﬂrﬁ?"@ﬁ&ﬁ&ﬁ%‘ﬁé’ LTR

Pr onot Fhas t b, n typl cally
i ncl udgﬁﬁg gg‘% %/abé cont ?%@%@&ﬁ@%ﬁwﬁ F%cl u Eﬂ?f gre no

li m tecpalycadeu:tytamntwqueecgraodm mrmlneﬁmrsmmenhe oaytbamahdenstw mGMV)

i di | th t he MOVWL K
Lo BF Bt Do BSEL Aol adenMAtER sdanenta Al Hirssed Semigation s> &

regul atsegqlu@n@é i nduci bl e pronoters, enhancers, etc. [000188] Certain useful
pronoters include the LSP pronoter (II1l et al. 1997. Bl ood 25Coagul .

Fi bri noI sis 8S2:23-30), the EFl-al pha pronoter (Kimet al. 1990. Cene
91(2): 0?@9] Megif@ebinéain gplicing ggits GQM@ begardesygred %Dmai@}mh rusedifieéf er r ed

primt g BFhtest 5 EhANBRRRARG! B Saghliact B Mot BIPEefo

phosphoglycer ate “ki hase- oviT I mre Ch ate early

gene (@d@lyps tgaieT of thBigxeging ($ee/@.g.5 RS Phtent ﬁOQﬁBZ@ead(USSPs}enta
cyt omeazgl ovi rus 30enhancer/chi cken beta-actin pr onot er,

t et r acyyklication 28849144 Q%) oMbtagenes ey the Q'F%[Hﬁ'ﬂ@l‘ﬁ%@'f‘durﬂﬁt&%f‘éhe(TTR) an
i 475 CK6
o ot e B P oo A R e R cont
i nvent itbat indutés cladeage df asteirey and Indeias pub praventy SdrdeveienahghtBimaoiihe 1985.
Nucl . Acid : '841- . t f t I t f
ey art R 0, st 18 BV ol e BBk BRI " °
readi | yeifplah ahngshink P PR [Serdd b ds Sy RREuLES BIBok %Gt gr‘&\/@nt&f?tors for

use in practicing aspects o# the present’ i nventi on. 189] A particularly
pr ef er rligatipn odsech ipasitibe, Beata MeeooSert ke Thr arsealso |Uﬁeérh® iachieive t he

5 it iRt b PoRbRIR s Q2aE e SRS REOk A ARSI T | cacer

sequengsaridppestaeligated . aMutdtiin @MMI@W@@@@@Sﬁ@btfﬂar%t@trﬁsmhcm‘fg umiter est or
protein chain of interest, a sequence encodlng a self processing sequence

or pr otGaAsRSe PERNARY Hatien ehexdeinesegsaema dusdpri e§@lqué¢.@@n$wa@prpoﬁt ein or
prot ei n, GA3INLQd of t’Nee(E ‘?érrm §|”&t8uﬂ iLRORH % ReSHBHE RN oy sel f

processi ng sequence or ease cl eava e sequence, Ogﬁ%ﬁggéggl athird

codi ng meamlenrrmm@logy cfbeemamplqortrmé ﬁlrsm se{r@an agf., bboutfarea%sudeéi: obf these
codi ng segfences are coval ent\:%la{?m ned and in the sanme readi n frame such

tha0 t tBRS-BKIGEhand/ORdie st ReYRrELEPSKUSR §f (PREEE SRsoeR arccuaremr Ealivionce.
DUt NG iRy SHBLRES it 1RE o mg ag%qarﬁabgoa%éc bb ot RS \ﬁ]net he

pol ypepti processi ng or tic essing c
pol ypr axéein segteertt$ian qyapticyar @ttelnmegrmms (dlrmllafssaddnerprmaml as .unberdtbed case of
| mruno% ?r?éjlaiftn ﬁ‘}/e% g?es Il‘ﬁéll‘]SQhat do not contain an endonuclease domain; these
include the Synechocystis spp dnaE intein and the Mycobacterium xenopi GyrA
25  protein (Magnasco et al, Biochemistry, 2004, 43, 10265-10276; Telenti et al. 1997. J.
Bacteriol. 179: 6378-6382). Others have been found in nature or have been created
artificially by removing the endonuclease encoding domains from the sequences
encoding endonuclease-containing inteins (Chong et al. 1997. J. Biol. Chem. 272:
15587-15590). Where desired, the intein is selected originally so that it consists of
30 the minimal number of amino acids needed to perform the splicing function, such as
the intein from the Mycobacterium xenopi GyrA protein (Telenti et al. 1997.supra).
In an alternative embodiment, an intein without endonuclease activity is selected,

such as the intein from the Mycobacterium xenopi GyrA protein or the
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20codi ng sequence for light chain is present twice within the pol yprotein
codi ng sequence. Advant ageously, |eader sequence codi ng regions can be
associ at esdlownilnsséye protein or protein chain sequences; POTASeEIBI0RG7THY

si gnal peptidases can have the added benefit of renoving certain residual
am no acid, residues at the erm.ni_of proteins downstream of processing
sites. THRIBRIAYLY %revmwﬁo&m'nﬁh%a%p%j e r@‘gnaxperemw prot ei n

i 1 atdRRrfiBldak 8o nEHEnGIRALY aL H9bP: sifra).| | Ot chain, SPRC,

sel f-processing or protease cleavage site. pression constructs for

i mrunogl obul i n synthesis can include the follow ng: Met-protease-SPPC- HC
| eader [000140k EuriosPPOdifiCatien déthesivigiespicing-uBRPIaY alldw dlde reastignaate- LC,
Met - pr ot.ease; SPPCLC | eader seguence-|L.C--SPPC- | C | eader, sequence: LC- SPPC- HC
cader Qair Hhaue0s geagiTy R e A Bt calaRe proe AGSESE WX HRRES I bre 1
| eader &@ eaifVikoS gk ke lseadefics sptensiticing urtiiC | eader sequence- HC- SPPC- LC
| eader segmce-%‘?SP%g- LC Igader sequg&n%e- ?C; LC | eader

sequence- LC- SPPC- HC | eader sequence- HC- SPPC- - LC | eader sequence-LC, LC

| eader [981&H &1 aembgdiment tine Hesh oegidue)ghtheoC csumingl exipin isengigaied

Cader - PRogEBE A e B Ao B R o MR P Pl ette s boi s

[ 000190Qigatem kvith thedPwoomerusfspdeespGBsie MNA poymérase (Kar and EPleaer.ebg@tessed

ant i bodi 5(Ci nogl ins). can include, inter _alia, fhase which

o peer IR BT e B3 a6 Phis i asinent isalsiccer demahal S8 MBI IBS pondi ng
t o y@and/ i : - : L ; t

b (D00 AL cREain BURhYoRan diarline L aBGETAIONI] IRIRLEMMTRP RO . boay
deri vednfhenahBTaging acidreeguienoki usion pétig glgeine dr atanine of theeextedndof r om

ABT- 325) ; nbi h i i r 10( i i bod
dor 1 vedhe oD he THEEP B LR Rt B R S0 er  ved f r om
EL246- @apeedditly BEtHRNSLIAIOREAN 2¢h BnsBd eRTRIMENt, 2R SNatiBEQYEHe RP aYAHiRS ei ns

are disclosed herewith or available in the art. Further antibodies which
are suiig gopitioned imthepedeemina axigit eidheribycaltating teeqativeRsenueaeror by

i nfl i x] . Ri . i i : [ ;
avast i a0 ARl En G R ot s S e BB 0 bRt B coreopr o
(abci xilrahis;erfbddioeinothe G4Tide Gmino rritesedUddle ofeine prateindaitlibezaltarbd by
Si mul ect (basilixi mab); M/l otarg (gentuzumab); Canpath (al entuzunab);
Zeval i rPNE dNiNQUABHENET PRYPERteIN TReEsT0gab) fu eMbqdiments  KEMEb) . and
Rapti v kald geBddn | i : ; g@(g%i - is foll oned
by a rgg%@fg |ﬂ\|/e genelrjli 'ﬁhﬁéﬁt‘%éﬁﬁgﬁ{e@ﬁ?ﬁéﬁ%g.@g A d%t@%?géfsgglg?abl e proteins
include, e.g., one or nore of epoetin alfa, epoetin beta, etanercept,
dar bepd6001h42] fraan emlgpdasentnani inteén fseaanordiegdo Suah in bSePéend @, 426,326 b,

interferon alfa-2b, insulin glargin mat ropi n, teriparatide, follitropin
el dbeadictat Bmiodient aRadieth Rine PRk aE s Seecfin G LA,

nesiri tP(ﬂ?m_eF@é@iﬂEélﬁ.t iiAhn @Rsbodm el Irh glaian &f tRCEoermiMR ERigh 88 Ofo aRT €
generic designations may each correspond 25 to one or nore trademark-brand

narmes dilapnedugyineaiems amadied isteinsligngedmentdhat isuiapablesof o t he

AU 8 U A RSSO ol 2

sequencgmbediniand, i int@ihes B Yyepbastesudr xapoph Syna neihinkdl aptedt 6f US of
interest. CGene requlation systens are useful in the nodul ated expression of
a partifaeat7.§eR I an gameadiment, sRietadiee @hLRe ¢ -teppinchexteimtnjerinedgul at i on
system Lch DG I i : T olry! 2 |igand
o) ndi g HAHE O IPEhE I FibdRed b h IRk FeaRnl BE R HaRich

domai n.of The potypedteih betyddes raditligateethef exden units.

[000143] It will be appreciated that for certain inteins as described herein,
embodiments of constructs and methods can generated improved expression of
30 secreted protein product, particularly for multimeric proteins including antibodies.
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virtual ly any source and may be conbined in any of a nunber of ways to
obtain a novel protein. A regul atable gene system al so i ncludes a DNA
response wbenanisssshi ch interacts with the chineric trangcriysteonsfsast or .
This transcription regulatory elenent is |ocated adjacent to the gene to be
regul at ed. 000192] Exenpl ary transcription regulation systens that nmay be
enpl oye%gpﬁ?hPEijﬁﬁiW glﬂ!‘adr':}/@égﬁféqelﬁventi on include, for exanple, the
Drosophi |l a ecdysone system (Yao et al. 1996. Proc. Natl. Acad. Sci.

93: 334g[hoo*i!n41 ﬁiﬁatéyageﬁ%gps_é%@issmb%m(p%ﬁéﬁnseéorﬁ!ain idfOPatibh QfthilNdir  Acad.
Sci. 95:7999), the GeneSwitch (trademark of Valentis, The Wodl ands, TX)
synt hetdrginpranig: seguenrcesrfor pratein tergstiogtothdimgmierapieohss Regsdknawntfoe i nducer
(Csterwalder et,al. 2001, Proc. Natl. Acad. Sci. A 2). 12596- ); the
Tet - and isvinen Y srEe. MrERE ot PheverkEh diseiiensg e i oty ofngr b

t r agensrdih rifelGtAaBicNs GiRNGFRhEdigE RCA higiew MGl buldt RdigHEAdrm Wht @asenpl oy
smal | nol ecul es, such as tetracycline (Tc) or anal ogues, e.g. doxycycline,

t o reguioaverted de ifs oratore M whea eseeplasmin relicutune veaickst (Migtesom al .

(Ari ac, sl WETcaRSitbn SStert Sho Beed A ABgRRRL b7 helFaRIMe Y

bring tingeficremitrosomesrcantdih @ proteaseahat esnveractheqfrewdmisohpiateinifokadot o
either a transcriptional activator or a DNA binding protein. Wen these
conpondhe sNayrefargyRy FRIPOVipg i emineierAingl @iengjenbestidenthe signai s
actjlyvat i : I i J 20syst em
oo (PRUHSIS a3 3bof GBI RS TN B R R Bn R WRG Y S 0.
1032; YwottinsmlocalkoiDio @fermamt intR2118 digmbiad@8193¢h &stirelmitechendria ahe

CeuencsoroREsh TheSaHesiilaslnd Fraymirene pBsRou hPagisted Bibgous

pr ot ei nfe @xpBFEd Pr&efi By spheciti®8ighal pesidasakfsPagesgpgsi ng or 25 _
pr ot ease-cl eaved reconbl nant pol'ypeptides nay be introduced into cells in

vitro, ex vivo_or in vivo for delivery of foreign, therapeutic or
transgdAB814%] dbpresarecatdeastdbrag distineIRasas invelveddn pleavingtsignalof

erRvorgapetdy BRFEHRoRE a0k | S BRoetee o RE o BB w s R BT S nvent i on
may be dxportedusetiei SecY EOuaitiivedy er thel twin iargidinkertearglogationi (Tat)ysitmgagt andar d

met hodol.ogy known in the art. Such techni ques include, e.lg., transfection
usi ng ddPeRORID: R eae experited By Ahe Secaathwey ajgrleaved by SPase Il. SPase

e T e

6: 742- Nbdgcretiopappatinedi at ed gene transfer (Mannino et al. 1988.
Bi oTechnol ogy 6: 682-690), I|ipid-nediated transduction (Feigner et al. 1987.

Pr qc. d. Sci., USA 84:7413- 7417 | ei id deli [

i il 3000146t ¥ anipies; aialend diiar s S8 fo MecedcdiicacBaltinery) ™
[ 00019%hemBFrandlard Me@ié?éd%s‘i’dﬁé‘Pp%é%%tﬂa‘?'ﬂarg@f‘bhecﬁo'teiﬁfeftﬁéﬁi ve to express
a functional protein product may be enpl oyed.” Nunerous exanples of cells

and celdqotrangtasionskiyior pestgranséationedp tetia Sactt raralosatiommaebingry.. Theor

X S FTEAG: G Bl N GO T P M R
30 i s s sl ot s e, st o
pr @Pei udepriysthiesignalinegtidase eompiss @yP&n)s and nethods of the present

i nvention. [000196] Exanples of cells useful for expression further include

el is[ﬁﬁo{f&’t]' frhejsigff’ré? Bepfiadd Ma2BbADrokild & difiélent Idda0BhE Wi {Fen mammal s
such as ovi ne, porcine,
eukaryotic cell have to be distinct because these cells contain many different
membranous and aqueous compartments. Proteins that are targeted to the ER often
contain cleavable signal sequences. Amazingly, many artificial peptides can function
30 as translocation signals. The most important key feature is believed to be

hydrophobicity above a certain threshold. ER signal peptides have a higher content
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murine and bovine cells, insect cells and the |ike. Specific exanples of
mammal i an cells include, without |limtation, COS cells, VERO cells, HelLa
cells, Chwoessa/isaeyster ovary (CHO cells, CHO DX Bll celpcs/useH@ob@st cel | s,
PerC.6 cells, 5p2/0 cells, 293 cells, NSO cells, 3T3 fibroblast cells, W38
cells, BHK ceI l's, HEP&X2 c and 20 MDCK cells 000197] Host cells are
cul t ur &8 1BYFIRR FREIMNES q?FhP??t@H@' %@ﬁ'é)e%‘@a?fWﬁjS'gﬁahrﬁﬁPéB'F'Patp@r%?

i nduci

encodi e THOTES PTG sidtdl bepScebiEhey chedBtior HERbBCIee | .
vari et ySIBIP |$memareddontaafgeilraag the raasnelnaprcﬁemmtheﬁftmembnaam Afted0 (Si gma),

M | Med i RPM 1640 ( Si M
ot i RO e PO B e e Rt e ernbeeed Protbitnatessed & Bevoi um
(DVEM) 4iS0mbineREmidinenl tiXes ok ahlaelsigid (14589 Jepttie spbdissiry gi ven

mediumis generally suppl emented as necessary w th hornones and/or ot her
gr owt h éngytmmsswiishelecasnatusallyi in eukeaysicaellsn, or epi dermal growth factor),
salts (such as sodium chloride, 30calcium magnesium and phosphet e),

DU T 068158, s BERRun RIeLERAI defideiul i PRERASIDS A bl o ne)
anti bi ot cs, ‘trace elenents UCOSe 6r an equi va e energy source.

Any ot hetermahessseavablp Redentlysa rmyntﬁrsﬁ vivel polgprioteids stich apphose fond
concentrations as well known to those skilled 1n the art. The appropriate
cul t ur dNéoRBFPRFHSC S ehgpdRYires flavivieesy rupeha V"@%»c@ﬂda@ﬂ%'ﬁ%%pa\f'werﬁH and

thggl i “fSun&‘E&‘Faﬁt%ﬁ{ i%'tér}ﬁakﬁgﬁﬁ‘@l bé&)tfd'é‘é‘ tﬁéttare%e%l likeHO8 Br%@élléﬁ padi tions
for culture of nunerous ce for exanmple, I'n t e A ogue
(avai | ablesecsiudies anrihermaﬂuraiorséfammypmpwlmahm(ﬂaataﬂsla@sfahldlme eot ordps. cf ni

o, e B FATBT5613] oS4 B ch 0B DT SaPhERRIGY, 1o 1
intr aVGI\VIGf‘é@'eﬁesﬂs'Hf rtl"’?é FF@HN%HBé»lgr!emp@pﬁ@é*sé)ét%éiﬁate RpEaineity él'elrﬁ’ents may

i ntraperitoneally, ranmuscularly, into the bladder etc.), to deliver
nultlpﬂbugbhm$\m@|w@ﬁﬁedyed via a self processing cleavage sequence to
express two or nore proteins or polypeptides in aninmal nodels or human

t ti
or dver H00RF RS THERLe Yt e il Do PRt il SO Bl Rl TS BE T e cat 1
(ot her dieaezssighalabptides Wwitkin ter. trdienemerafe togkst SPPacesdantial forot ers S°
to the open reading franme(s) results in tissue specific expression of the
pr ot ei r@enGFatiashel Wﬁ@@tﬁ%@%ﬂﬁf&&@d"%‘ﬁ BRItRRAS INUNRNS 1 eadi ng frane.

[000199] Various nethods that introduce a reconbinant expression vector

carryi %06136??%3%‘? chg%% K evbelFEﬁ v§n Lnth\é' k. OSeﬁxfo‘aflire;k_Q Ie'Fs‘aé‘tké(Iq\/lhave

been previ ousl are we own in pr esent
i nvent i2002p Cheinulde . di02( hax 4p48; |P(ekoez Kod 998 viarm. hNedl, Aaad. Saan@A t her api es

coding ekttt IsP% Wahlo i ahe Wi o R aphaay: {GkaReP Rofbflel " and”
expres SVlFtﬂ ?@63?0@3@0“%’&’78@1?/1#&@%'@"323)03“ Hum®ari Mo@&ilﬁé# GBhétics 14:000200]
For exang@ in vivo delivery of the reconbi nant vectors of the invention

may be R bEtZ@@ and Xiaw\.e20Q%. JeCpll Sci.ol ad838844i ncl udi ng, but not linited
to brain, 25I|ver bl ood vessels, nuscle, heart, lung and skin. [000201] In

the Caﬁgo(ﬂs q%ir%ﬂa& off tﬁ@%%nt@ﬂﬁul%@ @tfe*rnéﬁedléa%a%'fe s@ﬁrﬁr’gﬁ!ﬁgudes%‘r the

host a genetl Ca ratory usin nt vectors

of the gxpesssidn oha @I@lywptldedh esifgid sranettiptk Thersingle triaesan‘tbed polypeptif¥)202]
The reconbi nant vectors of the invention can be adn ni stered usin

30e8nvdnthesheleaned By HC daavingdndividughrertidasdsangraiety erondivigyal @&pg Ides he

nodes eina
Vart oty 0 G I B b R ULDE 107 s oL 1R Preent I ehiFale APpROEe,
ar e nottoltherekpressimn ofqmmbrmglotbwlmrmeaaﬁyobrmwspedﬂgbhshalmru:acw@ecI es,
| i posones _and i njectahle i nfusi bl e sol ons referred formdepends
upon - HEsGHEe PoRREPIIE . Pllowdh B dedvros: HarpsiarTay 4ipia Batiien
immunoglobulin. This technology is applicable to polypeptide cytokines, growth
30 factors, or a variety of other proteins, for example, IL-12p40 and IL-12p35 in a single
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[ 000203] In enbodi nents, advantages of the expression vector constructs in
5i mmunogl obul in or other biologically active protein production in vivo

i ncl ude awtoi2niigiss@bi on of a single vector for |ong-ter mpamwssusisisned

anti body expression in patients; in vivo expression of an antibody or
fragment thereof (or other bjolo icagw% activeﬁgrotein) havj ng. ful |

bi ol ogi(EISCHRES PR1PERtIde 7dithen Aasernaly Pt ¥ lhtlidonal antolhr 43R Nohs  of
the antdRad¥r<pReabad EybBolIEBAd #ed SssdRbly/iAl IL.od he expressed 10prot el n
is identital to or s clently identical to a naturally occurring protein

so that imunol ogi cal responses are reduced or not triggered where the

expr es40001H92} ¢ha signahgepiillaseaporoanh isibppligdadletocreimmalia exxpsgiosed

conti nual in. ati.ent, in need. of id.protein.  [000204] Enbaodinments of
Che. r ocsaaiieh BN tn SPEERiN o BheeS oBliPodt SrOBRL PetFaRRRd T ur ¢ her
uti lsi t YorbBuétTeorn @ prickliBoR b PBRpremirnf Inrthe @z M tte antibdBditas protlcedher

bi ol ogically active proteins for use in therapy or in research. Methods for
r e_co_rrbifFthth%N@@f@r ﬁS;@rmha@fpfiQiﬂ CQﬂ_éalm\léglbdkhlbﬂ/ﬁVY and H@hb@ha"&%dmﬁh?n be _

Ut |1 286l 00 g BB GRS Alyde SR 10 BRY HBACLERD YRIH%ar el f P ocessing
cl eavage site or ef” protease clFeavage Site-contarni™g vector constructs

descri hgehvabie signalPeitis2 0bhis limtears ckspable siyhal peptieletdanrbgtiewivde dynet hods
for produci n,a, a reconbi nant i mmunogl obulin or fragnent thereof, by
i nt r odeRBSIHINIINpEeasssoMalty signas fentidasege RIaSepdn Aseeeniindka cell to

bt,ai f : [ t i ' ' 3
o oleEBRS oL 1R G ook 5P i SEIRENRS ol 4 ot
i mmunogholeclien ahdaegirably it iaselcreiad. diaddiioarto thexgrienmial tleavalle,signael f

25 I, t h idchajns. It i i.gted that
he. CodRyOBRURAAIFR PoBPIRLE WG PR ABGTD ISR E-RAAEABR I R codi ng
sequenqgsy fighvéd'By HRIHENSIhG Pibldasks 88h behatitstil¥d Bferaof. ( Sinfilarlyf tHeSt)

relative to the Self procéssing sequence In a given vector construct.
[ 00020@]racticenl tbatiodntiontnesd rotdambnited to host callsanmhichugignaheetisi@sence

Fr dgmeriracter Barage i A%E Mt hig es P hiag RatRot RREL B Ger tved 't rom.
an | gG pregdhilin Ghlesétifnike Yo 18838, AaBoPRPoidtbeess i Prddessingpolypeptiderad! y

stated,_the sequence encoding the chain for an antibody or 1 nmunogl obulin
or a frEpsemrotaasesdravelbasn reyiewessinithe ctegiertidesiameng atharagnment t her eof
froman IgG I1gM 1gD IgE or IgA Enbodinents of the invention relate to
genes j ; i ; i - wel | as
Tod 11 JQUOFEECRELARIE AL BrERaR i fEnEA: Rof MiBAd HIPREERI BT ! gen

r ecogniimnaumogidEdin resaviyrarghiigtit chiainse bEaib alsai ingludes lother golydeptiBey amald

F(ahl) 2. The, anti bodi es and f ments, c be ani mal -derived, hyman-nouse
chitior (ROVIGIRIR SEAIESHE &t S0l T BETHRImICLaEE PIIEE 9T Penlds . al ter od
to cha fd 1R r iR & i h i

| gand- B e B rblecsledch G RREDEIR, of Mokdin  TTRRe FYBIRITRL TR 1 ¢ ne

art. | mojrassembiaitogetitatiimtime satuteepraducthody or ot her reconbi nant protein
does not elicit or mninmally provokes an i mune response in a human or

b1 speci PP G Se (i B SEORS B fiE: oieHRT BiepldIF R biatBSHBR SRR s i

quadr onghickitie iriid sl PodioepbieBs and biduhit @5 alterdl atenotiers, Nle; ‘Felptige 1-

15a2r51t | bir?tdelrr?asl'cleavable signal peptide- peptide 2” or “Peptide 2-internal cleavable signal
peptide- peptide 1”. This invention further includes expression of more than two
peptides linked by internal cleavable signal peptides, such as “Peptide 1-internal
cleavable signal peptide- peptide 2- internal cleavable signal peptide- peptide 3”, and

SO on.
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[ 000208] The production and recovery of the antibodi es thensel ves can be
achieved in various ways well known in the art (Harlow et al. 1988.

Ant i bodi ewp 2l 1ksb@pat ory Manual , Col d Spring Harbor Labecatuseyioofisher
proteins of interest are collected and/or purified and/or used according to

met hods known to the art 000209] In practicin odi nents of the
i nvent i[9m81 *3k Ipadditien Bis '8’{’%@9%%@@'1?@&9 edﬁpr@/%ﬂ?rhﬁf b‘?@%&P‘%@BS‘ tyRieH eof

usi ng re&%rﬁtp% I dified

r ecombi nant o?%ng%t%ﬁﬁgﬁeéﬁlg%uﬁyggﬁ ?ﬁ%oaﬁ)éﬁgpégﬁggwcgﬁ@éﬁor the grow h
of the dxpsessiah comstdudthe expressi on of the codi ng sequences. In order to
noni tor the success of expression, the antibody |levels with respect to the

ti t d d tech ELI] SA, RIA and
the PrikaB0FRY ThiTBlen B Gt MR SLAGE IS ohf ravAF R DeRlosRiclht Going.
st ardarfafuestivt a6 sNARe palytp@gn@éé w.tﬁwa bb%rét@rﬂ@wc@deﬁh@mﬂn adihgedi es
can, of course, be readily prepared gdstan ard purification technrques

i ncl uditrapsstipt. Tée singlptteanscabedpplypepyde i beatcen\ashyy SPL. feaxing n A

P10t o N GivBlePHAMIAL Se bbb RaBEBbirb L AROPRS bR

antigen, or ev respe I'cu e ‘an

whi ch sfraboflinwarity of Ehlsl&ﬁﬁehedn mmndé)odmeesmansahacm@thoasm‘exp@ses under st ood
in the art with conventional chronatography, such as an ion exchange

hydr opHEBMENogIeRWEINeayrEhad Anglight Cr@ﬁ'néri' Qé“’@l@ (r@eseiPebPAREPlEW, ghso us
5,641 Q]%H‘@o hobi
i n'?{ebr a@ﬁgﬁkc% onmat ggraﬁ}ma orreargmlf dy pur| b%g@%/?@ﬁﬁn ISI@%@%@Z@%?ESS Ib§

Shukl a,expresd polySepicatdokiads, goosn fantor’sPooee/saslet)oof gher plgdteigsrﬁorot eins in a
pur 1 GREGRI e GRS s: 1 2R Ut | A BiP EBgle RS Oe PRI ed
vari OUSchéﬁ%%b@r%bl)PiH&) A2 rerQ“lZ;!ﬂ@térWIL\l‘Qﬁéﬂ @h@élﬂ%&cﬂgﬁéc‘?%eﬁs such as

ammoni a sulfate precipitation and size-limted rane filtration. Were
expr esiaypapjisieeans thes asssmiphette 8--28cl ude si gnal peptides, the resulting
antibodies are secreted into the culture mediumor 10supernatant; however,
|ntrac | so possible. Intracellular contents can be
rec EM H'Iﬂ fidl] b ﬁe fication. [000210] Cell culture conditions can
be seI ected that pronote a desired | evel of processing of the polyprotein,

e.g., t[0e01dE} Ircenmbbdtmemtsmﬁe@ﬂmgonﬁumns pnodleedisng;natpebnldésatke pl ace
intracellularly, but could al so take fp ace extracel lularly, during or

15post mployegi F6F 8xample 43 a qopstiNel9T Herv st LightGhRains feertiRadyof

t d
ot b O et lofel et InerddEENa BT BREWNEAh AJuRPHDBRITY Br i gt nee) o0
Adv anc ezhalir agn@epemtdws@menew&lre@t&c&d thidegt esiteadirestited drRdFgendsisir e
Genet i 15: 146- 156: ,Jakob t 9 hnol
20981 Ssaaachiesta o€ SRy eftatnesteran s bR ZBSEERBR A 1 gn

| evel avyar@s® onoegf therapeutic nonoclonal antibodies has been achi eved in
the nmilk of transgenic goats, and it has been shown that antigen binding

| evel s are equivalent to that of nonocl onal antibodi es produced using
conventiAB8 cell culture technology. This nmethod is based on devel opnent
of human therapeutic 25proteins in the mlk of transgenic animals, V\:hi ch

carry ﬁgﬁ&ﬁ5§]hEmﬁHdeh%&fg§edltﬁﬁ‘cBﬂsfrU&rﬁés‘? r%‘&ﬁtﬂ?ﬁ»r@é’éﬁﬂn& foﬁﬂﬁ

pr ot ei In thelr ey are Hliced ese reco |nan prote|ns
can be fef ofanedifieg wptemsfthaticdirrtarrm artdd pnsferajolgaeandmrmblttaghm\lrav@\jzy oSegse. g. ,
Pol) OCkargtknglwn |%9d?g art. Taggmr‘lrhe presekplnvégtjfor%%i:l k e7bl?tnéjre not |I%Ited to
fluorescent tags and chemiluminescent tags. Using such constructs, the amount of
polyprotein expressed can be monitored using fluorescent detection in individual
cells. In addition, these cells can be sorted according to the level of protein
expression using fluorescence activated cell sorting (FACS). The use of such tags
30 are particularly useful in stable cell line generations as this allows the selection of

high producing cells or cell lines through FACS analysis. As taught in the present
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et al. 1998. Res Imunol. 149(6): 609-610. Animal mlk, egg white, bl ood,
urine, 30 sem nal plasma and sil k worm cocoons fromtransgeni c ani mal s have
denonst r avedopatsesybi al as sources for production of recegiriusanb/opsos ei ns at
an industrial scal e (Houdebi ne L M 2002. Curr Opin Biotechnol 13:625-629;
Little et al mrunol WD 2011/ 053699PCT/ USZOlO/ 0544 a

21(8) ; BYRNEEN, ﬁHHe@M”ﬁe'”szb@‘ée brah gpeerved7n diaa celaGateraiter tﬁw‘?@?ﬁ%'@

conte e on of
oo AR B g BT o P RS BT i OVEEB B

i nt er edor tHeedeieCtmrm ofg‘ludnescmitﬂawweﬁelna@rwl thavage isistablecebdneg and/ or
pr ot ease reco |on Sit %ﬁectors of thﬁ ention. [000213] Production of
r ecombi 454K @ t ?Q&C??\GEP used, I pyrifica 881‘? SIREESsf ul |y denonstrat ed

i ncluding, but not limted to, potatoes, tomatoes, tobacco, rice, and other
pl ant s MirAlafeahged by Agrobacterium i nf ecti on, bi oI istic transformation,

pr ot opl ast transf or mation, and the |ike. Reconbi nant hunan GW CSF

expre55|on in he seeds of transgeni c tobacco Flants and expre55|on of
ant i bod0@Q1 5%5@8?%@9 endRMuLCiedna eaints thatirespiasepl Bnanniyeinselncluding

denonst,f.at , e r n . Parasitol.
33: 479 tég P %’Oﬁ’ﬁﬁgﬁt’)’é?ogi '”tgf’{g@)% é%e '?ﬁ&@ greé S’a'glc") '§§§A5 Pogue et
al . 20QivaAtayeouBsyr ahwmm%b@h syéﬂarﬁ§ thé .enaodlubleges domiaiticaal . 2003. J
| munol O%I cal Met hods 278:95-104. The invention contenpl ates use of

transgem @n@%xpbaﬂeleé%ra@%’em@cgwtmwm%lrlIr@ﬁbk%grﬁa&] BNNteESONNasENt
' mT‘é”OQ%ng}?ﬁ’éérB Hinl-IBSAE Are ‘éal%%rﬁé?ul% td B@écrﬁ’dé?# Erikikt 8é§ gﬂé eér?osfhegs' ng
(0] ase

t he pr eava e site or rocessi ng cl eavage Si encodi n
vect or sprea‘;erhthbelarcdwantagertha[ theaatd) cﬁamglreglonus sxgmﬂcxalntlysmalemtbus syst ens in

conj uncti on th insect cells are al so n|n nd as a able platform
Cor B BBiE SecBBhe SOPaNT e Rabmendiet ol Piute: Sudbr ouiSh

syst e”Beef},%cﬁ%ﬁﬂn%%Féc%‘#n&ﬁaM@Mh%o%\ﬁ@%t ages reI ative to manmal i an cell
culture such as ea culture and hi gher expression |levels. See, e.g.,

Ghosh et al. 2002. Mol Ther. 6:5-11, and | kononou et al. 2003. Appl
M cr obi[000 B}k btﬁm@pdm@ntwtze advastageosato empley ahidodienorapalagees use of

25 o DGreR Bl PR P RUPAET Toesh Sada 3B, P DeleB G B,

site- eBspohdt® MaGESd By @htibbgiek by @hhiogues BrigiHaevmgritsim reptifiriafdesisst abl e
host cells are well known to the art and comrercially avail able. [000215]

Yeast - b&é@dwgﬂo@sﬁlbﬁpoﬁu%nw easponsesta @W'@(9@'@§§$'§He§\de§V$‘é8@ﬁ%l nant
OB Bedg HeBAIEY L BBHAR! sl el TSy 2EAELRELDlabORE Sy be

30i ncl udi BeEs L Tt
cl eavagas@téw(usmg:swndlrd/mmml@gy kdimNm lrvm‘etam)rbetﬁeen the godlngs Pat ent No.

