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Figure 16 is a Western blot comparing maximal expression of GPR73 from induced
35  phoAd and phac promoters.
Figure 17 is a Western blot showing MS4A4A polypeptide expressed due to leakage

from non-induced phoA promoter (middle lane) and mutant promoter, tphac (right lane).
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et al. , 1984, Proc. Natl. Acad. Sci. USA,
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As used herein, "buffer" refers to a buffered solution
that resists changes in pH by the action of its
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The term "heterol ogous” refers to el ements occurring
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nature. "I PTG is the conmpound "isopropyl (beta)-D
t hi ogal act opyranosi de", and is used herein as an
w0 pidaoexsodf | ac operon. EPTG binds to a | ac r eptBEESING/047653
effecting a conformational change in the |lac repressor
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the | acsfl}llﬁ At OF- W o ﬁan? %1 dlﬁs l e?léca?l énscgurdesunC our ﬁlg anélﬁo es
0 pernahxlnpglbblnine)dn pmmtpenlon sf e h¢awareﬂoraughlt cdievwisitiergiazhwith or
%grsr’xﬂl%r eusttg goarréals%)ngma H%ng:e lﬂa{lplbc(:)glﬁs e???/%oﬁ Loggﬁlrﬁiggl%r;s?ecies or
r emekesgmg 1;0 d panicplaamtldasfaﬂasbedpbqﬂm, vdxla thglremainder dtbothain(s) is
no tl entx(%all \\Vzlit?e dh%ol%o%l%to cpg%sp?nedb %&%nc%?% %ﬁAb(Pc{ de%'ﬁ%{?eﬁ ﬁlo?h
| acnaperspdctes or W@inghearlogder mmpo@s@ass o1 sebélave,Les @dl Bpfragments of
di ssqci ate.fromthe enat; the
ac s n?%pdﬁ% so,long as, t}?eg 1b19 tgléé defjs,lertﬁ% lgl{ylgglc%l%gtwnty éU .S. Pat. No.
nuci, %6,66ad\dcdnsqumlnde&pﬁsact Naxh ddadi st UBAR 6B51a68561i ng
sequenc n S d ' .
her ei n i%ln tteérinnglgfo 1051 samSl‘él r%feésntgg%g% s%%%?%o%[)%n&%%mal, such as a
10ef frmamrmhtfbyemmphel dc)lusr(ane§he llnhlugtczd eémplecanrhg obtagice fbwr vascular,

ef fi i.ni,tiaki.on
pol dla%ﬁté eot ag%feéat%ﬁ% ‘g;eésxg?’f)fﬁéé‘ l{tlw(gzr)éé?arllsa(?{e{) lﬁs%g% g’rfor example,
sequécvmcexl Boidt aichss s, ahshatitgous thiid, Datphghid expeentluid, follicular
anq'luiad ?&ﬂﬁaq rﬂuﬁleg#t%&?ce i(?, rmxﬁf‘@ﬁ%lﬁbl@@d U’lﬁﬁpgér@grb <gl'ﬁnal fluid, saliva,
el ongation as define erel h. térm "l ow phosphat é
medp@imoiears, phissipios-rhicad, idigsswreitere mediums edv¢leaséissue extracts such
r ef t
S B O D0 3 LU CANGPILLELHR Sl ot con
t urbesfonerampkensetuns plaeda, wnueeencent r at i on of phosphate
drops to C
phosphat eq.FQ metrez}r?{wlu%fga 1{29:%‘% g';e)asfifé?éd é)ﬁl%lgn Ehgﬁ}é’g%/tﬁghan%es in pH by
t hahr: attriv Qfmselpldfbmeaaoyuugﬁﬁe Wpﬂm e to give cells a
chance t W, Whew "
of phosp a?gérgll F%g{) ?%%n{rrg)gl de%ﬁl ncf’l%g 1tekJl?rrgl}t% af?rbez()?é BBPAu%@ that
201 i repnteigs aroangngRachd Fequfme@ﬁhat difbere frimh @ deferancs; Gﬁﬁ@r@!@t acygj sequence or
20 I
200l IOy P 0 A0 PR
t r acenenesn CARD maxdnts iflesinaychenge obsminaiadid seauenoe ﬁletrcan be produced by
Yo
SO BRI AR Bl By DR el e
refers tlhegmp "sapiure reagsnigefesiteareagenteaneined bindingnd gentgging a
25hu é’moqi&ﬁﬁ% 4 Qarfﬂfp Tfhg 59&9’9 Hﬂ@én? tar&pﬁilol%age céﬂﬁ&t (,Saln b&¥eparated
pet dani mals, such ogs, horsSes, tcats, cows,
Theromifreredst of e stg@plefumler &Yitahis|cenditipupraFhe cmeretr@agﬁm Cwsbm
pollaﬁ&%gm&eor ihRb&TiSabl0 1fa RALYRE m@lﬁ,agw %i%s!arl@me Indahre
t he Menbrane- Spanni ng 4-donai ns, sub A (VB4A)
geﬁéagﬁ%tr?ﬁll Ve angaBbody §F 2 ENHY p%dlfffrgmnaeta@mes é&a"tﬂ a tagggpeptigen.
Cene,  26¢e §dmIdeterkBR" N@%Q@Lg@ﬁmtlnﬁ&@ csﬂpnée%amtfk/tfgglchaan
occurring or a variant of a natural occurrin
30pol&)iplape Pepes ongsidher deéq’phelh:én%m\s‘gé n%sugarm ang th@hmﬁsess both
pow@x%?ﬁw% h%ltoBh(ﬁﬁJHSﬁere@l ngt B myo%mcﬁa&ﬂyémsﬁc

the’'ce nbrane four tinmes Ctermn
ar ProRSEis dl @wrsmbcaeyfwaayﬁiabef&cwe Aéquf%r%@|dPtG{ga?ts have the

Mengiang. dlsatwlcémtahmegeﬁaaésran@gblmtms@kép@h@sr | oop

apprOX|nate am no acids in | engt
pol ypeptlihg éesm. '"Aetpqiahes ofipwly” fﬁfeghtoéflﬁvtmowhwscarpé@é Bt bsing
35b ki eitHtPMirecModifshbn a M@é‘l%%hphmytahﬁtekﬂl&ﬁneaﬁb Qr InQirébly

al so i ncludes variants and i sof orns

poltiyigegt F-8eanogisE w@adwatmawegie ﬁ@gdlrem?%ehgéﬁ@ Hprdyys typically

I S SRNSREME d nlofbtyBANBlSectBRDy sHRG MehtB] YREMLES typically can be
i ncl udes human, nouse, rat, ang the |ike polypeptides.

A "variant" of NM34A polypeptide refers to an M54A

pol ypepti de that contains an am no aci d sequence t hat
differs froma reference sequence or is encoded by a
nucl ei c acid sequence that differs froma reference
sequence. The reference sequence can be a fulllength




native M54A pol ypepti de sequence, an extracellul ar

domai n of a MS4A pol ypeptide, or any other fragnment of
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"Plasm ds" are designated by a | ower case "p" preceded
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follows: 100 tines the fraction WZ, where Wis the
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of nucl eg}tl des in D It wll he acggrem ated that where
the | endt™fi'oP "I &596nse’| giesd A8RCEC E61d LInDEe @%fﬁﬁflews"eam of
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seQIRETRLE Rben ‘@@“&‘H‘E ediym, gongftgHen ?Jfﬂliiasé’ £ Sm%*ﬁéi‘g"“t 4uM
10p L Qﬂuir@ﬁ(ﬂargi be 1é£rH<5vV@Ba plephedihithgemheds & d§ignedt@tontaadmore than
s o

S Rrgpl o e SR e s P b s s on

delBtnplBs ofPhodphselitittng nfddiaGn@udel butBrc@onlitfitedit€ CACA®P. media

The term."phoA’ refers to a gene, encpdjng | kal i ne
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are low in abundance in a particular cell type. See
for exanple, Dong et al., 1996, J. M. Biol., 260:
649- 663, describing tRNA abundihce and codon usage in
E. coli cells.



The term "regulatory elenent” or "control elenent”
refers to DNA sequences controlling initiation of

wa zaneexipt i on. Exanpl es of control or regul atBIwyUS2005/047653
el ements include, but are not Iim'ted to, a TATA box,
operat ors, enhancers, and the |ike. ory
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eX 3afdnts, W&B&s@ﬁlld’nﬁi{lﬁﬁ%&%epﬁbéﬂ b Bleratfollof BxeAAt Gucleotides or amino
bi ndi .ng I PT(&F taac re ressorf di ssoci.ates from
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15 o pe i s ent Aot P e 86 e TR BT SA dtocelulr
t helomﬁlﬂnﬂt@fradéﬂﬁlalhﬁiﬂampﬂsboth Vithe a¢lthlan @gabtavne maphbé 4 Membrane of
nment s that row de, for tgl ]rect control of basal
S’F‘g% SH- B3 th%lnceﬂs ke isitive or negative
cont rol Tk mr‘tmembxtaheb srpamfm@dinjnaue ()3 "tta@srhdiﬂ)rmecalmhmr reffads to a

ed regul at.i on of
o PRBER P Hug oo it Ci e B SBREIRL ot bRl oB8% or 0
ZOSaIcamma&Irﬂxamb(raﬁiapr a) at pages 1232- 1245 The terns
rituxi %F termr natlve con 0 (aLQm” rtla}e €rs ?o a ?orlfgeet%de s?hree & mensional shape in
genetl cal y engl neere Ieric ?
N mhtomattatanNatb@ aynfoinrag ol eal rafgxap mpblypépedmzﬂlaamr iqgEetenary
ZQSE Z?S?nﬁlts ﬁsgeg hg%rng e avehconfs nnaan (I;}I afs'c}l%blhzéd traﬁ]mem?lﬂrane

antplolypdylde & saﬂﬁcieg@p pkrampbte som’mnexg;bcrqumbmd@ te bangsafuh asry immunogen
m’”(') nr%duce%ntlbog%sdt hte 3Yobnize %I rt]raxys‘rflnrelm rtgllnee rl?lg:i Qprt]idg?aauc NGE Sseful as
25 and® PGS 2adhed r e%l O0h sequences. UXimab ha
bi radxmtigtgafgbmdmotbyldfaonbddhe th@DREbgaiat ihg enansfendppe mdmmttéd 1y acell.
r8m|0e2m e-Elhﬁeng)e" lTlOﬁg]' I%Peri to%iI nogec%?hcjx?déesﬁagt 1?n1%€:n19 soLsh 1e is
i nVemtcaldy,ineat. r econbi nant transmenbrane pol ypepti de
expr esseg L "
non-i oni Cndoc%lcgavc\:n c?s%élr?e:ﬁ%eﬁ(%r 8ngﬁt{cléoﬁd 1? éﬁ?_hlgfyﬁgxg%i sth%n it is placed
303eqm13mftetbncprsf etasortsblpaméteqetémt@clorﬁ: agid bgquorek e Beri edesple DNA for a

en 0 - e

r ERSFEer PR B AN SRS DN pol Rk
t r aRpmsabIsamecrd@amitint paftiepatas imthe sdcgtivh yf thopalyrsblideda promoter or
pr [
o il is QerapbyARA ¥ o B BLEAPERTIBLAL he LELEH Tich By e
op@pcalbtl%,@ ori anw@@bngem@chng sie s qpbrtably llelsmitw @W@Fg ggquence if it is
r e i s MAOE " hat the DNA

35 ?(?n%gll (ngqg?%clﬁirr‘t]aégﬁg cs:oﬁ%nr gf ?:é'glrl %?}%E%&T nheanst at rtn eD

t rsawsmet btltlg)lmed tre coritignous and, finsthe F3§C ploa seorstony k@acaeucelntlguous and
Seqryﬁeg&ﬁg Frgtﬁé Iﬁhlgﬁ@éa% b@%&o%ix%@@ﬁf‘ﬁ tlt)ﬂ)attcgﬁ\mn{éﬁ'ttrgstrlctlon sites. If
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operon term nator, for exanple. The term "transl ation
initiation enhancer sequence or "transl ation

WO pobioeg4ddN sequence” (TIS) as used herein, rePEr/BES1005/@47653
nucl ei c acid sequence that can determne a site and
efficieneX initiation of translation of a gene
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sequence | so be referred to as a trans|atio
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e - ' t '

ok ARERRACALAGT R AAZ A&S%f“. 52?*2—? et orastar
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1. CD20 CD20 is a phosphoprotein of approximtely 35

kDa, found on the surface of greater than 90% of B
w@zlobsektoom peri pheral bl ood or |ynphoi d or ganeCT/(k1083/047653
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fi mtlelaaddmoemdoﬁﬁQ)HaNé}ispanm ng domai ns and a

Second. Si IAGCHb ARonBER of haRR Blorlofe QLIRS L BELNES Ravipg an
20i s nheleigecid sdqacncb dopdifers fromp réfewoeseqm:tlcqg rFot maoh@le the mutant phac
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30i sol at edhenpd."poinélid’ gopralymefais hsanzinelpadifepidelis choprising multiple

bet ) i L .
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t hereof. 2. Variant anbrane-Sggnning Pol ypepti des The
present invention also provides variants of
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15



ref erence sequence. A variant nmenbrane-spanning
pol ypepti de conpri ses an am no aci d sequence havi ng at
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nore residues, as well as intrasequence insertions of
single or multiple am no acid residues. Intrasequence

WO emenssdons (i.e., insertions within the CD20 BEDUSN0TE)47653
can range from about 1 to 10 residues, 1 to 5
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occurring residues are divided into groups based on

comon side-chain properties: (1) hydrophobic:
waonbeeddne, net, ala, val, leu, ile; (2) neutp@l/US2005/047653

hydrophilic: cys, ser, thr; (3) acidic: asp, glu; (4)

basi c: asn, n, his, lys, arg; ( % resi dues that
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. P i ARG beciogaopd T ittscs PECs e isn Sfivide
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sel ected and/ or engi neered herein for mniml basal
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may al so be nmutated to contain
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acids. I'n one embodi ment, the "spacer sequence" is
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spacer sequence conprises at |least a portion of a
bacterial gene, and nmay be der%ved froma sequence
naturally found in the host ce %, for exanple, the E
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gene. 9. Expression Tag In general, an expression tag
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pol ¥§§1Q ﬁ(des Shown, for exanple, in Figure 8 are

pé @z“f. nked sequences of a promoter, |eader
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expr essi on canstrllmsscéll:sr the expreSS| on of CD20,