5,643, 745, |nc?@pat§ gt ed b rence herein. ‘E% 02%6] kt i s understood that
t heOex iESLENER 8dirgidyolg aO P CRIIRAPEIEDRBTATARE SFHROERIIRT of t he
present g?kﬂ@@d é’é‘td"f‘?én%béﬁh@pe{élﬁﬁrokeﬁsuﬁgglepﬂdé%@HG&?@@fr&Wthéeé@‘réss%ocess' ng

pepti d | one or 1 n conblnation Wt I onal "codi ng sequ for a
pr ot eolpalypeptideavagbesintivotly nthiafinds ppartiqularhdiliekiprtessapeutiofor Siagrashic nant

i mmno%alﬁgul i nsf or fragmsnt s thereof, proproteins, biologically active
pr ot ei Ry 5r'8t BP9 t¥MBonent s of two- and three-hybrid systems, in any

protein expression system a nunber of which are known in the art and

exanpl egené Diliveby andl ssters ieslubitigviral Veetdr’s skill in the art nmay easily
adapt enbodi nents of the vectors, host cells, and nethods of the invention

for use in a Rr otei n expression 10system
25 000161IVT e present invention contemplates the use of any of a variety of vectors

for introduction of constructs comprising the coding sequence for two or more
polypeptides or proteins and a self processing cleavage sequence into cells.
Numerous examples of gene expression vectors are known in the art and may be of
viral or non-viral origin. Non-viral gene delivery methods which may be employed in

30 the practice of the invention include but are not limited to plasmids, liposomes,
nucleic acid/liposome complexes, cationic lipids and the like.
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EXAMPLE 1. Lon Protease Inteins and Expression Constructs [000217] Three
ATP- dependent Lon protease inteins are reported in the New Engl and Bi ol abs
(NEB, | pswochi/dsb@sachusetts, USA) intein database (| nBase/ustie/ossarei n

Dat abase and Registry; at http://ww. neb.conm neb/inteins.htnl). See Perler,
15F. B._ (2002). InBase, the Intein Database. Nucleic Acids Res. 30,

383- 384086}%&]@;@{ @?i@fhﬁér\@cﬁo&ﬁ%ﬁﬁ%ﬁﬁ@ tr@%ﬁ%@é@&ﬁ aagy@,@?gle%%eﬂon

i nt ei Mo PPN RS Uhdt ChPSHYrRF e coRftihaht virdN do R4 FLO RRCEES ARSI koshi |
0T3 (PhoaNLon int(g:én)ééﬁf‘ﬁeseﬁon ?{H{tggfér?? tgri\/ééﬁ B/rlr%pg%égg S'(e?ngofléu%eeaée domai ns,
| ysi negeanestaradeplacad stiindéxpressiblet degupanes enoading pestiethseorgiolypeptidesedfn, and

di ff | hs (333, 401 474 ani nq _20aGi d ively). In th
NEB qaiBibaet BRETptEaerions e QUtad ol Ariedie Ve pRABREMREE Rt s,
whi gh ageArdidiviral YéRodah@baing IbmslieRtestord)ahdémsiral §Aéj)f\gac%’r%tiﬁélgé!ﬁ1?r di d

not indicate that the {)r esence of spliced product had been denonstrafted for
a gi verfephgasion eampstent, replication sigficieat and guéaspfaioisdhseeaioadeno-of t he Pab

sonor | GESReRRg BT AR Vegiire Bim R0 SV HRELETO B Reed BIF oG ¢ he
endonucjegtsts, Bpstei-Byrrafectdrs! hépeaceests, wlntitia vedioss, 'MoloNggInfirneAci ds Res.

2002 Cct 1;30(19):4158-65). [000218] W have discovered that inteins that
are corleakeBi@ yartense HATYRYIBPERG SATCOMD IV ERS ¥EFOFS, frAWIING MAMGanekimere very

ef fioCl SRS Rl %bé‘%a&!o?@é( 99§§vé’éto?sf‘éh&’ﬁngifﬁgﬁé’%id%T‘Bg&‘mé{)ﬁ’ué I ght chains
in various single open reading franme construc esl gns. Sequence

i nf or matectorsiane atinemwroanavat distitedde formdgressiors irpineecteashArgethbha of.on

i ntein Sequences, and Vect or, Caonstruct Designs IjO 0219! Tgbl e 1%ovi des

pr ot ei ESEYE SHERPIEIPHENRIESSIRNBMIAIAEER o rRUiaRyot SABNNo.

CABS04860lyr 1 tHEBI %rnlﬂ})rﬁkll?}/ ?Eeb@%r%g%ra%hy LORiddE € CdmmBRiMddigcest and +1

extein residues (SE e 1. Pab Lon intein, amno acid
s equendecl(SEQvitBwdmMijatiQeFSEaEDEvicRERCBIEME R KDitkdgen, EKPSCGEE CA,

HDFRNENVEVL TK TKLLYA NK RI. RRVV] KDYWFAL TPDHKVYTTDGLKEACGE |
e Frogies, RO TR R s T MM S
DEGL OVLeFb S EREYb KO TS A AR RN ol bGFREh Rrming vectors is
| KFLVGLGAPI EGKDLKMP KLKPSLFLAFLEGFRAHI VEQLVDDPNKNLPFFQELSWYLGLFG K AD

| KVEEVEMRHED e orFhaGRIEDVEIKAR e Rikan BigSeonvee CERIGBNLLANGL FVKNS 15 [ 000220]
Tabl e 2 describes a nucl eoti de sequence for the Pab Lon intein which has

been Oggbﬂégdlr{ﬁ%ﬁ%%%%ﬁ@%e véaB &/ feal YRR s UPbAgin i e fRk ER

sequen
t gct t cagnphegapyIanay oF guiygadtds @ddiipascuygorisEog tgasagt octgtedsable20

2000 BREE ALALRY oY JGHAT DRI SUnB0IGRT B0 calpeg 0. BNy
aa0Ct QL ASAETAANRIS AR (AL AT RIS AL HEAIBI0NE F0IARAATH 89 ectors

aaaggact act ggtt cgccct gacccccgaccacaaggt gt acaccaccgacggcct gaaag
aggccg@rgapaecalydgayaagdghegapand die auyuige ¢t teapropec gelgctabda otagker will
depend on the host cell. Examples of selectable marker genes which encode
proteins that confer resistance to antibiotics or other toxins include, but are not
25 limited to ampicillin, methotrexate, tetracycline, neomycin (Southern et al. 1982. J
Mol Appl Genet. 1:327-41), mycophenolic acid (Mulligan et al. 1980. Science
209:1422-7), puromycin, zeomycin, hygromycin (Sugden et al. 1985. Mol Cell Biol.
5:410-3), dihydrofolate reductase, glutamine synthetase, and G418. As will be
understood by those of skill in the art, expression vectors typically include an origin
30 of replication, a promoter operably linked to the coding sequence or sequences to be
expressed, as well as ribosome binding sites, RNA splice sites, a polyadenylation
site, and transcriptional terminator sequences, as appropriate to the coding

sequence(s) being expressed.
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25 gaggacgaggacct gaagaagat cggcct gct gcccct gaccagcgacgacgageggcet geg
gaagat cgccaccct gat gggcat cct gt t caacggcggcagcat cgat gagggcct gggcg

t gct gaccowogaapags@agcggagcegt gat cgagaagt t cgt gat caccct gaaRgagrsk@0/054475
tt cggcaagt t cgagt acgagat cat caaagaggaaaacaccat cct gaaaacccgggaccc

P b Tad Rernied 5 et ety Oh B B ae i dnens, merely

at cgt 9GRBARRSTHB TPRFATE RAR 6@5%@§@%§é&%%tm&9%?§ﬁaﬂggkﬁlly

gt at ct gggcct gt tcggeat aggccga t caaggt ggaggaagt gggcgacaa

agat catareraiadigked gsaspletegigeary tog Jawrd grrgfute Remaatacy (g@oesmien and/or
P00055 HOTHaD) S oM eEeE P BRS A TORER 0 SeAAIE G0 ey SRRy EouiRelod by
SEQs! Dth@e&Pre-B%hirﬁa@d/oPé@nt#&%é QUERESs r Ié‘t@ tAE it&NSEfi &lﬂﬂﬁ@n& SR I D NO 3).
CFS GEE TWwI RENGEVKVLRLKDFVEKALEKP S DGEDVKVWYH ENVEVL TKDGFT

KL LYANIGHNM@@IRWME‘@YW:W_GI“UWKWUTMU@Q@ETWS'EKDJ@SDW/DF QoA

F RV SOOFREER R TSP R Ve AP BB KT RIRERPLPE AR PR

| VEQL VLKL EF QS )G Ehd-CoHAGISEYRENESISHtinG drfsiREMPitEHs bRd B
VEVTYNLTTEKGNLLANGLFVKN [ 000222] Tabl e 4 provides protein sequence

i nf or me#A99ASf or the Pfu Lon intein, 10Accession No. AAL80591.1 in

NCBI /protein, PFO467, including -1 and -F1 extein residues (SEQ ID NG 4).

e oo AR B SRR R Ol P -

NRREG(MDRK‘&QMLB@WHTQEHW@ &Gl i§ERCEEa hsdkiBRviding &viPhdndiidiGE ReAEKS

| EQPVikAR SRR VR] ZORERG 1 1 HRCRGSOReH 4 BT FERPIRRTIVIL IS AR kP 5L

FLAFMDG, \ﬁ; éét%shé_ cRaby EEVdeior oD IneofidphiERAfr dPHBEIMRARLT LS
SS | DNMLNFI EF [Pl PAKREKFF KE | EKYLEYS | PEKTE DLKKRVKRVKKGERRNFLE

SVEEVEIRTeRVEE @ronsNGie mﬂmsew@ﬁ@zm}wcr@b orsg qmlmﬂp(ﬂldes m@r@etnsﬁ

sequence, i nf.ormat,i on for,t Pf.u Lon_i Tabl e 5.
oy 13t ofterdt R eyt i BBl Ao qBb@iof inferedaher s

tgtttt a@@@@h@@@@@@@hga §dlf- gﬁd&aﬂgmﬁmﬁw@ﬁ@@m ebi®ARABH with an

t agggagttcg gtctccttaagga gcqgt ct ggagaagggat ggacggaagt atta 25
gagt agtactdaca@g Eteolyte slpgyaaasie 8 @@@ﬂga@%ﬁ?éég%@r pluyfor

A PP RO ST AN e

aaaggattattggcttgcatt aacacct gaacat aaagt gtac ggcect

aagct ggagtgas ebitledadhigahganhdagiioaalyathgalgB geakct cacaat t ct t gacggce
t t t gacgt agccgagaagagt at aagagaggaact t gaaaggct t agcct acttccactaaa 30

I AR EReE Beplicaar cadpxhv Aldiias efensgpadns %%%rﬁéiia%@ﬁéd vectors

tttgttaae;,@gﬁggég SEHREFY 'féérﬁde&rgﬁ%%teﬁﬁa%ig 8&lfs and
cagcattattttcag acat gt gat aaaagaat agt gaccttctttg tacactt gtgcac

cagt t ggzarkegingdgchreiogy. @mplaagxftmeammgmcg@gnaa@gdoua@,g‘oc gkampis in
cttttc t aca caat a acaaa aaatcctc

cat anctis Fatenifo 8 29 Bbb, The Col B tatienga 36 A AR Peb pafies or
tcttt 9Qﬂéﬁér@@@ﬂﬁ@&é@@@t@m@@?aﬁ%@ﬁﬂ@é@éﬁm@sﬂﬁQﬂéﬁéte@éﬁiEBtreglon of
aC ctatcctcat caat agacaacat gCt aatttcatt gagt tcattccaat aagCt tttc

gcdhayhyageaame: Péeier@gg@iﬂmwrgb%@fa@rtsa‘péuggaape&cﬁgmtth@(tr@@nmn do
R
tgct aadﬂgtl%r“eﬁrtécgémgma@nts are virions that are typically used together W|th
packaging cell lines that complement the functions of E1, E2A, E4 and optionally the
E3 gene regions. See, e.g. US Patent Nos. 5,872,005, 5,994,106, 6,133,028 and
30 6,127,175.

[000167] As used herein, "adenovirus" and "adenovirus particle" refer to the virus
itself or derivatives thereof and cover all serotypes and subtypes and both naturally
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WO 2011/ 053699PCT/ US2010/ 054475 [ 000224] Table 6 describes the protein
sequence, SEQ ID NO 6, encoded by SEQ ID NO 5. Table 6. Pfu Lon intein,
am no aciwoenuss®e 5 CFSGEEVI L | EKDGEKKVFKLREFVDG. LKEABGE®SDNIS 054475

| RYWWYKDLQGENI KI LTKDALV KLLYVNRREGKQKLRKI VNLEKDYW.ALTPEHKVYT | KGLKEACGE |

TKDDE | | RVPLT | LDG FDVAEKS
| REEL EFRCSHITFINSRDEFEOBRY AR WA B BXSEPHIMQEKE INSSAIC S OEr Wign Such

LFLARNBS T SERDRET e DTN o e oy ee SRR ISR 10 0

SSS | [MMsNiHs¢lesed he$|F$MKREdﬁmEOMEMMdeEHﬁmWMRRNF LE
SVEEVEVTYNVT }EtTGNL ANGLFV N L) IQt he, Pfu, Lon j? ?I n_was c% ed using
PCR t edffoiRlat§,0a¢kagedJH thepa %b ‘P@S{ I RAKE AT RIRCIQHS VIt \é 1zed by a

desisgn rﬁé&l‘ﬂ&éiﬂldi% |h€IuBI§r6€1’étio'1*& I RAMNIN1RE TR Buch 38 d &R TRRUSHIRBrebf t he
Pyrococcus abysii lon protease intein was obtained fromlnbase, a publicly

cur at edhe & 1@ &Ib, &Rai FRbi k3, epbhsoding negianswERagIRaTY PBICKRAING aﬂdpsvm ch,

Vs acB8Lbs U e el el S5 AERA L) B3l hdend i Rgig s eauonce
the prgiwifiedseieraaladsd Lsipgetamtaruhechigued keowasn teeght. The 20Pab- 1 on
intein protein sequence is indicated in Table 7. Table 7. Pab-lon intein

am no aci d sequence, (SEQ | D NO A{ CFSGEE TWI RENGEVKVL RLKDFVEKAL EKP
SGEGL HABERREBVES BRCAE RERARNL EPVANRE YOI/ Y TT

o at ksde e ik © éﬂf&éﬁ?@%@@?@%“ﬁ%%&#%@%&% S BRiidy PSS

| KFLVGIWEEG(@MWWMKBSBWAE[{E@EW BQLNDDRAKM \PREQEIGRWNItEL FG KAD |
KVEEVGDKHK GRLDVDK% | ETVE DVEVIYNLTTEKGNL AN FVKN 00226] This
Pab- | orPoé?%tﬂaéuaﬁ S RYNEA A \WaS SRR T An SPAHER T BrAFUENA E@@J% BERBN i zed

for mamml aRoRS RIAPSS BrodiccBanady étah@grtﬁme&ho%}%lo@e%em%%o@6fr§m) usi ng

a proprietary nethod he resulting Pab-1on intei'n DNA sequence is
i ndi catiedhe artrasl aregonstruaisd stdbethapifreydneltde, ahapemiitelydinseduct s may

optlonall rovide,addi ti.onal nki.n s dependi ng..on the sel ection
oF 15or rotrdentt Bt BR s e, 2BPe e ST B g "mor e ar
bi ol 0Q\tratiRFipaEHE InitiSlidi0and® terdnlvgidr ericeshahd tescoding sBhkeses(gppre was
syntheS|zed (CGeneArt Synthesis Nunber 6114672 as a 999bp fragnment and

del i verigigrest. Mose epaeifically, dra mcopisantd\AY @aglorset thenigskasgirmenyion

Bi ol ogi

Part : Bg@fﬁq%gggg[?ﬂaﬁ %ﬁen%bgrgl 'ﬁtdée\géé({té@@e[\?\%a?tcrbeo eq%ednlcr:]l[ed(;%fﬁgb% er m ned

t o cor rasfpctive AAVirorie theoeding sggeasaee foFltive diorepaypedtidessoryseting rect |y
as a source/te | ate for sumguent Pab-1on intein containing plasmd

cortdt r (iR erqsﬁe ShEaVY ang haiesil FAgE BeNOBaRIINOgniepas). P SFAURRES n

recrroRERGE IR RN o s RRRR A e more

AAGTGGTGTA CTT GAACGT GLAGGT GCTGA CTTCACC
Mw@w%%%ﬁmmaﬁéﬁ%%ww the
AAAGGA GGRSGT

AGGCCG%%%A%CCGAGA@GGACGAGCT ' @ GCCCA§c:AéFﬁGTTCGACTGCn and

i
TTCCCCARETT %@é@@ﬁ%@%@%&%ﬁ@%ﬁﬁ% Fopiation@Ads&dkaging of
CCGGATCATCAA TCTGGT GGGECCT GGGAGCCCCCAT CGAGGGCAAGGAT CTGAAGATGC
CTTGGTSTEMBOPEAAGCCCAGCCT GT TCCTGGECCT TCCT GGAAGGCT TCCGGECCCAC
ATCGT GGAGCAGCT GGT CGACGACCCCAACAAGAATCTGCCCT TCT TTCAGGAACTGAGCTG

O A R AR B NG e

GT GEAGCET GhECTAGT ARCEN RS SIA0ABAGHAGEANNI TIEIETETCEAAOBIEAGT Go/PEDtiIRNAGCAAC
protein products in target cells. Thus, the recombinant vectors comprise at least all of

the sequences of AAV essential for encapsidation and the physical structures for
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25[ 000227] The foll owi ng mammal i an expression vectors were constructed:
pTT3-pfu lon HL(+), pTT3-pfu lon HL(-), pTT3-pfu lon LH(+), pTT3-pfu lon
LH(-), p™oe-2pfwwsbedn LKH(+), pTT3-pfu lon LKH(-), pTT3-paoTiuspolblofssys pTT3
pab lon HL (-), pTT3- pab lon LH (+), pTT3- pab lon LH(-), pTT3- pab lon
LKH(+), pTI3- pab lon LKH(-). Here, the Hand L co nents represent the
unognBstpn o Re-APoRTR ATt gAY GHs Wi viFeRS J0dfe AL | HeR(P diSel Brat ed D2E7.
For a y i e - 5 onstruct, see
i gur e ST Eol «EGBITER) Abl B viibyBE FeicRL Raalente le 8228 s ore
conponeateseribéd irhKetnt r884i Hom. &gree EséroB: A83:801 ) ahtamaybe attapabby thof

expressing,.the D2E7 antib . [000228].. Al th TT3 vector. represents
= bar ¢ RPN cHEE i ER ORI IHS! edrstrerrhe R THE MaiSe et

per tai Frdie anQ FRelER) Al RisC GiHefalf) GRTAAY VRBRr @an/BY gnPU&dtsH NS

di scl osed herein. A further enbodi nent provides a vector conprising an

i sol at eterivedifine aacdenoeepsncnRicdNvesaraiypel kvewn ¢ theadel ected fromt he
group consisting of pcDNA;, pTT (Durocher et al., Nucleic Acids Research

2002, ' .2t ARV - ushi , S., 1990,
el e JORQIERY ROBAI N ARV oot Vel B oMo Cin A A el 1 o1 e
above, fghowed by tansdudtionof werRAvaEdpertonseup] Wheve ttiohelpac kbosteuct Thi s
vector has EBV origin of replication, which allows for its episomal

anpl i fiiReHABHAAY £03iRg éegiens sapabledlbeing\pxRIgSseS i BePreguedti ¢RI virus
nugl,ear [ j YShEHs - Qg I scri bi ng
t hgllovecvg@?ﬁ 8%@'%@?2?@& toﬁ%lﬁﬁcg#%gta%sntﬁ%%?\ti ona?@tm?tqeplﬁ é;recl oni ng
si t e asansttucmeyg bendéd®)yriked Endovip péguate thie épbéssiat obine28QfEOR4F610 by

Gh , Tari t i | .. 2005. [000229], Each pTT3- d t had
GRE wni R TIBS (el ane aRpel R o p UG (e SIoprRSBRAOTO ST B~
Sequencerwas ACSLas B8sébdd TS IkuRato L1648pBEDRKrRARIY BKbrbicalb chai ns

(HC and LC, or sinply Hand L, respectively), either in the order of
HC- i nt diefelnCTois iBdpliawed by Htrodnigior o belpet visusvand/or ladditipeei yeetorointthave t he

ant.i_bo H odi ng,sequence followed by intein.and then by LC codin

2 adiondbe oot SRR fd felpBLTH S ¥nd R BLDRRAL Pk e s o quonce

f ol | owestcbBEyryi fohetichsadibablesf Suybpdrtin eifittbri eANTNGRIs (POEHAH Thewi t h " LKH'
desi gnati on have a |ysine g?gﬂl nserted between the LC and intein. The

const r RFPYueRnaells e then culgssd da arodicenAVe/ oessi Yipps apeparried Qut using
Dot N0 g @l e TR RD RBpTEH OB I AR FrloReLIESI i Bt 2 no aci d

of the T ntein and amno acrd of the naturé anti heavy or

Lli ght qbad)mbthrfm Aol {/@mzotshief metim';tgnt iﬁoestﬁldmgtesm\abltafbytét];andz?]rﬁ)técmqugs
esi gnation have one signal peptide at t egi nning of the ORF an

sed8nd KoyRLN hest %naﬁﬁ\ﬁegﬁ@@'%pﬁ %’Fg PH@‘?%'E‘Q irerdnoloayu FeNaies Olas

downst 0t 8 0 - 1 10 it 0 293E
owns rtﬁré%‘éu gﬁetﬁ&&’s Gdtouhl %%&%gnﬁ@,gﬁ@ﬁ?’?%t%dﬁ@%éﬁ 561958 50t 3

cells t transient trans , conpl exes 'were prepare
usi ng ©BL020,1881 6;093eavcoatch§,34i8e2 88, irdiFpo@aiad by ceferemae pereyreinhpeini m ne

PEl ). PEl - DNA I . dtot fect HEK293 LS Du h
ol | CIERES KLETer Ao keSS 230 Ee oS PSP Saok £ e ErpER RIS vere
col | ecteachif@IF Phidrs PUBNcARIP2004/61 6834015 bRE N aStpbRIted Byl r¥réncd ABRASL]

Protein expression by constructs. In miltiple transient expression 30

ex@ér i renssntirety, and tnpludestinpse techmguenwiihieshadknewrddesef toase of skid izevent h
or ei gﬂhg a?ﬁy post-transfection. The sanpl es assessed by ELI SA and

cont ai e levels or ranges of secreted anti body from neasurenents of

| gG as shown below. WD 2011/ 053699PCT/ US2010/ 054475

[000171] In practicing the invention, host cells for producing rAAV or other vector
expression vector virions include mammalian cells, insect cells, microorganisms and
yeast. Host cells can also be packaging cells in which the AAV (or other) rep and cap
30 genes are stably maintained in the host cell or producer cells in which the AAV
vector genome is stably maintained and packaged. Exemplary packaging and
producer cells are derived from 293, A549 or HelLa cells. AAV vectors are purified
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Table 9. Lon intein i munoglobulin sORF constructs and anti body producti on.
Construct 1gG (secreted), pg/m sORF constructs pTT3-pfu lon HL (+) 1.4-
2.1 pTT3-worolos3ddh (-) 31-40 pTT3-pfu lon LH (+) <0.1 pcTArpéo/osans LH (-)
1.6 pTT3-pfu lon LKH (+) <0.1 pTT3-pfu lon LKH( ) 10 pTT3-pab lon HL (+)
1.3 pTT3- pab |o 41-6 TT3- b 1on <0.1 pTT3- pab lon LH
(-) p nd 1%rmu|ated usmgg s)tandard te hniquegﬁnown in the g Addition%l suitable host

cells (depending on the vector) include Chinese Hamster Ovary (CHO) cells, CHO

dihydrofolate reductase deficient variants such as CHO DX B11 or CHO DG44 cells

(see, e.g., Urlaub and Chasin. 1980. Proc. Natl. Acad. Sci. 77:4216-4220), PerC.6

5 cells (Jones et al. 2003. Biotechnol. Prog. 19:163-168) or Sp/20 mouse myeloma

cells (Coney et al. 1994. Cancer Res. 54:2448-2455).
Retroviral Vectors

[000172] Retroviral vectors can be used for gene delivery (Miller. 1992. Nature 357:
455-460). Retroviral vectors and more particularly lentiviral vectors may be used in

10  practicing the present invention. Accordingly, the term "retrovirus" or "retroviral
vector”, as used herein is meant to include "lentivirus" and "lentiviral vectors"
respectively. Retroviral vectors have been tested and found to be suitable delivery
vehicles for the stable introduction of genes of interest into the genome of a broad
range of target cells. The ability of retroviral vectors to deliver unrearranged, single

15  copy transgenes into cells makes retroviral vectors well suited for transferring genes
into cells. Further, retroviruses enter host cells by the binding of retroviral envelope
glycoproteins to specific cell surface receptors on the host cells. Consequently,
pseudotyped retroviral vectors in which the encoded native envelope protein is
replaced by a heterologous envelope protein that has a different cellular specificity

20 than the native envelope protein (e.g., binds to a different cell-surface receptor as
compared to the native envelope protein) may also find utility in practicing the
present invention. The ability to direct the delivery of retroviral vectors encoding one
or more target protein coding sequences to specific target cells is desirable in
practice of the present invention.

25 [000173] The present invention provides retroviral vectors which include e.g.,
retroviral transfer vectors comprising one or more transgene sequences and
retroviral packaging vectors comprising one or more packaging elements. In
particular, the present invention provides pseudotyped retroviral vectors encoding a
heterologous or functionally modified envelope protein for producing pseudotyped

30 retrovirus.
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pTT3- pab lon LKH (+) <0.1 pTT3- pab lon LKH (-) 0.9 O her construct
Control vector 10- 60 [000232] A conventional two-vector system expressing
t he sane wothodyeoas t he construct series described abover/mpaionsisng t he
sane regul atory el enents, was 5included in these experinents as a control
(see TaBI& ‘ﬁgtréom row). Thus the control vector expressed the D2E7
ant i bod§0047 © &oFR SREYRNRR Ofdpprelevralveciars ghihe &S?Hb'”é(ﬁ'ﬂ‘i'%m?yheavy

and t he,d %ﬁlgﬂ@ﬁ{/é@ﬂ%ﬁpg‘v&l&@vﬁﬁ?@rcﬁtrétrgﬁl; s dllﬁﬁndg 'Fbrté’i&nﬁﬂ age pTT3

vect ors. t1 body secretion produced fromthis co vect or
syst emarehigdygpé reim\dmlsee aB0vglbasrbparmaivings essadedl leinbivirbee s (asleled?NAOF yroe0233]

Lot ng B RES SefPas Fifiard ot SREng HABeE] Shordlary nfofa An S aRIER 20 T hat
pr OQUCQ@tr%l'rlﬁQs@lﬁfblé %N%‘ét ihQA@lcoRfydsitns \eefet rﬂéthoﬁ@%ﬁ@hé 9Y@ée$1t fPf’f\)%ntlon

significantly higher than those produced using the "2A" technol ogy, which
was repoeludes tiutibenat linited fay/ientivings n@ithel retipvicesdsssyirdigyfastusalin the00os,

coul o sEREETTY Al uEha® Rl presol v BePRR Py BB Tt Doy

productAwan LebrodteVilugnBbuiheiLlieukentia &/ idesMuribed gukémig Misis! MailsCalll owed for
a higher level of a higher level of antibody secretion. These data al so

suggestFQ(}lﬂétmﬁH@'ﬂBdﬁSHSs Muyinei %@GCmpevgugr%ewﬁer&thel@S@aw&s AMEROME HL
t
comD! ni B iRl i PaitalyBLuhed sic CONMMUCYHIERIROUE ATBhaly

of si gmomqwﬂeyeandfﬁtdwe NY76201Yir6b 36919RLT), %@W@H’@GNO RH990),uct s
were ahle | evel f sec 0 product anong
those. 4t de@\greé@mfm&ﬁ%ﬁé?a%@ﬁ .Qrasﬁcsﬁsf@% 1o VBE 0 Riblsti Hes 10000341
Certal gsér%ao\%?é AHE RaustREAT ‘Gzré?]of Mbidh‘”ep OGS EEEkerARA
5regardi ng aspects o eXpress on I nc nal ysi's of expression products.
These Virus (ATCC No. VR-190). Such retrowruses may be readily obtained from
15  depositories or collections such as the American Type Culture Collection (ATCC;
Manassas, VA), or isolated from known sources using commonly available

techniques. Others are available commercially.