RAIc, GRR73, an

Neribr aneBisA RSTROT §5kisEs mELRToEAEPeR mempiapg-annine
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anot he u um su

ni £ gélesﬁ%sglﬁ?l wd- E‘Eﬁ l[%:? ercin, St%gpoeg%?l]lic cgl.pgrau% 58F3 (W3110 -
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eco n@fﬁgg%c?e%ﬁe {)Ill;lgcaglothél{xﬁgtgéds%?ﬁ"h%{d/%ntpon Fﬁ%g(gmgﬁé K coMcrratza
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30rmut agenesi s (ZoI ler et al, 1987, Nucl Acids Res., 10:
6487-6500), Gassetd.e mitagenesis (Vells et al, 1985,
Gene, 34:315), restriction selection nmutagenesis
(Vells dio eéﬂectwglgggd efﬁhlpmtb'g)rodnpgq:mnplﬂ me@granelsparaong polypeptides in
S'erh acégs%uéﬂa@i ba%{%galtclaﬁs, LF}B%otd?"sgglleé’th"@l' ﬁ)g\; Bagfg activity. Because
enco mbr ane- spannf ng pof ypept |
ex plreee@elua@rsmmmgwolymptiées age gqmsﬁabnthGCtthh@hcﬁllb,eqven a low expression
35 po'dﬁ@%ﬁ)taéa‘g gcthfH; ﬁa'-:jﬂ@m&glj r}{Bﬂﬂlﬁﬁ)h&! ﬁlehlgylﬁﬂg 1 h%&%gflsf kegultmg in

cl eavage site at e Cter us of

polrsﬁbeqﬁtqew growtlp redasesrppitein prodectivptane cisluestd }’!eﬂfb It rlesaplo tp have
Ut igld 7 EmSHEARERID 0 eﬁg?&ﬂa@%f-{ Rbe Sﬁﬂﬂé Fhid e RISPQHUE e sufficiently
menbrane- spanni ng- po peptld%s t er ol ogous

pol ynucl eoti de encodlng a nenb?anespannlng-

pol ypeptide (e.g., cDNA or genomc DNA) is inserted

into a replicable vector forexpression in the

bacterium Many vectors are available for this

pur pose, and sel ection of



the appropriate vector will depend mainly on the size
of the nucleic acid to be inserted into the vector and

wa bwepexod cul ar host cell to be transformed w pET/US®05/047653
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depending on its function (anplification of DNA o ,
ex SFEEsP %anbtra rRbagrodtigHon 4nd gﬁ‘ngﬁf‘f:‘é Bf@r‘)‘eﬁ’o s“tcc?:ré)l%yvxﬁﬁ‘f: Rromoter is
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CO$traiafiend, 4at OBfsPanduicted in Ghinhedhg a7 RINAOREByARASY gene integrated
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Se|pﬁﬁﬂidtcﬁn in transformed cells. For exanpl e, E coI|

Is typical t.rgpsforned us
or i voa 1k stiesth PERFORtsRT iR bR aRoie i Bfidnpseqt i
aI ava’lEAE’lE on @Gerremmarcial %)qr pLHEX (nﬂvamgbm) ﬂBRBBarmmrapem)ly linked
enes for.a cli ne [ tance tﬁ%
8ontrols the

n

i husa éeng of 1 esesglggosmon ng %eo;? : dél s(mlg : ng

20cC eIPLsp:mﬂ’cha 1pBR1§%dpxhtaﬁmmam olirombdoate. fﬁhe Clabpredsoxpls asiet e control
Ea%ppnnmﬁmjggg%rally contains, or is nodified to

con arn, “prono that " can be used by the m crobi al

organi s lﬁnbwn irepibledsctainl pbmblees caebeaskdbl tbe methi@sf the invention,

ge eoevlldézg ac S&éaﬁ%sﬁ fg\évq)ta?]ali] ?ctf\:nt)ggrl 19&%\1/1%(3}6@ éo rteguce Egaslapacgvity as

r eplbscohdzddlereun Cﬂﬂ)ﬁleakampjesendﬁleehﬁm lnashase dhdt@sc and tryptophan

Geneorrr?loltér OthQr cfclnplo I 1ta§l%tfc9rru‘§’e ! hl RicTIEt uetﬂc% systents are eperall

thg ena Ies t'he vector to TP e |naepen IQ oferay

t héndosindahaibhissowshn tlial%gmafneﬂ tio meucdtesal activgty lasdctsf:nbed herein.

replication or autononously replicating sequences.

Such sequences are well known for a variety of

bacteria. Thé.ori ontrof Elemphtiscati on fromthe plasmd

pBR322 i, or ..

Bepr casiBar it EnGel 9 RN -ont A BRARLe: 4 RRCBEN B n £cot
30a dét elid momgenie posithwsly reguateld/iza geltes tlmbbiedsthe koivator phoB (see

Thig,98 W{‘ epr&ﬁ&@rda‘%ﬁw 1Q[u Qo b? Sﬁo%ﬁlfa% Feplefbn mr‘?e meHid! kot kample,

or gro transror med host - ce Pown

selbgdiliting imak fimited phodphain mddpwt. l@@blllfsltsrcstltrql rrra:nlymsmnﬁue phoA

“‘%Rm&ﬂﬁdgé it SO BkhOgithe sel ection gene will not

survive in the culture nedium Typical selection genes

encode pghoprwimetr cindte s¢ladtedcayishginecreddd sandae enetay more negative control
35 antelcmeﬁ’tta'ng on ({10 o eE sn%vg&rn%l elémd&hn.» Sel%r%} g)!akr{g;enpositive and negative
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co ﬁmt@helﬁmerawquomﬂpléh%@tf Edi lé’ﬁé,uFesﬁertdrm ¢@) angpafmopella, Second
crigyi aah Pl Walisydiad.cavai | abl e from conpl ex nedi a,

e.g., the gene encodi ng D-alanbge racemase for

Baci | | us spp. One exanpl e of el ecti on schene

utilizesa drug to arrest growh of a host cell. Those
cells that are successfully transforned with a

het er ol ogous gene produce a protein conferring drug
reS|stance and thus surV|ve the selectlon reglnen

e .



density is achieved, at which point induction is

initiated by addition of an inducer, by depletion of a
worsmboesdeONponent , or both, as required by thePGBRUSDOFET653

pronoter. The phoA pronoter is induced by phosphate

de 2 |9 21:7 | %n (ggrs d %ﬁ %g_% ggs?@\@fag%p?eﬁ)f}gynfsp(!o&rol érementé G{yzarcf] Omle example
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borsﬁl"p?agff%g gk - PSR 09@ D PP SR Pty and negaive
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t he nut a ronot er s . phac a hac, [ sirahle .
5t o S et oy B ot A st Bttt cbeg” Sopit teCprovide for
COoRlire@lcoRtol BRIIES exfr@kiof ¥RBifbEng d)fTth&b&hi/@cﬂ négaive esiiéBdlement
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ot i Sgacenbie SR COTPT ALRECRNAHRT o PoRPRERHS town
I N aphesehabel, G pkaiplQ i Bichdrigia el aathSalmdelll Buph@titpages 1232-
co%rfl el ements "turn on" the pronoter activity
i af aneously, or as close in tinme as possible. The
10dur at i orNeghtivercomml Elemeétits Rl f@ X inBas itteNad ®pgeoRlabpeyator, £.

in health of the expressin
cel“Pl 5P oSty gp g P8 h R S bt o, e R, B35 R Lontrol
houtemenBiinch@eEot éxample/th¢ e toanke phoAlpromofr imlliatatiohfitat bind

andrupl P TR SR e Rt oot Bl s 8 Da binding

Celsits ofathe€arhlyis@d ppssal prbrhetexamﬂ theslad. tFot e(afnlpB:Cllhb phst |omMoter,

ar.at ed, d the nmenbr es des are
5o PPUBE 0677 B REOT TP U SEREHL I PERERr b SSmAfis
EX éaplodvgpusaigatbiclcomal elememsich asl the ddcepeiage. USledde dyetaowis induced
Gene I eSS can be neasured in a sanple
i n&’?’fagac(lﬁ?'ﬁﬁ#'g(?’ exanpl e, by conventional northern
bl ot t i ngrweocogquanty usat }ﬁ)sﬁlhecdntralrtfk@mdnmfbmomﬁten’gﬁf#\he PhoB/pho box
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| ab ec>|m ?y n@%{egatwe cant]gol elnplﬁl’g% ncl’u%ie tg;e lac. rfl:,ﬂressca}lac od)eratotr the trp
a qurgsmrdirpetqt‘rad)e apd rhedaunbde repsessdndangidh epdrgor. bi nding to
avidin or antibodies that can be |abeled with a w de
vari ety of |abels, such as radionucl eoti des,
fl uorescers, 4enzynbanscuptwrheedmnkaorseene expr essi on can
al so be ctl n S| f.expressed
25 ool ypep tjl%sp éc'clijud? geag Ithrgur%% |f1¥)mba (ﬁgrel? g)r[orgnqoefr%{stenb ohESkSte
I's (mtaastcrlpmmanmnm:vrs ¢ancbaposw:mnod towmpbraawepﬁplamd thgpugh before it
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f ckémaple ehd Isandda gaistrifdtian teummbtpawesen0¢))9&ACﬁdIT@(ﬁ(hBE@CC

de l & r

ot G RactEF ArraRR s f KL Y5 Bt LB B8 ot phod
30t h evrqmdtgrp éytlitidend bamsciimgiond cagimatoe seqaencennré knmumogehagghe His

Pgopyerrﬁm,lqtlog Mflean bOGse ?Sﬁl'séﬂeﬁ doRR ¥1QI%%§ Qrg &gﬁo%&‘s%ch that they

suf iclent "native" confornmation so as Phd a

| i geebenativadelibied dhiith gthlelsprglre@termﬂ@mtswpmnaol@retsma;ioalof the

fe I native conformati on of the

po%%%%%F? Q&SEngQQ%BQT rituxi mab binding of CD20 is

dependedndusmreqfttlreaxs@mt@n veifh dngepnt Baf affectye repad angddightly controlled
35COR nFr? ra%tibég Mo ar&@%%ogt%el% 1s Wd’]de%% dh%ra%)%tﬁ%? ﬁxg p%o@er

cel I menbr ane I n non-1onic or

Z WSy S| Fc‘fmezsprelsétoerug@ n?plt a@ r@l@@é Phgsest, e pedhprewpterpragdes tight

SUfchiifdl 8RExpral@bi. Vivhed AQReBroHul HREANiGe dirbNFentll KEFRN e /ac

so as to bind rituximab or an t1 gen-bi ndi ng fragnent

thereof, such as a Fab fragnment”. 1. Host Cel

Di sruption Host cells harboring the expressed

menbr ane- spanni ng pol ypepti des can be di srupted by

various physical or chem cal nethods including, but

not limted to freeze thaMIcycllng, sonlcatlon

e -



pol ypepti de can be released fromthe cell or cellular
menbrane using a suitable detergent or by enzymatic
w@bmaverges The menbrane- spanni ng pol ypepti des BEBUS2005/047653
recovered fromthe disrupted cells by solubilizing in
detergent. 2. MI|d Non-Denaturing Detergents A conmon
net%rawamdgmﬁamAambﬁfgtr%ﬁWaﬁ ErRinyee; lr?éal CEPrES§io ighn the
guré&ﬁ’&emas Rrtugll J”é)ﬁmﬁ’eﬁaﬁhéldhbﬂﬁl il BXaps Belsch as
Dodecyl - mal t osi

n [deC)HSCNI MoA-r?ngth§ inghxde, gatwﬁqjqepromoter (SEQ ID NO: 5) and mutated
%6@ Bt MRS HRQE RRkd MBat(VECOtiNaLMaRsheh asame&rrultatnoﬁomoter phac

0 Avarlant of this nethod is the use of m xed
Shi éé?@ NGB APAREET BFe A Sto5T WSt FdsqriPHPie g e stich gs ingfhe
a Malthr® pRimoled ipkle (SBACID RONEY. hoERted GYonVidss epilebRd to reduce basal

recently in the jsolation and crystallization of the
Kv [PromotysetidyicatPcstinel . (Long et al ., 2005, Science

gggg 5726% b&Qe?rangbBts @f}fér theng @1, ibhay be230M1 to SR ER phoA promoter
7

0 rong denat uri ng detergents
SpgYit ?]féwh%‘ty Brigt @F prelgieidle awnw&rﬁgléaefi o Sressed lé?wabasal
10an @cdﬁﬂ%ddﬂ@o%@lo)ﬁ@%@ﬁnbﬂﬁﬁ; withBe §ddic@ bittdrial KAIE MBuitable promoters
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t y pi I -C o nstitu
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t o MMth&adl oxfswudy prohiotdﬁsﬁdilclbﬁ thl Aaf &G prombrerEMEehay BOmutated
restore norna unctJon fter 0sl n s to .
deﬁ%\fﬁﬂ}“feﬂ’ésaé BOBPEATYILY-3] fhe ‘ﬁC‘F%ﬁP‘é‘méﬁ’Bg&%"te}Fé‘?‘ft%‘? o contain
Detbeﬂxgﬁ‘)@ftlvd MmdeBgtieeRQGkIBMemdnlie FoRdXahple Sr fRAAIY Rgatively
%@1 td&ggxgot%ré‘g%ggé}%ttyeérl §dﬁ8%l EQ,S%B’E?%IB%EIP%W r(c’:placmg the -35box
detseqL@ﬁda:tvﬁthUﬁtbflU-BS EﬁhsSthiJ&tpllan@ théﬁ) aquh@(a positive regulatory sequence
rane- spannin pepti d CD20 i nc
o taEa: TRl A B T B SR Tl FaBigte! F-G<ar HRaVA senes
Ex ant res-codonaMINAL gehés&inbwn dﬂie&bgﬁmibﬁe wisietheldelded bacterial host.
sol ubi li ze conpl ex nenbrane-spanni ng protein such as
CD20 include, but are not limted to, zwittergents,
20such as zw t tser genec®r98, 3-10, 3-12, 3-16, (Cal Bio
Chem) , B-16, ASB-C80 (Anatrace),  PVAL-B 100,.
and phos‘geﬁ%’é%‘%?ﬁﬁ 8 YT PETARE S Fgaé‘ﬁ‘&% p@%"e)pt‘des feliraty corin a
dodighyy @inoslldﬂ@@dimjtd:rm@erélﬂ&)ﬁﬂ)ed t(aﬁlﬂolinhlelebthde&ncoding a membrane-

Phosphocho] i n tain ine, i N

i T R R R Sl e SRS

phqﬂ;mat) eart Heaked & thedatkboand tixoleators. Dean angotmeat, plamhidipBR322
25nog— 0 %bai&%%dr ocarbon chains attached to the

ph %‘Eﬁ e o] ‘exanpl e, dodecyl for DDPC. Usef ul

p hosphocholorster ed(@ressna; el ancrphintte domapideesma’ail)pindsde a strong

IPDIY%I %eg?q(?ig ko osit{ve C‘ﬁg’i(ﬂ é‘lerﬁenés hgnsc(‘lmtlgg é gt%) élratorSAir)d additional
an d:la'nfentAlﬁ(atttghImGnﬂrcﬂ @nd éﬂ\?blamepre@d)m)md ma’lﬂlatlon
n- decyl -t AXdi et iyl am Soidi ARl ad d
| oni o or S cf'irﬁl }ncnge be}{ort se(gxe{)cergx% X glgtan Srﬁlénow idfeader I,Po(s:ltlone just
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y| e ds%&uetn r@ﬁam%w fotr ?xaa‘lg% %\rﬁl%? ed&gzl?euquglelc acid
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poI [ e t
35 A R A AR S PR B R P Bbo FRI L0 o
| n tanslatmhowsayf mcmlaaneeﬂpamilrttaioéfrpgmdts (63272 fbxeexample the rpLE
exchanged for a non-ionic or zwitterionic detergent.
5. Small Scale Purification Thg met hods of
solubilization and purificatiof may vary dependi ng on
the scale of the extraction and purification. For
smal|l scal e extractions and purification, for exanple,
up to about Ig of cells, the cell pellet can be
i ncubated in detergent and the detergent sol uble



and i nsoluble fractions can be recovered w t hout
further purification steps. 6. Large Scale
w@obhewat i on For | arge scal e extracti ons and PCT/US2005/047653
purifi cation, for exanpl e, of about 100 g or m)re of
ells, e cells can b ed with dete
ceﬂ‘f%d?rf E&@ag S]ﬁ%é‘o}"éé}u YR éﬁ(él‘ﬁS SR QH?“S[‘%H“ B‘é“aﬂ&‘i fefpepge (T1S)
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G ont O A cat R0 toQ AT coden RO gt o Poshiah. Gpppples of
antrhdeogbyon ROVA gonadpl £, cottiltaide) bupire ﬁd)tpin’(l&ti ke BigU, QUE] 5@ pro2.
phase HPLC, chromatography on silica or on a
cati on-exchange resin such as DEAE; chromat of ocusi ng;
SDS- PAGE; am@ni umeadér ty@engé €ci pi tati on; gel

filtration u exanpl e, Sephadex G 75, Protei.n
A Sepharbe B Eubiine i ek e RN T
| g®&ademe@lenatvehink B granglttansngioh tititionl segpérice pESY agaepacer
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Enzynol ogy, 182; Scopes, 1982, In:

ProteinPurification: Principles and Practice,
Spri nger - Verl7ag, Nevanstatida; Inmaaubsdzquehceal . (ed.), 1998,
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P RRAPP% 374 AR R R £ B FS ipame e
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Wi .t h ri ffer. In an enbodi nment
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oA SO e BRI e BEP §12 SERicogind B proein gty ggpressed n
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pur SAaLd e kS
e oy S e e e
30f oN@tanpicalsB@kehed] egvmivneltshdrieddsrsi Lhvadte cahl,, 1990 851 rent Biology,
Angl sy Bpgchem , 150: 76-85). 9. Non-Detergent
Mani puI atl on Once protei ns have been purified they may
be mani plteatabeely, a saongokS dent erdgsignedcloy ¢xamplvemtdesdiibed in 1990,
Sty IR s CRITIN GG PO TS HEMKELBTERmb, o
a |i posone, more cl osely mm cs e nat
ce Idlewrléqrd ia Yansusmareht] 99h dfethods: détrergyaivn thétébdises Enzymology,
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or exanple, R gaud et al., 1995, Bi ochi m Bi ophys
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See, for exanple, Czerski and Sanders, 2000, Anal
Bi ochem 284(2):327-33.




. Methods Using the Isolated Proteins 1. Affinity

Mat uration/ Anti body Sel ecti on Menbrane-spanni ng
weoilogpeprod des, expressed, isol at ed and/ or pur i PFCEUSABS/047653

descri bed herein, having useful "native" confornation

can be used as target antigens for selectio
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with reference to various specific and preferred

enbodi nents and techni ques. However, it should be
wameneuond t hat many vari ati ons and nodi f i cat PONESWAFI047653
be made whil e remai ni ng within the spirit and scope of
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i ndi cated. Coning & Expression The cDNAs for human

and°HPicHE PR ner e sub- cl oned, using standard
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Density Gradient Centrifugation A discontinuous

sucrose gradi ent was generated by layering 1.9 M 1.4
wohooameb4@ 8 M sucrose sol utions buffered w th AGOUSHIDS/047653

NaCl and 20 mM HEPES, pH 7.2, in centrifuge t ubes.
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3 i PBRPERNECSS °§e’f\ﬁ“&ﬁ: P%‘éget SHGVI"88PThe resul ting
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20 %a Oatﬁgtgm nmL in PBS containing a
oI u 1|g an %Fe(iergenfl diluted to belowits critical
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glééﬁ::%rgt 8f {E)}haggrgl% rp 1cf3 3191%6}??/ xP%re g%net cor $%f {he Eu%a)n pr%em on the
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the fir
assay b ; fer staﬁitniﬂ%meéh{kg datanlcg‘)egge]n&gi)e'lﬁé H‘or% 1?&% Ehg{ (}o n%t
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determ ned using a Bl Acore(tm-3000 instrunent

(Bl Acore, Inc. Piscataway, NJ). A CVb sensor chip was
wa@edobwes4exl f or coval ent coupling of rituxi nab BET/US2005/047653

rituxi mab-Fab using Net hyl -
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and N-hydroxysuccini mde according to the supplier's
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gt H@C%ES ﬂ%t%ns(}r%uﬁ%l sﬁ% Mebe%l twji &e!\)l's '14&%@%% are bled and the

serum is assayed for antibody titer. Animals are boosted until the titer plateaus. For
example, the animal can be boosted with the conjugate of the same antigen, but conjugated
to a different protein and/or through a different cross-linking reagent. Conjugates also can
be made in recombinant cell culture as protein fusions. Also, aggregating agents such as

alum are suitably used to enhance the immune response.
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géjn'n” ghiOmHlg F?{(%/d?eg? g%! ﬂ%&hs%mﬁf\&b‘ﬁ%@o‘&%@{ G are hereby

and
incorporated by reference.

As described previously, a number of methods may be utilized to select antibodies
specific for the membrane- spanning proteins described herein such as phage display,

conventional immunization, affinity maturation, and other methods.

41



(open squares), reduced and re-oxidized hCD20 (filled
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squares) and control PBS (open'tircles). The binding
curves were determned froma four paraneter fit
anal ysis. The calculated theoretical fit to a

non- cooperative nodel is shown at each

ﬁo,ép %ro%)oter and



concentration. In Table 3, the binding paraneters of

rituximab 1gG or Fab with human CD20, C2S nutant, and
w@bdobneasys puri fied C2S nutant are shown. Dat a BEEBUS2005/047653

representative of nultiple experinents and are fit to

a single binding site nodel. K and Ka val ues ar
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fuI "'F’@ U9 t uxi mab anti body and the Fab fragnent .
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pl ots of the binding experinents of rituxinmb |1gG and

Fab are shown in Figure 7 . Binding was determ ned by
wa@eovp®etd403 on of unl abel ed rituxi mab | gG agai nSPCT/US2005/047653
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structure by circular dichroism CD20 was further
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nolar ellipticities. On the basis of the predicted
topol ogy of CD20 as a tetra-spanni ng nenbrane protein,
CD20 shoul d have a helical content of approximately
35% It can be seen that both the C2S nmutant of human
CD20 (Figure 6, upper panel) and murine CD20 (Figure
6, lower panel) denonstrate a g gnificant signal in
the 222 nmregion of the spectra as woul d be



expected for proteins with significant al pha helica

conponent. The addition of reducing agent did not
waee@niéd4eant |y alter the secondary structure oOPCEBUS1005/047653

murine (I ower panel b,black |ine) or the C2S mutant of

human CD20 in either the presence of DDPC (upper

pakdifSA dssghed |ine) or SDS (upper panel, thin line).
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Mut at i on of the phoA Pronoter The E.coli
35prdWﬁ@éWm1HhoA was sel ected for use in expressing
conpl ex menbranespanni ng proteins including the M34A
famly of tetra-nmenbrane-spanni g proteins such as
CD20. As shown below in Table é t he phoA pronoter
i ncl udes typical pronoter elenents



such as the translation initiation site | AT, -10
TATA box [ TATAGT], and pho box | GCTGTCATAA AGITGTCAC
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addi tion of inducers such as isopropyl
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sane, A&y, @cszomchh?adl@n@ﬁm er for exanpl e, by di lution

into ph hat e- addi ti on. of
(dat a nglthS ond oo n% ei% hf:eve ee tarrug %e?% rf Jur tlS a(;))Hrommately J136 amino acids

fu nm leegth ﬁadmdmgfrqmthn gegiquivdicesiige t49np &heeeglw ¢ﬂne51due 185 and contains
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TT'FV'II'@&:T}T ar@ing tﬁb@ﬁi@@d'ﬂmeﬁﬁenmmd\tl@@éﬁfﬁﬁtﬁ@ﬂ SAAA@M;GEMugh most of

GO AT SRR A R  hfbbk RAGyo co.

TARTO ICHIFG @NGang ¢ lnb20GLGATTRACST tha AAGHAAGIT Ad el ATEANGEADGhe in

TOPRHR Rtk PRI e i RAS A Al

20 mmﬂMm&hqsmwTatﬁAﬁe InGSFRNG réSGRAT ANTABodyEihaelinking

#ﬁ%@@@%ﬁi%ﬁgﬁ%l @Tﬁ%o%%rgosttranslational

TT TEIARSTRSEACESAAT INTCRAGAATH T4cRI @y consensus N-

AEErATN L fiele TUBEEONG 19 e ‘TrTGTANCTA
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25 I\Dforiln@l)ion in antibody binding, His-tagged human CD20 protein was expressed in E. coli as

described above. The potential for native expression of the protein in £. coli was evaluated
by localizing the cellular expression of CD20 to the membrane by density gradient
centrifugation and by testing protein solubility in native detergents.
Figure 2 shows the localization of isolated CD20 in the sucrose gradient. Fraction
30 numbers 1-16 are indicated above the gel in panel a. Aliquots from the fractions from the
sucrose gradient were electrophoresed on an SDS-PAGE gel. The gel was blotted and
probed with anti-His tag antibody. The fractions are from lowest sucrose density (1) to
highest (14). Approximately half of the total protein expressed in bacteria was found to be
localized in a sucrose fraction (12) having a density less than 1.28 g/cm” (1.75 M sucrose) as
35  shown in Figure 2, panel a, while the remainder was found in the pellet (fraction 16).
Typical soluble proteins have a density of 1.33-1.42 g/cm’ (Creighton, 1993,

Proteins Structures and Molecular Properties, 2 Ed., W .H. Freeman and Company, New
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ATG start of translation r ATAGII-10 box GCTGICATAA
AGTTGTCACI Pho Box (SEQ I D NO 20) AATTGTGAG CGGATAACAA
wo 2we0pnat or for negative control (SEQ | D NO BE@)/USMEKA47653
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wa I d 0
phg)éotﬁﬁ lﬁhe driézt%i suéex%at an Pr(zr% Qi f%rem {ieterlgents aéf)BEeleq](S) while the
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25" CRLARSALAGO B hon LEIABRLINE,(EPHRO Of the culture at

nducti ons were A 1 OD600-nL
sarrpl e BstaggrdhwmpredDBe ey extradeGrend di ¢dligmendmahegwah PDPC and

t V“Buhﬁ’é&lr@ npéPaﬁtchélf -Eg ds?z@@ élﬁs@cﬂl 4R B%n it é%tchbo%kbgrapﬁ)les as

the TPTG i nduc tures. For
an éwé}b@ abpeed fpetpxinratdle | &0 ke ¢fpyefiedsHisftagebeCD2ODO GO wds

sa lows: (1) 1 OD60o-nL
sa%aglgdﬂm@?gmgéeﬁ@?{f? &alcifeﬁéa m cr of uge tube. (2) Each

30pel | et Mrﬁr%@%’p@ﬁ@wsmﬂtamwsm gatElafsQite Erirastadnd p@ified
1 'HMnEQIA)tagtgé@ﬂunIa(ﬁ dﬁ%u@% gh?fﬁl gddqﬁ.ﬁg@g‘ﬂﬁo E&eﬁ‘l’ ?End Mhow

di t hi ot hrei Sigma D- was a to eac
safpt éeduqedyf%nwuwn Q@@Q Gms IS Samdiand (lens 2.cem meisingCB20 (lane

The), SI%PLl%%tMﬁJ Rol¥Qfidr %%ﬂt mg}ﬁéﬁ G\Qarﬁtu QQ\QfPoéeﬂf Rines 5,6,and 7
m nut es and then vortexed
show reduced proteins: human CD20 (lane 5) CZS mutant (lane 6), and murine CD20 (lane

35 7). Lanes 8 and 10 show non-reduced (lane 8) and reduced (lane 10) murine CD20 adjacent
to molecular weight markers (lane 9). Each lane contains 2 pg (micrograms) of protein.