[000175] In an embodiment, a retroviral vector sequence of the present invention
can be derived from a lentivirus. A preferred lentivirus is a human immunodeficiency

20  virus, e.g., type 1 or 2 (i.e., HIV-1 or HIV-2, wherein HIV-1 was formerly called
lymphadenopathy associated virus 3 (HTLV-IIl) and acquired immune deficiency
syndrome (AIDS)-related virus (ARV)), or another virus related to HIV-1 or HIV-2 that
has been identified and associated with AIDS or AIDS-like disease. Other lentivirus
include, a sheep Visna/maedi virus, a feline immunodeficiency virus (FIV), a bovine

25  lentivirus, simian immunodeficiency virus (SIV), an equine infectious anemia virus
(EIAV), and a caprine arthritis-encephalitis virus (CAEV).

[000176] Suitable genera and strains of retroviruses are well known in the art (see,
e.g., Fields Virology, Third Edition, edited by B. N. Fields et al. 1996. Lippincott-
Raven Publishers, see e.g., Chapter 58, Retroviridae: The Viruses and Their

30 Replication, Classification, pages 1768-1771, including Table 1 therein, incorporated
herein by reference). Retroviral packaging systems for generating producer cells
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constructs included four exanples which produced relatively higher |evels
of secreted antibody: pTT3 pfu lon HL (-), pTT3 pfu lon HL (+), pTT3 pfu
lon LKH (wWp,20am33¢@9T3 pab lon HL (-). The secreted anti pouyuspsiodsaiesl from
t hese constructs was purified by protein A affinity chronat ography and

anal yzed on both reduci ng and 10non-reducin DS- PA el and the
N-t er midfidl ProfiRe &Rl Iwessetgahﬁ@&w%e r@ﬁgqs,eng iﬁ%eth@,%@?@ %PiMed.

[ 00023 e ISsd PikBelfy 1on HL (-) contained gel mgration
bands orregmgesé/ls% tggF? SBan oldy ﬁ%; ‘anti body LC, and fully assenbl ed
anti body (on non-reduci ng gel s) Wi th mgrations indistinguishable from
ant i bod000164udgpicklypackaging syabemls compriseésatueast teorpaskagmgaleciarst aifirsfuch as

the bartie eanpoesiar TG BTt MRbtGo eetius Souiertd @rudund st a o '

hi gher g &C%dgaénd\@bgé“énésl\ﬂé}wdteﬁ@@@oﬁd@éck@@ Ve&slot WhRAdopeHeg 4 0 the

unprocesse rtite protein (HGintein-L and artl ally processed

HC- i nt eﬁ‘%oﬂdﬂU@ OtifiRiSSaHE 86 SABRIiISgsa bateédogﬂumé wratopaltt medifigdal ysi s and
t dtob

s SAERRIGIEEN: SSAL Yoo B ARHRIHE BLuIERarLIRAaRGS SRRERT 7O Lo be

condi t iHINS . TAdesetohs gde rachkiy/ mmtlmaISat:@ehéaan@/onmtlenal ycoesgomagerfasom t he
fully processed anti body _drug substance using nethods according to other
descr i gVifofPrpYi:i P NBBr dine BeeerBcanduliBen ecrherishadhicd eaakaging Neclert . 25
[ 00@23 |

cogr%esg‘]dlgﬁlgﬁcfé(? tlg{r:i%% Eggqcﬁ%bﬁ]%rqte |§ )F}zf \}If%él%]an f ﬁka@ﬂﬂ# %;%@H(On

non- r equovidgd de trs formi d)fha packagingosll thadicenhtampithehfabt, setoodn and,i body
produced b radi tional .nethods. |n addition there was one |arger MV band
cor respﬁpd@%ﬂ@)y’ﬁg'r% HEC@PngrS?HP%”% yprotein. Sanples produced using pTT3
pfu lon LKH (-) also contained bands corresponding 30to HC, LC, and full
anti bog[no nﬂﬂemeéuﬁha&sgmlesé .svmsm.cabmwd @0§ruetpdjf%txpm1&h§3t§tenfsr om
anti bo pro uced usi ng conventional vectors. feducing gels, in addition

to V\omwadiwemv@th @gggwﬁlgmktsfandwed\wﬁalsew)r waﬁmceb t WherE and

cor'PespiER PETS JpdnEl. MErGIRPE ampBEiS S bt pBBBress o ner

vect or gyesdngmiich tvll srevidieth dtived ikedlyesaytatideciot the lekpratiset iprétegnn product ,
resulting frominconplete cleavage at this junction. In terns of relative

abundance of 5products, there appeared to be as much LC-intein fUSI on as

cl eaved0P@ 7?]039'2%\'7']U33§r§6?é% SBY ah%téléctu@al NIOFTErateing in eRMMON INCIYARS ai ned
bands I, i els

W th mctg{raaeﬁ%gfr@ng ?ﬂr?fl%usl §§ (g?ﬁ‘g?);%‘rhnd g%fdgqﬁgywpélgguce%nggg%lértgglgrt]?onal)

met hodsenvcgerree(ﬁk(pﬂﬁ)gb/lﬁs(phﬁ) aaddN€i(pri-1t19, whieh lzae@scoded by posmdaggene; t he HC

neOan sk Lol and M eTede peiiotasia: PO 1,e0d HECEEGHEk afee8bh hnar d

t 0 sanyrRfotPeppHeRsUdedPihirdg HTeHuoh%T Sykfhesis éﬁ@bﬁ)d@%&n@ Vi @'sqﬁ%NAGAdd
smal | er anount of this trlpartlte hi gher MV band. This résult suggests that

even t fsbghrepiicativenfunetiens: Aecaaeessoryrprotaies renoodet dydheydugpmnau/vpx,

ol oavaditrad Sl S b et 6 Ptk Ehfar iR s R TFRT e A € 15

littl e dddition, eatnarfdievagarobs emitsd bplnaeud atedes pi essmatationasn ddigtidrab | on

construct. It is noted, however, that both constructs can yield fully
ssenbl ed antii bod pr oduct 000238 On one_hand, certain protein outputs

?I Ke tHRo 9?1%9]05& geNeIARO lantiviEal PGP RALGEINGFYSAN R PrAMge BEPRER der ed

cont am qgﬁ% r gm he full
proces aﬂd E/ras eﬁ?ﬁgbg@n!)?ggtegﬁt ?@(g pr”gﬁ?l.gyaph%tﬁ S?(?1lj’easFC)¢1and Y
such ce‘unehlonaﬁymm@dlﬁecd)ehpeibpe megtebefan safetl ,redsmsekaseﬁwcbg;enmeeom al for
further roc ssing reactigns and/ or direct d assenbl V%ICI‘I et

boner algMidrr Varer suaietls, B adlstsphy GAss Miovs: RDAtIS. SRSIRRRT a

cont am|ﬁ§<§ﬂva@é’d3'“1q*ﬁ%céé1eréf@rﬁ‘Ie’%‘ﬁlvﬁ&t\%étér*‘s%fsﬁarﬁé ar® HdseForAthigP eoaghes to
facilitate renoval and

30 gene has been deleted or otherwise inactivated (e.g., via mutation).
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25t hus enrich or purify for a desired conponent such as the full antibody.
[000239] In addition to extracellular sanples of culture supernatant from
vari ous cwoAI1usB698Xpr essi on systens, intracellul ar sanpceasaenwesalso

obt ai ned and anal yzed by western bl ot analysis using detection antibodies

wi th specifi tles agai nst both HC and LC. Sim]|]ar protein s | es were
observe[§8 1lee afigp 'gfoNRIe8UIaHRR PEFanaCR{ion rmﬂ"w@ug%ﬁ? Ry tiaht

sanpl es, T, am no

2ci d sequet‘é%’g%i‘é@ﬁ@?ﬁﬁ’%eavé"%ﬁ%ﬁé%‘éﬁ%ﬂkﬁpﬁﬁ%rp@%&ﬁ%2” I ous
constr mytcsmagalevmm enmiedede esdg (FHé)lzNPé/ H?e) erwb)anc‘éWeroreetelrI@thﬂrgm fied that

I nt ei n-nedi rotein cI ava% ﬁe%l? “ﬁf@ the t splici ng
j uncti dH8M %{ ’{/?‘aQPe'ESn%ar] REEIS OE‘ﬁ 'Hec%%‘ nts and
at 3t headt.vmytggé@uf@ftyﬁfé\etakg%t%@suér(légl B ﬁ%ﬁé?%@@ﬁ'b%)ro%@ér? drbthéleierorgnd i ght

chain N-termnal anino acid sequences of maj or species of expression
productr§|aTIﬂGr’£O§J@RFed@ﬁ§trO|Lm\tQ§ exppeasionu@s islondrrsteednn e ybuarrx@nsie) | D NO

DI M@ﬁé@nﬂnﬁggﬁgﬁg |§E%é§%a'§% tocgr%) o(g/I an m%h'd [ofe H%r%te"g’ugry %YE%@GG 9
achieve controlled expression. The gene encoding rev can be provided on a
separate expression construct, such that a typical third generation lentiviral vector
10 system will involve four plasmids: one each for gagpol, rev, envelope and the
transfer vector. Regardless of the generation of packaging system employed, gag
and pol can be provided on a single construct or on separate constructs.

[000182] Typically, the packaging vectors are included in a packaging cell, and are
introduced into the cell via transfection, transduction or infection. Methods for

15  transfection, transduction or infection are well known by those of skill in the art. A
retroviral transfer vector of the present invention can be introduced into a packaging
cell line, via transfection, transduction or infection, to generate a producer cell or cell
line. The packaging vectors of the present invention can be introduced into human
cells or cell lines by standard methods including, e.g., calcium phosphate

20 transfection, lipofection or electroporation. In some embodiments, the packaging
vectors are introduced into the cells together with a dominant selectable marker,
such as neo, dihydrofolate reductase (DHFR), glutamine synthetase or ADA,
followed by selection in the presence of the appropriate drug and isolation of clones.
A selectable marker gene can be linked physically to genes encoded by the

25 packaging vector.

[000183] Stable cell lines, wherein the packaging functions are configured to be
expressed by a suitable packaging cell, are known. For example, see US Patent No.
5,686,279; and Ory et al. 1996. Proc. Natl. Acad. Sci. 93:11400-11406, which
describe packaging cells. Further description of stable cell line production can be

30 found in Dull et al. 1998. J. Virol. 72(11):8463-8471; and in Zufferey et al. 1998. J.
Virol. 72:9873-9880.
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11 sORF constructs pTT3 pfu lon HL (+) EVQLVESGEG 9 DI QUTQSPSS 11 pTT3 pfu
lon HL (-) EVQLVESGGG 9 MDI QUTQSPS 12 pTT3 pfu lon LKH (-) MEVQLVESGG 10
DI QUTQSPSvoRopifos369pab [on HL (-) EVQLVESGGG 9 MDI QUTQSP8ctars2kunsisronal
Properties of IciGlL Antibody from Lon Intein Construct 10 [000241] The

secreted D2E7 i bod roducts from sORF construct desi s of Table 9 were
al so ar[gp 184 %&‘%ﬁ'fﬁyl%}@ﬁ %cﬁqt Biotgakiol ﬁﬁeS?{egéb teacpra EV'&'HaI ySi s

de”“““ﬂa??k‘éﬁmb@%s]ﬁwam | g%?ﬁ %é% @é@s‘?%@ oP{n% Pt AR/ H"é'm@lom':%érfé‘a the

l'i gand o us the teln d construct
expr essarerdessted efse aoestaa;iabhtalm tai>qm|de'33|saguancbgam¢tfm BrgrB@RF products
whi ch yr'e% a%efdlflxlnh%/posl?lﬁf sequences. The 5' LTR and psi sequences are replaced by

5 another promoter, such as one which is inducible. For example, a CMV promoter or

derivative thereof can be used.

[000185] The packaging vectors may contain additional changes to the packaging
functions to enhance lentiviral protein expression and to enhance safety. For
example, all of the HIV sequences upstream of gag can be removed. Also,

10  sequences downstream of the envelope can be removed. Moreover, steps can be
taken to modify the vector to enhance the splicing and translation of the RNA.

[000186] Optionally, a conditional packaging system is used, such as that described
by Dull et al. 1998. supra. Also preferred is the use of a self-inactivating vector (SIN),
which improves the biosafety of the vector by deletion of the HIV-1 long terminal

15 repeat (LTR) as described, for example, by Zufferey et al. 1998. J. Virol. 72:9873-
9880. Inducible vectors can also be used, such as through a tetracycline-inducible
LTR.

Promoters

[000187] In embodiments, the vectors of the invention typically include heterologous

20  control sequences, which include, but are not limited to, constitutive promoters, such
as the cytomegalovirus (CMV) immediate early promoter, the RSV LTR, the MOMLV
LTR, and the PGK promoter; tissue or cell type specific promoters including mTTR,
TK, HBV, hAAT, regulatable or inducible promoters, enhancers, etc.

[000188] Certain useful promoters include the LSP promoter (Il et al. 1997. Blood
25  Coagul. Fibrinolysis 852:23-30), the EF1-alpha promoter (Kim et al. 1990. Gene
91(2):217-23) and Guo et al. 1996. Gene Ther. 3(9):802-10). Most preferred
promoters include the elongation factor 1-alpha (EF1a) promoter, a
phosphoglycerate kinase-1 (PGK) promoter, a cytomegalovirus immediate early
gene (CMV) promoter, chimeric liver-specific promoters (LSPs), a cytomegalovirus
30 enhancer/chicken beta-actin (CAG) promoter, a tetracycline responsive promoter
(TRE), a transthyretin promoter (TTR), an simian virus 40 (SV40) promoter and a
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15assenbl ed nultimeric anti body which is functional and antigen-specific.

[ 000242] Anti body produced using pTT3 pfu lon HL(-) construct was purified
by prot eiwoAoafdsseypty purification foll owed by SEC, sizeCeskusiossars
chromat ography. The purified anti body was anal yzed by surface pl asnon

resonance_t echnol o using a BiaCore TM system Characterjzation of the
s ORF cdris® PrRmotsnt %rt a@m?msa%@mt@r 12%%‘P' inttge &r@ﬁmgc?fttee PRESEY| evant
i gand’in\-)_é\‘ﬁ?)n i5hd aBbRovitud r*ﬂ%‘drﬁ’ét%'ﬁrénfbfterv(@eh‘l@@raérﬁi SReicabgg (pem the
Bi aCore anal ysi's regardi ng kinetic paraneters of the assocliation rate
const aracid&kResuhB84 1e857)/ Nie, stdictsrat aad ifurctioatkindarnstantof relkyvaohi t s of

1/s), dth ilibrium di iat | tant (KD its of .. Th

o Loc TSR AR AT e PR e Lo Suthen ° o
adalsi mpeH JUBRE Ghtabaisk S ey iﬁé&g%f?iéd FRESeRbr f&m@@iﬂ}:@rﬁﬂﬁéin aepeEtsiop th two
di stinct imunogl obulin chain s). WD 2011/ 053699PCT/ US2010/ 054475 Tabl e

11. Ki ribeipcesrntamendios. of anti body produced from sORF construct. Construct
ka (1/Ms) kd (1/s) KD (M pTT3 pfu lon HL(-) 1.51E+06 1.10E-04 7.29E-11

)
EXAMPL K ' i ] ' i ] t
chai - $980188EE ERO3UEHE Pl to DR h e Plactik b R bRl B Bhin &1 o1
chai n shgueisnesirtdatajar late/pronadtennAnfexpreddien cassstieatarbedrnprise, dhthebai n of
the D2E7. These sORF constructs were engi heered with the heavy chain al so

as in PE7d4REliQ @ sRanOVvEHp artiar Bte prasaaier m irptitedAedyRRAUSRECEI i al . Usi ng
coq@trq@ alﬁﬂg-[é aPirdt &6tin %eﬁﬂén&f‘% %Tqrété?ﬁlaf IREreldh-of g?oté‘iﬁ clP%‘iH‘Qﬁ”es’ we

r
gener at and tested constructs wt sequence variations at the
C-t er min@resphisegogn¢aiantoding ai sedf. procassingsequencdet prdgadeheleavagas n and t he

d t ' | obulin |ight chaj t Table.12). Th
oot ot SHURRBRBRERNT Reding <BleRi A RErEIE cE RRPE: R ESISpLAEL ci n A

IR it P A R s i
usi ng @eueode dollosad dyrasthindoradingCseaideroe. fosagprotedt oereniginechaf gire 3 and
Fi qyre ir41t'erest. All of these coding sequences are covalently joined and in the same
reading frame such that translation is not terminated within the polyprotein coding
sequence. During protein synthesis or after completion of the synthesis of the
polypeptide self processing or proteolytic processing cleaves the polyprotein into the
appropriate protein chains or proteins. In the case of immunoglobulin synthesis, the
20  coding sequence for light chain is present twice within the polyprotein coding
sequence. Advantageously, leader sequence coding regions can be associated with
the protein or protein chain sequences; processing by signal peptidases can have
the added benefit of removing certain residual amino acid residues at the N-termini
of proteins downstream of processing sites. Components for immunoglobulin heavy
25  chain are Met, protein initiation methionine; HC, heavy chain; LC, light chain, SPPC,
self-processing or protease cleavage site. Expression constructs for immunoglobulin
synthesis can include the following: Met-protease-SPPC- HC leader sequence-HC-
SPPC-LC leader sequence-LC-SPPC-LC leader sequence-LC; Met-protease-SPPC-
LC leader sequence-LC-SPPC-LC leader sequence-LC-SPPC-HC leader sequence-
30 HC; Met-protease-SPPC- LC leader sequence-LC-SPPC-HC leader sequence-HC-
SPPC-LC leader sequence-LC; HC leader sequence-HC-SPPC-LC leader
sequence-LC-SPPC-LC leader sequence-LC; LC leader sequence-LC-SPPC-HC

leader sequence-HC-SPPC--LC leader sequence-LC; LC leader sequence-LC-
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[000244] Figure 3 illustrates results of an SDS-PAGE gel for protein

anal ysis of sORF expression products. Secreted IgG nolecules were purified
by Prot eiwoAoafdsBepty chromat ography and separated on SP&TRAGH@SI435 under
non-reduci ng (A) and reducing conditions (B). Lanes and sanples fromleft
toright _are: (Lape 1) MN 2 rkers: (2) control construct product, D2E7
ant| bodiPREdH I GRRUBE boS bR Csblc: Igatel S5ustiseran: Moo Basa) pab- | on
nut A2;gppd-RE 18adiHESPR. | @Mbd&) ®@TT3 pfu lon MA. [000245] Figure 4

il lustrates resu?ts o? an gD'S PA(nge@ge(lp for protein analysis of further sORF

expressi on products. Secreted 1gG were purified by Protein A affinity 25
chr onatBigthetapeatic Mojeaules incudngsAMtib@dies s under non-reduci ng (A) and
reducing (B) conditions. Lanes and sanples fromleft to right are: (Lane 1)

ot u T orfCRB IS WEHAS pesesdoBERT YRy dbyhulbay ok Yot boaroaniRliss BT
SORB cqmaimune®batling)-deer ik, ked i) thosewhichrspeefficay Bind-tlfiorConst r uct

Intein SEQID NGO Cterm junction SEQID NO WMture LC SEQ ID NO pTT3 pfu
| on HL NegosniageKiengnagredaoifregy corresponding to and/or derived from

HUMIRA/D2E7; trademark for adalimumab of Abbott Biotechnology Ltd., Hamilton,
Bermuda); interleukin-12 (engineered antibody derived from ABT-874); interleukin-18
(engineered antibody derived from ABT-325); recombinant erythropoietin receptor

10  (engineered antibody derived from ABT-007); or E/L selectin (engineered antibody
derived from EL246-GG). Coding and amino acid sequences of the engineered
polyproteins are disclosed herewith or available in the art. Further antibodies which
are suitable to the present invention include, e.g., Remicade (infliximab);
Rituxan/Mabthera (rituximab); Herceptin (trastuzumab); Avastin

15 (bevacizumab);Synagis (palivizumab); Erbitux (cetuximab); Reopro (abciximab);
Orthoclone OKT3 (muromonab-CD3); Zenapax (daclizumab); Simulect (basiliximab);
Mylotarg (gemtuzumab); Campath (alemtuzumab); Zevalin (ibritumomab); Xolair
(omalizumab); Bexxar (tositumomab); and Raptiva (efalizumab); wherein generally a
trademark-brand name is followed by a respective generic name in parentheses.

20  Additional suitable proteins include, e.g., one or more of epoetin alfa, epoetin beta,
etanercept, darbepoetin alfa, filgrastim, interferon beta 1a, interferon beta 1b,
interferon alfa-2b, insulin glargine, somatropin, teriparatide, follitropin alfa, dornase,
Factor VIII, Factor VII, Factor IX, imiglucerase, nesiritide, lenograstim, and Von
Willebrand factor; wherein one or more generic designations may each correspond

25  to one or more trademark-brand names of products. Other antibodies and proteins
are suitable to the present invention as would be understood in the art.

[000191] The present invention also contemplates the controlled expression of the
coding sequence for two or more polypeptides or proteins or proproteins of interest.
Gene regulation systems are useful in the modulated expression of a particular gene
30 orgenes. In one exemplary approach, a gene regulation system or switch includes a
chimeric transcription factor that has a ligand binding domain, a transcriptional
activation domain and a DNA binding domain. The domains may be obtained from
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virtually any source and may be combined in any of a number of ways to obtain a
novel protein. A regulatable gene system also includes a DNA response element
which interacts with the chimeric transcription factor. This transcription regulatory

element is located adjacent to the gene to be regulated.

5 [000192] Exemplary transcription regulation systems that may be employed in
practicing the present invention include, for example, the Drosophila ecdysone
system (Yao et al. 1996. Proc. Natl. Acad. Sci. 93:3346), the Bombyx ecdysone
system (Suhr et al. 1998. Proc. Natl. Acad. Sci. 95:7999), the GeneSwitch
(trademark of Valentis, The Woodlands, TX) synthetic progesterone receptor system

10 which employs RU486 as the inducer (Osterwalder et al. 2001. Proc. Natl. Acad. Sci.
USA 98(22):12596-601); the Tet and RevTet Systems (tetracycline regulated
expression systems, trademarks of BD Biosciences Clontech, Mountain View, CA),
which employ small molecules, such as tetracycline (Tc) or analogues, e.g.
doxycycline, to regulate (turn on or off) transcription of the target (Knott et al. 2002.

15 Biotechniques 32(4):796, 798, 800); ARIAD Regulation Technology (Ariad,
Cambridge, MA) which is based on the use of a small molecule to bring together two
intracellular molecules, each of which is linked to either a transcriptional activator or
a DNA binding protein. When these components come together, transcription of the
gene of interest is activated. Ariad has a system based on homodimerization and a

20 system based on heterodimerization (Rivera et al. 1996. Nature Med. 2(9):1028-
1032; Ye et al. 2000. Science 283:88-91).

[000193] Embodiments of the expression vector constructs of the invention
comprising nucleic acid sequences encoding antibodies or fragments thereof or
other heterologous proteins or pro-proteins in the form of self-processing or

25  protease-cleaved recombinant polypeptides may be introduced into cells in vitro, ex
vivo or in vivo for delivery of foreign, therapeutic or transgenes to cells, e.g., somatic

cells, or in the production of recombinant polypeptides by vector-transduced cells.
Host Cells and Delivery of Vectors

[000194] The vector constructs of the present invention may be introduced into
30 suitable cells in vitro or ex vivo using standard methodology known in the art. Such

techniques include, e.g., transfection using calcium phosphate, microinjection into
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cultured cells (Capecchi. 1980. Cell 22:479-488), electroporation (Shigekawa et al.
1988. BioTechnology 6:742-751), liposome-mediated gene transfer (Mannino et al.
1988. BioTechnology 6:682-690), lipid-mediated transduction (Feigner et al. 1987.
Proc. Natl. Acad. Sci. USA 84:7413-7417), and nucleic acid delivery using high-

5  velocity microprojectiles (Klein et al. 1987. Nature 327:70-73).

[000195] For in vitro or ex vivo expression, any cell effective to express a functional
protein product may be employed. Numerous examples of cells and cell lines used
for protein expression are known in the art. For example, prokaryotic cells and insect
cells may be used for expression. In addition, eukaryotic microorganisms, such as

10  yeast may be used. The expression of recombinant proteins in prokaryotic, insect
and yeast systems are generally known in the art and may be adapted for antibody
or other protein expression using the compositions and methods of the present

invention.

[000196] Examples of cells useful for expression further include mammalian cells,
15  such as fibroblast cells, cells from non-human mammals such as ovine, porcine,

murine and bovine cells, insect cells and the like. Specific examples of mammalian

cells include, without limitation, COS cells, VERO cells, HelLa cells, Chinese hamster

ovary (CHO) cells, CHO DX B11 cells, CHO DG44 cells, PerC.6 cells, Sp2/0 cells,

293 cells, NSO cells, 3T3 fibroblast cells, W138 cells, BHK cells, HEPG2 cells, and
20 MDCK cells.

[000197] Host cells are cultured in conventional nutrient media, modified as
appropriate for inducing promoters, selecting transformants, or amplifying the genes
encoding the desired sequences. Mammalian host cells may be cultured in a variety
of media. Commercially available media such as Ham's F10 (Sigma), Minimal

25  Essential Medium (MEM) (Sigma), RPMI 1640 (Sigma), Minimum Essential Medium
(MEM) Alpha Medium, and Dulbecco's Modified Eagle's Medium (DMEM) (Sigma),
are typically suitable for culturing host cells. A given medium is generally
supplemented as necessary with hormones and/or other growth factors (such as
insulin, transferrin, or epidermal growth factor), salts (such as sodium chloride,

30 calcium, magnesium, and phosphate), buffers (such as HEPES), nucleosides (such
as adenosine and thymidine), antibiotics, trace elements, and glucose or an
equivalent energy source. Any other necessary supplements may also be included at
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appropriate concentrations as well known to those skilled in the art. The appropriate
culture conditions for a particular cell line, such as temperature, pH and the like, are
generally known in the art, with suggested culture conditions for culture of numerous
cell lines, for example, in the ATCC Catalogue (available on the internet at

5  “atcc.org/SearchCatalogs/AllCollections.cfm" or as instructed by commercial

suppliers.

[000198] The expression vectors may be administered in vivo via various routes
(e.g., intradermally, intravenously, intratumorally, into the brain, intraportally,
intraperitoneally, intramuscularly, into the bladder etc.), to deliver multiple genes

10  connected via a self processing cleavage sequence to express two or more proteins
or polypeptides in animal models or human subjects. Dependent upon the route of
administration, the therapeutic proteins elicit their effect locally (in brain or bladder)
or systemically (other routes of administration). The use of tissue specific promoters
5' to the open reading frame(s) results in tissue specific expression of the proteins or

15 polypeptides encoded by the entire open reading frame.

[000199] Various methods that introduce a recombinant expression vector carrying
a transgene into target cells in vitro, ex vivo or in vivo have been previously
described and are well known in the art. The present invention provides for
therapeutic methods, vaccines, and cancer therapies by infecting targeted cells with

20 the recombinant vectors containing the coding sequence for two or more proteins or
polypeptides of interest, and expressing the proteins or polypeptides in the targeted
cell.

[000200] For example, in vivo delivery of the recombinant vectors of the invention
may be targeted to a wide variety of organ types including, but not limited to brain,

25 liver, blood vessels, muscle, heart, lung and skin.

[000201] In the case of ex vivo gene transfer, the target cells are removed from the
host and genetically modified in the laboratory using recombinant vectors of the

present invention and methods well known in the art.

[000202] The recombinant vectors of the invention can be administered using
30 conventional modes of administration including but not limited to the modes
described above. The recombinant vectors of the invention may be in a variety of
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formulations which include but are not limited to liquid solutions and suspensions,
microvesicles, liposomes and injectable or infusible solutions. The preferred form
depends upon the mode of administration and the therapeutic application.

[000203] In embodiments, advantages of the expression vector constructs in
5 immunoglobulin or other biologically active protein production in vivo include

administration of a single vector for long-term and sustained antibody expression in
patients; in vivo expression of an antibody or fragment thereof (or other biologically
active protein) having full biological activities; and the natural posttranslational
modifications of the antibody generated in human cells. Desirably, the expressed

10  protein is identical to or sufficiently identical to a naturally occurring protein so that
immunological responses are reduced or not triggered where the expressed protein
is administered on multiple occasions or expressed continually in a patient in need of

said protein.

[000204] Embodiments of the recombinant vector constructs of the present

15  invention find further utility in the in vitro production of recombinant antibodies and
other biologically active proteins for use in therapy or in research. Methods for
recombinant protein production are well known in the art and may be utilized for
expression of recombinant antibodies using the self processing cleavage site or
other protease cleavage site-containing vector constructs described herein.

20 [000205] In one aspect, the invention provides methods for producing a
recombinant immunoglobulin or fragment thereof, by introducing an expression
vector such as described above into a cell to obtain a transfected cell, wherein the
vector comprises in the 5' to 3' direction: a promoter operably linked to the coding
sequences for immunoglobulin heavy and two light chains or fragment thereof, a self

25  processing sequence between each of said chains. It is appreciated that the coding
sequence for either the immunoglobulin heavy chain or the coding sequence for the
immunoglobulin light chain may be %' (i.e., first) relative to the self processing

sequence in a given vector construct.

[000206] In an embodiment of a construct for an antibody, the sequence encoding
30 the first or second chain for an antibody or immunoglobulin or a fragment thereof
includes a heavy chain or a fragment thereof derived from an IgG, IgM, IgD, IgE or
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thereof from an IgG, IgM, IgD, IgE or IgA. Embodiments of the invention relate to
genes corresponding to proteins for whole antibody molecules as well as modified or
derived forms thereof, which include, e.g., other antigen recognition molecules
fragments like Fab, single chain Fv (scFv) and F(ab'),. The antibodies and
fragments can be animal-derived, human-mouse chimeric, humanized, altered by
Deimmunisation™ (Biovation Ltd), altered to change affinity for Fc receptors, or fully
human. Embodiments of ligand-binding molecules can be affinity maturated as
understood in the art. In preferred embodiments, the antibody or other recombinant
protein does not elicit or minimally provokes an immune response in a human or

animal to which it is administered.

[000207] The antibodies can be bispecific and include, but are not limited to,
diantibodies, quadroma, mini-antibodies, ScBs antibodies and knobs-into-holes
antibodies.

[000208] The production and recovery of the antibodies themselves can be
achieved in various ways well known in the art (Harlow et al. 1988. Antibodies, A
Laboratory Manual, Cold Spring Harbor Laboratory. Other proteins of interest are
collected and/or purified and/or used according to methods well known to the art.