Molecular weights of protein markers are 200, 116, 97, 66, 55, 36, 30, 22, 14, and 6 kDa. A
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After the sanples had cooled to roomtenperature, 800

nmL acetone was added to precipitate the protein. The
weamphegodver e vortexed and |left at room t enperEtLU2003047653

15 m nutes. Foll ow ng centrifugation for 5 mnutes in

a mcrocentr]f tant .of ea
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B g
usiprgficatier, srhmvmﬂhtaatrﬁwf(éd@s o@t@otseE@mndlet elglity emscdubilize CD20.
25 sexposing the nenbrane to X-Ray film The effect of the
phac pronoter is shown as early as the plasmd
t r dvpfeovieraefiMdwrimt @20 Tr ansf ormants from pEf RAl ¢ (phoA)
and pEf
aront b opvrs (SPOREE MBRAGATPRTRL LAl S EhiEp those used o
{ piragfy hmaeCQ%nMsuhsaqﬂﬂluypureﬁcg@n arhaw e heFlgterb B lanest 3nand 7).
PEFHRAL G
Dearorar b Bptunahe Ry Rt Gl B PRRSF LR bhidd Ehag, dipwine
30f r dess ngeeceplion @noaneiucing 8BS Igels édmippre l@LChty 3 Higure 3, and providing
ap erh%ema%rxteﬂn@lél@ iagw.-téon d?‘%qe%&% éeﬁ\ﬁ'ﬁ&eof'ﬂu‘ij% End 1R%n CD20
, expression of romthe non-i1nduce
ph@wvmdélmwrclr(epﬁml ¢) (Figughen ths hpmaksegeents ismtstiated with a
ph@é:&ﬁ@%%tln%&l& *’tﬁt?s%ti@s‘hﬁm%ﬁnmﬁ thhd @stl hDg- not dsential for

contrast, no cted RAIc expression wds seen from

t hactvitglof CP20 ofdditiamalby itdiaskecp shsotthat cysyarcrR0 éy ot esmenial for the

351 e‘é@tvnt?%@é@Q@ is@Re QbstithionHd b&éZ‘Z@ Wath %HEIH’Q Fedhlfed AY Qltnﬁérréxpressmn
RAIc fromthe phoA pronobter was toxic to the cell

c a@S‘F #bedyoRePeidsnitlimd raft pEociation ap easmparcd gy wiléh Loy Biokgin when
| ow cell density. The OD6oo readi ng of the overnight
LB i nocul uns inproved from1.55 in pEfRAlc to 3.57 in
pEf RAI cr, indicating healthier cells with thephac
pronoter. The tine course of expression results for

pEf RAl ¢ (phoA pronoter) are shown in Figure 10. The
phosphate in the culture was expected to deplete by
about 2. O C[BOO . ExpreSS|on was detected as early as
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narrow production wi ndow of approximately 2 hours
occurred from 12th to 14l h hour post induction, but

w@emdneddn t hereafter slowy di sappeared. By pdBU0DF1047653
hour post induction, the nononeric band of expressed

protein had conp IeteI di_ sappear ed. ddi tion,
t hepreReherErEnsLR el S pfREsrERIH ek WZ’, g@ﬁef Iiminol., 161:3242-
nors24gduci bl e aggregate in the smearaccunul ated. The
hi ghest cell density while maintaining the nost
protein in the nmononmeric band was 2.51 OD600 at the
14th hour (* in Figure 10). Qubiernl |y, the phac
pronoter should be co etel y shut oﬁt/]E until the tine
’of induction by phosphat®@a3eadyrdee ¢4 he c R A P.
medi a. The tinme course of RAIc expression resulting
from| PTG inducedp pronoter (pEfRAICr) cultures is
shown in Figure 11. The maxi mum protein production was
reached within two hoursigost | PTGaddition aod a 40
10Si MAD20 expr essMITPRAISVANCGTEFARHIMK GP NAMEISGPKIPA R RMESLVGP
t haceBear was ODBSEIPRASVNITEFRAEAMIK €P IAMQSGRKRL. FRRSISSLVGP
12toudm20r showed--beviser expRRFPTHRIGH hAaMQHEHK VNICRESELVGP
at the 10th hour, indicating the inportance of the
induction tinme. Most ingortantly, &he phac prenoter 80
15pr mdp2ed t he adTQSFEGRESK THERY QIMNG eFHRALGGIeMIP AGESAPI
SO 28y coul d gTMQSFFMRASKITYGAY QIBNSG LYH.G@Iep MIBAG A PI
pr et @20 t ot al | YQSEFMRESKIALGAN QIMNE EFHUTLAPOINMIPTGVFAPI
i nduction, cells undergo stress and stop grow ng, and
eventual ly the cell densidy drops.100he 12th hour 120
20culniam2e bef ore a¥divivgYPIRVG Giatl 1i8G -8R AN ASEXNSRK COVKGKMIMN
expaass RAl c, pCy¥IwvabPywGuEMYIISESL LaIA TEKNSRK $I0VIOGEKMIMN
t heny?RZO pr onot ELSUW YPLUIVES WM YOS GShhspivas BK SIK SLVEAKVIMS
If PTG were to be added any later than the 12th hour,
t he phac pronoter maybeldone | essldosef ul . Tius, under0
25t hasi20ul t ur e cOhELEAAISS, MILBIGEDECN (K ISOIRLEME SISNFAIRARITP
howC28ppear s t 0ShRLEAISIGAYBSIMPdL M IKISEFLENE SINNVERASGTE
of mu@EWhac pr oRDSITAAINGXILRINMDDE S MEF LS HIFLEMIR RILEDIQESK P
achi eved two hours post | PTG induction (12th hour) at
hour 14. The OD600 at hour 14 wa38®.97 w t190t he phacoo
30pr uEdR0r , gr eat FINEYNGEPA SESEXIY $1 STe@Y G 8IQSLEE.GIh8YAMLIF
pr aw@ser. A conpyaXiYONGER NPMAK S RS TeQpeC € SKIShul [GTIL RAME.IF
Wi timGDEd phoA piYdIYBCERR NSERENSPS DAYCRISIQSVE hGTrs AMILIS
Figure 12. The best expression results fromthe phoA
and phac pronoters are Jfesented 220 the sar®80bl ot to 240
ISmalb€DR0di rect cARPQELSDYG IVENEWKRITEHRPKISAIVEhSAEEKKEQTI
t wi(a8ur i nduct AGRQBEVRAF EVEWEWKRAS SRRESNDY DB AEEKKEQTI
t hendCR29 hour ( AFGRKLVAAE)IVIENEVISR MICGFRAK SN0V Idi BAGEKNEQTI
expression and higher cell density than the highest
expression fromthe phd&0pronot er26at t he 274t h hour 280
40( | &dlD2Dane) . ExEREEREGIEhEASSGEKNERDIHEKNIQEE SIERG THINER
G m@8ei n- Coupl EKHREERLDETISORKNRY BIEIMMIQEL HERETETNEP
anauyR0 he i mpEMKEEIRISG YR KNERBIEIFVQRD FERNEANFBN
expression and yield of the EG VEGF receptor (GPR73),
shake flask inductions 28re cried out using the
45pl &6M28s pST239ERRNFCESIP IENDEGPHS. (SE/O MAJA pronot er)
andG3RI FHr ( phaEPRRBQBEH IENIBOPh plHLMIUNOd%press t he
humerCIB0pr ot ei nAEBABQESILE ¥ENBIAGt 785461 Bt BO) ( hGPR73)
(Lin, et al., 2002, J. Biol. Chem 277 :19276-1 9280)
with an N-term nal | eader sequence ( MKHQHQQ SEQ ID
NO 7) for efficient translation initiation and two
Ctermnal tags, Flag and octa-H s. Plasm ds were
transforned into the E. coli strain 58F3 (W81 10 -
f huAD(t onAD) p/i o DELS5 | onD gal E rpoHts (htpRts) Dcl pP
| acl g DompTD (nnpc-fepE) DslyD). Sel ected transformant
pi cks were inoculated into 5nL Luria-Bertani nedi um
suppl enented with carbenicillin (50 ng/nL) and grown
at 300C on a culture wheel for approximtely 14 - 16
hours The optical density (03600) of the overni ght
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culture with pRI FH containing the phac pronoter was
3.19. A1 OD Qo-InL sanple fromthe overnight LB
WO zo6/nédm was col | ected. Each cul ture was thenpdi/tszoesio47653
(1:100) into C.R A P. phosphate-limting nmedia
(Simmons et al., 2002, J. Imunol. Methods,
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Cuc N eBE EHA" BRI & CBUSE NEP RA] DT b L sgnian €28

1014 tokutdn® UD20 nshmqﬂésdm landsar, 2 tdne 3 bekdruh onder handieduicir@reonditidns;

O Beb B PST A S A0

V\hdbmne&lfbelllsyismtaesedcbfy optiel d@a@oo I nL sanpl es were
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10 wel d 16% Tr.i
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abaaiodstrated O g.lre T rpeneﬂ esulhdre lagges geah& 6 wenanihfERS ers edmpaoed with
Vst er 0 Si S crlb ovefo RAIc in
e aprde oS b0 Binks B EEE I P AT MR o
expr eSSI on of GPR73 fromthe phoA pronoter and from
[ e shown in Figure 13. Human GPR73
vvas @re se‘e’§§ngém%s r)hnoA pronot er (pST239. EGVEGFT |
20 FI ag I—Hobﬁs'é@s)wlmheopurtf'@d|rn®mbtriaerIQ20i adldptea haive ponformation, the
ﬁlgx[ nplu{@kcﬁ Ig'e elﬁl t% on I;l'gag: f?‘nepl @b{;%%"“?% cll)g rggmglhglwas
vvasmdgzteéc’tfbd awbbdv is keoviri tgl’mtridyo aamenmlly@dnqmlamcd prtepoiuir loop of
(r| | ¢ e n
ol FBREbor SR MRl o B BUSTERIAR 8 R, ABETR0 Sase-
pr étel)n AnBLAS A hssayphaAlepel gred based wabindiox pritttompbh & melied human
ca g [
Lﬁ%ﬂg[ IRQ%&E] gx%t Qd%rgﬁ Fn%%gb 6%&8}1 dh%%x}ilrllg +sﬂ1 clerhe n%c[,rg rlh;(mmab
LB antimdy bud®g Mﬂrilsm%dd lﬁmmn@%ﬁlhd sg@TQSi&QeduE@ﬁE@WVLatcd hCD20
Fl 0
or P e pelp R LR Rk B0 fu Loy B Bl LR cper
ceICIrsleﬁofﬁhmlmven threusb thetmmtploontokigrab Tﬁmémglwm ct;tmnsed fyfm a 4-
ex [ f[ts for GPR73 fromthe phoA pronoter is
al%ﬁl%eplﬁ—ldélg éé '14. Expression was detected with a
30d| mer bmdhwremémur@t ritxémabStikds ibsttaggddthlimam CORB wih nanomolar
re L. gt
G AR gosk; ARDoR P ARSPYS R ReE R BBty fof e
conlafanue to grow as noted by the increasing QD600
readi ng. This continual growth is an exanple of the
vari able results observed with the expression of sone
mu | Redkqed nE B2l stecbingh Ripeimab indild§1i hephoA pronot er,
35and Su99€§&1§na¥3 @ﬁhlﬂ%qg@oe@i lotﬂﬁe&t%ltﬂescxhéééﬁular loop of CD20 between
p

down-r egul at ed expressi on SONMe neans.

Redesidirel 512 anp & lé&ﬁ’pb@wmﬁ Wt pie) ol WErRiEges i ghis region, C167
Si %& 2183 Qe tiRALN IS RN b RisEHREBSR (Binkdd oA B8 HMEOY, 7:711-717).
other mul'ti-transmenbrane protg Expressi on peaked

at the 16l h hour and the corre Londlng OD6oo was 3. 46.
Optimally the phac pronoter should be conpletely shut

off until the tine of induction by phosphate depletion

in the CR A P. nedia. |IPTG induced expression of

GPR73 'S shomn |n Flgure 15 No detectabl e expression
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i nducti on, suggesting the tightness of the phac
pronoter. Maxi mum protein production was reached

wOowdhoer403v0 hours post | PTG addition. A sim | aCT/US2005/047653

expressi on pattern was observed mnth t he nmononeric and
dineric bands appear.ing earl | e the smear cane _
| athdturimap RInding g &4P.ghthoegsbie heﬁatzﬁfﬂlv gependeat yron fifcRsgsgrse of this

St 148 HidaBehdS %Qvﬂﬁaﬁt\!\dhe SnporiafkeY Byt dislifidé bbﬁ‘&m@jio for the binding
density dro §P2% he cul ture induced at the 15th hour
X
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cl eavage of the two thrombin cleavage sites engineered
on the f [\t ' -
pands., /0] Bl Els e e SFAA iy bilek hERNRA g polypcpties

30( 2@ve||(e|ja())resqe¢l Im_Ecc(/z unflen@alyol ofithd phdrepromeleniptiid rhanner described above
C'tf Rfle 1t ah (daads M4 KER R E 12

ke ?e %:]galfep g )(sé@'ﬁﬁ ofonl?)% ?ﬁr ee(S &ENO] -

N-termn € peptides fromeac ban

wagné Medan é%ldD thN@oWb Wernckpfesied myE: coffregopiieg 1@ the methods described
I n%[)@\@sfbrqg(aﬁﬁieq Eﬁﬁ{ &ﬁﬁt’lt%@ o%f)tlamtvn‘:?e (Elftal?llreﬁ fl‘owg Eells as detected

Cl oni ng & Expression of ' encodi n I'c was

sutysiag aedis imsvpeplds a/hSoFéwUn rroligee B.dhe dsitasied pYS4A polypeptldes were
3st e%h}@é fiUfotec@Bir Q'@I%Qtrtb h‘@%r«ﬁﬁ:@é\d%olécﬂkpwégﬂgﬁ%%gd i'alyl\%#xd Tedder

pl asm d contai ni n bet a- | act amase gene and tRl

ge e 1§ Genopifs d& 1rlgrlé7)E coli codons (argV, glyT, and

pro2). The trpLE | eader followed by a flag tag

( DYKDDDDK, SEQ I D NO 32) and a %hr onbi n recogni tion

site (thrX) (LVPRGS, SEQ ID NO%31) were added at the

N-term nus of RAIc to ensure high



translation initiation, detection, and cl eavage,

respectively. Ten Hi stidine residues were added at the
w@E2a0enesdonis to aid in detection and purifi cati®rr/o$20031@17653

expressed protein. The resulting plasm d was

desi gnat ed pLEf RAI FcH T. Cene tran ion was

under the control %ﬁlt‘%e tp%%“%rmt 3\5%’%

expression was i nduged by | i20kbang phosmppat e and t he

addition of 1mM I PTG at around cell density of 2 to 3

OD600, s described for the Exanpl es above. A saturated

LB carbenicillin culture wagxgimpltzed into C R A P.