[000209] In practicing embodiments of the invention, the production of an antibody
or variant (analogue) thereof using recombinant DNA technology can be achieved by
culturing a modified recombinant host cell under culture conditions appropriate for
the growth of the host cell and the expression of the coding sequences. In order to
monitor the success of expression, the antibody levels with respect to the antigen
may be monitored using standard techniques such as ELISA, RIA and the like. The
antibodies are recovered from the culture supernatant using standard techniques
known in the art. Purified forms of these antibodies can, of course, be readily
prepared by standard purification techniques including but not limited to, affinity
chromatography via protein A, protein G or protein L columns, or with respect to the
particular antigen, or even with respect to the particular epitope of the antigen for
which specificity is desired. Antibodies can also be purified as understood in the art

with conventional chromatography, such as an ion exchange, hydrophobic
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interaction, affinity, or size exclusion column. See also US 5,641,870 by
Rinderknecht, et al., June 24, 1997, for “Low pH hydrophobic interaction
chromatography for antibody purification” and US 7,427,659 by Shukla, et al.,
September 23, 2008 for “Process for purifying proteins in a hydrophobic interaction

5  chromatography flow-through fraction,” disclosing purification techniques. The
purification techniques can be performed in various combinations or in conjunction
with other technologies, such as ammonia sulfate precipitation and size-limited
membrane filtration. Where expression systems are designed to include signal
peptides, the resulting antibodies are secreted into the culture medium or

10  supernatant; however, intracellular production is also possible. Intracellular contents

can be recovered and subject to purification.

[000210] Cell culture conditions can be selected that promote a desired level of
processing of the polyprotein, e.g., the most complete processing. Such processing
could take place intracellularly, but could also take place extracellularly, during or

15  post cell culture process.

[000211] The production and selection of antigen-specific, fully human monoclonal

antibodies from mice engineered with human lg loci, has previously been described

(Jakobovits et al. 1998. Advanced Drug Delivery Reviews 31:33-42; Mendez et al.

1997. Nature Genetics 15: 146-156; Jakobovits et al. 1995. Curr Opin Biotechnol 6:
20 561-566; Green et al. 1994. Nature Genetics Vol. 7:13-21).

[000212] High level expression of therapeutic monoclonal antibodies has been
achieved in the milk of transgenic goats, and it has been shown that antigen binding
levels are equivalent to that of monoclonal antibodies produced using conventional
cell culture technology. This method is based on development of human therapeutic

25 proteins in the milk of transgenic animals, which carry genetic information allowing
them to express human therapeutic proteins in their milk. Once they are produced,
these recombinant proteins can be efficiently purified from milk using standard
technology. See e.g., Pollock et al. 1999. J. Immunol. Meth. 231:147-157 and Young
et al. 1998. Res Immunol. 149(6): 609-610. Animal milk, egg white, blood, urine,

30 seminal plasma and silk worm cocoons from transgenic animals have demonstrated
potential as sources for production of recombinant proteins at an industrial scale
(Houdebine L M. 2002. Curr Opin Biotechnol 13:625-629; Little et al. 2000. Immunol
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Today, 21(8):364-70; and Gura T. 2002. Nature, 417:584-5860. The invention
contemplates use of transgenic animal expression systems for expression of a
recombinant an antibody or variant (analogue) or other protein(s) of interest thereof
using the self-processing cleavage site-encoding and/or protease recognition site

5  vectors of the invention.

[000213] Production of recombinant proteins in plants has also been successfully
demonstrated including, but not limited to, potatoes, tomatoes, tobacco, rice, and
other plants transformed by Agrobacterium infection, biolistic transformation,
protoplast transformation, and the like. Recombinant human GM-CSF expression in
10  the seeds of transgenic tobacco plants and expression of antibodies including single-
chain antibodies in plants has been demonstrated. See, e.g., Streaffield and Howard.
2003. Int. J. Parasitol. 33:479-93; Schillberg et al. 2003. Cell Mol Life Sci. 60:433A5;
Pogue et al. 2002. Annu. Rev. Phytopathol. 40:45-74; and McCormick et al. 2003. J
Immunological Methods, 278:95-104. The invention contemplates use of transgenic
15  plant expression systems for expression of a recombinant immunoglobulin or
fragment thereof or other protein(s) of interest using the protease cleavage site or

self-processing cleavage site-encoding vectors of the invention.

[000214] Baculovirus vector expression systems in conjunction with insect cells are
also gaining ground as a viable platform for recombinant protein production.

20  Baculovirus vector expression systems have been reported to provide advantages
relative to mammalian cell culture such as ease of culture and higher expression
levels. See, e.g., Ghosh et al. 2002. Mol Ther. 6:5-11, and lkonomou et al. 2003.
Appl Microbiol Biotechnol. 62:1-20. The invention further contemplates use of
baculovirus vector expression systems for expression of a recombinant

25  immunoglobulin or fragment thereof using the self-processing cleavage site-
encoding vectors of the invention. Baculovirus vectors and suitable host cells are
well known to the art and commercially available.

[000215] Yeast-based systems may also be employed for expression of a
recombinant immunoglobulin or fragment thereof or other protein(s) of interest,

30 including two- or three-hybrid systems, using the self-processing cleavage site-
encoding vectors of the invention. See, e.g., US Patent No. 5,643,745, incorporated
by reference herein.
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Mat 1t higomBRidrk PBst cells of the present invention which comprise the coding
sequences for a self-processing peptide alone or in combination with additional
coding sequences for a proteolytic cleavage site find utility in the expression of

5 recombinant immunoglobulins or fragments thereof, proproteins, biologically active
proteins and protein components of two- and three-hybrid systems, in any protein
expression system, a number of which are known in the art and examples of which
are described herein. One of skill in the art may easily adapt embodiments of the
vectors, host cells, and methods of the invention for use in any protein expression
10  system.

EXAMPLE 1. Lon Protease Inteins and Expression Constructs

[000217] Three ATP-dependent Lon protease inteins are reported in the New
England Biolabs (NEB, Ipswich, Massachusetts, USA) intein database (InBase, The
Intein Database and Registry; at http://www.neb.com/neb/inteins.html). See Perler,

15 F.B.(2002). InBase, the Intein Database. Nucleic Acids Res. 30, 383-384. These
inteins were from organisms Pyrococcus abyssi (Pab Lon intein), Pyrococcus
furiosus (Pfu Lon intein), and Pyrococcus horikoshii OT3 (Pho Lon intein). These
Lon inteins have proposed endonuclease domains, lysines instead of histidines as
the penultimate residue of the intein, and different lengths (333, 401, and 474 amino

20  acids, respectively). In the NEB database all three lon inteins are indicated as
theoretical inteins, which according to the database indicates that the listing
contributor did not indicate that the presence of spliced product had been
demonstrated for a given intein entry. It is noted that the endonuclease domain of
the Pab Lon intein has been found to not have activity experimentally (Saves |,

25  Morlot C, Thion L, Rolland JL, Dietrich J, Masson JM. Investigating the
endonuclease activity of four Pyrococcus abyssi inteins. Nucleic Acids Res. 2002
Oct 1;30(19):4158-65).

[000218] We have discovered that inteins that are contained in the ATP-dependent
protease lon family of genes are very efficient in mediating cleavages of antibody
30 heavy chain and light chains in various single open reading frame construct designs.

Sequence information in connection with these inteins is provided herewith.
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yi el ded rel atively higher |evels of antibody expression. The anal ysis of
the light chains for their Nterm nal am no acids (Table 13) suggested
conpl et e wodoprossdvse 10cl eavage at the C-term nal end ofcrhmsomweians
Simlar to antibodi es produced by constructs pTT3 pfu lon HL(-) and pTT3
_ orocessed HC and LC as wel | assenbled full antibody

repr eses SIS ’ S reld BAES peci es. When the am no acid
aspartate (Asp D) was used dlrectly follomnng the intein as in construct

PTT3 pfrgob21oMrbBie 1BYENGEs pr‘otﬂéh%e\ﬁﬁénbé irfbienatir 8P the PQBVL%H |th|n The 15

|ntracellular protei ns produced by this construct were analyzed. 1t was
det er mAcagssieatNeHeABDBOA86 {1 He NGB Bprotein nBABd 343 Rslbl loan mtyemh@clu@hrw i, there

is IittIe eava | splicing junction, yielding little
anti bocﬂ}1 Bestj(i &}%’3}5 n@_ amount of intein-LC fusion protein. WO
2011/ 053699PCT/ US2010/ 054475 [000248] Ami no acid sequences of the mature

ger m | iTeblé HgIRatchem htein, bhtndk apidasdehre¢SER IRNIR 1) egi on (Vkappa)
generally start vvlth D, E, N, A, or V; t hat of Ianbda |sotype (Vi arrbda)

generally start wt 9 our_re ments _of sOR
vect or LS HBT?S%%RQW BVL%%PF‘%APHFE?%G%D&PVBY%WP%N@NVBYLQﬁ?‘i%&&?éé
i ncl udé™st hose having LC starti n re erre

enbodi TS, CFBF | Hir pOSes of  Hh E@?%%%%HEFDEH?‘HIEHEQCBP %%%LFPL
B e o T
e R KvmPw&d@S%FgAgﬂS@g@%ﬁ%gwmﬂ&ﬁ%@#ﬁq g%\ggﬁt i

fron1t ern appears to contri I Clency O dage at

con “” @8@%@% R e R S AT R AT e the cl eavage a

th N-term nal splicing junction is not conplete when pTT3 pfu lon HL (-)
is used, yielding sone partially processed HC-intein fusion protein, the

anount [00022@]8 Tabk 2dBseiRR £Autieofids seaqidn s ke QﬁbrLQ;a}smtbum/mrbrc@wt ruct
pTT3 pfu lon MutA is used instead (see Fig. 2). Thus while various

const r aes ertimiBed jRfegason wsagener at i ng desirabl e products, certain
constructs may have attributes such as the ability to generate relatively

Do JARE B Pl P Hen, ALbkolss egteRupushio oy, Lul !y processed and
Options for Intein Conponents of sORF Constructs I nteins of klbA Genes from
Met hanocorituse d @grasedd 4 2 and R torrotousy edyessi g § ODORB0T 2 Mg exqpl orer- f ur t her
}ntZ@i Rﬁmégﬂtstﬁmtm%&é?mamaémm%g@mwéﬁ%@ﬁ?@%Thats

r om Methanpeopcirse angh Ry QERECASy SPect BSyg Sopver gdti&ids tha
are C0rﬁa&éd‘ﬁﬁbﬂ@ﬂté&@dﬁﬁmﬁ®@%ﬁéd&@ﬁcwqﬁﬁﬁ@a£&m ating
prot ei rh%a&@tsa@a;@mccﬁw &gsccj J@gﬂ@téé&@mcﬁﬁg £avages of
antl bod,Gy ﬁ HUs- SNl & opeh g\i%f rame

gl i ?éaiié% é%azf% @?ﬁ?ﬁfﬁ

first two ﬁ%?ts%aga %C%%?gqarﬁ Cf%to%uc Tase ot 75 - her eas
Pfu ki bA Cf%g éf%qqc%‘zi‘%teaﬁﬁ%ﬁ%ca ﬁ?eaas Cq iyt st %%a%%%C%QQ%Cq ntein
pr gt ei W%ﬁtsc%ﬁ%ttl%g%@g%WW%W%%gngquw SEquence

i nf38r et § o0 Y AR § G U S PP S HESE § H ST FHC T C Priaareds t rrcgggeccac
atcgtggagcagctggtcgacgaccccaacaagaatctgeeccttetttcaggaactgagetyg

gtatctgggcctgttcggcatcaaggccgacatcaaggtggaggaagtgggcgacaagcaca

agatcatcttcgacgccggcaggctggacgtggacaagcagttcatcgagacctgggaggat

gtggaggtgacctacaacctgaccacagagaagggcaatctgctggccaacggcctgttcecgt
35 gaagaac

[000221] Table 3 describes the protein sequence, SEQ ID NO:3, encoded by SEQ
ID NO:2.
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tabl es below. Inteins, nodified inteins, and constructs are thus devel oped
for expression systens. 5Kl bA intein Sequences and Vector Construct Designs
[ 000252] wbeonusbeot i de sequence of M a kl bA was nodi fi edTtus2@bloswy7s or
relative optimzation of mammalian codon usage. Table 14 provides nucleic
acid sequence information for the a kl bA_int ne of Met hanococcus

j annasc tﬁe\%h RaP kaR INign a8 eaaidrseepseSFR Eﬁ\l@%g) Tabl e 15 provi des

protein sequence information 10 for the Ma KIbA intein segnment. See al so

Accessi@ns s TvRPEENG NGB e el sk M S In e Dhabhey Hibe v glesr et -ei ¢
?(r?]' ?h:mﬂmﬁmwﬁmﬂQ{?MMM\%T]ﬁﬁ{%mmﬁﬁh%m fied
K L Wads

hat i;ve m}i‘ g%i of t he
NEB In e, t he
i ndi cat @gA P%é 0I§ - d +1
ext ei n e WWW \|7' Yo be G and C, respectively. Table 17 provides
the ami no acid sequence i nfornatl on for the Pab KIbA intein protein
segnent. Table 18 provides nucleic acid sequence information for the Pfu

KI DA i Tpﬁbﬁzﬂfﬁﬁbl%”@gd(ﬁ‘a s pREdiR sEBUBREY IfiSHnatith RIAOPAFLEN ﬁﬁgmence

information for the u KIbAintein 20protein segnent; see al so Accession
No.10AECA @S sionNOIGBAL 801 . & in MCBYotdim Rk 0d6si, inageding -handect exteirsequence

(SEQ I D 34) 0 Isage nodi fied.
Get ct gd€e HS@&@E%@@E‘Q%?%N gagcgacggcaacat cat caacat cggcgagt t
cgt ggacaagt t ct t caagaagt acaagaacagcat caagaaagaggacaacggctt cgget 25

ggat cgarayé 49 Ffad @rdia it &himoad (i@ 80§96 deCBERRADANOtHNCCt gat cat €
gaggacaagcggat cct gagagt gt ggcggaagaagt acagcggcaagct gat caagat cac

gggggggaaccggcgg a atcagcct aCCC&CggccaCCCCggg%g%é%g%%wg%gkgéékLVKLLYV

sacaacaUHt CAAE ok : s
ct dcga i Eddithac
Tabl ¢ B T e et TR
RAERLE Pt ek et
EDKR LRARRRYS H%Tﬂﬁﬁﬁﬁﬁﬁ‘”‘ﬁ SRR e

NNT! NLDEV] KVETVDYNGH YL TVEDNETYL AGKNEGEAVSN 5 Tabl e 16, Pab Klba intein
gerd, 1000223} dableck pervices Rieelpotisiaee aNcelBIFMatian fo thediatived fu Lon

Cet ct gtiaghRred 6APLYA%AL ccaget gcccaacggcaaagagt t cat cggcaaact ggt
ggacgagct gt t cgagaagt accacgacaagat cggcaagt acaaggacat ggaat acgt gg 10

agct gaacgaagaggacacct t cgaggt gat cagcat cggccccgacct gagcgccaggcegg

CacaaggTaJﬂe5cdﬁgtmgm0@mm@ﬂcggsﬁ®@m th gaagat ccg

gaccgc a agc cca%%giicacccc (g%gd %%ga(c:t tcaaact
gggacgt it Catc
accaggc 2% ﬁﬁc&ﬁ % %fa% gagecetag -t

%%W“tgta
t cgacgcﬁb@g@ﬁ%@% memmatcttga

tacgtgg@@@gﬁgﬁﬁﬁﬁtgﬂ@ﬁﬁqﬁqﬁﬁﬁﬁpacctgaacataaagtgtacacaataaagggccttaaag
aagctggagagataactaaagatgatgagataataagagtgcctctcacaattcttgacgge

tttgacgtagccgagaagagtataagagaggaacttgaaaggcttagecctacttccactaaa

30 tagtgaagacagtagactagaaaagatagcaggaatcatgggcgcactctttggtagtggag
gtatcgatgagaatctcaatacccttagctttgtttctagcgagaagaaaacaattgaacaqg
tttgttaaagcactcagcgagctcttcggggaatttgactataaaattgaagaaaaagaaaa
cagcattattttcagaacatgtgataaaagaatagtgaccttctttgctacacttggtgcac
cagttggagacaaaagcaaagttaagcttaagcttccatggtgggtcaagcttaageccgtca

35 cttttcctecgecttcatggatggtctctacagtagcaataggaatgacaaagaaatcctcga
aataactcaacttactgacaacgtcgaaacgttcttcgaggaaatatcttggtatctgaget
tctttggaattaaggcagaagctgaagaggatgaagaaaaagataaatacagggctagactt
acgctatcctcatcaatagacaacatgcttaatttcattgagttcattccaataagectttte
tccagcaaagagagaaaaattctttaaggaaattgaaaaatatctggaatatagcattcccyg

40 aaaagactgaggatcttaagaaacgagttaagagagttaagaagggagagagaaggaatttc
ctcgaaagctgggaggaagttgaagttacttacaacgtaactacagagacaggaaatctact
tgctaacggtctatttgttaagaac
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20Table 17. Pab Kiba intein protein, am no acid sequence (SEQ ID NO 37).
ALYYFSEI QLPNGKEFI GKLVDEL FEKYHDKI GKYKDVEYVELNEEDTFEVI SI GPDLSARR
HKVTHVW\RRKOKDGHIKESSKI RTASGKEL VL TQDHPVFVLL GRDVARRDAGNVKVGPEIr AWM 0/054475
TRPDFSVLSPPAMPELLSEPFNYELSS | GOVAWDEVVEVDEI DAKGLGVEYLYDLTVDI NHN YVANG VSN
25 Table 18. Pfu klba intein gene, nucleotide sequence (SEQ I D NO 38),

nati ve. gcactttac tttctctgtcatccaactatctaat attt%ﬁacttata ga attt
agt cgad§i0224) 1 ahleda dgseitastha piatesl eGHENGS: ﬁa gae@edRAbY
t agagct, ggaagaccgttttgaagttgttagtgttagtccagatttgaaggct aat

aaacat gttgtctcaagagttt ggagaagaaaggt cagagagggggaaaagct aat acgcat
aaagacgagaact ggcaacgaaat aat cct cact agaaat cat ccgctatttgccttctcca
at ggagacail@egt d&fgdanmaig tely,carg @it seqaamtd ggggat agagt t gcagt gat g
at gagacctccttcacct cct caaact aaagct gt agtt gaccct gcaat tt acgt gaaaat 35

S R S i
gttgat ﬁ%ﬁ%@%%% It QE WI& P ;E;igg
t gtg g;g&‘ﬁ&%%@%ﬁ ?@ﬁ\&@:ms

actgtt @&W&QNRWWWQW%W%&WW%WKYRARL
aadat ctTt 3t YGgYPatIat § CrralgalcHt SRt R K B I aall igaldygat O Rt jjaAgaf RGfR\GEKGERRNEF

t agct ggatiMRR\CRIAOE! TR gt Aoyt Egagaaaat gggecct ccat agt cct agt a
acaaagagt gaaaccgt ggcaaggaagat t t ggt acgt t ct t cagaggt t ggggat cat aag

t acagt ([pog22510 TAa FHa 1 ©AIALHE Wak ARHURPISAG FATR G AriAQad. aphé P?bbq_oﬁlﬁntein
gtggt gttga éat cttgctaaatttgcaaaattcatacccctacgt cact caagaaagagg

gccaaadiuGRYEeRaMENSa yiRsclauliesigreE BY @tdﬁf@baﬁ@ﬁd@@d@tma@@@ﬁi@ﬂ cogion
2011%/ Oﬁg%apcfﬁeuﬁ%%ﬁ %éﬂéﬁée of the Pyrococcus abysii lon protease intein was

obtained from Inbase, a publicly curated database of inteins sponsored by New
England Biolabs, Ipswich, Massachusetts (http://www.neb.com/neb/inteins.html).
The protein sequence obtained is listed as EMBL accession number CAB50486.1,
gi5459000; however, the protein sequence as listed on the web site was used. The

20  Pab-lon intein protein sequence is indicated in Table 7.

Table 7. Pab-lon intein amino acid sequence, (SEQ ID NO:7)

CESGEETVVIRENGEVKVLRLKDEVEKALEKPSGEGLDGDVKVVYHDFRNENVEVLTKDGEFTKLLYANK
RIGKQKLRRVVNLEKDYWFALTPDHKVYTTDGLKEAGEITEKDELISVPITVEFDCEDEDLKKIGLLPLTS
DDERLRKIATIMGILEFNGGSIDEGLGVLTLKSERSVIEKFVITLKELFGKFEYEITKEENTILKTRDPRT
25 IKFLVGLGAPIEGKDLKMPWWVKLKPSLFLAFLEGFRAHIVEQLVDDPNKNLPFFQELSWYLGLFGIKAD
IKVEEVGDKHKIIFDAGRLDVDKQFIETWEDVEVTYNLTTEKGNLLANGLEVEKN

[000226] This Pab-lon protein sequence was back-translated to a DNA sequence

30 optimized for mammalian expression by GeneArt (GeneArt AG, Regensburg,
Germany) using a proprietary method. The resulting Pab-lon intein DNA sequence
is indicated in Table 8. It would be appreciated that DNA constructs may optionally
provide additional flanking adapters depending on the selection of particular cloning
and expression vectors and corresponding molecular biology approaches using

35 conventional techniques. The DNA sequence was synthesized (GeneArt Synthesis
Number 0611467) as a 999bp fragment and delivered in the GeneArt vector plasmid,
pGA4. See the Registry of Biological Standard Parts at http://partsregistry.org,
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gccgat at ccagt gat at gat agct cct ct ccgt caaat gt t gggat t aact gt t gcagagc
tgtctaagttagcgtcttattatgcaggggaaaaagtttct gaaagcctaattaggcatata
gaaaagggamgQgiaa@gagat aagacgct ct acgct caaggggat t gccct t geCTiuse@ 0/054475
gcagat agct aaagat gt gggt aacgaagaagct t gggt gagagccaagaggct tcaattga 5

fét: féé?i%&ﬁ&%%&g”%t 2050222 e iR eaidaticasna r Vi essaH ARt anc .
(50 | SRErIRPet %@%%%%f”&f%&&ﬁ%%ﬁ@%ﬂﬁéﬁ% PRipR s used

I ELNEEIZJI-W@EWS‘S’& Wmmmﬁﬁﬁl@ab -laRl inkgiRToGMENINg IpldsmidNH PL FAF
SNGDWRKEAEKLKV YVKI SDYYLVPNCGKGM KVPNDG

AVM. MRPPS F{P(g{
PPEKAQHANETNEPRIA RIBEMIFHARE NS FINEORIE S SNGYY | SAT FDDEAYMDAFVSWS
DF | PNYVPS | RKNGDYT |V 15 TVGSKI FAEM SRI FGI PRGRKSMADI

PDV‘QLSWW@YWMDA@YHDE@@D&@ ‘ébMuEH@FSEBKDVWM G 1S

TVSRVKSRGFKEGELFRVI 1 S GVEDLAKFAKF | PLRHSRKR AKLME | LRTKKPYRGRRT YRVP |
S SDM APL GLTVAELSKLASYYAGEKVSESL | RH EKGRVKE | RRS T LKG | ALALQQ |
AKDVGN QG GAARAENAFABVERNTS PREM S EANDETEBSHAENG VBN 20

[ 00025 3FAANG A HERT AR AHEL Gkt @A e CEHUEHe &G BICAHE WAL I BARITHE@ n and
t he PabrAGTHICTGRAS GROGA G BEHUSAEEA @rigl G8G R GREGRG A IR A SRS GEHYECC The

f ol | owi AfgEGTRGATRG T 2606 E0AR @SS @G VBT @1 A GRS IPonST G UET G G AR ARABT GG A
HL(10) ; AATI35A e &K his L PO A C RT35A ek Ad A A CAGC AT C A e T L ( - ) ;
pTT3- Ma@cdddfediddan)caqlddsadd @ dd e 1) acdhEseE: oA TUTESr vt e Teagde on
t he PTTGatect@tcdraakines s teserdhedr @t cayiete ter@lds addres R ar kA
intein mmdmm@mdém&@w@ﬁdmmAmﬂ G dfcrdd dAs HL( +)

was al sg; Ad TM@%&@C@MW@{%&@MT@SG t he
Lons prof%@ﬂg GA @M’%A—&é ctdanHest Qi have
t he ant e by
the Iniais 4K %& foiand, fﬁﬁgﬁ”ﬁcﬁ%&@cﬁ@bow B

COdI ng AsTe GE‘Z}%CQ%A&% codli ng
QQ&?%TW%C WA @WW% G@% %Feg:r de at
35t e H@%WWW%%WW @ﬁ@ﬁﬁ%@%“{“@e@% GGHerG ani no

aci d of CEHAGHE @G Fe gt T @Hd- A e AGASIC EMAG- Hed - @FCAME doviist TEam
extein Gegwert, e.g., the mature anti body heavy or light chain that follows
the intein. The constructs with the "(+)" designation have one signal

pepti de at the beginning of the ORF and a second signal peptide at the

begisnni[ogoR27] reedsidvian Ynémlfﬂemiah Adssich WeMBrsSiveRACOrtrut@sd1ep TS 9.
2011/ 053699PCT/ US2010/ 054475 00025wlgThe constructs having various Kl b

i nt ei n leedhdht PTdRdriedan ithdrapT dadPveereLi)s pdddaduilon bHE9IE E&PfLIoNhr ough

t ransi a?ﬁ- i t s

post - tﬁ‘g%s 3 gﬁt‘ﬁ)@ crgllqrzre suB%ﬁnarfﬁ\r/Tf@ b\gg—g pf%lrel)apﬁﬂl‘d ?oorTTs3ecp eted
ant i bodgn iy (Hﬂs)aﬁﬂTBngab ()] Ille(\ﬁ)zlpﬂ'TlBSIpla@ IE:IJ,IL&H(+§€Fﬂ'Tfﬁlﬁa® 130 LKH(-X hese,
results with S5values in units of mn crograms of sample for each

const r JBe Fe2pd &<9MopeReIs Eprresan) e im! LKIQQN%*'M?Q?VQ’@W iy shaist’er and
seqpet §fe ARtbBATYeRGAIE DOB7. FRSddhemdtRFebR¥eMtation of the pTT3 pab lon

HL (-) construct, see Figure 1. Figure 2 illustrates aspects of the structures for the
sORF components of these transient expression vectors that are capable of
expressing the D2E7 antibody.

[000228] Although the pTT3 vector represents a particular embodiment, further

35 embodiments can include aspects pertaining to an isolated nucleic acid encoding
one or more proteins disclosed herein. A further embodiment provides a vector
comprising an isolated nucleic acid sequence wherein said vector is selected from
the group consisting of pcDNA; pTT (Durocher et al., Nucleic Acids Research 2002,
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pTT3- Pab klbA HL (-) 19 pTT3- Pab klbA HL (+), 6 pTT3- Pab klbA LH (-) 0.4
pTT3- Ma klbA HL (-) 13 pTT3- Ma klIbA HL (+), 4 pTT3- M a klbA LH (-)
<0.1 PTT3weBhuydsbddA HL(+) <0.1 [000256] We purified angcansbypesisrhe
secreted anti body products expressed by 10 the constructs, pTT3- Pab kIl bA

HL(-) and pTT3- a klbA H (-). The antibody products were purified by

or ot &1 Vo 1 Na2 9P DS RSH Gl ea Sa S8 VAP b5 - 1RO H UGS phot et i
techni %@d%ﬁg%@%d?% 4¢3, 10550\ gRG: BQV??:‘Id pBU.‘ TRONGER BB N ARRS: See
Fi gure 5. Under non-reducing condi'ti ons, culture supernatant sanples from
t hese taomstractsovareningdeatoadhp T véotoralsackbenaglTdihuector haseBaf origintdi

15 | y. | I I I gh . ed. I | body.
onder relating: elich Aeuiciorts alitatintariReaton s FellsRo et celipraghy  om
these té’)&bré@cEgét@irﬁBﬁFr@\Iirﬂu@,%lﬁiﬂieﬂcérﬁi@bﬁ 130 655N BARHeN BdeDEfFhet O the

antibody LC and HC-intein fusion conponents. The correspondi ng i munobl ots
usi ng edttahedesenbing e veeionel Ti delative torp kbpplal 3 hasan @dditional eutiiiei st ent

there. 190708 St v YRR dhs FRRER 33RAH0: RUBRES 20t 28 hg [ et on
but | esshgfdri Thegkt ar., &yed, P005! e cl eavage overal |l at the N-term nal
splicing junction. Even for constructs and expression systens where | ess

t han COHBIete cleav%ﬂe ef fici ency was achi eved, however, the immunogl obulin

heavy dAB0ZZYnEachAiTH I:hasad vactoehad ape ORb vaudewes searatastbbad-M¥cret ed as
256@MP! ShadtGC Ahé sy, HRliseH SSquence was inserted in frame between the

antibody heavy and light chains (HC and LC, or simply H and L, respectively), either
in the order of HC-intein-LC or LC-intein-HC. The constructs with “HL” designation
have the antibody HC coding sequence followed by intein and then by LC coding
sequence; constructs with “LH” designation have the LC coding sequence followed
15 by intein and then by HC coding sequence. Constructs with “LKH” designation have
a lysine (K) inserted between the LC and intein. The constructs with the “(-)”
designation have one signal peptide at the beginning of the ORF and a methionine
inserted between the last amino acid of the intein and the first amino acid of the
mature antibody heavy or light chain that follow the intein. Constructs with the “(+)”
20 designation have one signal peptide at the beginning of the ORF and a second
signal peptide at the beginning of the antibody subunit that is downstream of the

intein.

[000230] The constructs were introduced into 293E cells through transient
transfection. Briefly, complexes were prepared using pTT3 vectors encoding the
25  OREF constructs and polyethylenimine (PEI). PEI-DNA complexes were used to
transfect HEK293E cells; see Durocher et al., 2002, Nucl. Acids Res. 30:E9. Cells
and culture supernatants were collected four to seven days after transfection for

analysis.

[000231] Protein expression by constructs. In multiple transient expression

30 experiments, the culture supernatant samples were collected on the seventh or
eighth day post-transfection. The samples assessed by ELISA and contained the

levels or ranges of secreted antibody from measurements of IgG as shown below.
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Modi fication of KIb Inteins at N Term nal
In light of the results described above for cleavage at the
we engaged in additional

[ 000257]

N-t er m navopiiosseyg j uncti on,

I ntein Spl

I cing Junction

eCirarst@obss4ps ovi de

for enhanced cl eavage efficiency. We noted that the first am no acid of

each of these two intejns,

Pab ki bA 5

i nst ead of 2B\ e¥%"tt@9‘§mn@jn°9}%bld]

capabl e of functioning as a nucl eophile in other

kl b
Ao BE v Sirigte arbeaibedh Goaelel due

intein systenms. W tested

the effect of feintroggnkidc@ NUcCl epphidEGsedrbid)aci g, cysteine, at this
position, in conbination wth int ro:lum% X Fmam)no aci d, glycine, which is
native to the k%;aﬁl:cxtc_ —tpstreamof—thethtern—aty t he end of the

1 1 an~ Na le!\‘\ CSoan Tahla 21 vwhi ech 1

I mmunogl obul i NnFRAGC3=5EHhR See—Tabl-e 21 why ch provi des sequence

i nf ormati on fopP P81 JongiL t(i'S)m‘ s fof thesedaddiltional constructs. The table
provi des the apP] i ton l - junctions for the

native Pab klb
as W in this
N-term nal spl

ap T h3-eifwnlont g (Pab ki b

h HL(-)<®ohstruct

(which is refered to

CoNT&xpfy lonaltd (H)hree c
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[000232] A conventional two-vector system expressing the same antibody as the
construct series described above, and using the same regulatory elements, was
included in these experiments as a control (see Table, bottom row). Thus the control
vector expressed the D2E7 antibody using a conventional approach of introducing
the antibody heavy and the light chains from two separate ORFs carried in two
separate pTT3 vectors. The antibody secretion level produced from this control

vector system ranged from 10 to 60 ug/ml as indicated in the table.