phosphate limting ia (S n 2002, J.

| mmunol . Met hods, 26 .i%géﬁﬂg¥gpéﬁgﬁ%ﬂr¥ﬂ}e was t hen

gr own atThd @Gl haimoter ot Svae edtctddHdCasa rkixpiesding dBﬁfplex membrane-

expressi on anal ys e cell sat es of
LRt e Peuci iR w B ol S eSS g Mooty such o
f orc20amp lskowh beledt indwbla g, (b csiaiph@efinads 8ipicalprorhoteilelements

i nducti gn sanples were | d t 1 1.0

o5 B TR Iogr Y 195 SR EACED A Achos SRSl AL Seon
10 2P TG TERAPAN AT MU AG (SEey Imatogd). 1. 5 hours. For
Wwestern blrot analysis, the resultlng gel was .
el ect r ofiheerRsersion Pomammlian edi-FRINHEE MABHIgPERTELCIINEMESY/! is
in E%rﬁrylc%ngdevéalcﬂﬁleﬁgmg &Ee, @drréyarﬁ;ﬂ@gﬁﬁsha%)er 1O, 1@@%01§DS

5@6N@than mbr anes were bl ocked usin

s olffliﬂ"ﬂ@‘r?tlé’ﬂ a'ra%fmﬁerszmefd? ﬁqwcwaépuplsf fexarepTRP1 kg iKgR Lynch,
PH Wi Li& Igé%a-ggé 0N, %Oi-qg)zfﬁ@@ d9.90H %68t 8f thbse pRJteins are very toxic
appr oxi mat el y mnutes to one hour on a rocker at

151 obmbacesniplerci trer WhepppesiicA gt YeRelonIleyeki Yiljcksadslp further complexity to
e R GRER B #d RoBEEH diRpR tﬁﬁ’éf&ﬁﬂx@’bxﬁfeséaﬁ JYEstruc £ Hhese proteins
gelatin, and anti-Hs anglbo Anti - Hi s6 Peroxi dase
conplRgertiennt FPRsEONBHIE |08?fa1168%tmq 9lsenes PF wpestlp gmall or variable

Di 308QGEdeSy 1hGLityad iHeckll SveNQBELHB Mterm@w@m BakR8evel
anti-H s antibody dilution was 8 000. and

e FHPTETT8 OhREE RigieiReded0 MWHPY?Eﬁﬁf 8ﬁnssr19<tl°marmlm1@@sto pppr bacterial
201 X N frofidnavech, R¥uldngin %&r%lmgﬁy@@ldg pri&Io @u’ﬁi@/ tﬂMngﬁh the
pH™ 7.5, 500mM NaCl ). Protein nds ound t he
antProniy- dhs Frtsidssyltmf@n virgl ewaréﬁlqasfmgowéwﬁ&m to the next, as

Phayeme i Bbetn sEGJs sh&t el dwl Broaiidiof ¥ PR h Pteifden a host cell
menbrane to X- ilm Figure 25 shows the construct

di &g 7 ehtly Eormi'ed Rrampotgr tR Bt then K iRb AR R4pad Brofga) gxpression in the
expe@ssion results fromLE RAIc with that of RAIC
expressed froma construct that |acks the trpLE

25| eader, TRRIFCHAPERHEVY Hensrrpliger s Bg el iHepmger Sfeey created

| DN tKé basb:Q‘EJiheH&dﬁB rég@ratobofiler@efmstdir@qetﬂb@tphm ProRoR)r (Kiguchi, et
descrj bed f | ot ?naIyS|s usin

an@l 1 5 et ﬂstda{ied%ﬁﬁﬂs}éﬁ%)t : d gllgf@w Prﬁﬁpmeamga“y

eXRbRE3e®By 1he ¥RUink Of the brolRM ﬁzoBletﬁ;bH&hﬂlﬁr}lld'ﬂ&i fofm toRBEMI0 box just
sequence ?ver that of RAlcC MAthg%% the trpLE | eade
T

( SdesErg iz or Tekpew Rt batiee IsndsRY A eiPPiAR P Ao g and st

30 anahZAsdripBorSstbesd frorh Yhirothéter. tArBR R thl)Hllils Plbspidratedat the
a Pol ytron

ek merBe PO P Pl RO i e perlasm and e
bufrdeara (WVAGKREY) 1006 S spieriéhil colBEHA SalvkdNald, Neﬁlﬁirdﬁa@h pl1@5B1381). The

paste, and |lysed b di srupti.on usin a ro :
D Binsa Phasb O P e g ooy el O phosphate in
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SN Wt AN T —

protelns (sup 1) was separated fromthe pellet
cont ai ni ng nmenbrane proteins and insol uble proteins
(pellet 1). Pellet 1 was then gfsuspended using a
Polytron in native lysis buffer’with non-denaturing
detergent, 1% Fos-Choline 12 and extracted overni ght
at 40C. The followi ng day, the sanple was again
ultracentrifuged, and the supernatant containing the
nenbrane bound protelns |n n1ce||u|ar forn1(sup 2) was

o o, . o,




SDS | oadi ng buffer to equal volunes and anal yzed by

SDS- PAGE and i mmunobl ot on nitrocel |l ul ose nenbrane
w@embeeh4vd t h hor seradi sh per oxi dase- conj ugat edPEmUS20bH/647653

anti bodi es (Roche Applied Science, I ndi anapol is, IN).

As shown in Fi %ﬁ?re 26,

ar co
ext PO eI 1S ek Bisal ng °6B‘§‘é%“§/‘§8“}dn“‘ﬁ‘8&“r$ ip jipyv basal
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eXtphagphb9nted o AANEg 0O felliltof B eft) her&HRU4d dpd@Blr ls@;nech

suei st RRECHBIREHEnA Ca RTSR0 WEACL RS P henstol, e B B aca

7. SBrishlg.3se mssp @ inbeRH Spsideh BSA ey -aud| tremn;ms start position, as

SO REe TomeraBt ST ey st et e M Ak Rismolgg when
degmbdphad whopredeiBPAbEend), in bilgsificAS tdrkent@fionddisthe iadid |($Hc Figure 9).

anal yS| denonstrated nost of .the LE RAc o
s 6ot GO SR PoaR <o BSOS AR (4gsiton via the
10nOtpositicadvhtrdl leRdh phsBObiading M&CHO&I and mheTaddecBr&lgatve cdﬁrhh@l element,

LE. C protei he 1% Fo
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B TRRAR s aphon SR O e B predie e

eI qir@ﬁbtws hdy be&repdviel I(ﬂDﬂBd@leEalal@ﬁB Prdb¥ulFosalisol, USe, 8021-25;
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an ahq/zedpebajorsaﬁeﬁb%(%s uaadeo SpBcdAldzatiye lcothvd wetlerpathatf waa difficult
ul i ght of 47.6 k dat t
shawmpﬁﬁte R e Bl cal itk pRimefers E TR SRR

ol i gonerA ieeondf msmlﬂa( sovple@f bad;hll’t&m';czlﬁtlorﬁv ®éacantroliddds from promoters

presence nt  an Bouvi.er
Nt BBy PR R el B P B B st R
20s eeuch proinhersgele mpmmappeﬁ,dob@campbmrdhmamlapHRﬁﬁZl giosTeftsn used
OL g‘?rﬁ 'o%suﬁ;{cjt%c?n%f ggcop%/vg%tgrsngo\rlo\énso elfls S %rc\ar,a\errrn; %h %aéa [ﬁ%lnp 28@ cause basal
N- tlevetsiofi &hnsmpbto& dwme tamead}t}mmgd" S’El‘pte\lﬁ:ctl upglream transcription from
Apgylrrooc ¢ tgroﬁ%}{]'tﬁe g)zv% r(gnogeerlapé) codfnrg C(iueflﬁc'r%g)?ns?%r?ﬁnﬁn?nelbranefprotein a
sh afeeschbtacmlﬂl tenditasereherathe talbdul, atesdriptionahtéringnatant £ACGT y
%;Iéllg%#g gﬁ& Eigl%%caéltgh" éi'g@%‘(ﬁ?@!% %S’J‘clhgl biEKk et allE 1987,
polNpkgtideBes., tl bir 30 85 waswistitedupbireaml of them:¢ hdxoinitigesomexg orientation
adde RAlc
ﬁ1er% t? g{d%cri g%sgﬁe%m %S]ueng? u/r\gbg?g%?tgﬂl l(?T 6669?808 dé&(l}é)GCGTl
t h rAMIAT TR \AREC A TAQOAI (BED YD Neanp). ddhe wew eromettug@/dic, is induced in
p an
Cogﬁegssglg ‘wa gth@g/{a %go%gptgr {o§%?§@£e;§by él' R@OJ ﬁﬂ?’o;l l‘gpr]]xgte fl n"{lthng media
30f usihdhy gﬂdotoelotiHHtG (dhte notnsiaewm)e Bagah b@(t’rmanscubteawaig éurther reduced

tein bands that included the
trbﬁggggaggﬁﬁhggﬁéﬁgggé 7 kDa) and the trpLE with flag
tag (10.6 kDa) (data not shown). The identity of the
cl eaved pol ypepti de bands was confirned by N-term na
sequenci ng. Exanple 9 Increased Expression of GPR 73
with the trp LE Leader C oning & Expression of LE
human Gpr ot ei n- coupl ed Receptor 73(hGPR 73) DNA
encodi ng human G protei n-coupl ed Receptor 73 (GPR 73)
was sub-cl oned,

58



usi ng standard nol ecul ar bi ol ogy techni ques (Ausubel
et al. (eds.), 2003, Current Protocols in Ml ecular
w@2mwb/oep93 4 Vols., John Wley & Sons), into a PCT/US2005/047653
pBR322-derived plasm d containing the Beta-I|actanmase
gene and tRNA genes for three rare E. coli codons
(argy, glyT, and prol). As shown in Figure 25, the
trpLE | eader followed by a fllagletsag (DYKDDDDK SEQ DD
NO 32) and a thronfin reco n,lt on nd&b 2() ( LVPRGS,
SEQ I D NO 31) were” Hg&H 48" t’i’é""t\‘tt’earm nUS®of GPR73
t o pémsure--hi-gh-translation initiation,detection, and
Scl ¢hstrage

respecti vely: An octa-H s ta SE ED NO 8)
waép"aﬁgﬁﬁc ' CHELC SHTMCATGGA
pur| fication of the expr es?5 pr ot ei n. The resul ting

301 RSt AESH H)QQ& CTCTC%%%GTA AAAAGTTAAT
lotr ¢tdPAELN Was un e contr of the tphac

pr gt ecGAmcdﬁsm@e@bﬂb\ompfmCmmbecﬁcmmAAcfrTAAT
exgEsscoacaas i nduced by limting phosphate and the
addiies 0OGTTATAN AN AGTTA TRIAAWRNTSIATEGIEAGDO WAAAGTDABT
ODR0OITCMAGat urated LB carbenicillin culture was
I5diluted into CRAP. phosmte limiting nmedia

ot 0 G R IGER  TaasETT brTg
ol AR TSR oo Glo RN AR o
Yﬁ@ﬁ%%%%% AR T fapEraac

1.0 NOVEX™ 16% Tri s- G yci ne SDS— PAGE and

el ectrophoresed at appgoxi mately 120 volts for about
251. PrbOUTEGT AZUT AEHCTOA ATTOCABGE AR B WA GAATRA TCE R WAANTIZT (SEQ ID

gelnongs el ectroblotted onto a nitrocel |l ul ose nenbrane

( NGWEXI TTATABETAGMEGERABUTEACGTARNA MGEGGEATCTAGAADTIRIGHSEQ ID

SD$jO:B% et hanol . Menbr anes were then bl ocked using a

S oltpita¢ BT WAAICXANERCGCHA GIVICNECIT AABA AIGEDAACT S GARIT (SEQID
30pHNJo kﬁ) 0. 05% Trlton X- 100) and 0.5%gel atin for

, : g e hour on a rocker at

--er‘:i--,-_. 2o 1 .|nasolut|on of 1X NET, 0.5%
gel AN AL PTep Phpfox DY - Hi s6_ Per axi dase
3500%4 ) g.lf ?G (;'G% T cé? fatog ﬁap;?cqur 0:18) )
Di LA,M’ t ['b(gs_i ULCdIIl =TS {‘:g e 1T D agibdaéﬁiéﬁm%mn%] termmator(Sl:Q 1D
anti-H's antibody dilution was 1:5,000 and the

menbranes were washed a mnimumof 3 x 10 mnutes in
40!l X NET and then 1 x 15 m nutfg‘gm'BQJBS (20 MM Tris pH
7.5, 500 MM NacCl). The protein bands bound by the
anti-H s anti body were visualized using Amrersham
Phar maci a Bi ot ech E@fo4&t 8644 f8HEMRIGSsE Yng the
menbrane to X-Ray film Figure 25 shows the construct
di agr amTanebt te pngssoicie rred miutant promp@&r gfdic o exfressionfind Yigd of
81 rea an niii Snsbaon aal 0t esrrg X inant RAlc with
SR Bt HaR Bl d Bl PR BALET, vl HERLAL B
45 L E a@‘l?&fsnlhadv@kieroM&HQm (WQ HONO: D i effiqrinEtrérelater initia@on, and
hu : '
Bt pagr ol TR 6 G ER ekt MRERLAR G0 lcR! fhd operaiy
f uginked tGRR7804 pleaotsr OcetpnpEiBA [ @xnd woharhaf promotee (YegioapEfRALcr).

n I [
I T s U e DR S T A
7 and 8.Traestormtionprotei ns (pellet 1) were separated
fromth t ey 0 n

1) pel 1ot gt PR A GRS ERG RIS g5
t he menbrane proteins in ntcelggs (sup 2) were
separated frominsoluble protefns (pellet 2). Pellets
and supernatants were re-suspended in reduci ng SDS
| oadi ng buffer to equal volunmes and anal yzed by
SDS- PAGE and i mmunobl ot on nitrocel | ul ose nmenbr ane
probed mnth horseradlsh perOX|dase conjugated antl-Hls

-~ 1



menbr ane was observed, as shown in the immunobl ot,

Figure 27. LE human Gprotei n-coupl ed Receptor 73
wensita0 adi ent Centri fugati on A di sconti NUORGT/US2005/047653

sucrose gradi ent was generated by Iayering 1.9 Mand

1.4 M sucrose solutions buffered with

20 Havmigeptets traggformed intp the Lo Gelt §UafRpRSF &‘ﬁ{éyo Q%\%HWQMAMS

t 0 |&RPalRipeHIs(epRs) AQP 1ad@ﬂ&ﬁmmgﬁ<aféblzm1ymsnd selected
an S eX

descri bed above faor essi .

t hdrapEOEBRAPICKS T AT g yStdoraBRE wdws*rlgvlememeg%h
bufcﬁx%émcﬁmsommmm Aoeh dnoat bl Quidiredebianr awﬁmmately 14-16
i sol at ed Xpultracentrlfugatlon at 391 ,000 x

Shoeuss ThROPpeofiihe quitpientithipEiRyhla Bho4 RpBptery A | 8@3@ the culture
( BQ@&WP\AF& Hak El%ﬁrote%as 3khe ASUOB[ NALARLpM&Sm the LB inoculum
di scarded and the pellet was resuspended in 1.9 M
sudrdsdlessfiuti on. A 100 m aliquot of the resuspension

was m X el adkiindhdiBnOvde Beri&f oul - BaclSIHEE R&an&QiMel P1100) into
This m xture was then placed at the bottom of a

cerft ?ﬁ%g@osuo%%h@ﬁalgfwéwéﬁlws 4t k., 3002 of (! Meheregp3:133-

oabqw) w1§a5mlg¢m%§c4r&%ﬁﬁn | A GuiRfes VR r6Rt A0aNE: aStQH Dter baffled
for 1 hour at 128, 35 g. The fractionated sanple

we rflasl¢ yidnthe 30y fing! mfmcwau@amwnmawwah PRPGQ ALY 89}9 rpm
t h%péegp Aof Oﬂ){&o leégﬁpl@WQS @H]l@été’dzaﬁqo by §D$6 H’g‘% and 24 hours post

transferred to a nitrocel |l ul ose nenbrane, pr obed
wi tirpcHigtigeipedhsh ReeP orsdiraiopthe aﬁ%sp@aﬂrﬁwm Pﬁ°§‘°‘°r) For cultures

antek hodihe pBASAI & Brrdepemetehafmd bh@lvaiReied ko thbe K APLFedia at 10
fusion Gglg protein appeared to be inserted in the E.
15¢olapd %Wsd??ét 1(1%{ag01i\]@tre]§qf,6mq)/ac reesserpgAtrol. Respective ODgg of the

Corgi gk RrioPd RAR GRS GERI019 ahd 2 5‘7 oA @Dﬁkosrﬂt %ﬁﬂ@wl@collected before
isolate the LE. GPR73 protein ortion of th

e 1%

Fod 694 w13 ¥y B R LTS “BRianaito e boye foal the PTG

solipRicéd dwudnal ysi s descri bed above was | oaded onto a

Ni - NTA PhyTip col umm ( Phynex washed with 5QrM

| ni dazolFar ¥seten. b@%vﬂé@smé‘rqeﬁ @'hqlz C?lhlw?éfﬁo\f/@e|1ﬂ?@ -mL samples
20D UTf S pregiind Sldlfo®d: Wi th 250 mM I m dazol e and 0. 75%

Fos-Choline 12 in native lysis buffer. Sanples of the

el uat @>flr%leqoq-xahgarwé?%wqr%@éﬁwﬁaé%jmrqﬁo fhgedtRs ng SDS

| oadi pg pauf %&’1& R anRhYa & 1 RMISESIBASET i 7r6e’15h‘1M EB@A)

gel showed the purified GPR73 protein at its nol ecul ar
wei ght3) dfo reBics diriddq epats 101pE of idwithiothTiite! (SeimratIp-H§459 fvas added to
the purified EfeOte' n was confirmed by N-term nal
sequenci ng. The protein yield cal culations indicated
25t hat éﬂp@ﬂwmcrfﬁﬁ%lspszwased®dmbdmgarm of the trpLE

GPR73,£$6 s(l(;l{gngleg\zv&ré vgrl'tgxte ?thx? an Pgl}?@é Hnrﬁ,ée%eancll then tvgr’%xed agfam
QJrﬁﬁteEt}ﬁ-séirﬁW@ }%d cRaerprévm tédpdrateRioIClcednagss alibel to precipitate
GPR7 rotg_ cl eaved froﬂgl he fusion ro%oeih? at

t hé q MR'EN: €4° ial‘ﬂp iCFF YOREXRd 4 cd it 8™ IFPREEIIIF FPrp fHnutes-
1mvonaviap denueiagLioh de sweisutesdd @ thiérocehitiBugaihe fupethatehiST 8ach sample

eluate at a 1:1000 dilution and |eft at room

30¢ en’ﬁ"éla%?t.”ﬂ%og\?%‘? frchy RoteinoPedpti s resuipsided in (0 il BM\Aiigthreptol plus
Sampl, ¢ £f, otah@ 50RO ERISTITLMBR bﬁﬁ“QrU q@d sampt]éa \émh@}n@ated for
anal yzed by ﬁAGE The Coomnassi e- bl ue stained ge
shévveldutgsawo‘%ﬂ eanege well andrdowedktiogpol e wom tﬂnmratume/\ final 5 minute

in -
: n%?r&hﬁ%atﬁ{nh&gﬁ ﬂleﬁg a’\tn%%%[}dsﬂ(( 4@@1’1’)9{(%%%}6{% t%ﬂgﬁécd to cleaEn tubes.
Wi th t héoflbwigs SBE s¢riifle preReDetion( ldatuamn@tnp@h ot pL ofrﬂne pre-induction
| dent| t Ve t

£4m IE:syw?re lsoggeﬁleo%lm L Oeweélgﬁ en'Fné &?8@6901?1%a I ﬁe %)I?S-PAGE and
I\/Ie rctncamot@serdtae appsoxmertclfy il %Qatqlt@ for@bout [E. Sdwadrs s B&nplesggdded in
human CD20: To isolate the LE @d SLE proteins
produced in E. coli as describ above in Exanples 7,
8, and 9, nenbrane fractions were prepared by
resuspendi ng whol e cells using



a Polytron (Brinkmann, Westbury, NY ), in 1:10 wt/vol
lysis buffer (20 MM Tris, pH 7.5, 300 mM NaC and 1nM
WaEDDAP694Eel |'s were then |ysed by cell disrupti®ru/usiongo476s3
a mcrofluidizer (Mcrofluidics Corp., Newton, I\/A) and

t he, m xtur trifuged at 12,000 x
e Dt e R RAS e e e SO BAtSE TR SprplAaidied both in
bufd A MinfcbRuhd FRX FRTEGE AN ck Benpfs S SNA EwAIo6S 616 8 1 Divell gel.
bet a- ner capt oet hanol , using a Pol ytron.

Do d&e {As W HRS SkowH Hiep sed St%@omélwlﬁe(r) 12) was
added to a concentration of 1% and the sanples were
passed though a m crofluidizer one to three tinmes. The
SsolWiestesA Blgt\nalsls centrifuged at 125,000 x g for about

45 m nutiggs sbe- PkdmgmsweTbae&ta)va@)&mra@ﬁmmmbmﬁﬂbrmg ONOVEX)
a N -NTA Superfl ow EE tgen I nc.. Val enci a, gl um

pr &0 24mM Saskuny Bapsphatafpfiets pH 60 Mambrenes Weis Plle? béoc ed using a
25Q013606h dib(Naﬂ (130€hND NatH, WEDITAQsolﬂ%Tns pH 7.4, 0.05% Triton X-

n- dodec N, N- di met h [Llam n N- oxi de D
coll O®q %é’ BRI B aRarimagly 3Q mipuiesyig °§é{;ﬁé‘ %ﬁFf‘&F"W fogm

1050 térfeldtirel aZo® iRk lﬂbdlkﬁrtg(itew thémBriv@s Sfepldesd fnersotiélof 1X NET
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t hrtdlyh Eeldinihfrt-daanthydnen s & @pjugateg? Elp}fsstxré}pﬁclonal
pu fahfidoad from Rdake Dfa@rﬁﬁf&?fo@ﬁntf |6 wedsteeh Blgenhlyyi@SThe anti-His antibody

i solated fro nbr anes onl a not
S GHAIOR 85 PpeBt HE BT YR BB BB P g ent s oom
agedhpeasic PitB $@Ring] MhdekhmbMM@ME memBAfkes were washed a minimum of 3

dlsulflde li di ic forns. To nyer i.mer i
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A SR RIS IR A R SR
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a) inserting the expression construct of claim1l into
a bacterial cell; and b) inducing expression fromthe
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density gradi ent centrifuga . A pol ypeptide

produced by the nethod of c%%?ﬁpﬁjp wherein the

pol ypeptide is produced in good yield, and in a native

30conformati on. phoA vs. tphac for the membrane protein MS4A4A

35

To analyze the impact of the mutant phoA4 promoter, tphac, for expression and yield
of MS4A family polypeptides, shake flask inductions were carried out in using the plasmids
pMS4A4A .8His.32 with the phoA promoter and pMS4A4ArT with the tphac promoter.
Both plasmids express human immunoglobulin E receptor-like protein, (hIGERB)
(hMS4A4A) (Liang, et al., 2001, Genomics 72:119-127) with an N-terminal leader,

64



4 1. A polypeptide expressed fromthe vector of claim
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or RAIc. 55. The nethod of Caim?24, whereint
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sequence MK
rom the phoA promoter (pMS4A4A.8His.32

without induction, indicating leakage of the
30  phoA promoter when phosphate is not limiting. In contrast, no protein expression was
detected prior to induction of hMS4A4A with the tightly controlled tphac promoter. The
ODy reading of the overnight LB inoculums improved slightly from 2.4 in
pMS4A4A 8His.32 (phod) to 2.5 in pMS4A4AIT (sphac).
The time course of MS4A4A expression from the phoA promoter are shown in
35  Figure 18. Expression was detected at the 11th hour with an ODgge reading of 2.24. The

protein was relatively stable over time; however, protein expression did not improve over
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59. The nethod of claim58, wherein the pol ynucl eotide
encodi ng the | eader sequence conprises ATG AAA CAC CAA
WE2O6/AFA0LCAA (SEQ | D NO 25)60. The net hod of EIEUS20857047653
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expression tag. 6 1. The nethod of O a

t héimex Masiaymy progugiior wapiercdied withip @whqqr 2«} t]?eabl tfbbouﬁu %@l qgnsity
t aGirop ggdthg}lgﬁtepet hod of Cl aim 25, wherein said pronoter
i's apho ronoter or variant thereof, and wherein

expr ess |Té‘ﬁ results; o R e thdpspd MSFE resPvionfiesa BW@FM Yakag

Medi RureSfe shbB il EiEe do ONo GididPitoteMRRPBIsdnloNBIGERB was seen
pol ynucl eoti de encodes CD20 havi n%han am no acid.

SSedu@ﬁ%téP“é@ agdition, SUBEOHipg bR LBk Agss pighsipbn APIRer. Expggssion was

TheefBtdREhiRbn £ hmrﬁﬁm wagéRhN ThhaulbR! wdw@d a@mel 108 hour with
encodes a nut ant r|S|n an am no

susgR40p of 2-4shoyeed ,slégﬁtld G@tte@ﬁg}resiljzn theyy glztzleducgql atB]@ﬁ 1.5ty hour with
c OWO@ @f %t Ma%ﬁ@rd Qo&\Qtotﬁwas@%hle%h%m&%sprT@ iadudion, 12th

| ynucl eoti de encodes a nmutant CD20

\mé%r (H’%%@dg‘bﬁéf’iht%?tlﬁ)&ﬁd s e08ees egey 11 Ser,

10CY $220 S veraBlexptedsion oﬁﬁMSﬂ’Mﬁl’sQﬂm}Mr&chfoS&@ph@ f)\@noﬁbr affd@phac
The met hod of claim 64, wherein ynucl eot| de

endRTRCTRBIZYi 2o TAThe B RRARTES Y g@&@@uﬂ@ﬂ@ ighacgppomoter are
Therdxaibinsh 0d saﬁiea;lm&ﬂnredo/e@ﬁ@n@ort hee exp me&%mﬂe of the IPTG

construct encodes a 0 co
o AR T T DGO the 4 Pth 4565 o Rmgh eqgg mppgygment n
meteRpdssh oSérahdM 12Bhounbiaip®d dTpMBaApAcsmt :exwmtﬂpph(ﬂqsomoter The

aphoA pronoter nutated to ¢ talna 090
o2t g e oo B85, WHE Uitk itk Prfresgon withth

V\hq,ms,qprom&rwu;am phoA prom)ter further conpri ses one
or nore transcriptional term nators positioned to
prevent readthrough from up rea ronoters. 70. The
met hod of claim 24 wherein f‘ﬁ‘p sitive control

el ement conpri variatjo r eof
t hat bi nds pho crgaskﬁl&%pﬁ?sﬁ'& ﬁvéth & {rpﬂgtle ?ﬁr AraC
DNA bi ndi ng S|te 7 1. The nethod of Caim24, wherein
20t he pr ordeép LEseqHsnentenbees s ioanany gras eyandbjegminal fusion partner

trap wéspbérf?aﬂ%lrlytp%m@nﬁﬁE 9Fo‘€e1rBQ§dt Eécﬁﬂggtetp@orﬂ’f QYL Nr example
read-throu upstream prono he net hod of

SRR YA AR RIS R I PN T

of 566, tR) Ne tfgiE(chh@ﬁQ geREralREEplebiniNG. fral& defeRRRGY the f3-leader at
The met hod of

aim 24, wherein the H‘Féftld
COMBF FSb Sk R 76 P b a0 YR oM G HAFg L1713
250 aia{?@ Yedn re‘ﬁ@r@d’d%é@ %h&a&@ie}’@&ﬁ&dd@@aﬁqm USgsl. B@AMﬁBW 337 and
M54 A 75. The net hod of C a

M54 A6A
24 atgarét Ho 46 Mayﬁréﬂt e14é?>ﬁ{ﬁ6|> Pl dgdh5 hashgen g o consiruc

m:-‘t\Ja&Qrs%re @ésmn%‘ﬂscv%ﬂ{&laﬂ ptdiEnsSdey RERLPR, TIPS 8.
of C aim34, wherein the

ol {5800 dioa T SRR (<P R MNP Gpgin heptis B
S eqgugae aniien W83 in R dclRPHIOR! wds GefoRed SRIORBAGR re¥ultsIEER, for
30ED elklgnplg- U.S. Patent Nos: 4,803,164 and 4,741,901).