10 [000233] The IgG secretion level produced by several of the sORF construct
designs using the Lon inteins are in the same range, or higher, compared to that
produced using the conventional control vector. These levels are significantly higher
than those produced using the “2A” technology, which was reported to be at 1.6
pug/ml in mammalian cells (Fang et al., 2005, Nature Biotechnology 23:584-590).

15  While both Pab Lon and Pfu Lon inteins could be used in construct designs to yield
desirable levels of antibody production, the Pab Lon intein in the described pTT3
constructs allowed for a higher level of a higher level of antibody secretion. These
data also suggest that antibody secretion levels are generally greater when an HL
construct design is used than when a LH construct design is used. By combining the

20 feature of the order of immunoglobulin chains and aspects of signal sequences, HL(-
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) constructs were able to generate the highest levels of secreted antibody product

among those studied.

Further Characterization of Expression Products

[000234] Certain sORF constructs listed in Table 9 were further characterized
regarding aspects of expression including analysis of expression products. These
constructs included four examples which produced relatively higher levels of
secreted antibody: pTT3 pfu lon HL (-), pTT3 pfu lon HL (+), pTT3 pfu lon LKH (-),
and pTT3 pab lon HL (-). The secreted antibody produced from these constructs
was purified by protein A affinity chromatography and analyzed on both reducing and
non-reducing SDS-PAGE gels, and the N-terminal amino acid sequences for their

HL and LC were determined.

[000235] Samples produced using pTT3 pfu lon HL (-) contained gel migration
bands corresponding to the antibody HC, antibody LC, and fully assembled antibody
(on non-reducing gels), with migrations indistinguishable from antibody produced by
traditional methods with conventional vector such as the control D2E7 vector
described above. On reducing gels, in addition to the bands corresponding to the
antibody HC and LC, there were also two higher molecular weight (MW) bands that
appeared to correspond to the unprocessed tripartite protein (HC-intein-LC) and
partially processed HC-intein fusion. This assessment was based on western blot
analysis and mass spectrometry analysis. The abundance of these two bands
appeared to be dependent on culture conditions and can be reduced by modifying
culture conditions. These higher MW products can be conveniently removed from
the fully processed antibody drug substance using methods according to other
description provided herein and/or as would be understood in the art.

[000236] Samples produced using pTT3 pfu lon HL (+) contained bands
corresponding to antibody HC, antibody LC, and full antibody (on non-reducing gels),
with migrations indistinguishable from antibody produced by traditional methods. In
addition there was one larger MW band corresponding to the tripartite polyprotein.
Samples produced using pTT3 pfu lon LKH (-) also contained bands corresponding
to HC, LC, and full antibody (on non-reducing gels) with migrations indistinguishable
from antibody produced using conventional vectors. On reducing gels, in addition to
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the bands corresponding to the HC and LC, there were also two higher MW bands.
The first one of these corresponded to the tripartite polyprotein, as described above
for other vector designs; the second band corresponded to LC-intein fusion product,
resulting from incomplete cleavage at this junction. In terms of relative abundance of

products, there appeared to be as much LC-intein fusion as cleaved LC.

[000237] Samples produced using pTT3 pab lon HL (-) contained bands
corresponding to HC, LC, and full antibody (on non-reducing gels) with migrations
indistinguishable from antibody produced by traditional methods. On reducing gels,
in addition to the bands corresponding to the HC and LC, there was one major
higher MW band that appeared to correspond to the unprocessed tripartite protein
based on western blot analysis. Compared to samples produced using pTT3 pfu lon
HL(-), there was a relatively smaller amount of this tripartite higher MW band. This
result suggests that even though Pfu lon intein and Pab lon intein are homologous
and functionally similar in our vector designs, Pab lon mediated N-terminal cleavage
is more complete than that mediated by Pfu lon, as there is little HC-intein fusion
observed following expression from the Pab lon construct. It is noted, however, that

both constructs can yield fully assembled antibody product.

[000238] On one hand, certain protein outputs like the unprocessed and partially
processed proteins may be considered contaminant products relative to other
construct output such as the fully processed and fully self-assembled antibody
product. On the other hand, such certain protein outputs may be useful, for example
as material for further processing reactions and/or directed assembly which can yet
generate full antibody product. If these protein outputs are viewed as contaminant
byproducts, then as noted there are options and approaches to facilitate removal and

thus enrich or purify for a desired component such as the full antibody.

[000239] In addition to extracellular samples of culture supernatant from various
construct expression systems, intracellular samples were also obtained and
analyzed by western blot analysis using detection antibodies with specificities
against both HC and LC. Similar protein species were observed as described for
those species in the cultured supernatant samples.
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[000240] The N-terminal amino acid sequences of both heavy chain and light chain
products of various constructs were determined (see Table below). The results
signified that intein-mediated protein cleavages took place at precisely the two
splicing junctions, namely at the junction of the the HC and intein components and at
the junction of the LC and intein components.

Table 10. Heavy and light chain N-terminal amino acid sequences
of major species of expression products from sORF constructs.

HC, LC,
Construct N-term. AA SEQ N-term. AA SEQ
sequence ID NO: sequence ID NO:

control, mature HC or LC EVQLVESGGG 9 DIQMTQSPSS 11
sORF constructs

pTT3 pfu lon HL (+) EVQLVESGGG 9 DIQMTQSPSS 11
pTT3 pfulon HL (-) EVQLVESGGG 9 MDIQMTQSPS 12
pTT3 pfu lon LKH (-) MEVQLVESGG 10 DIQMTQSPS 11
pTT3 pab lon HL (-) EVQLVESGGG 9 MDIQMTQSPS 12

Functional Properties of 1gG1 Antibody from Lon Intein Construct

[000241] The secreted D2E7 antibody products from sORF construct designs of
Table 9 were also analyzed by antigen-specific ELISA. The results of the analysis
demonstrated that the construct antibody products bind human TNFalpha, the ligand
of the D2E7 antibody. Thus the intein-based constructs and expression systems are
capable of expressing and generating SORF products which yield fully self-

assembled multimeric antibody which is functional and antigen-specific.

[000242] Antibody produced using pTT3 pfu lon HL(-) construct was purified by
protein A affinity purification followed by SEC, size exclusion chromatography. The
purified antibody was analyzed by surface plasmon resonance technology using a
BiaCore™ system. Characterization of the sORF construct output included aspects
of its binding to the relevant ligand, TNFa. In Table 11 the results of values are
indicated from the BiaCore analysis regarding kinetic parameters of the association
rate constant (ka, units of 1/Ms); dissociation rate constant (kd, units of 1/s), and the
equilibrium dissociation constant (KD, units of M). The dissociation constant value
(KD) is understood to be similar to that for adalimumab (D2E7) antibody produced

using a conventional vector (with two distinct immunoglobulin chain ORFs).
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47 -- ALYYFSEI Q 48 pTT3- Pab kl bA KC LSLSPCK 46 C ALYYFSEI Q 48 pTT3- Pab
kl bA KA LSLSPGK 46 -- ALYYFSEI Q 48 Mat erials and Met hods for

Gener at i omoab1ixssdeer s: Constructi on of Pab-kl bA HL(-) 5planisanoss{ass CC,
and KC [000258] Several variant fornms of certain vector constructs were
generated. Pabkl bA HL nd KC were c tructed by PCR
For war d prfﬁ%@'el—']é %'Q%H%P@%F‘g@ripf%%qqyrﬁmﬂuw Ok @ R{TEOCWU& hplify the

3" end of the heavy chain to generate PCR product #1. Forward priners GA-F,

GC-F, and KC F Copbaiiget 10 [ Ngaqe¢Md)cd] MEA@IHNS] as giF(iin) as |conpl enentary
sequence to the; g3 GG PHLOTE NCayB1ENGE - HTH0ERgH | G F7 o&~,| or KCG-F and

the reverse primer rnmtern-R-2 Were used to anpiirfy the 5 end of the

Pab- kl bA intein to produce PCR product #2. PCR products #1 and #2 were then
purified using a Q agen Gel Extraction kit. The purified PCR products were
anneal @D(ANERIIE\Er sORF Loristfucts Riduging Antibodydwithr VadatiohiSof Laghit

151 ntel@g %nnerate PCR product #3. Vector Pab-klbA HL(-) was digested
usi ng redamn; ?‘N 2 ymes Sacll and Rssl| and then purified using a Q agen
Gel Extraction kit. PCR product #3 was subcl oned into Pab-kl bA-HL(-) (cut
Wth 56[0b02413]d88$éﬂdl SORF bemathRe®Ueré Qéﬁéﬁﬁté@Wltﬂﬂlghﬂclﬁ@mlsJ@q%ﬁééé fHagncy
DH5a cells (I'nvitrogen). Transformants carryi he correct nutations were
det er mateyangtions oMot ipominoglobulin light chain oft e D2E7 These sORF

constructs were engineered with the heavy chain also as in D2E7 and thus were

capable of producing IgG1 antibody material. Using constructs pTT3 pfu lon HL (-)
and pTT3 pab lon HL (-) as backbones, we generated and tested constructs with

10  sequence variations at the C-terminal splicing junction, i.e., the junction between the
intein and the downstream immunoglobulin light chain component (see Table 12).
The secreted immunoglobulins of certain constructs were purified by Protein A
affinity purification and analyzed on reducing and non-reducing SDS-PAGE gels.
Intracellular samples were also analyzed by western blot analysis using antibodies

15 against both HC and LC. See, for example, Figure 3 and Figure 4.

[000244] Figure 3 illustrates results of an SDS-PAGE gel for protein analysis of
SORF expression products. Secreted IgG molecules were purified by Protein A
affinity chromatography and separated on SDS-PAGE gels under non-reducing (A)
and reducing conditions (B). Lanes and samples from left to right are: (Lane 1) MW

20  markers; (2) control construct product, D2E7 antibody from non-sORF expression
system; (3) Pab-lon mut A1; (4) Pab-lon mut A2; (5) pTT3 pfu lon YP, and (6) pTT3
pfu lon MA.

[000245] Figure 4 illustrates results of an SDS-PAGE gel for protein analysis of
further SORF expression products. Secreted IgGs were purified by Protein A affinity

25  chromatography and separated on SDS-PAGE gels under non-reducing (A) and
reducing (B) conditions. Lanes and samples from left to right are: (Lane 1) MW
markers; (2) control D2E7 product; (3) pTT3 pfu lon HL (-); and (4) pTT3 pfu lon
MutA.
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20 foll owed by sequencing. The DNA fromcorrect clones was anplified and
purified using a Q agen Maxi kit. Prinmer sequences are indicated in the
tabl e belwo.2011WB3@011/ 053699PCT/ US2010/ 054475 Tabl e 23. pEmiusesiomeguences
for Mutants GA, GC, KC. Primer designation Nucleic Acid sequence SEQ I D NO
GA- F GCCTCTCCCTGICICCGEGTIGCTCTGTACTACTTCAGCGAGATC 49 CC- F,
GCCTCTCCCTGTCTCCHRIETr W@A@@@%@%ﬂi%ﬁw-termm'

TCTCCCTGI CTCCGGGTAAATGT CTGI A il) hteind G F CGGCGTGGAGGTGCATAATG
S R st

52 HI NT- R ACCCGGAGACAGGGAGA \GCACCAGITCTTTG
SEQID C-term. SEQID SEQID

Construct Intein NO: junction NO: Mature LC NO:
pTT3 pfu lon HL (-) ANGLFVKN 13 M DIQMTQS 17
pTT3 pfu lon MutA ANGLFVKN 13 MRAKR 14 DIQMTQS 17
pTT3 pfu lon MutB ANGLFVKN 13 DIQMTQS 17
pTT3 pfu lon YP ANGLFVKN 13 YP DIQMTQS 17
pTT3 pfu lon RP ANGLFVKN 13 RP DIQMTQS 17
pTT3 pfu lon VP ANGLFVKN 13 VP DIQMTQS 17
pTT3 pfu lon QP ANGLFVKN 13 QP DIQMTQS 17
pTT3 pfu lon AP ANGLFVKN 13 AP, DIQMTQS 17
pTT3 pfu lon HA ANGLFVKN 13 HA DIQMTQS 17
pTT3 pfu lon YA ANGLFVKN 13 YA DIQMTQS 17
pTT3 pfu lon MP ANGLFVKN 13 MP DIQMTQS 17
pTT3 pfu lon MA ANGLFVKN 13 MA DIQMTQS 17
pTT3 pab lon MutA1 ANGLFVKN 13 HA RGVFRR 15 DIQMTQS 17
pTT3 pab lon MutA2 ANGLFVKN 13 MD RGVFRR 16 DIQMTQS 17
pTT3 pab lon AlQ ANGLFVKN 13 - AIQMTQS 18
pTT3 pab lon NIQ ANGLFVKN 13 - NIQMTQS 19
pTT3 pab lon NFQ ANGLFVKN 13 - NFQMTQS 20

[000246] The immunoglobulin secretion levels produced by the constructs of Table
5 12 are indicated in Table 13. The amino acids at the N-termini of the mature light
chains were determined and the results of characterizing partial sequences are

shown.
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Constructs 5[ 000259] Stable expression vectors and cell |ines expressing
such vectwoonas3dye devel oped with enbodi nents of sORF eomaistmons447As an
exanpl e, a stable expression vector containing a sORF with a Pab Lon intein

was stably transfected into a Chi nese hanster ovar cell line. W
desi gned and @%é%edgg‘ lgyelp apd @QB\'@@%@'B@WH%@%%\%M CB?‘E}?ents

i ncluding a CW enhancer’inaéht%ﬁf&vﬁréd’\%dlﬁlmi‘)&ﬂ' ir,@k€e promoter, a SV40 pol yA

sequence, gastrin transcription term nator, R codi ng sequence driven by
a Sv40 pronpter, and an ORF which was the sane as that in pTT3 pab Ion
HL(-) which was used in transi gt expr eskiominsysiienmid The $ERHDconst r uct
PA190- Pab- Ijon Hl Censtrugis t huls pogpir ed and sesuarapablGe of use M a |stabl e
expressi on (yaaBefu;lorsigle-Fi gure 7. Addi|tM BMTQfonstructs arne skhilarly
prepared. 15{1G00RG6H mWaI ng [t he ¢al ci UIMBRAKRSRIGMTES r ansf e¢t i o2 t eclhni que,
the pAl90 cofsBLKGE, was | ntfrodused T nDQMFEsCcel Ts (desi gnat edr ) B3. 2)

whi ch were RIS SH LIN®S 48 96- Wwel T pllapasiQmrg8 densi ty off 20§z Cell s per

well in a SEES Hhath Edl UTTTCOTTt 54 T 1Y RV Qifeso 70 FBS. e tTgIsfgcti on
e AT o oot SR ety et o 2
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nmet hot r exat |eTTBEX)lon MPr a st abl go 25ex MRRBEOMIIQSSYyst em the sCRF vect or
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out of 4608 HeEak, WRMubl W Ch had an HRDRCWERRDIMTasTher | (443 of |2304) and
rate, 19% 13 3R LE RuBSST T Ve 7| J@W!QMT@Q“I g6 seggettion | evel s
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construct.
construct pTT3 pfu lon MutB, however, there was little antibody secretion. The

-

N

15 intracellular proteins produced by this construct were analyzed. It was determined
that when D is the first amino acid following the intein, there is little cleavage at the
C-terminal splicing junction, yielding little antibody LC, and a relatively large amount
of intein-LC fusion protein.
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[000248] Amino acid sequences of the mature germ line light chain of the kappa
isotype variable region (Vkappa) generally start with, D, E, N, A, or V; that of lambda
isotype (Viambda) generally start with Q, S, L, or N. From our results, embodiments of
SORF vectors using Pab lon or Pfu lon inteins for production of antibodies include
those having LC starting with any amino acids. In preferred embodiments, for
purposes of achieving higher efficiency of overall complete processing, the LC start
with an amino acid other than D or E although such amino acids can serve as
operative options.

[000249] We found that the region between the intein and the mature antibody LC
downstream from the intein appears to contribute to the efficiency of the cleavage at
the N-terminal splicing junction. For example, we compared the output of constructs
pTT3 pfu lon HL (-) and pTT3 pfu lon MutA. While the cleavage at the N-terminal
splicing junction is not complete when pTT3 pfu lon HL (-) is used, yielding some
partially processed HC-intein fusion protein, the amount of this protein species is
significantly decreased when construct pTT3 pfu lon MutA is used instead (see Fig.
2). Thus while various constructs may be useful in generating desirable products,
certain constructs may have attributes such as the ability to generate relatively
higher yields of particularly desired products, e.g., fully processed and self-
assembled multimeric secreted antibodies.

EXAMPLE 3. Further Options for Intein Components of sORF Constructs

Inteins of kIbA Genes from Methanococcus jannaschii and Pyrococcus abyssi

[000250] We explored further intein options for sORF constructs including inteins of
kIDA genes such as from Methanococcus and Pyrococcus species. We discovered
that inteins that are contained in the kiIbA gene are also efficient options for
mediating protein expression and processing, including in the context of cleavages of
antibody heavy chain and light chains in various single open reading frame construct

designs.

[000251] In particular we examined kIbA inteins from Methanococcus jannaschii
(Mja kIbA intein), Pyrococcus abyssi (Pab kIbA intein), and Pyrococcus furiosus (Pfu
kIbA intein). Inteins from the first two organisms are mini-inteins, lacking
endonuclease domains, whereas Pfu kIbA is a full size intein. The sequence
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lengths of the native intein protein segments are 168, 333, and 522 amino acids,
respectively. Sequence information in connection with these inteins is provided in
tables below. Inteins, modified inteins, and constructs are thus developed for

expression systems.

5 KIbA intein Sequences and Vector Construct Designs

[000252] The nucleotide sequence of Mja kIbA was modified to allow for relative
optimization of mammalian codon usage. Table 14 provides nucleic acid sequence
information for the Mja kIbA intein gene of Methanococcus jannaschii which has
been so modified (SEQ ID NO:34). Table 15 provides protein sequence information

10  for the Mja KIbA intein segment. See also Accession No. Q58191 in NCBl/protein,
MJ0O781. Table 16 provides nucleic acid sequence information for the Pab klbA
intein gene which was modified in the aspect of codon usage relative to the native
sequence. For the native sequence, see Accession No. [B75050 in NCBI/protein,
PAB1457] of the NEB Inbase information for Pab KIbA Intein. According to this

15  source, the indicated protein amino acid sequence is indicated as including -1 and
+1 extein residues which appear to be G and C, respectively. Table 17 provides the
amino acid sequence information for the Pab KIbA intein protein segment. Table 18
provides nucleic acid sequence information for the Pfu kIbA intein gene (native).
Table 19 provides the amino acid sequence information for the Pfu KIbA intein

20  protein segment; see also Accession No. AE010211 in NCBI.

Table 14. Mja kIbA intein gene, nucleotide sequence (SEQ ID NO:34), codon usage
modified.

Gctctggcectacgacgagceccatctacctgagcgacggcaacatcatcaacatcggecgagtt
cgtggacaagttcttcaagaagtacaagaacagcatcaagaaagaggacaacggcttcggcet

25 ggatcgacatcggcaacgagaacatctacatcaagagcttcaacaagctgtccctgatcatce
gaggacaagcggatcctgagagtgtggcggaagaagtacagcggcaagctgatcaagatcac
caccaagaaccggcgggagatcaccctgacccacgaccaccccgtgtacatcagcaagaccyg
gcgaggtgctggaaatcaacgccgagatggtgaaagtgggcgactacatctatatccccaaqg
aacaacaccatcaacctggacgaggtgatcaaggtggagaccgtggactacaacggccacat

30 ctacgacctgaccgtggaggacaaccacacctacatcgccggcaagaacgagggcttcecgecyg
tgagcaac
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Table 15. Mja KIbA intein protein, amino acid sequence (SEQ ID NO:35)

ALAYDEPIYLSDGNIINIGEFVDKFFKKYKNS IKKEDNGEFGWIDIGNENIYIKSEFNKLSLTIT
EDKRILRVWRKKYSGKLIKITTKNRREITLTHDHPVYISKTGEVLEINAEMVKVGDYIYIPK
NNTINLDEVIKVETVDYNGHIYDLTVEDNHTY IAGKNEGFAVSN

Table 16. Pab klba intein gene, nucleotide sequence (SEQ ID NO:36), codon usage
modified.

Gctctgtactacttcagcgagatccagctgecccaacggcaaagagttcatcggcaaactggt
ggacgagctgttcgagaagtaccacgacaagatcggcaagtacaaggacatggaatacgtgg

10 agctgaacgaagaggacaccttcgaggtgatcagcatcggeccccgacctgagecgccaggcygyg
cacaaggtgacccacgtgtggcggcggaaggtgaaagacggcgagaagctggtgaagatccyg
gaccgccagcggcaaagaactggtgctgacccaggaccaccccgtgttecgtgetgectgggec
gggacgtggccagacgggacgccggcaacgtgaaagtgggcgacgagatcgeccgtgctgaac
accaggcccgacttcagecgtgectgteccccecceccecctgecatgeccgagetgetgtecgagecctt

15 caactacgagctgtccagcatcggcgacgtggecctgggacgaggtggtggaggtggacgaga
tcgacgccaagggcctgggcgtggagtacctgtacgacctgaccgtggacatcaaccacaac
tacgtggccaacggcatcgtggtgtccaac

20 Table 17. Pab Kiba intein protein, amino acid sequence (SEQ ID NO:37).

ALYYFSEIQLPNGKEFIGKLVDELFEKYHDKIGKYKDMEYVELNEEDTFEVISIGPDLSARR
HKVTHVWRRKVKDGEKLVKIRTASGKELVLTODHPVEVLLGRDVARRDAGNVKVGDE IAVLN
TRPDFSVLSPPAMPELLSEPFNYELSSIGDVAWDEVVEVDEIDAKGLGVEYLYDLTVDINHN

YVANGIVVSN
25

Table 18. Pfu kiba intein gene, nucleotide sequence (SEQ ID NO:38), native.

gcactttacgatttctctgtcatccaactatctaatggtagatttgtacttataggagattt
agtcgaggaattattcaagaagtatgccgagaaaattaaaacatacaaagaccttgagtaca
30 tagagcttaacgaggaagaccgttttgaagttgttagtgttagtccagatttgaaggctaat
aaacatgttgtctcaagagtttggagaagaaaggtcagagagggggaaaagctaatacgcat
aaagacgagaactggcaacgaaataatcctcactagaaatcatccgctatttgeccttecteca
atggagacgtagtcagaaaagaggccgagaagctcaaagttggggatagagttgcagtgatyg
atgagacctccttcacctecctcaaactaaagctgtagttgaccctgcaatttacgtgaaaat
35 aagtgattactaccttgttccgaacggaaaaggtatgataaaagttcctaacgatggtatte
ctccagaaaaggcccaatatcttctttcagtaaattcatatcctgtaaaattagtcagagaa
gttgatgagaagttatcctatctcgctggagttatactcggtgatgggtatatatcatcgaa
tggatactacatctcagctacatttgacgacgaagcttacatggatgcctttgtctctgtag
tctcggactttatccctaactatgteccecccagtataaggaagaacggagattacacaattgta
40 actgttggctcgaagatttttgctgaaatgctctcaaggatatttggaataccaaggggcag
aaaatctatgtgggatattccagacgtagtactttcaaatgacgatcttatgagatacttca
tagctggacttttcgacgctgatgggtacgtagatgaaaatgggccctceccatagtectagta
acaaagagtgaaaccgtggcaaggaagatttggtacgttcttcagaggttggggatcataag
tacagtttcccgtgtaaagagcagagggtttaaagaaggcgagctgttcagggtaattatta
45 gtggtgttgaagatcttgctaaatttgcaaaattcatacccctacgtcactcaagaaagagg
gccaaacttatggagatattaaggactaagaagccatatcggggaagaagaacttaccgcecgt
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gccgatatccagtgatatgatagctcecctctceccgtcaaatgttgggattaactgttgcagagce
tgtctaagttagcgtcttattatgcaggggaaaaagtttctgaaagcctaattaggcatata
gaaaagggaagggtcaaagagataagacgctctacgctcaaggggattgcccttgctctcca
gcagatagctaaagatgtgggtaacgaagaagcttgggtgagagccaagaggcttcaattga

5 tagctgagggagatgtttactgggatgaagtcgtaagtgttgaggaagttgatccgaaggag
cttggcattgagtacgtctatgacctcacggttgaggacgaccacaattatgtggcaaatgg
catactagtctcaaac

10  Table 19. Pfu Klba intein protein, amino acid sequence (SEQ ID NO:39).

ALYDFSVIQLSNGREVLIGDLVEELFKKYAEKIKTYKDLEY IELNEEDRFEVVSVSPDLKAN
KHVVSRVWRRKVREGEKLIRIKTRTGNEI ILTRNHPLFAFSNGDVVRKEAEKLKVGDRVAVM
MRPPSPPOQTKAVVDPATIYVKISDYYLVPNGKGMIKVPNDGIPPEKAQYLLSVNSYPVKLVRE
VDEKLSYLAGVILGDGYISSNGYYISATFDDEAYMDAFVSVVSDEFIPNYVPSIRKNGDYTIV
15 TVGSKIFAEMLSRIFGIPRGRKSMWDIPDVVLSNDDLMRYFIAGLEDADGYVDENGPSIVLV
TKSETVARKIWYVLORLGIISTVSRVKSRGFKEGELFRVIISGVEDLAKFAKFIPLRHSRKR
AKIMEILRTKKPYRGRRTYRVPISSDMIAPLROMLGLTVAELSKLASYYAGEKVSESLIRHT
EKGRVKEIRRSTLKGIALALQOQIAKDVGNEEAWVRAKRLOLIAEGDVYWDEVVSVEEVDPKE

LGIEYVYDLTVEDDHNYVANGILVSN
20

[000253] We synthesized the nucleotide sequence of the Mja kIbA intein and the
Pab kIbA intein with sequences employing mammalian codon usages. The following
mammalian expression vectors are constructed: pTT3- Pab kibA HL(-); pTT3- Pab

25  kIbA HL(+); pTT3- Pab kibA LH(-); pTT3- Mja kiIbA HL(-); pTT3- Mja kibA HL(+);
pTT3- Mja kIbA LH(-). These constructs were made on the PTT3 vector backbone,
as described elsewhere herein. The Pfu kIbA intein nucleotide sequence is the

native sequence, and pTT3-Pfu-klbA-HL(+) was also constructed.

[000254] As indicated for the constructs that use the Lon protease inteins, all the

30 constructs with the “HL” designation have the antibody immunoglobulin heavy chain
(HC) coding sequence followed by the intein segment and then by the light chain
(LC) coding sequence. Likewise, all the constructs with the “LH” designation have
the antibody LC coding sequence followed by the intein segment and then by the HC
coding sequence. Constructs with the “(-)” designation have one signal peptide at

35 the beginning of the ORF and a methionine inserted between the last amino acid of
the intein segment and the first amino acid of the downstream extein segment, e.g.,
the mature antibody heavy or light chain that follows the intein. The constructs with
the “(+)” designation have one signal peptide at the beginning of the ORF and a
second signal peptide at the beginning of the antibody subunit that is down stream of

40  the intein.

78



3.47 14.78 24 0.76 0.68 25 1.22 4.35 26 3.67 2.62 7.56 27 1.29 4.26 6.96
28 1.29 3.14 9.71 29 0.96
WO 2011/053699 PCT/US2010/054475

[000255] The constructs having various KIbA intein segments and configurations

were introduced into 293E cells through transient transfection techniques. At seven

to eight days post-transfection, the culture supernatants were analyzed for secreted

antibody by measuring 1gG levels using ELISA. See Table 20 for these results with
5 values in units of micrograms per ml of sample for each construct expression

system.

Table 20. KIbA intein sORF constructs and secreted antibody production.

Construct IgG (ug/ml)
pTT3- Pab kibA HL (-) 19
pTT3- Pab kibA HL (+), 6
pTT3- Pab kibA LH (-) 0.4
pTT3- Mja kibA HL (-) 13
pTT3- Mja kibA HL (+), 4
pTT3- Mja kibA LH (-) <0.1
PTT3 -Pfu-klbA HL(+) <0.1

[000256] We purified and analyzed the secreted antibody products expressed by

10  the constructs, pTT3- Pab kibA HL(-) and pTT3- Mja kibA HL(-). The antibody
products were purified by protein A affinity chromatography and characterized by the
electrophoretic technique of SDS-PAGE under both reducing and non-reducing
conditions. See Figure 5. Under non-reducing conditions, culture supernatant
samples from these two vectors migrated primarily as a single band, however, with

15 apparently larger molecular weights compared to the control antibody. Under
reducing conditions, we found that culture supernatant samples from these two
vectors contained detectable bands corresponding in size to the antibody LC and
HC-intein fusion components. The corresponding immunoblots using either antibody
against IgG1 Fc or kappa light chain are consistent with the characterization of these

20 bands. These results suggest that there is relatively efficient cleavage at the C-
terminal splicing junction but less efficient or even little cleavage overall at the N-
terminal splicing junction. Even for constructs and expression systems where less
than complete cleavage efficiency was achieved, however, the immunoglobulin
heavy and light chain subunits were able to assemble and become secreted as

25  complete IgG antibody molecules.
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14.77 30 0.43 2.76 Materials and Methods for Stable Expression Systens.