High-level expression of proteins fused to the trpLE is generally attributed to the
strong trp promoter, strong translation initiation region that includes the first several codons
of the trp leader, and the resulting push of heterologous proteins into proteolytically stable
refractile bodies. To determine if a trpLE leader could push multi-membrane-spanning

35  proteins into refractile bodies and/or otherwise increase expression and yield of

heterologous multi-spanning membrane proteins in E. coli, several constructs were made
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78. The nethod of claim 34, wherein the pol ypeptide
conprises a nutated CD20 having a substitution at one

wo@eooaneEodf Cysl 11 and Cys220, as conpared w per/BEQ03/@A7653
NO 1. 79. The nethod of cl ai m34 wherei n said

substitution co rls h.
80 USHB BV ETHOH O EPLE ﬁﬁ%\éance eﬂ%ﬁ@%&?@&é& @35 and sLE
cor(pEQ SPNG:IH. Tha ecnﬁ@udﬁs‘ﬁth& \N@ th® mofe-tightly bentidéd y#d4 and
nge}lmm or Claim 3 gf vvhgg aig(hbacterial cells
9 é“cd?’%fﬂ?tﬁrégaéf‘f’% {9 4e% By Y& met hod of
CI ai m 24rnefongéraif feddo lcatiey, QIEUC(ﬁ&hrddblaCﬂleﬁtsahin@ﬁhihs acids

sk ARe IR SERGS, S T BPE 61 P P PSotsnttiogiemele

Cl ahgexgrbssidnMctBEFNCY Nl SE1¥93 PMMarhatis Bcal{ hevsied il idiéned 4

or b P A0 ERE Sk et Pesemt i o Siinedppor New

S?PdDrleshQWTﬁf@lgW&DBWarmﬁmdlsSBQ-m@bf.tlmtrpbb@pﬁ@@f(&ﬁb@ NO:25), as
t r o _
chreha BTREEET PR Y S Rase R ot Efboninininsgbegsp fist nine

1001 agiicCutils ef the u;a Ild’a@er BHowelts aex@reecif d3cantinsdus br@ino @fids from the

ot yPE e BRI itlioaber iR Ninl oy NG AT RS eaders

wheberdivad siidlargxiptess bﬁnerhlagneompromsee&o@hpm dkpidsssort lavg! ohs
a HsGEn [egsio tor of C aimd4,
mé‘?%ﬁoﬁln%aﬁggﬁvﬁg‘l{d hlrgg SH%?Q{%% to conprise a

negati ve regul atory el errent a transcriptional

term nat or enhancer, or both. 88. The expression
15vediloring & EEpmﬂibrtWWéDédln t he phoA pronoter conprises

t he sequence of SEQ ID NGO 15 (phac) or SEQ ID NO 16

(t phac) A@Qtamﬁ%zoéb?iﬂ‘lné%?léha% 1’58?0 Grh spped vith sgres s having

t hecypol ﬁépl@&ﬁ e aﬁiﬂﬂf@ Wa§ﬁfm IR, usinf sbn@fd th&leduYar b%E)gy techniques
receptor b chain HTnd, MSAA4A,

I\/BA(A‘?SUbéIﬁR?{B(C Bk 2 | €urrg1@ rofq)f@/s\péMo@Fu/@fBzdl\o/g;ﬁ]\@ls John Wiley &

V\hesroas)rhntofaq)mby B&Rl PRsRiQ IBthifRS tl@me@mma@@g&le and tRNA genes
3uence havi ré% at | east 80%i dent i t%“ct o the

dhee rast £ splcedonieysd gbd and predd. TR {9amipg ac@ lﬁﬁ’lrﬁ spacer

wh QE eﬁbet(BEQ o NRED b 2GS BRRY ls&ﬁ&lcerwe@taaaed@a@ N@mhings. A
a su tion at one or nore of sl 11 and s220
as '&rawb VAgE FHIOFTRIONSHE Was addediofier e ajntheamypo agidpf (H3cp cleave

: tﬂz?trmeéadéE ahd4fteOfhe B@h Blntho a¥¥AOF EDP0 Balcve the mtracellular
r| ses 11Ser, Cys220Ser

stitut
Egﬁﬁdrlgelﬂhérﬁ%@ Toekose wre %a?rmf t theyh é?r@rrws (oFia-His (SEQ 1D NO'8) was
25Pp0lay@Rnt biden GRerRo SRPutiN@USEHUBRNSSredded PRAiM. Dri¥Gesufing plasmid

94. A bacteri cQ r|S|n t he ex si on vector
of V@SQFWiwésﬂfEmﬂ ch fransErsier |Wﬁ§u’E’i°h%? FRpUgEof the phod
antplrdmd:re@dteﬁprasstoh RS MG B ﬁmﬁl(ﬂg}pﬂ@@hdtéjﬁl £ QbVk afai m)z» as
Iea nin ri sing. c).
anai'F§f£‘ %uﬁ{eaﬂrl?ifa‘{}a%ﬁ?’gd{] Ff’éur?‘S‘?ggﬁ%rl %‘éﬁ‘f’uc r%fvasdqgﬂf%‘mo
40 COR AP, bhos@mde Lhhitie® hieaib 88 imA@noEMnd] 1002 L0 Ikdagiol. Methods, 263:133-
| W|th et ecti 03 gf a%‘f}qansrrenbrane
poI f}@ Q’{‘“ L W?fl 4 BN By OB MRSt hod f or
det ecti rRgr bdpﬁﬂdu&garﬁfysi@, reduganwhdl©celiDAates 60NPD}$mMD.Gamples were
prepared as follows:
(5) 1 ODgg-mL samples were centrifuged in a microfuge tube.
(6) Each pellet was resuspended in 70 uL. TE (10mM Tris pH 7.6, 1 mM EDTA).
35 (7) To reduce disulfide bonds, 10 puL of 1M dithiothreitol (Sigma D-5545) was added to

each sample.
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e) analyzing ligand binding to a polypeptide of Claim
42,43, or 44; and f) correlating binding to the

w@oiogpexpdd de with detection of a CD20 bi ndi ng PATyESINNS/047653

97. The net hod of CI ai m 96, wherein the |igand
conprises an anti or anti body fragnent. 98. The

net hod) éf “él%i?%é?sﬂasg@ed%@fﬂéﬁmpé%l d anal yzi ng

COMRE kles %%rt@)?e%l?lyeateg % 9076 forBELNAES £ vg}tééemagaﬁn Q(fter the

5

15

96, wherein said polypeptide is extracted from cel
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S)r(::g(?:gggges %(I)nr eg r\avgothen re]:gtgcig%S es & %(ﬁo u (1)'%6&19 re:qle 9allowed to
wheodi |tcb’lr0©ﬁxl teinpmmumom f‘maloﬁr-mnmnetcbﬁnﬁxgatucm vdmthmgrenﬁctnned and the

CCIO5 pe nts%%%%ra%\'s}%rreﬁmeantu DDPC. 101. The net hod of

erern sai Besr i gand conprises an
af fi ni t Yonmting 80S amblbpeyaratib 2.6 ;Arnna&sa:ysamplefs aee: loaded onto a 10

Fin P AVRR et FE- et TP A0s o iy poroximacty
[ m@i/dlisZ@dabblﬁlHySpE)ptsi dee @bultGlgaienw A ainkd, withrCoofdssidbue having
The assay surface of cl al 102 or

3, t he
0 surPaceeticgrigrideds Far WF%% of 3nalysiso *gL °fc‘ﬁh8[¥§? 6 1ag3He; veas loaded
I €hdlihe RisPSLHSD Ivas blbdirobtted dntd AhizeddiIASSayerstaad. (NOVEX) A 1X

met hod for ex sln S ng, pol tide

b TE gl B rtrogglt G rPer%{a e é% F%?rrg?&; %Eré &j W then
a FBQJchaiuﬁgxg atsbldgoradta ;xdmg(lus@ ﬁllMTEﬁ(blE 8ARs Eamz\l, m;nM Tris, pH 7.4,
ptide cterial ce

po

ex 8%/05%‘31 rgpn ?(Slramﬂﬂlg 3 SCosfiatg forgp Pr&’“ﬁ%ﬁ?bioe'f’ mgtfitté) af H%}"PB a
i'ogd)dlfsv\rl'h @ ehombidmperaured Folﬂﬁvlngltﬂﬁbloa_m&g 18, heslbRheschend piaced in a

e noter i s act.i at e

soRypiyar e WS BT SR U Haod B Pes Phgyasee
Theofjeidnadndake mbicondlQbtibodh FﬁﬁlﬁbcﬁﬂDdgrﬂfsmfoﬁé antl-His Western blot
actl vate e ress t (0] a uration o
e S s G HReT g AT R iR TR0 Grd BF wRnPratd e wRbed

whefigimansdilc Prmirdteih 1XNECidduadnadk tsomaxies &SKBI (2@ mM Tris pH

20fore SGeliEnd er bidobetel RE e SRR Siuod dgSpusatioed

25

30

35

wna@snﬁmﬁmimoﬁ& BBL EcibbiloR landVEBRANE: mSRBMNE NGK-Ray
EINS <130> 11669 . 241WOUL <140> New Filing <141>

20 M12.22 <150> US 60/ 639, 233 <151> 2004- 12-22 <160>

35 <170Fifad mmtms t\he Eqisoit BiagramZAE. CD2ZRAMPCIID fex si2dsion results

R-gromzﬂg’CDlz_p compar {l]l expression from the PhoA promoter without the #rpLLE
leader, but under control of the phoA promoter with the leader sequence MKHQHQQ (SEQ
ID NQ:7), as described for Example 1. Expression and production of CD20 protein in £.
coli cells, using the /rpLE was greatly enhanced to a level that was detectable on a
Coomassie blue-stained gel. Western blot analysis showed approximately ten times better
expression yield of CD20 with the trpLE leader than without the trpLE leader (data not
shown). The estimated expression level was about 30 milligrams of trpL.E fused CD20 per

1 liter of culture.

LE CD20 Membrane Protein Extraction

To analyze the solubility of the trpLE fusion CD20, a cell pellet was resuspended
using a Polytron (Brinkmann, Westbury, NY) in 10 mL of native lysis buffer (20 mM Tris
pH 7.5, 300 mM NaCl) per each 1g of paste, lysed by cell disruption using a microfluidizer
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<400> 1 Met Thr Thr Pro Arg Asn Ser Val Asn Gy Thr

Phe Pro Ala Gu Pro 1 5 10 15 Met Lys Gy Pro lie Ala
woRMW06/0Ber Gy Pro Lys Pro Leu Phe Arg 20 25PGDU#20g5/047653

Met Ser Ser Leu Val Gly Pro Thr Gln Ser Phe Phe I\/let

ArgGIu 35 40 45 Ser Lys Thr Le G

Ve tMEEefluggics Gasp, Nspon M) qnd cejir 56%3% %Powe&foei iwwvng the

Lewda8shtriMBbatioh Boté2r1a. AR @ ﬁB¥cl&fhaﬂ FllertéM, @ ARY Whé‘&uﬁerﬁﬁan?@ontalmng

75 80 Cys Val Thr Val yr Pro Leu Trp H e

Ve SOIRF PIqieinsiSep Bavag eepg@@éérpm@fxypeﬁé%COE@ungémermr%peﬂrog.ems and

Th rinsg;iulg'le byﬁeltﬂﬁ(ﬁelgﬂ) Aot L Yokas (B8 rds@iperkid® udiftba BdiAroviah native lysis
ys Met H e Met Asn Ser lLeu q?@hnLeu Phe Al

5 AI Q“ffFr e¥ ‘ﬁ’l@“fi@t‘f?@ nefal @tifg‘?%tl e eé‘“ﬂ)"’é‘f% overnight at
ﬁswdl\jb ’ﬂleéﬁlﬂbvgﬁ@déy' e %@1&;&@ a|§ﬁh uﬁﬁ@en&ﬁﬁgale@okﬂ_lqﬁhmﬁerh&éht
ys Met u Ser Leu n Phe i )
14 8onisihing G5mbRSe-Fynd praleing miseln %&%@P@Mamﬂatﬁ? ffom insoluble
/T%Ih Prodéifs (Bém:t &Wh:%bélleks}éﬁd Aperndfahes WéR rizlfspéﬁlea Brredu?;mg SDS loading
r s Tyr u Phe Leu
18(’9’“%‘@ ‘Q"q_éﬁd & Wv’ahy %ﬁeﬁ Pi@ﬁ o EBHIGbIAl o rpeliulos
10 Ph %eﬁbfhn@btbbbcﬁwltl\/ﬁdrsdrﬁd%h bﬁ@x%ﬁk@-c@ﬂ5ga@éd&nﬁms Mtlﬁo%{m (Roche
u Trp. Lys Arg Thr s Ser Arg Pro Lys 210
5‘\@?51% %gﬁj‘ﬁqg‘éol‘%{%)teu Leu Ser Ala Gu Gu Lys
Lys Gu R@ktﬂts_ﬁﬁhoddtrﬁe ek catailetd 3pLR D20k ktrakctiéh frts menbranes was
GIuVaI Val. Ay Leuy T G u. Thr Ser Ser n Pro 2
250096 5 SoREn B o R e B B gl fTgure 29
Gn JGu Au Gu Gu 260 265 270 Gu Gu Thr Au Thr
As LERNR2(PDénsth Grddicat Cerdrifagiiohsp G n G u Ser 275 280

285 Ser Pro He GQu Asn Asp Ser Ser Pro 290 295 <210>
152 <211> A diseontappyssupyqee gradient was generated by layering 1.9 M and 1.4 M

sucrose solutions buffered with 150 mM NaCl and 20 mM HEPES, pH 7.2, in centrifuge
tubes. Cells expressing the LE CD20 protein were lysed in native lysis buffer. The
membrane and insoluble fraction was isolated by ultracentrifugation at 391,000 x g (85K
rpm) for 1 hour using the ultracentrifugation rotor TLA100.3 (Beckman, Fullerton, CA).