[ 000262] Chi nese hanster ovary cells, cultured in A pha MEM suppl enent ed
wi t h 5H Twend11103369di al yzed FBS, were transfected with epprasseionsuest or
using a cal ci um phosphate co-precipitation procedure. See Kingston, RE.,
et al. 93 Unht( 1|6 23: Arrpl i fi catrton .ng CHO Cel | Expression Vectors,

QN o KIb InEging gl N Tesming). 1 Brent, R, More,
D.M, Krngston R E., Serdrran J.G, Smth, JA and Struhl, K., eds;

W ey I[0b8p5H ffisht dﬁ"@r‘ﬂé Muts de%cﬂr@e@%béve Td?’fbl eldl tHaN- térﬁﬁ‘nzﬂe' I's were

transferred usi ng Trypsin/ EDTA at room tenperaturé and resuspended in
Al pha- ngppm@mmemageca%aﬂdaﬂlqméeffGBstQ QroviKie ﬁorwmamd cleavage

2011/ 05 99PCT/ 4475 dFBS [ Q me el ective r

Cr anst GIdANEE 'S dRrdREl B et Rb SeRTPLL RS Rodiien': el e
supgr natsa kaN isSsalaMineqAId;he) |ﬁ§ﬂe@@tdf%st@ﬁfee?@>¢sr enere Upidesstand ELdtSA
specific for hunan | gG gamma chain. The cell |ines that gave the highest

ELI SA Siy§irine ea ecsidie garable of Aunationingsss areslasphilaimpigr tkin syskems. 5an
| nhi bi t ret8%te9|_t'ﬁg tﬁ?@f oI Irﬁjéa ﬁﬁklle%PRfr %‘r‘ﬁ’h{}%cm Q:&Etrerr#ee flgsof the
enzyme 0 anplr rcation o vector. " Tines o' el tured in

var i ouspositire it cambimagionfwitiliKtreddcingrorecaratho adid t gligciea pwhiehiionative &nt i body.
[000263L6In enbodi ments, caonpositions and net hods of the present invention

can enpheybA BRETEURSERAP of Hirstteibt at the ahst ohheivE UngieRyin Her  exanpl e as
desgr i l%‘:ég; éhtlgﬂ{é% %?%%ﬁ@ﬁ g?éfvr@eé’ge Ledde inférridtidp fof prot@ie 264]
or ble ce

Ther ef sta expressi on syst ne are generated using various sORF
desi gndoatidseauklitiana son$truqbsu fThedalble prbhdes%asym aqsl resleiuaelatt th;sur ted for

i nt t th t tf f | ti
sUch adwarH By REiass o6 D1 na e Rap ki R ha it KPR GSHYBbet s Tor
I ntein Qth?f & rBfdre b i bf§'Wg iy W§Ebﬁf3§(t Ané& %e%ﬂ%ﬁrﬁé@t\ﬁltf{ RR2&RMs Néhe

|nvest|gated aspects of the intein ferm nal l'icing junction in the
cont extNtberrmmadanh@nguocmm H\ebg&weldh( éa@CaBthklbﬂ)Hrhé\)rGéoaBdrﬂﬁh Islban part to

e n G SDerstaaed Mgt Rogion L ibeR o BB FRATR (e

cl eavagevefdded iREroduddd iMmeutanticonBiriets. hbeg fbdeldtsHstrobts, ﬁa@srebAu«rLt(her
constructs had variations of light chain junction nutations. As

over vi ewC dempostigtedl toe atdldy éQléép@ﬁs@ndr@ﬁﬁ%%@@ﬁ'ﬂéWﬁhﬁT'C@ﬁHC'@ﬁV@g\% l'i ght

chat ;. 360 \Pledhey TREIN OREAS: 28e B9 R bl RDd e ROy 2t e at

position aced w went 0sSi nat ur al

25am nexpeeskioreand SBS- %E%@Wsr’zs &f Igﬂﬁﬁmrhmﬁrmcerearnczfonhtrgbrs_ chain
junction nutation

20 Table 21. Protein sequences for segments of Pab-kIbA constructs

with modifications at the N-terminal intein junction.

Extein / SEQ SEQ Extein / SEQ
HC at D Intein at ID Intein at LC at D

Construct C-terminus | NO: | N-terminus | NQO: | C-terminus | N-terminus | NO:

* *

Pab kIbA native GHD G 40 |A LYY 42 VSN CMGT 44
Pab-kIbA HL(-) WT SPG K| 41 A LYY 42 VSN MDIQ 45
Pab-kIbA HL(-) GC SP G C LYY 43 VSN MDIQ 45
Pab-kIbA HL(-) GA SP G A LYY 42 VSN MDIQ 45
Pab-kIbA HL(-) KC SPG K| 41 C LYY 43 VSN MDIQ 45

* Asterisk indicates a position where variation has been introduced.
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constructs used the D2E7 anti body codi ng sequence and the Pab Lon intein
segnent in the HCintein-LC configuration. [ 000266] The constructs were
transf ectwo 20n33@93 cel | s. Transi ent expression yi el deg#chmiugbolbg&ists t er s
usi ng nost of the Met substitution constructs, with a nunber 300f these
construct el di ng expression | evels higher than the control construct WO
2011/ 05@@%&/'{1@%1@7" BRabeN joapeananis OgPrqt‘ﬁ'PsgeﬁH@PF‘?%W. &ltA gure 10.
The Aspoidbgtist ution constructs generally yielded |ower |evel of antibody
expression; see Figure 11. [000267] The efficiencies of polyprotein

processing were investigated. See, e.g.. Figure 12. The library of
const rluct s easisecton t he vHE atijorSER IDVet pNdesed |ef f intdient |SPF@HRNS} ng of

both tlhe HC and the LC fromthe pnmq:prn pinpctignm' llar to the [Pab Lon HU(-)
const rlPET3HPaNOA L 6) JodSLSBEK | Thdb|intary M cod ALYYEBEIQ Jcog 48, ¢ hd
var i atifda3dfaoAl C';"“pe;r dPLSEChave A4l ativel yci Apai AYESER i g 46
proce°snﬁﬂﬁ', Paodb FAR ARG EIJ:SL*SPQ LC aﬁz s+gr-H-gant C,AW)"“S'E'Q Fatefh-te
fusio pjj‘S-thg :’]db eies- LS"."SEGK St t46.of reorptete ALYYESEIQ H5— nﬂ&r“r’ted
P13 Pab kbAKA™, "7, LSLSPGK ™ " 46, L~ & = — | ALYYFSEIQ [° = 48 "
tO be FTTUCPJTTIUcTTIt Ul L 11 1T1Iat U Ul L1 LUANT 110 altT U adt L T Sprruoriy
junction and therefore appears to be associated with the overall |ength

difference of one amno acid unit. It is noted, however, that even

const r uaterialy sy Megthddd firiG@ieraligtedf Vecters: Canstiidtin girRebHRIBASHNE) | 9G
product. [000268] In an experinent, the IgG antibody products from 10 out
of Bhe Yaram$&A. s Klhe et hi oni ne-variation library were further

anal yzed. Sanples were 15batch purified using Protein A affinity

chr omat Qgglliy i i %}P(fbtn% S
spectr ng?ry {r?glé}% |I kgﬁ%@ﬂa@ﬂg?ﬁggé@?ﬁqﬁecu ar t%&éﬁt . %&gteﬁlﬁéof mass
spect r ddteA HL(H)mduzateGA, IGE, ard KBosgrd catstructed oy PAORnToprvardiprincemidCr uct s
(Pab 1 A, Pab lon ML QO Pab lo , Pab lLon ML F, _Pab |on .G, Pab
on v enBasvarse pmnqr,Hlﬁgg WETR R0 R araﬂl?fmhi?_ Shel ofoﬁt?_ AN O
ver e fapRMcAscSNORMEAGE #1N ESNFOPFHIS IGAESICNPMahE KU $CicBRtH&RVage
occurring through intein-nediated reactions. The construct 'in which a Cys
wad Ous dbe desirep nadstionsasmell@sochuelé meniarymeseiesse do He arehd o hemsavent s

and contai ned . ot-ej peci t hat,, coul d_he spli ci product
lggestyt Ruftels BBt PRBEKERE B i P o o B alsiy M R ko cour o
suppor tarﬁplﬁ%@héws@rhdi of the Pab-kFeintdhedoroduteZPeR prodacest.i PRy ptdduidts chai ns
produced, the presence of the first amno acid of the LC denpnstrates that

t he antfbedy #grmrradbeppotfieddsing mQiagasseelbxirastionikit.| The pHEReGELSUs in the

LC N-t ] reqi f ' 10 i y an no
peptid sréhlggt iV fg’ ya‘?'{?\}%%c@ @ggi%%gﬁgﬁgélﬁ%gﬁmﬁkg?e %@%rggsggﬁoﬁ%gp
AntlisbodplteﬁBR_Bcﬁh geaerge d@@ﬂ? peansdt H3C t\tector IPQIQ&R?Q]—I LY r\:\lm\/c_!a'geﬁed usﬁﬂ@Fh
constructs ich were adapted_to express aniibodies at involve a human

| ambda FP?EHVEQ'& ﬁQFmeﬁﬁﬂP@{éﬁRﬁﬂ /N ﬁ‘re@s@l?quti PRiNey2 hﬂﬁ%’? 6\6 'IEXtraC“O”

2011/0 ' i S Nk i hgen,
interl gﬁtﬁﬁ%@dﬁﬁ%ﬁ aﬁ’??b@?'@ﬂggb@gﬁﬁ/w&gﬁ@g‘?&r\’?}?ﬁ‘aég?'éé?&i%o%?'?/%z and a
| i ght diamologbus aeduoabinatibry peMasSeeurdEfaeeay DSl delbAvilyogeri)f el d, et al .,
July 5,.2005 for Human antibodies that bind human.lL-12 and, net s for

ot otuct HETSBTTBOARITVIRS e SerpSapnatpus e SN U8B RalRCHET. 674
vweng NEgRowSd BY s@a[]@hélﬁg.usf heSORAGdHIdoRdct EloBEs Yvaklarhlifiest &d parifdd uct ures
of the SORF cohponent of these constructs. Three of the constructs had

conf i gussing akiagen IN@Xi KiteiRineT, seguenced ace nsticaied i thedtablenbelgwr at i ons of
LG intein-HC. These vectors were introduced into HEK293 cells via transient
transfection, and their antibody expressions |levels 10 were assessed by |gG
ELI SA. The three HC-intein-LC constructs yielded titers of antibody in
sanpl es of culture supernatants which were simlar to that of the construct
with a simlar configuration (HCintein-LC) but having the D2E7 anti body
segnents. In both cases, the ABT-874 and D2E7 sORF expression systens

enpl oyed the Pab Lon HL(-) aspects. The two constructs having the ABT-874
15anti body segnents in the LC-intein-HC configurations yielded | ower |evels
of lgGtiters. [000271] Sanples of 1gG produced in the supernatant were
batch purified by

81



Protein A affinity chromatography and anal yzed by SDS- PAGE el ectrophoresis.
These anal yses reveal ed that the LC conponents were conpl etely processed
from 20t wopoiyps@vein in all three of the HC i ntein- LCPCONSRe005875
[ 000272] The 1gG sanpl es were al so characterized usi ng mass spectronetry.
This anal ysi s conflrrred that the LC produced from three HGintein-LC
constructs started aPERX h'gr'@ﬁbﬁ%ﬁ#@ fQrMisants; a Eof$ing to the
construct design. This result is consistent with precise cl eavage being
medi atfggidy T he [INtRIcTAckS8ELdnBe TNE 25 configuration. The LT COMPeR@mS
produgedsifi=n t He two constructs which do not have an extra net hNoni ne
resi duesaer e t he game BsarsTat@erdairdaemaeraonaolcsarglenel ABig 874
ant i bg@G-F Thus VW d rdmat d 1 gl Qi @it e R d Bet @ (s doneo T or he
D2E7_dmdpody. Uty it d ltd 5 ORI R A d Th AT WG A dHIR, ACTbpvemrent. of
v) guence T tNe exXpressronm p uct
Che 3 HCF ™ dmmc;I*GcfAt!dh‘c,c;‘A‘*fA‘Afef ot 5 Ak od

|a¥a¥a ot not Al on

T OC4 CUITOU A\ AV e ] 11 [ e ) QPC\JL | UIIUL | _y (AII(AI yal J V\I(J.J [e v} ¥ |
to eval ng:Eg t he AQ%QQQ&QAQAQGGA I the HC which denmpnstrated ﬁ%\ expect ed
MV ac AN HFNE? o 13 TEHGAGIACHERIRE W0 2011/ 053699PCT/ Us2010) Bk4475

EXAVPLE 7. SORF Constructs with Intein-based Purification Tags [000273] In
enbodi nents of the invention, constructs are designed with inserts. In

ebod: Tghple GORSAdEBYAY Stale Yelfors nd Exft inks SARBERPLORIOVI dino 2

15
P
a

det ect abl e signal rovi nriion
el errentComstraoimdl ments of 5the invention, constructs are designed to
facilitate the separation of certain construct- related expression products

f f h duct I t d
gendy alBaB2sSETatl esprassiar vekioR anbre (B s Hre suck dacoRs cdhbee
mul ti mefdye| Rl WK Kot EAts' SrADRE BbXSiiGs OIMCATBRAAPIES ol digbladi ng

partially processed proteins fromintein splicing reactions. In the context
of exprepsésaioniector torairsog ataQRRE withhe Paiborluast intesn Wasl—stabll}/éranS[ectaq |l ead to

|ncorrplete e re ctl ans at on the Hintein or | elnL

| inct ot ET GHResE AR o OB e ol CCahel ahb iRt elBle™ or e
t ripar tg@RF"éXEFéé%'Idh ‘e@8r Wﬂﬁ‘é&ﬁﬁeht@ |ﬁclaéih'g%/@anﬁén@éW§h%1d@hbvﬁJ§' ci ent

cl eavage which would generate H intein, and L conponents. Even in the

| atlOer @ﬁm&temmﬁm8§V4q @oluéﬁe@elen%fgﬂstrﬂrotna@ﬁm@mﬁ@rmmaé@rn DHER

conpone 8 |.ope th a
tag, pre ga%%@l? an |q1r3’ tga}f%tagdﬂ@% Fa gjr%ﬁlp ﬁ@,ﬁg&s\@g%l[%g Vgtsh ci ency
of the that Bl pT I3 sab!&geHa(l?i:(AmncH wealised i &ansueanexpr{eégla%ﬂdste@ﬁs demeri bed

el sewhere herein, in sa nB es of culture supernatants from sORF constructs

we havSBE SPRsUER/AT-Pahrien HL(y an%%§ﬁaparﬁ9@%@.%p@§I%d&ﬁ@$ fi ng ¢ he
chai ns. SR e RRD L D SR e T R R ] o PRI areld e e

contain internal polyhistidine tags (IHT). This provides for conpositions
and 5met[00026@]o Usirgothercaididmapiibsphiie irensfesipatechngueo thaippi 8¢ esseiduct

t t 000275 f dt b
Choert M BoSHEPAE EICHO SAS e tnet FrOHP A PARTIT et PRt 1S A8 s e
into agal pams AcEaersil) 6 iam@ensﬁyera,val ¥sa §e|@Et|éreﬁ+wm cRntHAREMNERS
several inteins in conjunction with structural nodeling, we identified a

sol ventangce%ssBH! d hledmﬁaﬁecztmnrplamsmemaempprt@r@dd‘@ugrcaﬁpsmcem#p@pn@@\l intein
and the rﬁjyl gé&g uriosus (PFU) LON intein. This loop is | ocated between
the enddifuél ﬁ "domain notif and the F/ G bl ocks of an intein 30(see
Figure 14). Figure 14 illustrates certain structural notifs of inteins in

t heocorf0e826 tff Atswmploepdf 3Mclohes fioresORFestablecatpressitd asbied pAr9OWalnf a
sol vent accessi ble | oop hetween the H and F/ G bl ocks for introduction of
i nser t 00 ftY(uANEy32 ggges dogn gpaol stable expression vector pA190 transfection

reactions were selected and grown. At this stage, the IgG secretion levels were
assessed for the selected clones without amplification, and levels were also
assessed after amplification with 20 nM methotrexate (MTX). For a stable

25  expression system, the sORF vector generated a significant frequency of growth
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WO 2011/ 053699PCT/ US2010/ 054475 i nformati on avail abl e at the internet
website, http :// tools.neb.conlinbase/notifs_endo .php (I nBase, The Intein
Dat abase:W0RoHasB6yg Endonucl ease Motifs; | nBase Refereneer/iResbpsid7s. B.,
2002, I nBase, the Intein Database, Nucleic Acids Res. 30, 383-384) (source
of schematlc diagramilluystratin ertain intejn structural atures

i ncl udﬂ'f&'tw&we@ (2504 nesityve o%{t@rf%ﬁﬁg Eﬁ’te”@n‘é{ W@@W%@Pﬁﬁ&'ﬁtﬁﬁe i ndi cat ed
domai ns, i S i sed
i n e 290 B PR 1P S S B e el ISR

Fi gur e sbtretan lavelsfurateniconditibns oh&ev 4T Xmsﬂﬂw@l maeSﬁndreatsetecw fol | ows:
boxed am no acid nucl eophil.es in standard splicin i on; upper ase
ot er SOUHBOFRIAT 2hPHE Dbt 25 BBt o pat L of Poliueclice T hE

am B0 aghdls ddhdlit@n?érWifkaO GM VTS F8r LM%eI&Ye&@Ibhé@tﬁé’lg’@Qééﬁeﬂén 'I@fél@”' S”B
[000276] Using site directed mut’ agenesis, we inserted ol yhi sti di ne

af fi ni trgnged fram abeut il 4o lapopt amictagsams uetﬁénlamtmabpubha Réde clanesns to

aut o- protistbfer s PRTR SR afiet [l SEe 2Tl pdlo Lot v b et 1 1

pr ot ei rhe tsDRPtOnSree BoIRSs' ddrnogsttdted lcopfludrscysinltig ridharsie esithles. | n
addition, exam nation of the crystal structure of PFU-RIRl1-1 structure

suggest@nﬁﬂﬂa@r eatstivieloragigly claer @@ammgen@dﬁqrﬁn&w@re athotD aM Mdpg S&REt  does
nOtIOSUQﬁéﬁ’é% r%lvx} S rmla‘éﬁga%oﬂf@é sé&%r%ﬁ‘ﬁ]éé’ We%@bn?l%c?&f boxyl
term nal au tlc reaction. For exanpl e, polypeptide tags or proteins
t hat halenesr Abtherﬁ‘atb@ssagémmo hit MTDQI2806 of dloeesWotﬂnthe coroeatipnalxi m ty

houl d bst ant d t t t' f tein.
T pr erERleamsPnEMENY kUt Buts (i eilan et S, R bloms) At ovi ded
wher ei dintein
acti v ﬁiﬂﬁ%‘“‘?'?""‘?r‘éé"iifoi’éﬁ SOTRRES) '%z??*?hf’ééd?%gr @Péﬁq’é@ﬁ@&”‘ﬁ%@?‘?@
conpongres Riguwel)i ddeshidats slggent sastoamrpsadvantage pf osingrsORREexpressaom be

i_fied to 25create.na i fferent ncti onal . [0 7 For the
or 051 orvecits: R caagrisnL b be coRkSalana Ut 0. Th i R e pEEenb EERRER ¢ o
i nser t i préssigmeyetReanaliing B CHG RBHARE YeVBRPHRAN The!JBRF tfsHdd Ao si te
is | EFIP (AA 323-327) and downstream of the insertion site is I SFSP ( AA
328- 33"emenstrate@ agsantagrousitavers ot aijibogysestrionnderiogaditioag of dirgekf er r ed

| near t Anbicenth B HAMATA Tt S el A8 chou PRE R W A0R M n i e
is GRLME(%Ié@@@@%)ecrétl@nelaaéls@vetég?ng’stug/mm \mt‘rdtH%atbplf% dloviey N
constructs, %@Sgguences whi ch were inserte

2029/ 0533/@9@@9‘ b 20940 R AenadEyinthe prﬂLICé'@Pr\@VdHf-IﬂﬁHH/’(”SE@“@D NO 56),
HHHHHH W3] E@Tﬁ(@ db
the | awFHél tgezggsslgguencg l} @n%n = "hist’i d| Ao a%%ﬁé hﬁ%s@@%ﬂ%@%f ﬁlgert)s/

can be letdisiat eham apqﬂrﬁbamﬂ siepe TregealuésiatehiprmicnsgramspeuahoklgEfomr be used
as woul d be under stood 7 e, |HT-nodified intein sORF
constr lj@@%p@%éd@%%; hse 5%?’4&}8{)12'43%%%;? Ckimlar to those without
the IHT nodification. This result suggests that the I HT nodification does
not disrupt the ability of the intein to function in its auto-processing of
the sORF product, nor does the IHT prevent the correctly processed

10anti bodi es from being secreted into the nedia. [000279] Using i mobilized
metal affinity chromatography, we denonstrated that the intein containing
contam nants can be rapidly and efficiently renoved fromprotein A purified

anti body preparations via the IHT. These I HT constructs have enabled us to
separate correctly processed anti bodi es and represent a

83



15conpl enmentary nethod for the production of sORF-derived biol ogicals

i ncl udi ng therapeutic antibodies. [000280] Using internally H s-tagged
sORFconstwobE/058éve D2E7 anti body nol ecul es were ef fici egtrlus2eepsssas ed from
the intein-containing protein species in flow through node with the

t echni que of nickel colum chromatogr i D2E7 ant i body

20pr oduced usi ng tﬁ‘@'@%ﬁg P‘E'(esfc}%dﬁg ﬁdt‘ﬂﬁa wf m@B iG&lONei ent |y separ at ed
fromthe intein-containing prot ei n species using Q columm. The 1gG sanples
produced fromthg Pab Tgn FL(-) purified Qymprotein A technpl ogy, and the

| gG sanpl es prodycgshefa M e MTRD [ OrhofiM M X 1O Hi RowRgEXUct s and purified
by both proA and|N - resins were aJso anal yzed| yreSomfo@mt | onati on. The
post-purification sapnpl ¢s showed 2bi npregged pufity of nmonongric 1gG

speci es. Size exglusy on|[chr gt ogr aphy 3=C) Turther renovefd residual m nor
contam nants. The puififed T Sanpl es were analyzed by Biafore for binding
affinity to the gpecffig antjgen, [INFa. od‘,ne affinities of these sanpl es

wer e indistingui giraie ¥ rom{die D2E7 ant § ody produced using conventi onal
vector. WD 2011/[053699PCTUS20107 D54475 FEXAVPEE 8- Ao tom I ntein [000281]
The am no acid s quqlbc fot fé e—Php—ton ”alt eirnof P%i gcoccup hori koshii 0T3
i's indicated bel ov g)cc &t SCFM ccesston 1;%—5%295%87%'—%& / protein,
PHO452, accordi ng—te—t+nbhase theNEB+ntern—Dbatabase—5—Tabl e 25. Pho |on,
?\TEE&(? )RC IKd\/\/SKEgléle:{ icnﬂ \EE(SQI(EIEZ) 1!\‘ 5??(‘ I'%;EI\'SQ-_‘LB(_I\VIIF\\IDI | TKDCEV/K] | W INK

REGKQKLRKI VNL DKDYMLAYT PDHKVEPSEGLKEAGE#3 TEKDE |+ RVPLVI—|

LDGPKI ASTYGEDGKFDD V2| RKKYNOKTONGYKRARREL NI KE ST 612 QGAKPNSL KM
EELEKLNLLPLT SE DSRUBKVAL | 084 Al FS DA DRNENT LS FI

SSERKAI ERFVETLKEL EGRENYE | ROMNEE SLf;KS I19FRTWIRRI | RFEVAL 10
GAPVGNKTKVKLEL PWN &l KP Sl FE6AENDE YSERSEVPREARYEEGITRENGT FE

| AQLTDDVEKKLPF FEE [8WYll SFREEKAKVRVDKTO.SDKYKVRL | BSO S | LNFLEFI PI
SLSPAKREKFLREVESYLAAYP E S SL0SGRI EE LREW FNRI| KKGERR8 F | E TVWEVWNVTYNVT
TE TGNLLANGLFVKN$ EXBVPLE 9.2.2%ectofs anzl4d i ght| chai n _si gnal | pepti des.

15[ 000282] Further advances desve bgen nmdte in the camsbext of single open
readi ng frame vegtors for expgeessi pn of248 ot eips. | @.6enbodi frents, the
vectors enpl oy priotenns |of iagwnog|ogulses for| expression i h manmal i an
cells. In such vectoeps, [configgurat| ons ppp conponent 949f 1 ght chain
conponent s i ncludingzl 1 ght ¢jw n s| gnals pepti des ar ¢ gesi gned and
generated. 20[ 000283} Tn enpogi menfs of g ngl €[ open readi ng| frame
constructs, signdl pgptifdes {j0m native, ffiman antibody T1ght chain sources
are enpl oyed. Fo eégrrpl €, g ght 55@ msfgnai 7%@p[l des are reported
in V BASE, whichi MGLudgs—a Z§L atbase Ul4béll or et OTT QR hroman gernl i ne
vari abl e region §EAUETCES II1L§§)I sou §!|1in as 'C:vfll'uglfsr and—EMBL dat a

—h('[

i braries. ThEVB/-\.z uclLach%lb af Hated—wth L!II4 7IV‘RC 26Centre for

Pr ot ei n Engi neer itath. -Cattbrigge,—ntrted 'gé“.gdorr tavaitable—ai internet
address, http: // vug.oc re—cpe—eam—ac—uki-—H—See—atse—G udicel |l i V et
al ., Nucleic Acids Research, 2006, Vol. 34 Dat abase i ssue D781-D784;

Retter | et al., Nucleic Acids Res. 2005 January 1; 33(Database Issue):

D671- DVidterials S Methbd (ool milessioMISysRings.vect or desi gns are provi ded
whi ch can be used to produce

[000262] Chinese hamster ovary cells, cultured in Alpha MEM supplemented with

5 H/T and 10% dialyzed FBS, were transfected with expression vector using a calcium
phosphate co-precipitation procedure. See Kingston, R.E., et al. (1993), Unit 16.23:
Amplification Using CHO Cell Expression Vectors, Current Protocols in Molecular
Biology (Ausubel, F.M., Brent, R., Moore, D.M., Kingston, R.E., Seidman, J.G.,
Smith, J.A., and Struhl, K., eds; Wiley Interscience, New York), 2:16.23.1. The next

10  day, the cells were transferred using Trypsin/EDTA at room temperature and

resuspended in Alpha MEM supplemented with 5% dialyzed FBS (a-MEM + 5%
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301 gGlL anti body with various am no acids including natural am no aci ds.

[ 000284] Certain human |ight chain signal peptides are provided which
gener al | ywoangessey9l engt h of 19-23 am no aci ds and have Pseqiseno@s44as
indicated in the table(s) below (Hu Vk, human kappa vari abl e regi on; LCSP,

l'i ght ch | 0 Si naI eptide). Variant tides are also provided which can
vary | fidithe dtenth Rillien sslegie 6ot ‘ir%fﬁﬂgﬁteﬂéleﬂ?wérq%' PFFE et Pes

i ncl udi r ap nm
él%tééd&‘ﬁ?h Q& ctBE MBILOFd &Jpﬁbrngféntsatr%‘tﬁﬁﬂmﬁﬂat’hfévsgé? tloﬁ%é’t%”&‘?eeﬁe@ p_may

be i ndi the purpose of conparison re o an alignnent with
one or umgeamEltéSAwnémdeshunnandgGegﬂmmarmaln dhgicedhines ¢mt gavaithesi gnal

ehoa e i S8 Rl E IR BERG SRS o BB BG IR "
sy nshetdreinfier bRDHFR tHNSRABIRNCRISDEALTR highbPlesals Al disyite die

expression vector, a synthesized (such hem cal |y synthesi zed) nol ecul e,
or a ré@@mlﬁ@atlorloémm<pbr61sm boegwere pwitired in 986699 FTTTAISZ0I008 54475

Lol & Ar i BB Rbrea O BISERiroBabh of JHYR, Vi LCSP Ttem ATi no Aci d

[000263] In embodiments, compositions and methods of the present invention can
employ a pA205 vector construct, or derivative thereof, for example as described in
10  US 20080241883 by Gion et al., October 2, 2008.

[000264] Therefore, stable cell expression systems are generated using various
SORF designs and constructs. In particular, the sORF systems are well suited for
integration with the CHO platform for expression of biological therapeutics such as

antibody molecules.

15 EXAMPLE 5. Characterization of Aspects for Intein C-Terminal Splicing

Junctions in SORF Constructs

[000265] We investigated aspects of the intein C-terminal splicing junction in the
context of SORF constructs. We generated about 40 new constructs in part to
characterize aspects relating to the first amino acid downstream of the intein and to

20  the splicing junction length which could influence the cleavage efficiency at the C-
terminal splicing junction. These further constructs had variations of light chain
junction mutations. As an overview, we focused on residues at or near the N-
terminal end of the light chain; each of the methionine at position 1 (Met1) and the
aspartate at position 2 (Asp2) was replaced with all of the twenty possible natural

25 amino acid residues. See Figure 9. These two series of light chain junction mutation
constructs used the D2E7 antibody coding sequence and the Pab Lon intein
segment in the HC-intein-LC configuration.

[000266] The constructs were transfected into 293 cells. Transient expression
yielded high IgG titers using most of the Met substitution constructs, with a number
30 of these constructs yielding expression levels higher than the control construct
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having Met at this position. See Figure 10. The Asp substitution constructs

generally yielded lower level of antibody expression; see Figure 11.

[000267] The efficiencies of polyprotein processing were investigated. See, e.g.,
Figure 12. The library of constructs based on the variation of Met produced efficient
processing of both the HC and the LC from the polyprotein, similar to the Pab Lon
HL(-) construct previously described. The library of constructs based on the
variation of Asp appeared to have relatively impaired C-terminal processing,
generating little LC and significant amounts of intein-LC fusion protein species. This
result of incomplete cleavage is interpreted to be independent of the nature of the
amino acid at the splicing junction and therefore appears to be associated with the
overall length difference of one amino acid unit. It is noted, however, that even

constructs which are relatively inefficient can still produce some IgG product.

[000268] In an experiment, the IgG antibody products from 10 out of the 20
constructs in the methionine-variation library were further analyzed. Samples were
batch purified using Protein A affinity chromatography, and the light chain
components were analyzed by mass spectrometry including evaluation of molecular
weight. The results of mass spectrometry indicated that antibody light chains from
certain constructs (Pab lon M1 A, Pab lon M1 D, Pab lon M1 E, Pab lon M1 F, Pab
lon M1 G, Pab lon M1 H, Pab lon M1 I, Pab lon M1 K, Pab lon M1 L, and Pab lon M1
C) were formed as engineered in the construct design with precise cleavage
occurring through intein-mediated reactions. The construct in which a Cys was used
to replace the Met produced less processed HC and LC components and contained
one protein species that could be a splicing product, suggesting that a Cys at the +1
position of the antibody light chain could support protein splicing to some extent. In
all the antibody light chains produced, the presence of the first amino acid of the LC
demonstrates that the antibody product produced using these vectors will be
homogenous in the LC N-terminal region and that the LC are susceptible to

processing by amino peptidase activity which can be endogenous.
EXAMPLE 6. Expression of Antibody ABT-847 using SORF Constructs

[000269] We developed sORF constructs which were adapted to express antibodies
that involve a human lambda light chain. We worked with ABT-847, a fully human
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antibody with specificity for the antigen, interleukin-12. This antibody has a heavy
chain of human IgG1 isotype and a light chain of lambda isotype. See US Patent
6,914,128 by Salfeld, et al., July 5, 2005 for Human antibodies that bind human IL-12
and methods for producing.

[000270] Five sORF constructs capable of expressing ABT-874 were made using
homologous recombination. Figure 13 illustrates structures of the SORF component
of these constructs. Three of the constructs had configurations of HC-intein-LC, and
two constructs had configurations of LC-intein-HC. These vectors were introduced
into HEK293 cells via transient transfection, and their antibody expressions levels
were assessed by IgG ELISA. The three HC-intein-LC constructs yielded titers of
antibody in samples of culture supernatants which were similar to that of the
construct with a similar configuration (HC-intein-LC) but having the D2E7 antibody
segments. In both cases, the ABT-874 and D2E7 sORF expression systems
employed the Pab Lon HL(-) aspects. The two constructs having the ABT-874
antibody segments in the LC-intein-HC configurations yielded lower levels of IgG
titers.

[000271] Samples of IgG produced in the supernatant were batch purified by
Protein A affinity chromatography and analyzed by SDS-PAGE electrophoresis.
These analyses revealed that the LC components were completely processed from
the polyprotein in all three of the HC-intein-LC constructs.

[000272] The IgG samples were also characterized using mass spectrometry. This
analysis confirmed that the LC produced from the three HC-intein-LC constructs
started with the appropriate amino acid according to the construct design. This
result is consistent with precise cleavage being mediated by the intein used in the
configuration. The LC components produced from the two constructs which do not
have an extra methionine residue were the same as in material from a control
sample of ABT-874 antibody. Thus while modification can be accomplished as was
done for the D2E7 antibody, such modification is optional in light of the achievement
of a desired N-terminal LC amino acid sequence in the expression product from the
described constructs. The mass spectrometry analysis was also used to evaluate
the molecular weight of the HC, which demonstrated the expected MW according to

the construct design.
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EXAMPLE 7. sORF Constructs with Intein-based Purification Tags

[000273] In embodiments of the invention, constructs are designed with inserts. In
embodiments of constructs with inserts, an insert is capable of providing a detectable
signal or is useful in providing a binding or recognition element. In embodiments of
the invention, constructs are designed to facilitate the separation of certain construct-
related expression products from one or more of such products. For example, vector
designs are generated to allow for purification of the fully processed, assembled
multimeric antibody product from a mixture of components including partially
processed proteins from intein splicing reactions. In the context of expression of an
HL construct, the structure of H-intein-L may lead to incomplete cleavage reactions
at one or both of the H-intein or intein-L junctions, thus generating protein byproducts
of H-intein, intein-L, or the tripartite H-intein-L as opposed to a achievement of
completely efficient cleavage which would generate H, intein, and L components.
Even in the latter situation, however, it may be useful to remove the intein
component. Therefore a strategy was developed to equip an intein with a tag,
preferably an internal tag so as to permit at least partial efficiency of the intein

cleavage and/or ligation reactions.

[000274] As described elsewhere herein, in samples of culture supernatants from
sORF constructs we have observed several partially processed intermediates
containing the intein protein attached to either the immunoglobulin heavy and/or light
chains. We have designed sORF constructs where Pfu lon and Pab lon inteins
contain internal polyhistidine tags (IHT). This provides for compositions and
methods to allow rapid and efficient separation of unprocessed contaminants.

[000275] We have found that inteins can be modified by inserting a peptide or a
large protein. Preferably, the insertion is made into a solvent accessible loop. By
analysis of sequence alignment of several inteins in conjunction with structural
modeling, we identified a solvent accessible loop within both the Pyrococcus abyssi
(PAB) LON intein and the Pyrococcus furiosus (PFU) LON intein. This loop is
located between the endonuclease (H) domain motif and the F/G blocks of an intein
(see Figure 14). Figure 14 illustrates certain structural motifs of inteins in the context
of the location of a preferred location (dashed arrow) of a solvent accessible loop
between the H and F/G blocks for introduction of inserts including tags. See also
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information available at the internet website, http ://
tools.neb.com/inbase/motifs_endo .php (InBase, The Intein Database:DOD Homing
Endonuclease Motifs; InBase Reference: Perler, F. B., 2002, InBase, the Intein
Database, Nucleic Acids Res. 30, 383-384) (source of schematic diagram illustrating
5  certain intein structural features including motifs). We have determined that the
region between the indicated domains is permissive for many possible insertion sites
that can be used within this solvent accessible loop. According to the above source,
in Figure 14 certain features of conserved residues are indicated as follows: boxed
amino acids, nucleophiles in standard splicing reaction; uppercase letters, conserved
10  amino acids in standard inteins; lowercase letters, amino acids in polymorphic inteins

that may splice by modified mechanisms.

[000276] Using site directed mutagenesis, we inserted a polyhistidine affinity tag
within this loop and tested the ability of these inteins to function. The IHT does not
disrupt the PAB-LON or PFU-LON intein ability to auto-process, and the polyhistidine
15 tag can be used to purify the protein, therefore demonstrating the loop is solvent
accessible. In addition, examination of the crystal structure of PFU-RIR1-1 structure
suggests that any protein can be inserted in this region as long as it does not
substantially or completely disrupt the amino terminal and carboxyl terminal auto-
catalytic reaction. For example, polypeptide tags or proteins that have amino and
20  carboxy terminal residues within close proximity should not substantially disrupt the
autocatalytic activity of an intein. In preferred embodiments, constructs with inserts
such as tags are provided wherein the constructs are capable of exhibiting one or
more desired intein activities (e.g., cleavage and/or ligation). Therefore, construct
components including this solvent accessible loop of the intein can be modified to

25 create many different functional molecules.

[000277] For the Pfu lon intein, tag sequences were inserted. A preferred location
for insertion is where the amino acid sequence upstream of the insertion site is
IEFIP (AA 323-327) and downstream of the insertion site is ISFSP ( AA 328-332).
For the Pab lon intein, tag sequences were inserted. A preferred location for

30 insertion is where the amino acid sequence upstream of the insertion site is IIFDA
(AA 291-295) and downstream of the insertion site is GRLDV (AA 296-300). In each

of the Pfu lon and Pab lon intein constructs, tag sequences which were inserted
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included the following: HHHHHH (SEQ ID NO:56), HHHHHHHHHH (SEQ ID
NO:57), and HQHQHQ (SEQ ID NO:58). As demonstrated by the latter tag
sequence (where H = histidine and Q = glutamine), inserts can be other than
polyhistidine tags. Further insert sequences can be used as would be understood in

the art.

[000278] The IHT-modified intein SORF constructs yielded levels of antibody
secretion similar to those without the IHT modification. This result suggests that the
IHT modification does not disrupt the ability of the intein to function in its auto-
processing of the SORF product, nor does the IHT prevent the correctly processed
antibodies from being secreted into the media.

[000279] Using immobilized metal affinity chromatography, we demonstrated that
the intein containing contaminants can be rapidly and efficiently removed from
protein A purified antibody preparations via the IHT. These IHT constructs have
enabled us to separate correctly processed antibodies and represent a
complementary method for the production of SORF-derived biologicals including

therapeutic antibodies.

[000280] Using internally His-tagged sORFconstructs, the D2E7 antibody molecules
were efficiently separated from the intein-containing protein species in flow through
mode with the technique of nickel column chromatography. Similarly, D2E7 antibody
produced using the Pab lon HL(-) construct was also efficiently separated from the
intein-containing protein species using Q- column. The IgG samples produced from
the Pab lon HL(-) purified by protein A technology, and the IgG samples produced
from the Pab lon HL(-)/10 His constructs and purified by both proA and Ni- resins
were also analyzed by SEC fractionation. The post-purification samples showed
improved purity of monomeric IgG species. Size exclusion chromatography (SEC)
further removed residual minor contaminants. The purified IgG samples were
analyzed by BiaCore for binding affinity to the specific antigen, TNFa. The affinities
of these samples were indistinguishable from the D2E7 antibody produced using

conventional vector.
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EXAMPLE 8. Pho lon Intein

[000281] The amino acid sequence for the Pho lon intein of Pyrococcus horikoshii
OT3 is indicated below. See also Accession No. BAA29538.1 in NCBl/protein,
PHO0452, according to Inbase, the NEB Intein Database.

Table 25. Pho lon, amino acid sequence (SEQ ID NO:55)

QCEFSGEEVIIVEKGKDRKVVKLREFVEDALKEPSGEGMDGDIKVTYKDLRGEDVRILTKDGEVKLLYVNK
REGKQKLRKIVNLDKDYWLAVTPDHRKVEFTSEGLKEAGEITERDEIIRVPLVILDGPKIASTYGEDGKEDD
YIRWKKYYEKTGNGYRRAARELNIKESTLRWWTQGAKPNSLKMIEELEKLNLLPLTSEDSRLERKVAIILG
ALFSDGNIDRNENTLSFISSERKAIERFVETLKELFGEFNYEIRDNHESLGKSILERTWDRRITIREFEVAL
GAPVGNKTKVKLELPWWIKLKPSLELAFMDGLYSGDGSVPRFARYEEGIKENGTFEIAQLTDDVEKKLPE
FEETAWYLSFFGIKAKVRVDKTGDKYKVRLIFSQSIDNVLNFLEFIPISLSPAKREKFLREVESYLAAVP
ESSLAGRIEELREHENRIKKGERRSFIETWEVVNVTYNVTTETGNLLANGLEVKNS

EXAMPLE 9. Vectors and light chain signal peptides.

[000282] Further advances have been made in the context of single open reading
frame vectors for expression of proteins. In embodiments, the vectors employ
proteins of immunoglogulins for expression in mammalian cells. In such vectors,
configurations of components of light chain components including light chain signal
peptides are designed and generated.

[000283] In embodiments of single open reading frame constructs, signal peptides
from native human antibody light chain sources are employed. For example, human
light chain signal peptides are reported in V BASE, which includes a database of
information on human germline variable region sequences from sources such as
Genbank and EMBL data libraries. The V BASE database is affiliated with the MRC
Centre for Protein Engineering, Cambridge, United Kingdom (available at internet
address, http: // vbase. mrc-cpe. cam. ac. uk/ ). See also Giudicelli V et al., Nucleic
Acids Research, 2006, Vol. 34, Database issue D781-D784; Retter | et al., Nucleic
Acids Res. 2005 January 1; 33(Database Issue): D671-D674. In particular
embodiments, multiple vector designs are provided which can be used to produce

lgG1 antibody with various amino acids including natural amino acids.

[000284] Certain human light chain signal peptides are provided which generally
range in length of 19-23 amino acids and have sequences as indicated in the
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M. PS QI GLLLWPAS RG96 Al 0 M. P S Q | GFLLLWPAS RG 97 A 4 WS
PLQFLRLLLLWPASRG 98 WD 2011/ 053699PCT/ US2010/ 054475 Tabl e 27. VK Leader
SequenceswoRartos29biuman VK LCSP Item Amino Aci d SequenceCBEQobyoldrs - -
-20-10-1 - - - 111

table(s) below (Hu Vk, human kappa variable region; LCSP, light chain signal
peptide). Variant peptides are also provided which can vary in amino acid sequence
and/or length relative to native peptides including such of human origin. For a given
amino acid sequence, a gap may be indicated for the purpose of comparison relative
5 to an alignment with one or more other sequences. In an embodiment, a given light

chain signal peptide or nucleic acid sequence encoding therefor is provided. In an
embodiment, an amino acid or nucleic acid sequence is provided as a synthetic
construct of the sequence or segment thereof such as in an expression vector, a
synthesized (such as chemically synthesized) molecule, or a recombinant

10 expression product.
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_ VKI L5 MOMRVPAQLLGLLLLWFPGSRC _ 70 Mutant 2G MDVRVPAQLLGLLLLWPGSGG 99
3G MDVRVPAQLLGLLLLWFPGSGGG 100 4G MDVRVPAQLLGLLLLWFPGSGEGG 101 5G
VDVRVPAQIMW G20 111088d96SCGEGG 102 1R MRVRVPAQLLGLLLLWF PGSPRT/UKA® 0/054475

Table 26. VK Leader Sequences, Part 1

Human LCSP Amino Acid Sequence SEQ ID NO:
Vk ltem
- - -20 -10 -1 -
- - I I I -
VKI 012 MDMRVPAQLLGLLLLWLRGARC 59
02 MDMRVPAQLLGLLLLWLRGARC 60
ol8 MDMRVPAQLLGLLOLWLSGARC 6l
08 MDMRVPAQLLGLLLLWLSGARC 62
A20 MDMRVPAQLLGLLLLWLPDTRC 63
A30 MDMRVPAQLLGLLLLWFPGARC 64
L14 MDMRVPAQLLGLLLLWFPGARC 65
Ll MDMRVLAQLLGLLLLCFPGARC 66
L15 MDMRVLAQLLGLLLLCFPGARC 67
L4 MDMRVPAQLLGLLLLWLPGARC 68
L18 MDMRVPAQLLGLLLLWLPGARC 69
L5 MDMRVPAQLLGLLLLWEFPGSRC 70
L1l9 MDMRVPAQLLGLLLLWEFPGSRC 71
L8 MDMRVPAQLLGLLLLWLPGARC 72
L23 MDMRVPAQRLGLLLLWEFPGARC 73
L9 MRVPAQLLGLLLLWLPGARC 74
L24 MDMRVPAQLLGLLLLWLPGARC 75
Ll1 MDMRVPAQLLGLLLLWLPGARC 76
L12 MDMRVPAQLLGLLLLWLPGAKC 77
VKII 0ol1 MRLPAQLLGLLMLWVPGSSE 78
ol MRLPAQLLGLLMLWVPGSSE 79
Al7 MRLPAQLLGLLMLWVPGSSG 80
Al MRLPAQLLGLLMLWVPGSSG 81
Al8 MRLPAQLLGLLMLWIPGSSA 82
A2 MRLPAQLLGLLMLWIPGSSA 83
Al9 MRLPAQLLGLLMLWVSGSSG 84
A3 MRLPAQLLGLLMLWVSGSSG 85
A23 MRLLAQLLGLLMLWVPGSSG 86
VKIII A27 METPAQLLFLLLLWLPDTTG 87
All METPAQLLFLLLLWLPDTTG 88
L2 MEAPAQLLFLLLLWLPDTTG 89
Ll6 MEAPAQLLFLLLLWLPDTTG 90
L6 MEAPAQLLFLLLLWLPDTTG 91
L20 MEAPAQLLFLLLLWLTDTTG 92
L25 MEPWKPQHSFFFLLLLWLPDTTG 93
VKIV B3 MVLQTQVFISLLLWISGAYG 94
VKV B2 MGSQVHLLSFLLLWISDTRA 95
VKVI A26 MLPSQLIGFLLLWVPASRG 96
Al0 MLPSQLIGFLLLWVPASRG 97
Al4 MVSPLOFLRLLLLWVPASRG 98
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1R2G MRVRVPAQLLGLLLLWFPGSGG 104 2R MRRVRVPAQLLGLLLLWF PGS RC 105 2R2G
MRRVRVPAQLLGLLLLWFPGSGG 106 3R2G MRRRVRVPAQLLGLLLLWFPGSGG 107 H2G
MDVRVPAQW GREMFREsS®GG 108 - - - PCT/US2010/054475

Table 27. VK Leader Sequences, Part 2

Human | LCSP Item Amino Acid Sequence SEQ ID NO:
Vk
- - -20 -10 -1 -
- - I I I -
VKI L5 MDMRVPAQLLGLLLLWFPGSRC 70
Mutant 2G MDMRVPAQLLGLLLLWEPGSGG 99
3G MDMRVPAQLLGLLLLWEPGSGGG 100
4G MDMRVPAQLLGLLLLWFPGSGGGG 101
5G MDMRVPAQLLGLLLLWFPGSGGGGG | 102
1R MRMRVPAQLLGLLLLWFPGSRC 103
1R2G MRMRVPAQLLGLLLLWFPGSGG 104
2R MRRMRVPAQLLGLLLLWFPGSRC 105
2R2G MRRMRVPAQLLGLLLLWFPGSGG 106
3R2G MRRRMRVPAQLLGLLLLWFPGSGG 107
H2G MDMRVPAQLLG DEWFPGSGG 108

[000285] Certain Vkappa signal peptides were substituted for L5, which is the signal
peptide for the immunoglobulin light chain designated E7 (corresponding to the light
chain of the antibody molecule D2E7 which has antigen specificity for tumor necrosis

10  factor alpha). Also, a mutation library of certain mutants of L5 was constructed, and
mutant L5 peptides were substituted for the native L5 peptide. Mammalian
expression vectors were constructed in the HL orientation using the Pyrococcus
abyssi lon intein. The following vectors were generated: pTT3-A14-E7-PablonHL,
pTT3-A17-E7-PablonHL, pTT3-A18-E7-PablonHL, pTT3-A19-E7-PablonHL, pTT3-

15 A23-E7-PablonHL, pTT3-A26-E7-PablonHL, pTT3-A27-E7-PablonHL, pTT3-B2-E7-
PablonHL, pTT3-B3-E7-PablonHL, pTT3-L2-E7-PablonHL, pTT3-L20-E7-PablonHL,
pTT3-L25-E7-PablonHL, pTT3-mut-1R-E7-PablonHL, pTT3-mut-1R2G-E7-
PablonHL, pTT3-mut-2R-E7-PablonHL, pTT3-mut-2G-E7-PablonHL, pTT3-mut-
2R2G-E7-PablonHL, pTT3-mut-3G-E7-PablonHL, pTT3-mut-3R2G-E7-PablonHL,

20  pTT3-mut-4G-E7-PablonHL, pTT3-mut-H+2G-E7-PablonHL. These constructs were
made on the PTT3 vector backbone. This vector has EBV origin of replication, which
allows for its episomal amplification in tranfected 293E cells (cells that express
Epstein-Barr virus nuclear antigen 1) in suspension culture. Each vector had one
ORF, driven by a CMV promoter. In the ORF, the intein sequence was inserted in

25 frame between the antibody heavy and light chains, in the order of HC-intein-LC. A
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5 [000285] Certain Vkappa signal peptides were substituted for L5, which is
the signal peptide for the i munogl obulin Iight chain designated E7
(correspomoizng/asgeobhe |i ght chain of the antibody nol ecece/us2Edosareh has
antigen specificity for tunor necrosis 10factor al pha). Al so, a nutation
library of certain nutants of L5 was constructed nd_nut apt L5 pept.ides
wer e s@&%@fﬁ%‘@ agrem PhiveRansiiecl sirydpes f&’éPﬁérﬁﬁa@‘%Xn%&'BPb‘Lé? §H8‘0’Edrﬂ ors
wer e cqf]gt,reuﬁ_ed in the HL orientation using the Pyrococcus abyssi |on

i ntein. %e ol owi ng vectors were generated: pTT3-Al4-E7-Pabl onHL,

pTT3- A17- E7- Pabl onHL, pTT3-Al18-E7-Pabl onHL, pTT3- A19- E7- Pabl onHL, pTT3- 15
A23- E7-[PAORSGIHI he gDMStruts -viETe Pl dutdd, intor283IAZ2HEhroagh daRBienp TT3- B2- E7-
PablonHLrﬁgigs-BS-E7-ﬁ bIgnHL,rﬁTTS-L21E7-Pablonﬁ#, TT%%E%OéE7WPabIonHL,
pTT3- LIENERBLG BAGMUIBR' ST Y 7RSI SXRE M BT Ve Rl IE RSy N Bab onHL,
PTT3- MifivdfRefierAbhobinpie¥IarebbededFomabeanidernadtBorll g offPabl onHL,
pTT3- mut - 3G E7- Pabl onHL, pTT3-nut - 3R2G E7- Pabl onHL, 20

pTT3- mitansfedted pals entne eighfiz daytost-rensfectampod Analyrres d heosaimplgst s wer e
made o i oL1 g] f -
opl i caeiined Gt fcrBRERRYy B8 destRRtd by 65 el S el Baia s g 20ae
cel I s (ghemrsintthattalsisetes ircfEsingl of-rBardgramsust antibodgqpeantiiliien ol sample.
suspension culture. Each vector had one ORF, driven by a CW pronoter. In

the ORFNG RRENEnIIFP! ¥ MEEORME Ghutad e |5HLOSF shruhcewdsaRHBSANt | body
i _  JERRHES L B1p v DR R PRGN |
of b ol ftk sPORRIA (ot oo o T 2 PSR T i 2215

[ 000286]ntiboey camd tisingttse wanes fegutaidyceidments) waSBcleledsviththesgh transi ent
"5 saPersre nRantboLE s Blon I e BEH BRI o PR OL PR S of
cul tur angér% e BO?@?bG&Ig%J.C?héﬁg@%lebF@ioWIQOéI*brééMcétP;é sEVERsHEHE on and

anal yzed. e sanples contained l'evels of secreted antibody as assessed by
| gG ELISSHRFfoonstinctatesignsausing dmesanlight chiain sighéleodptides are compasalle to

m gr.ogr.ans._of L b r.mlliliter of sanple. The native control was a
Tedsor fifRefer he FRase Bitaeuulsild He @R IR ivet o BiasE bRt S noan 1
t abl e) ,level§ @Ry eijnifyaatly higher @64 tha VSR thexatiee 11587 ki as peptidt2.0ody, and
usi ng the sane regul at oré\lﬁel enments, was included with these experinents;

t he antH@BdyskedheRiakion Elét) gansiyebd Thesmantibedy srerasionveralsare gistem
ranged f. / ; th Q9 r y several of
t e oo oree R ot B Bot R s g R et Blood AR tes "o e
conpar abpertéd td belat 108 dgimldh nidrentatingeefis gelaragdt aisi 2003, Natgrenvent i onal
vector._ These expression |levels are significantly higher than that using
t heOnatBigle 9099953395%4'58@bti de (2.0 pg/m using the Pablon HL(+)
construct). These anti body secretion levels are also significantly higher
than that produced using the "2A" technol ogy, which was reported to be at
1.6 ug/mM in manmmalian cells (Fang et al., 2005, Nature 20Bi ot echnol ogy
23:584-590). Table 28. Antibody Levels fromLCSP Constructs. |Item LCSP
Vect or
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Component 1gG pg/m 1 native control (L5) 2.15 2 Al4 7.25 3 Al7 56.85 4
Al8 41.9 5 A19 15.7 6 A23 3.25 7 A26 27.5 8
WO 2011/053699 PCT/US2010/054475

Table 28. Antibody Levels from LCSP Constructs.

ltem LCSP Vector IgG,
Component pug/ml
1 native control (L5) 2.15
2 A14 7.25
3 A17 56.85
4 A18 41.9
5 A19 15.7
6 A23 3.25
7 A26 27.5
8 A27 4.6
9 B2 9.1
10 B3 1.7
11 L2 6.65
12 L20 1.9
13 L25 0.15
14 2G 9.25
15 3G 1.9
16 4G 3.05
17 5G 4.25
18 1R 0.5
19 1R2G 4.25
20 2R 0.1
21 2R2G 1.55
22 3R2G 1.2
23 H2G 99.3

5 [000287] Of the indicated constructs for which antibody product levels were
measured, products from five of the constructs which produced the highest levels of
secreted antibody were selected for further analysis. The products corresponded to
the following five constructs: pTT3-A17-E7-PablonHL, pTT3-A18-E7-PablonHL,
pTT3-A19-E7-PablonHL, pTT3-A26-E7-PablonHL, and pTT3-mutH+2G-E7-

10 PablonHL. The secreted antibody produced from these constructs was purified by
protein A affinity chromatography and analyzed on reducing SDS-PAGE gels, and
the N-terminal amino acid sequences for their HC and LC were determined. The
samples produced using pTT3-A18-E7-PablonHL contained protein migration bands
corresponding to the antibody heavy and light chains with migrations

15 indistinguishable from a similar antibody produced by traditional methods. On
reducing gels, in addition to the bands corresponding to the antibody HC and LC,
there were also two higher molecular weight bands that appear to correspond to the
unprocessed tripartite protein (HC-intein-LC). Such construct-related contaminants

as unprocessed or partially processed proteins can be conveniently removed as
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A27 4.6 9 B2 9.1 10 B3 1.7 11 L2 6.65 12 L20 1.9 13 L25 0.15 14 2G 9.25 15
3G 1.9 16 4G
WO 2011/053699 PCT/US2010/054475

described herein and according to conventional techniques. See Figure 16 which
depicts an example of results from an SDS-PAGE analysis. The secreted I1gG
antibodies were purified by Protein A affinity chromatography and separated using
the technique of SDS-PAGE in a gel under reducing conditions. Samples in lanes

5  from left to right are: Lane (1) SeeBlue Plus2 Protein Standard (Invitrogen) protein
molecular weight markers; (2) control, D2E7 antibody produced with a traditional
non-sORF expression vector system; (3) Pab-lon HL(-); (4) pTT3-A18-E7-PablonHL.

[000288] Intracellular samples of products of expression constructs were also
analyzed by western blot analysis using antibodies against both HC and LC. Similar

10  protein species were observed as in the cultured supernatant. The N-terminal amino
acid sequences of both heavy chain and light chains were determined to be native
by mass spectrometry analysis. The analysis confirmed that the A18 signal peptide
cleavage had taken place at precisely the correct point which was desired for
expression of the light chain. In addition, similarity to traditionally expressed D2E7

15  was demonstrated using Cation Exchange Chromatography (CIEX), which separates
proteins based on net surface charge and which is capable of detecting variants of
D2E7 and impurities. Therefore, the A18 signal peptide can be employed in sSORF
vectors for antibody expression and is capable of efficiently expressing a fully
processed and assembled antibody product.

20 [000289] In addition to the transient expression systems describe above, stable cell
lines were also generated for expression of antibody products. Stable CHO cell lines
were made with the sSORF expression constructs using vectors having the A18 light
chain signal peptide component. The sORF construct A18-E7-PablonHL was cloned
into plasmid pA190 using recombinant techniques. See Figure 18 which provides a

25 schematic diagram of the construct structure for pBJ-A18-LC-Pablon-HL (also
referred to as pA190-A18-E7-PablonHL). This construct was transfected by the
calcium phosphate method into CHO B3.2 cells and plated into 48 96-well plates in
Minimum Essential Medium (MEM) Alpha Medium with 5% FBS. Transfection
samples were screened and subjected to amplification methods with up to 100 nM

30 MTX. The results of expression of the construct in cultures were characterized. At
100 nM MTX, cells with the construct pA190-A18-E7-PablonHL expressed antibody
in the range of 1.1 to 16.9 ug/ml in samples of culture supernatant. The four highest

97



3.05 17 5G 4.25 18 1R 0.5 19 1R2G 4.25 20 2R 0.1 21 2R2G 1.55 22 3R2G 1.2
23 H2G 99.3 5[000287] O the indicated constructs for which anti body
product |woeabsi/osesee nmeasured, products fromfive of theprconstowoss7svhi ch
produced t he hi ghest |evels of secreted anti body were selected for further
anal ysis. The products corresponded. t

expressmgpclones were subcloned by I|m|t|ng dilution. The subclones were tested

and found to express antibody in amounts of 2.9 to 31.8 ug/ml. Four of the

subcloned cell lines with the highest expression levels were adapted to grow in

suspension and produced average amounts of 31 to 44 ug/ml as measured from

5 samples taken at day four of culture.

[000290] The ability of the constructs to generate mature light chain products was
assessed. See Figure 17 which provides results from a Western blot experiment.
Samples of intracellular antibody products were characterized. Whole cell lysates
were separated according to SDS-PAGE in a gel under reducing conditions,

10  transferred to nitrocellulose membranes, blocked with blocking solution (nonfat dry
milk in TTBS, tris-buffered saline with Tween 20), incubated with horseradish
peroxidase-conjugated antibodies to either heavy or light chain and developed using
ECL (enhanced chemiluminescence) reagent. Samples according to construct
designations in lanes from left to right in the blot are: unnumbered lane at left,

15  molecular weight markers; (Lane 1) control, D2E7 from CHO cells; (2) control, pTT3-
A18-E7-PablonHL in transient transfection with HEK293 cells; (3-11) various clones
from pA190-A18-E7-PablonHL, corresponding respectively to clone numbers 1, 3, 7,

9,12, 14,18, 15, and 13 respectively. Arrows labeled with letters “a” and “b” indicate
expression products as follows: (a) upper band, light chain with signal peptide, and

20  (b) lower band, mature light chain. In the mature light chain product, the signal
peptide has been cleaved, resulting in a product with lower molecular weight relative
to the precursor. The results demonstrate that constructs with the A18 light chain
signal peptide component are able to express and produce the fully mature light

chain product which is comparable to that of the D2E7 antibody.

25 STATEMENTS REGARDING INCORPORATION BY REFERENCE AND
VARIATIONS

[000291] Any sequence listing information is considered part of the specification.

[000292] All references mentioned throughout this application, for example patent
documents including issued or granted patents or equivalents; patent application

30 publications; unpublished patent applications; and non-patent literature documents
or other source material; are hereby incorporated by reference herein in their
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pAL190- A18- E7- Pabl onHL expressed antibody in the range of 1.1 to 16.9 pg/n
i n 23andPRA23F] ¥\harartee &eIpes 1RMRNiSe” TREMBISES hi ¢BRESERD, Or "comprising” are

2011/0 U V4 i limti

Gt e fidrdin, B HedD M i T GtEd o Mhelr NG ¢ BRéscritUr e Syl | 1 1 N0
ﬁ_rmﬁnt ts‘eahrés,gnmgem.s&nmg/onicorﬂamden?‘retfetreed;tdz)djugbnetitocmaclu_dertee \évith fj he .
| es expressi on.jJ.eveLs were ada e ro I N suspensi on n roauce
o oo orESBIETS! Sl BE Snd O B TlaS b Rird b deh S a TR e Eh e s

four ofgeybiérof. Thus as used herein, comprising is synonymous with including,
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materials, reagents, synthetic methods, purification methods, analytical methods,
assay methods, and biological methods other than those specifically exemplified. All
art-known functional equivalents of the foregoing (e.g., compositions, methods,
30 devices, device elements, materials, procedures and techniques, etc.) described
herein are intended to be encompassed by this invention. The terms and

expressions which have been employed are used as terms of description and not of
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[ 000294] Any appendi x or appendi ces hereto are incorporated by reference as
part of the specification and/or draw ngs. [000295] Wen a conpound,

const ructwonooiosp®si tion is clained, it should be 20undecstuseaobats
conmpounds, constructs and conpositions known in the art including those

taught in the references di sclosed hereln are not intended to be_included.
Wien a 'WF%?@ha@ﬁi Higreds netRieNtign du Pisigse of %ﬁh %’é‘ﬁér\ﬁ" ewrﬁﬁ'%ﬁ of dual

menber s,0f aH{/%ﬁBw‘%%té‘Htr%oﬁégtd?éé'gglaﬁlpso téé%‘ef fPessdeol e from

withint up the group are intend V|dua yset "forth
and i nddulatsd recogrimdjtmad: Vesowe maziFjaadioas ére w\eslblet\hmm élnerscdmmcrbm&se

" j sed", . ! i sing" d h to b
 nt or pridvaionsSagRRd £ i, 3o i BBeirblerdpof Heatel Boud icppeetTin ndgers,
steps, s KUl Ao bPenddifhtst Bra?epsd @%dd?ﬁeﬁfseéﬁace or

addi tion of one or rmre ot her feature, integer, steg onent or group

t her eofopthakfeaturas eaondicetion aadmarliabom]gf the a@lrwmtsmqsadlmaly kg,

ona” dodeShilt QB ke SR B3R 1, PG n e Bl okeatane b RaBbudideac™
used thoﬁfisIuere@wsé&ﬁlmgtﬁé&c%ﬁ)bléﬁﬁ&aﬂmdﬁiaéﬂﬁ&% e gppertet] udes any

el ement, step, or ingredient, etc. not specified in tﬁe cl ai m descri ption.

As used3W€F%|n "consisting essentially of' does not exclude naterials or

steps that do not materially affect the basic and novel characteristics of
qkﬁpég (3E§elating to an active ingredient). In each instance herein

any of the ter conprising", "consisting essentially of' and "consisting

of' may be replaced with at least either of the other two terms, thereby

di scl 0d00G29Ypaltes appldasidnriecersoeatds Oy reteoprce 'wtpaﬂicuiaeeadn ohtheessarily

t mbodi nent he. i | Lust d h
cutt abiDlcEpodEnsy BB 7S AravisierPatear Anytaidnania g 25e pdtee, < ' "
lim tathesber 30) mosﬁby @‘é‘ialﬂqﬂ{ @Ql%%hfétféﬂﬂ Us Pheeh appilcitRiresarial 1. 000297]
Whenever a range i s disclosed herein, .g., a tenperature range, time

range, CBeddEPPfilad diﬁn%aﬁc%mbymawdﬁ arsen Qtt&heUS/BBtth@ﬁ eqtiast c., al |

|nt S thdi vi dual i ncl uded
n Tohe S8 SREER 408 R LAREE 200 B PR R Calttal i Bl SIRESs i s

l nvent 9B 20970065912, gatchr, a@ob?* WS PrevisiotianPatent ApplitatirdSetiaicNioldi ng any

shown in the draw ngs or 1l5exenplified in the specification, which are

gi ven HHP/(R1.85p fischiyy 210200 Py<eerald Bn Carephet alsrand REF dbtesationalwi || be

understgﬁg et subr ange

that are 1 n Pudé\gﬁl n tEJS@gescrqapql?@gbﬁ/e%fﬁgoﬁgér}pggrée@CF? %gﬁrega the clains
her ei n.(pl b zeiBds THE/200V 141168, Ralsruaeen, 2@8C)x i bed with reference to various
speC|f|c and/ or 20 preferred enbodi nents and technlques However, it should

e R P R T NN

to one oerdpHaL Y. BETS '24Brb)llftﬁeﬁ§tett£all\/lﬁpﬂ?’02ods @0933,582 b9 Belfode ¥t ces,
device el enents, materials g(goce ures and techni ques ot her than fhose

speci f ialalAuguabad 2005 USresN90,887 tyeSalfai osteal. IBﬁUQChéUWﬂrﬁr 2000 der dumate

expor AnPERIeEREtiha R RYRE AlBhF DL o3 od BT Sl el nfiep 2000
bi ol ogifeaHuRreantddtied ©agBmMdshuradntihabishdmietasts foppraduck®f.i U8 net hods,
anal yti cal nethods, assay nethods, and bi ol ogi cal nmethods other than t hose

spedi f i%ap3d @63@@If&ld,&t al adply 10,2001 for Human antibodies that bind human
TNF.alpha.

[000301] US Patent Documents: 20030036643 A1 by Jin, Cheng He; et al.,

published February 20, 2003; 20050158820 A1 by Kinsella, Todd M., published July

21, 2005 for In vivo production of cyclic peptides. US Patent Application Publication
30 20050147610 by Ghayur, Tariq et al., July 7, 2005. US 5,756,095 by Jutila, May 26,
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art-known functional equivalents of the foregoing (e.g., conpositions,

nmet hods, 30devi ces, device elenents, materials, procedures and techni ques,
etc.) deswoi2bedsb@pei n are i ntended to be enconpassed byctrhissoionsamns i on

The terns and expressions whi ch have been enpl oyed are used as terns of
description and not of = WO 2011/ 053699PCT/ US2010/ 054475 |jimtation, and
there i 99RO ANEREHIER With SRRCTILY TOF @ SOEHNPR ERECRR AN &xpRIesEN 8RS Lot excl udi ng
any equigy@lipnts of the features shown and described or portions thereof,

but it 1s recognized that various nodifications are possible within the
scope of the invention clained. Thus, it should be understood that although
t he pr 4660302 UJen20r00818961Hyerolmani Rebatts Sdiat@l.dsed 12y 286HdeN nent s,

preferred, enbadi nents, and.optional res...modi fication and variation of
Phe corieipd A esRr it ha) BTN AWy < hose ki 1ed in t he
art, and that such nodifications and variations are considered to be within
t he 5scqpE08H3F Theniln\ByhinepU, RerldeF Bndtotain bpkcing rethéesbsdinae s anliftein
REFERENCES [ 000299] . This application incorporates by reference in

parti clrenultenate istiding. ¢ Bioldwhery.- PPGALU 71i2§ﬁ(37r)&%31t§5 Provi si onal Pat ent
Application Serial 61/256,544 filed Cctober 30, 2009 by CGerald R Carson et
al.; U t it j i ! 24, 2010 by
So; bl o RTB36AY CBRENIGHY ?pﬁsﬁ’t@é&@%&pﬁgﬁgSﬁﬁ%s@ée"#‘?ﬂwmo% 11/ 459, 098
filed Jupertbérmapiec bychaeoal lRyrBcocarssabysst. bl Migrabiol 2083 as US

2007006591 Br 2007); US Provisional Patent Application Serial No.
60/ 70133%‘%7@5/5&5@&2@-21, 2005 by Gerald R Carson et al.;: and PCT

I nternational Application No. PCT/U506/28691 filed July 21, 2006 by Gerald
R jQar gcoos@z;slaburéww,siw%t@ RAPh SO A7/ QddidR2Acils Redappod Jar007) .

20[ 000300] US Pat ent Docunents: 5,981,182 by Jacobs, Jr., et al., Novenber
9, 1999t5;30@38H1 High-t=rvel ang high-thipegrputéecembinaphpratgin prodectian bB3, 362 by

sul y 187 s e Ser Rl e e A RO E e Selsna. O 6. 014, 128

by Salfeld, et al., July 5 2005 for Human anti bodi es that bind human |L-12

and net[000306]o Fukniod Eguthi TUStGhOH 2bBartdika Dy ASakfrddrdne-®ouad .arcRaday Lo, 2001
for Human ant Bg%ﬂi es %Eat bi nd human TNF. al pha. 000301]f éJS Pat ent
Docunerfireteasg 3 PaAndgpendent pepiertytinactity iqwards WhieIda@ greteiisuar y 20,
20;23}&6 85?&% Ji ny Nk, Lshe [yvr- or In
Vi 8? pro u’g?:Fon o{ﬁggg??tcwl ngHdgdeesd B%%ellg{gt éjﬂ%%,&%f)@l gg??](%%lﬁ%ﬂb(ﬂ?ggfé?%n
3020054 PMID: 2 08F86ar , Tariqg et al., July 7, 2005. US 5, 756, 095 by
Jutila, May 26, 1998 for Antibodies with specificity for a comon epitope

on E-s i d Lselectjn S 7 6 by Hof f man; Rebecca
S.; et e[hﬁﬁégglr génfgfEIZ&%?"T%?é%Eﬁ%ﬁ%kér?‘%’ggt%%@%pressi on using a

TNFal pha anti body. 5[000303] Chen L, Benner J, Perler FB., Protein splicing
i n the [000808) Golddard MR, eBurt PerRédurrait nisidr ghdiextidctiBinadf £ helfish §end. Jul  7;

275(27): 20431-5. _
Proc Natl Acad Sci U S A. 1999 Nov 23;96(24):13880-5.
20 [000309] Gogarten JP, Hilario E. Inteins, introns, and homing endonucleases:
recent revelations about the life cycle of parasitic genetic elements. BMC Evol Biol.

2006 Nov 13;6:94. PMID: 17101053

[000310] Gogarten JP, Senejani AG, Zhaxybayeva O, Olendzenski L, Hilario E.
Inteins: structure, function, and evolution. Annu Rev Microbiol. 2002;56:263-87.

25 [000311] International Publication No.: W0O/2005/086654 for International
Application No.: PCT/US2005/005763, Publication Date: 22.09.2005 by Wood David
W et al.
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[ 000304] Cohen GN, et al., An integrated analysis of the genone of the
hypert her nophi |l i ¢ archaeon Pyrococcus abyssi. Ml M crobiol. 2003 Mar;
47(6) : 14950202/0530d9[ 000305] Durocher Y, Perret S, Kanenp@rushuologiscs Aci ds
Res. 2002 Jan 15;30(2):E9, Hi gh-level and high-throughput reconbi nant

I T e T

menbr a 5&\;&9 haga kispl - ; eol ytic
activi Fgﬂt 0 rc@gﬁn of ééﬁ'%?@?gﬁﬁ@%ﬁ%g'ﬁ'ﬁgﬂ%?H@g@rﬁ" en?egfgtl i’tlr{';[ or fol ded
pr ot ei riscattheBhof modelate2062vand chrenic3aqB6pSeridds: rediIE ofla 6&iBsizef 000307
Gandor ﬁ: t al. 995 FEB? Leltters 377:290-294. [000308] Goddard MR, Burt
A Rec HPeRHO-PANIEIESn PRATE &Xt'Fhct i on of a sel fish gene. Proc Natl Acad Sci
US A 1999 Nov 23;96(24):13880-5. 20[000309] Gogarten JP, Hlario E

| nt i Ng000813]°DRo DA CIVEIHPOPC\ERRESC, CRGRGIST eRehiviapasNabout t he
life c;{cl e of]Opar asitic genetic elenents. BMC Evgl Bi ol . 2006 Nov 13; 6: 94.

PM D 1®moineb@ietiioomediorasgeembinanbprateins byrengieergd £ ook yesthianine

A endz i Hdarg - tedd)s: function, and evol ution. Annu
Rev M %@ngpt'%%@t§8§§7ﬁdﬁfﬂ§g§gﬁé¢ﬁpgr nati onal Publication No.:

W)/ 2005/ 086654 for International Application No.: PCT/U52005/ 005763,

Publ i cg000814Jat.ecordptd) D.2B0kp, iR.; Pbros-Bavivel W\ Bupedt, S[;HEIR],R.; Kietheh| AB, et

2ty RIREIY, el PSR R 120G Gteser SHalLIREt RGOy Rt COMTOR, of

nmoder at i | A icSa I - .
AR e I S B i ol o S A - e
Wang S®3.CRablgegTD: Reéd®1G26.0f N- term nal nethionine fromreconbi nant
proteins by engi neered E. coli nethionine am nopeptidase. Protein Sci. 2004

Dupr at 10003 T eRRe L TR Tadfing hife o GalcHE GRS, 5001

Genome \gvietdénmam Rrotdil Sligifgsofl £P glocoeaidabyssphtdd Wwith bT-esneeap! et e
genones_of hyperthernophilic archaea. Genone Res. 81- 93.. PubMed

. ! ( 11(6): 9
| D 1138tgreine; dbe3losnaliof BioleaicakeRemistry &ohi 37 I\Ez-(Zn(}a}ﬁ’ﬁUﬁgb,f Mey ¢ta M
Gar,Gi a, ES. \Q{b%rdeman, Protein Splicing of a Pyrococcus abyssi
I ntlgi n %3'[?@6?50??6:?% nal4' G utam ne, The Journal of Biological Chem stry,
Vol . 279, No. 20, Issue of May 14, 15pp. 20685-20691, 2004. [000316] MIIs
Kennet H000316Je Milty KeivhetBdr .y Blejrdeaniil. Kxirivaly ané KBthdreweahdioswandowskiet i ¢

e el MRSy B G Bl S S Soed 5 S8857 5,
4, | - o 2T Lt . 7 d
Weav Z? Lt?oopf I1 gg%Mgir-%f}e‘zfgt?:LHﬁgll %f?ylég):g?%%a% Q)?t] ??%H Q%O\?@ 1%?@%3%';]%’ IFQ’Y%/H féﬁha@" Thi on

L, Rol I28)eppIR71H-27120,&005, Masson JM Nucl eic Acids Res. 2002 Cct 1;
30(19):4158-65. Investigating the endonucl ease activity of four Pyrococcus

o “Pre WHBEHEE Pouel RhARdMEERR Lo B hisbiony S8R T on and
expression in E. coli. BMC Bi ochem
[000318] Saves I, Morlot C, Thion L, Rolland JL, Diétrich J, Masson JM, Nucleic

Acids Res. 2002 Oct 1;30(19):4158-65. Investigating the endonuclease activity of

four Pyrococcus abyssi inteins.

[000319] Senejani AG, Hilario E, Gogarten JP. The intein of the Thermoplasma A-
25  ATPase A subunit: structure, evolution and expression in E. coli. BMC Biochem.
2001;2:13. PMID: 11722801

[000320] Southworth MW, Benner J, Perler FB, EMBO J. 2000;19(18):5019-26. An

alternative protein splicing mechanism for inteins lacking an N-terminal nucleophile.
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2001; 2: 13. PM D: 11722801 [000320] Sout hworth MW Benner J, Perler FB, EMBO
J. 2000; 19(18):5019-26. An alternative protein splicing nechanismfor

i ntei ns Iwolkongsaey9N-t er m nal nucl eophile. [000321] Xi epcius2dwang; s J. F. ;
Shi, X F.; Liu, CO (2001) Analysis of the characteristic sequence of

355 BRIk L0 e Bl M b i 5.
A ik e S D S

Bi ot echftdll.. 2007 Nov; 25(11):1290-7. Sinultaneous targeting of nmultiple
di sease nedi ators by a dual -vari abl e-domai n i nmunogl obul i n. [ 000325]

Mol I i na: . A daborat I i id k et al.,
101559)00052 S0 MR g6 EEr e Aok NEERG wREC2P0a 30y I pe AR ol

Cul sur anfeeukin- 7 aatIBEI for Active BFdhr's WRjehgds in Enzynol ogy (Academ c Press,
I nc.); Handbook of Experinental Immunology (D. M Wir & C C Blackwell,

eds.); Gene Transfer_ Vectors for Mammalian Cells %J. M Mller & M P.
Cabs, d890323Jo&w)anddnerient 9Pe oEdBPs).i1e(RbPdd8taO3Bi ol ogy (F. M Ausubel et
al ., eds., 1993); PCR The 15Pol ynmerase Chain Reaction, (Mullis et al.,
eds. , ; t i n . = T t al.,
cds. | 19005240 Soo AOc Rt bR IR, ARG O 2a 0 AP T R KRB A

i sol at @drgatinguofinhulépleedipeasesinediatenstmyr a floal-gaedlexddiontain iremumogtobellin.

reconbi nant protein products conprising a single open reading franme insert;

Cd i L . Cid leic. ac di
271 gnaopaptt MBieci Gl FodBled Bt ionB Rl rAgokoR "
poliypeptggdy; Ogdrilcidotide’ SYnthasigINEDL Baitheg!, aiog4 R fimaeges TiAtuea ¢RI N a
first protéin cleavage site, wherein said first protein cleavage site is
provi dddepineyn edat a7 )sMginasts iofEnzynstogy Acasssnigditessfingyrida &r a

kI bA f ! , Lfied ' t

der' ved s aRTEHSeE) GPMIRRRSTE Sy PRcell Sl IRBARE 2 s econd

pol ypepteciers fobWeen@iahars @ells (I ridt Milldre Ve M. IThIosiEds.,C1 987) dCaegrence
encodi an said first protein cl eava%teHI site is operabhl % posi tioned between
sai d fiffreiogalgindViplessiar Bialggynt eManysybeletadc 6Ha- 199BsIRCReTRe sequence;

15 Polymerase Chain Reaction, (Mullis et al., eds., 1994); and Current Protocols in
Immunology (J. E. Coligan et al., eds., 1991).
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wherein said signal peptide nucleic acid sequence encodi ng said signal
peptide is operably positioned before said first nucleic acid sequence; and
20wher ei rweant/s3@pessi on vector i s capabl e of expressi rgrassimwgsa7open
readi ng frame pol ypeptide cl eavable at said first protein cleavage site.

2. The expression vector of claiml wherein said first protein cleavage
site is provided by an intein segnent of a |lon protease gene of Pyrococcus
abyssi, Pyrococcus furiosus, or Pyr@cAis:s hori koshii 0T3; or an intein
segnent gi a ki bA 25 gene of Pyrococcus abyssi, Pyrococcus furiosus, or

Met hanot/ @h@”ﬂannaschii; or a nodified intein segnent derived respectively
therefrom 3. The expression vector of claim1l wherein the intein segnent
or nodified intein segnment encodes a penultimte residue which is a |ysine,
ser bne or nadin solated iodipnéafied éxprEssicaxyaotasivogene@tiog cvie airaore 1 wher ei n
said intein segnent, or n%dified 30i.nt ei n_segnent ia.c% abl e of, cl eavage but
not corfBFETEMAYGRITIGI BP E&ﬁsocq”ﬂ?ré%'”%él%}'b‘ﬁ% P&8 e8I TEAee A5t 58I% pept i de.
WO 2013A958689BkSINgS2010/ 054475 5. The expression vector of claim 1 wherein
said first protein cleavage site is provided by an intein segnent

conpri si ng dayeqignat peptide oveleic acichsensege® apceding iassigngl peptide 1 D NO. 1,

3, 4, 6, 7, , : 9 i fjed i nts derived

t herefrom §§??ﬁg§e@z%§§?&1§%@§?%0§@ %h&iﬁgw&%ﬁ)ﬁ " wherein the first
poligpept i de (gnd fiestantedvarohy padikicisciaseqaenedercadingal firshBrotsin akszragey. 7.
The expression vector of any of clains 1-6 wherein at |east one of said
first Foleypdereinsaichlrss il gervasepiiiade Ripwded PaANeintin sREMERERf allen
secreti ) e i V. r i i | east
one of és?g’lteg SE igre:ﬂé cigéo| g%(’zdﬁ{%rb Jeaeglhg %ée}fzeo(?:'ndM %’@F%‘%‘% (;;EBO(\e/’ %E’%gwéﬁ &Feruaérjh*?g}ai an
or i gi n.mo@ified hetegxgagrasntaterivedttheredfongrpnddf clains 1-8 wherein said first

pol ypeptide conprises an inmmunogl obulin heavy chain or functional fragnent
t her eof , anc(d)s_aﬁ?ceeéawal%wﬁe%ﬂp%%swﬁ%é@ WEAFRANRARGE i n 11 ght
chaisn QindrELdignRd: ibteARNG nLiBRICAia s30deacd Entddifg AR tEepldielR | S
upstream of sal d second polypeptide. 15I0. The expression vector of any of
cl ai ns dedvagensitel isiapgraily yosiiened behivelers sgdirsiprytleideactlsé@iencaca
sequence. , 11. The Iexpre(?si on vector of any of clainms 1-10 further

conpri arll?gs%c‘?rm PECREALT E°4T ¥ Sequence encoding a third pol ypeptide, and
a seconghédrairfsyigidial b@?ﬁ@é fudieicda S8 3eqDERcEBREHIAG séiosﬁgﬁélg)éﬁti@lb% n

cl eavage site; wherein the second intervening 20nucl eic acid sequence and
t hi rd rapgrebly pesitionededoresaid firgt maiclede deif segrenepedntbl y positioned after

sai,d second | C..aci e . 12 e [ ] v . of of

ol s 1o 11 ‘Wil S8 SR Ve kel ofEREER IS B B HaefreBlihg

f unct i drarhe @olyipeptie eleavhbRy atasHid Gan pretetutiehiage sid.ecul e; with an antigen

specificity directed to binding an antigen selected fromthe 25group

consi sting Qlt: TNFa (tunor necrosis factar-al ha%, er%t hr opoi et j n_ recept or,
2. he expression vector of claim 1 wherein said first protein cleavage site is
provided by an intein segment of a lon protease gene of Pyrococcus abyssi,
Pyrococcus furiosus, or Pyrococcus horikoshii OT3; or an intein segment of a kIbA

25 gene of Pyrococcus abyssi, Pyrococcus furiosus, or Methanococcus jannaschii; or a

modified intein segment derived respectively therefrom.

3. The expression vector of claim 1 wherein the intein segment or modified intein

segment encodes a penultimate residue which is a lysine, serine or not a histidine.

4. The expression vector of claim 1 wherein said intein segment or modified
30 intein segment is capable of cleavage but not complete ligation of said first

polypeptide to said second polypeptide.
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RSV, EL/selectin, interleukin-1, interleukin-12, interleukin-13,

interl eukin-18, interleukin-23, interleukin-33, CD81, CD19, |IG-1, |G-2,
EGFR, CXGio2811/0G8d991R, prostagl andin E2, and anyl oi d betraT/odh10/054475
2011/ 053699PCT/ US2010/ 054475 13. The expression vector of any of clains

1-12 wherein_the first and second pol ypepti des_conprise a pair of
i munogt-obul 1§ BXRIERgIOR rV(?ﬁ:{O&r?f&fﬁ'rianH%eEéin @Q@?f'rsizgg%'ﬂ GeAVAgSSIteART- 325, or

ABT- 87 i ' i i Ry in the
A e i S TR S G e

i mrunogionisisting di&h@ 1BMNONT,03, 18, i7prandg,l Bk ENdN39 agtmaditeéhind@igment from an
anal ogous segnent. of D2E§ EL246, ABT-007, ABT-325, ABT-874, or other

ant i boosﬁgmel ?d?ﬂ}ée%yfﬁrg QMon vector of any of clainms 1-14, wherein said
vector further conprises a pronoter regulatory elenent for said insert.

1016. Tl expriesekmasyientvectares ahdiolgldidscl-8iwRekbin thegirst pblpsesliderfept er
regul atory elenent is inducible or constitutive. 17. The expression vector
accor disegond polyneptids aregapable ofandtimesgmssemdyul atory el ement is tissue
specific. 18. The expression vector according to claim15, wherein said

promot &7 L5GAIDLLSESsiBA v%glfﬂr?]‘%‘fiah%f%%ii@% 1'-6‘%&%@%38:5%0@%?%%@]@%% cel |

conprising a vector accor to’any of clains ost cell
accor dipuypgepticlkeand dcondholgapticla atelrapbbleedl extmacallplbokacnetionc cel | . 21.
The host cell according to claim 20, wherein said host cell is Escherichia

coli. 2. e host cell according.to.clai 9, wherein said host cell is a
cukarydbt e ol SXTBESOMECHESY DU CRIES: f W TP ATLERe GRS sai o
GUH@ryqsdnfpé;ﬁibb arid %&@taﬂ@éam@té}@ A RMRnfERRRIcHgimg of a protist cell,
animal cell, plant cell, ‘and fungal cell. 24.The host cell according to

claim 23, wherein said eukaryotic cell is an animal cell selected fromthe
group dbnsi sthegxpressionwestaricd@anygificlairig Tadiverereisl said Arsd pelvoepsdet cel | .

a1 e | PEAeP0th hBaSk Bhlhr nudu b Bad et BTeqn Bht se 2o
accor disegohd polygieptidd compgisesrarsipirduhegiobgled lightshairCbiQueetibnaifregment
di hydrof ol ate reduct ase-deficient CHO cell. 27. The host cell according to

cl ai m 2heraghednd sRiddirel RRhRIeRtidel is upskeanisaid seeongHrolyaeptide.
15 10. The expression vector of any of claims 1-9 comprising only one of said signal

peptide nucleic acid sequence.

11.  The expression vector of any of claims 1-10 further comprising a third nucleic

acid sequence encoding a third polypeptide, and a second intervening nucleic acid

sequence encoding a second protein cleavage site; wherein the second intervening
20 nucleic acid sequence and third nucleic acid sequence, in that order, are operably

positioned after said second nucleic acid sequence.

12.  The expression vector of any of claims 1-11 wherein said first and said
second polypeptide comprise a functional antibody or other antigen recognition
molecule; with an antigen specificity directed to binding an antigen selected from the

25  group consisting of: TNFa (tumor necrosis factor-alpha), erythropoietin receptor,
RSV, EL/selectin, interleukin-1, interleukin-12, interleukin-13, interleukin-18,
interleukin-23, interleukin-33, CD81, CD19, IGF1, IGF2, EGFR, CXCL-13, GLP-1R,
prostaglandin E2, and amyloid beta.
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528. The host cell according to claim 23, wherein said host cell is a yeast
cell. 29. The host cell according to claim28, wherein said yeast cell is
Sacchar omyoeas1ioss@yi si ae. 30. The host cell accordi ng troTalsaimiogsk;s wher ei n
said host cell is a Spodoptera frugi perda Sf9 insect cell. 1031. A nmet hod
for producing a reconbi nant pal ypraotein or luraljty of proteins,

conpri sithg cﬂ'lq BXrRgS'an W§§¥0r&§|ar19(9ff C@'@ﬁrﬁ'lg W%?r%'nét]ﬁtﬂfﬁt@r}ﬁje?ﬁ%’ﬁdunder

condi ti bk G i 1 Qw: j r ' The

ot nod T e R e P R B e B e L

vect or r2AGIABT-0033ABhe32ponddBloB74ny of clains 31-32 wherein said
plurality of proteins are capable of nultinmeric assenbly. 34. The nethod
of any of clains 31-33 wherein the.reconhi pant polyprotein or plurality of
ot ot 61 i-ar o115 BRIGFRAN oI R EPd e oG of 31 HaP R Fle St BnBSeBol Fh ot or
pr 0@U§3|ﬁtﬂlyp?eﬁti@i@ca"fb'éﬁ%ﬂtincﬂémﬂ%\é{@%&é@ﬁbﬁﬁarﬁ)irﬁﬁmbg!o‘buﬂﬁ héaiyeHaegdrobul i n
protein or functional fragment thereof, assenbled anti body, or other

ant i gerfr B¥HYRPYIPbHIIMtgRicieé seanpnt Kemprtanalogpug segmest OtlRE7aEE34@i ng to
claim o g %g_i ki ons sufficient to produce the
recomf]ﬁ%t{bogr%‘?tﬁ:?éﬁ . #wppggﬁeﬁ%ﬁﬂg (E%ed according to the nethod of any
of clainms 31-35. 37. A polyprotein produced according to the nethod of any
of claits 3IFiEbex@B88ioAvears aftahgdfictaimsdgl épwhenmein asisedeterdudhéer anti gen

recogni tion, nol ecul e;, or individual i no,gl,obul in chain or functional
tgor%

f r agnerfOMPIESSA PIBRIGE ERPHR R Bleen MR%¥bd of any of clains 31-37.
WO 2011/ 053699PCT/ US2010/ 054475 39. The i mmunogl obul i n; other antigen
reqegnifg.on TRY %@éioﬁfve'cfﬂ?'a‘é’cgkb%g kdTBMIHR 9150 Riletéin GBI Prodhoteknct i onal
fragment thereof ‘according to claim38, wherein there is a capability to
ef f ect regulatorymleynest isdndyeiblefarcoastiiuged. bi nding to tumor necrosis
factor-a, erythropoietin receptor, RSV, EL/selectin, interleukin-1,

interl in- .pterl |1, . I in: " in-23,
| ntorl etk n- 5 CxagRBRBYE Hghdran IS bt whBrab Rof bR ot 10,
GLP- 1R regulatatyleterleheisaissud @pedifie. i nmunogl obul in or functional fragnment

t hereof according to claim 39, wherein the i nmunogl obulin is D2E7 or

ABT- 874 or erein the functional fragnent is fragnenpt respectively
t her eof 18- 104MNEEHHEPHAR ECIF ACCRBHPD T FIABR 120 Ief@f‘%@d;p'i%%?tﬁbeuti cally

ef 18C1 i on R BledbUbi Rl RbRr AEPHABR 0 any of claims 36-40, and a
r.

pharmaceut’i cal |y acceptabl e carri

19. A host cell comprising a vector according to any of claims 1-18.

20. The host cell according to claim 19, wherein said host cell is a prokaryotic cell.
21.  The host cell according to claim 20, wherein said host cell is Escherichia coli.
22. The host cell according to claim 19, wherein said host cell is a eukaryotic cell.

20 23. The host cell according to claim 22, wherein said eukaryotic cell is selected

from the group consisting of a protist cell, animal cell, plant cell, and fungal cell.

24.  The host cell according to claim 23, wherein said eukaryotic cell is an animal
cell selected from the group consisting of a mammalian cell, an avian cell, and an

insect cell.

25 25. The host cell according to claim 24, wherein said host cell is a mammalian cell

line.
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42. The expression vector of any of clains 1-18, further conprising a
nucl ei ¢ acid sequence encoding a tag. 1543. The expression vector of any of
clainms 1-Ww8,20mwsB@bn sai d i ntervening nucl ei c aci d sequectasaadiosiqonal |y
encodes a tag. 44. An expression vector, host cell wth the vector, vector
expressj on roduct,eﬁharnaceutical sition, and/or nethod of making or

. . CO .
usi ng @ any! i Nesfecerl Acegrling 1o GlREP &dn WsESID S Postcalle afedtbrel®r any  of
cl ai s d1ih§]d3r %?%?fﬁéab&%e%%emb casegment encoding a light chain signal
pepti de. 4%. e vector, host cell, vector expression product,
phar maceuti cal conposition and/or nethod of making or using of claim44
wher ei r2%.he Erecbogicdlliapeoraingiaclgingi2dl, whepeinda@id bost dedippa COGmellodrai n
si gnal éﬁ)lt:agtige selected fromthe group consisting of Al7, Al18, Al9, AZ26,
and H2 §%6: The vector, host cell, vector expressi on product,
phar maceuti cal conposition and/or nethod of making or using of claim44

wherei rpg.he Hf&ﬁ@@td:elllimbrm%wclﬁirg@, whepsihd2id Bostkddll isapast tgiht chai n
signal peptide A18, SEQ ID NG 82 (am no acid sequence

MRLPAQLLGLLM W PGSSA) .
q'29. I\'/I'Lhe host ce%l according to claim 28, wherein said yeast cell is Saccharomyces
cerevisiae.

30. The host cell according to claim 24, wherein said host cell is a Spodoptera
frugiperda Sf9 insect cell.

10 31. A method for producing a recombinant polyprotein or a plurality of proteins,
comprising culturing a host cell of claim 19 in a culture medium under conditions

sufficient to allow expression of a vector protein.

32. The method of claim 31 further comprising recovering and/or purifying said

vector protein.

15 33. The method of any of claims 31-32 wherein said plurality of proteins are
capable of multimeric assembly.

34. The method of any of claims 31-33 wherein the recombinant polyprotein or
plurality of proteins are biologically functional and/or therapeutic.

35. A method for producing a recombinant product, wherein the product is an
20  immunoglobulin protein or functional fragment thereof, assembled antibody, or other
antigen recognition molecule, comprising culturing a host cell according to claim 19

in a culture medium under conditions sufficient to produce the recombinant product.
36. A protein produced according to the method of any of claims 31-35.
37. A polyprotein produced according to the method of any of claims 31-36.

25 38. Anassembled immunoglobulin; assembled other antigen recognition
molecule; or individual immunoglobulin chain or functional fragment thereof

produced according to the method of any of claims 31-37.
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39. The immunoglobulin; other antigen recognition molecule; or individual
immunoglobulin chain or functional fragment thereof according to claim 38, wherein
there is a capability to effect or contribute to specific antigen binding to tumor
necrosis factor-a, erythropoietin receptor, RSV, EL/selectin, interleukin-1, interleukin-
12, interleukin-13, interleukin-18, interleukin-23, interleukin-33, CD81, CD19, IGF1,
IGF2, EGFR, prostaglandin E2, CXCL-13, GLP-1R, or amyloid beta.

40. The immunoglobulin or functional fragment thereof according to claim 39,
wherein the immunoglobulin is D2E7 or ABT-874 or wherein the functional fragment

is a fragment respectively thereof.

41. A pharmaceutical composition comprising a therapeutically effective amount
of a protein according to any of claims 36-40, and a pharmaceutically acceptable

carrier.

42. The expression vector of any of claims 1-18, further comprising a nucleic acid

sequence encoding a tag.

43. The expression vector of any of claims 1-18, wherein said intervening nucleic
acid sequence additionally encodes a tag.

44.  An expression vector, host cell with the vector, vector expression product,
pharmaceutical composition, and/or method of making or using of any of the
foregoing, wherein the vector is the vector of any of claims 1-18 and further
comprises a segment encoding a light chain signal peptide.

45.  The vector, host cell, vector expression product, pharmaceutical composition
and/or method of making or using of claim 44 wherein the encoded light chain signal
peptide is a kappa light chain signal peptide selected from the group consisting of
A17, A18, A19, A26, and H2G.

46. The vector, host cell, vector expression product, pharmaceutical composition
and/or method of making or using of claim 44 wherein the encoded light chain signal
peptide is VKII kappa light chain signal peptide A18, SEQ ID NO:82 (amino acid
sequence MRLPAQLLGLLMLWIPGSSA).
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