20 The supernatant was discarded and the pellet was resuspended in 1.9 M sucrose solution. A
100 ul aliquot of the resuspension was mixed again with 0.9 mL of 1.9 M sucrose solution.
This mixture was then placed at the bottom of a centrifuge tube and 1 mL of the 1.4 M
sucrose solution was layered above. Sample was loaded into an SWTi55 rotor and spun for
1 hour at 128,356 x g (32.5K rpm). The fractionated sample was then carefully unloaded in

25 200 pl aliquots from the top of the tube and each fraction (10 top, 1 bottom) was analyzed
by SDS-PAGE, transferred to a nitrocellulose membrane, and probed with horseradish
peroxidase conjugated anti-His antibody. The Western blot analysis demonstrated the trp
LE fusion CD20 polypeptide is found in the membrane layer positioned at the interface of
the 1.4 M and 1.9 M sucrose solutions (fractions 5 and 6), with most of the polypeptide in

30 fraction 5 (data not shown), indicating that most of the #rpLE fusion CD20 polypeptide

appears to be inserted in the £. co/i membrane.

LE CD20 Thrombin Cleavage

Thrombin with 1 mM calcium chloride was added to the 1% Fos-Choline 12 soluble
membrane extracts from the solubility analysis in 1:1000 dilution and left at room

35  temperature for overnight. Reduced SDS prepared samples were analyzed by SDS-PAGE.
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<213> Honp sapi ens <400> 2 agtgtgcttg agaaacaaac
t gcacccact gaactccgca gctagcat cc aaat cagccc 60

WO b@ageddds g aggecttgga gactcaggag ttttgagagec aBCHUSHOB®T6S3
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cacccagaaa 120 ttcagtaaat gggactttcc cggcagagcc

aat gaaaggc cctattgcta tgcaatct % 180 tccaaaacca ,
ct dihe Eaggassi fheytaret gelg Wgtg@gfg eqvpget fedwq thipumbip clepigge sites
24QngagedaRled fudsopelelnt S9uIGH0E6 HFtCHacldhAR! @aading a truncated

ctcttcc acattgccct 300 tctt ctgatgatcc
gg%gggégaqmeﬂb&n@ga@ge 26k »?t%&% 1l:’f]§8()g"t"gg1i ydepphilic C-terminal tail
ccGlrebod a0y GCRE SrRwhYt Bled-teAhint 410R2Bt AR 1oHCBEINICRhree
caacggagaa 4 aaactccagg aagtgtttgg tcaaaggaaa
aatbgatsass scausceiRcrpfimyestidt t t gc 480 tgccatttct
ggaatgattc tttcaatcat ggacatactt aatattaaaa tttcccattt
540 tttaaaaatg gagagtctga attttattag agctcacaca
ccatatatta acatatacaa 600 ctigh@pReEca gctaatccct
ct gagaaaaa ctccccatct acccaatact gttacagcat 660
acaatctctg ttclagegng RALEYpLason gith dol ipAIFCL daldeCcCt t Ct
t ccaggaact 720 tgtaatagct ggcatcgttg agaatgaatg
gaddagep& Expasiicc It Rdtaaat ct aa 780 catagttctc
ct gt cagcag aagaaaaaaa agaacagact attgaaataa aaga,atrzjaatf:;t .
840 ggt tHyercadige Rgdayaatbetaned vaing tandanigaeleqyles biology techniques

gaaga&atited a8AR! hatdBR3990.rARl plhadRid *8ntaAg @RIRBAJactamase gene and
aagaaacaga gacgaacttt ccagaacctc cccaagat ca 960

ggaBNAEers ferchise By sohtyReagese std cird @af o Tht trldt lerdey

tt tehiedwdlibl a B2 R eV KDDDHE SEOADINGBS ant GakrBM6M rEcognition site
caagagacat g}gt actttc atttcttgag 1080 gtactc
a

catl YER &2 HO-3 ygrecddadgt @5%@5@{1@9&%%3? Rfopwe high

114Qndidoh Glicddod, deRbidRAldd cadpadedtalvelyd ae@His8diad residues were
cagctt gtg}ta t gt Qacgctt 1200 cttcttttga gcaactttct

t acdeadghihg CAamppesdpad it wiwwua%ﬁ?&fggq expreggyd protein. The

t t Gedufink PRsAREEE HESdnkic8 9BERAA ChEcHIT! BehcAtateripBblt Whddndér the
ttgtcatttt 1320 ctccatcagc aaccagggag actgcacctg

at GOAEAQGAS tPAFGRIGREIEY “BY PEHEYALHS1TBECY PR iagRiosphate and the

"1‘2 Zagaitiﬁ &filt r%lltﬂtIPﬂ?Gf&C?bur{dtc@E Bérkity &1 2068 TYAG! &sz%ib&dz 1@8@& qszxamples
a g aa gat gat aaa aaaaa aaa, aa < > 5.,

<> fhovepdisalu oL PRI AL WNE it I Ses F PREgLiting

G Ynddiaq SRR/ AL@2Q. Umml A, Thddy 26631 Y3-P4D. ITRUculR was then

Met 1 5 10 15 n Pro Pro Lys Val Asn Leu Lys Arg
Threraggyat 3EC fB%%‘%W‘@@%@‘@W%O Pro Thr G n Ser Phe

Phe Met BoF gkptdstiod@ialyki¥ Srediced widle &alflysAleaoMabDapmitGatiples were

Anlie M n Gy Leu Phe H s_|jie Thr u Gy d .
Lepripagsd %‘565@36%3% @P%?%f%ﬁzsafﬁﬂ%w&@lowg Sﬁ%esaﬂp Pspgration, 3
| g1 Giuctiitsadles Wake 1dddBd 6 a I @el® T .0/Bm MO BEX 64 THsGlycine SDS-
Gﬁ)A%l%/alle Met Tyr lie lie Ser Qy Ser Leu Leu Al

Al

a
nd electrophoresed at approximately 120 volts for about 1.5 hours. For Western

blot analysis, the resulting gel was electroblotted onto a nitrocellulose membrane (NOVEX)
in 1X Tris-glycine Buffer (Invitrogen, CA), 0.01% SDS, 5% Methanol). Membranes were
then blocked using a solution of 1X NET (150 mM NaCl, 5 mM EDTA, 50mM Tris, pH
7.4, 0.05% Triton X-100) and 0.5% gelatin for approximately 30 minutes to one hour on a
rocker at room temperature. Following the blocking step, membranes were placed in a
solution of X NET, 0.5% gelatin, and anti-His antibody (Anti-His6 Peroxidase conjugated
mouse monoclonal antibody from Roche Diagnostics) for anti-His Western blot analysis.
The anti-His antibody dilution was 1:5,000 and the membranes were washed a minimum of

3 x 10 minutes in 1X NET followed by 1 x 15 minutes in TBS (20 mM Tris pH 7.5, 500
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85 90 95 Ala Ala G u Lys Thr Ser Arg Lys Ser Leu Val
Lys Ala Lys Val He 100 105 110 Met Ser Ser Leu Ser

whewePbroAl a Ala He Ser Ay He H e Leu Ser 1AGI/LM05/047653
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125 H e Met Asp H e Leu Asn Met Thr Leu Ser Hi s Phe
Leu L Met Arg 130 135 140 Arg Leu Qu Leu He dn
ThmMERCl)y Brobsigbap bayad bAtp shi-Bisppfibody ﬁveiwssu;‘s@df%gg Amersham
16 @hsHtscieoBibidh BCBIetcbiSdh 208 Exposing (He thekibfandsd X BQY filth.0

Ser Thr A n Tyr 165 170 175 S n [ e n Ser
Val Phe l'_gé‘EF7é 0 ‘ge E%ﬁ‘%é?‘a%ﬁ f@tﬂ%&& @éé kﬁgkaf‘%%m%res
e $elchkpesihn réatma; fRIMLERS 1§ Qith Maat ofmlo%kpkeﬁbcyfrblna cMastruct that

Se 3&*0@5@6 58P Rt oty b0 epdsg sony oglseQug N0, bon
G Yindar Yorltdo$ o ABE: Pl dlprén Bterldd rdeédnBed—tySSE)MﬁfpldJy SWéskdin Slotlanklysis

e 225 230 235 u Leu Ser Ay, Val Ser
Pr §sipgantindp @‘éo%dﬁmﬁﬂs&a‘ﬁfl %grfﬂtg’ ‘E@W‘%%%XPESSEOW ?f rglﬂmn
Pr @oiMahin@tha 1B 1baded d¢qiehntle dkctith&ll of RATGwAhdut Bk UpHE Gead&iSee Figure
26 265 270 Phe Pro Ala Pro Pro A@n Gu G n Qu Ser

bro Val Qu Asn Gu 275 280 285 He Ala Pro 290<2
10> 4 <211 > 283 8 <2 12> DNA <2 13> Mus nuscul us
<4008 c Manbr ot Riblein Bxa@baet t ga gat agaagag gccagct gat

ctcagctgtg agtggctaat 60 ttg glfcctta cctt 1%
cctt ggag‘"@@nilfﬁg‘a‘g%lik‘?ﬂltia@fgbfgtfﬁ Eg%maxa & ga‘{:lgpa_g pwas resuspended

agl,gdae @Bl&tr&&(@?ﬁ%%awgtﬁﬁ@%‘@ﬁﬂ 10 %L%Qt‘ixﬁégy%tfﬁﬁéé&m Tris
tgct ccaaaa 180 @(ga gaacct ca aaaggacatc ttcactgQ
p

tg
gg@@c7c5aé8fé; miybNefeh peeechdgrgpitfgand lpsed by Eféld%iij’@l?ftof’ using a
t gwwﬁﬁle&eam&@ﬂ&a&&&atmﬁﬁ #MA) Sebatikaed &Qb H08398fr 1 hour
300 ctgLﬁ at ga tccccaca%% cttcgca cccat ctg
t gdgPgt wgra niifegation potey Arg%) gy Bsgienent flegemn b4y The supernatant
t atcht&iaag Solhl@prlofesils YGp AR &L &ﬁﬁ%d A8 ARFRAG Cotaling membrane
t cca(ggaaga gtttggtcaa a caaaat(_gliegtl at aat gagct ctctaagcct

ct PR "zﬁsleblspfqteertsda gt Da kel pag thgm resuspepglgd using a Polytron in

at aakveadsoulBPeACAdnt dendtbrdigtdetetdelt, PAFoRBRAIRAAARI extracted

gactg gagct tattcaaact tccaagccgt atgttgatat ct acgact g}t
60@vem1g t at 4°C. The following day, the sample was again ultracentnfuge and

supernatant containing the membrane bound proteins in micellular form (sup 2) was isolated

from insoluble proteins (pellet 2). Pellets and supernatants were re-suspended in reducing
SDS loading buffer to equal volumes and analyzed by SDS-PAGE and immunoblot on
nitrocellulose membrane probed with horseradish peroxidase-conjugated anti-His antibodies
(Roche Applied Science, Indianapolis, IN). As shown in Figure 26, near complete LE.RAlc
extraction from the membrane was observed in both the Coomassie blue-stained gel and the
immunoblot. The yield of RAlc protein was sufficient to view in the Coomassie-blue

stained gel after 1% Fos-Choline 12 extraction.

LE RAlc Density Gradient Centrifugation

LE RAlc was subjected to density gradient centrifugation using the method
described above for CD20 in Example 7. Briefly, a discontinuous sucrose gradient was
generated by layering 1.9 M and 1.4 M sucrose solutions as described above. In the same
manner as described for Example 7, the results of Western blot analysis demonstrated most
of the LE.RAc polypeptide appeared to be inserted in the £. coli membrane (data not

shown).
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aa hreppip Le@v¢ge t agaaat gtt 1920 t gaaat aacc

aaat t at Gl 3, HACHE %A%E golg&ﬁo%eathm& Lith @W%ﬁm%ac%%hé‘&&&s added
1980 t gt gagcaat C acaaaagagt cagaat

tttigthe ae@f'aedtlh‘tlgaatawaiaa 200® cglauacamé‘g’aatmm temoatamre overnight to
208t LHag %ﬂ&ﬂbﬁ%ﬂﬂ&&% %vﬁ)atstaxﬂglte?\tv&e ?&lﬁ&etda&g};agedzgr%%nal zed by SDS-
gaaagttata agat'gcacca caaacacatc ttatatgcac fat aaat ac

c adA¢da e rasubiog Coemageir bhia-samad ad shaywed gpodelertgeeof the fusion

g)%téih GaHe BCHRAE BRGAGN bkl &ﬁt%g: ro%gg o%&tglﬁtbgr?ds that included

gggat gc tagcacctga cctagaaac ctg t aaaaagat ct
2281@ tometied B bcfusion @5@@)3@%@0&&\@8@8@3@ @9 gdde) (data not
ct t I t {
o R e B e S A 5 crmina
25t atsequerdieg t att acaaag aaact ggaag tagcaccttt tccctgtgtg
gt cttcaaaa 2460 caagctctaa gtaaataaaa ctttgtgtca
gtgcctgcaa tggatactcc acctt gqanhgled®20 tttctttctt
ctccataaca tcaaacaatg ggatgcttct gccacataat actaacctgt

2580 gttt gaataerehddIRpAlsGion HILLRYA LW (ROFH BEIeGder
acctatctga cacatgctcc 2640 caaggagitt actcatccag

t aQUbmihd BEGIIAGA bCL B h ek &2GC Pt AGIA-cORREPRAG S B(REPR 73)

cgattct WAE%%?B&&%GE%&%E& Rd RAX f%?%?g ﬂé%@ﬁ%aéoned
gataccgcta 2/60 tgcctggaga gga ggggag gt gyggagg

30gagsige stardgrmejeeudea §iology teghritugs byspBRer ¢ dpdsdamoﬁtcurrentl’rotowls
ga@z@%k‘iul&ﬁﬁz@/o? :!flq?ols"3 ng%ll"‘;v'ﬁe)lc@%oﬁg ]1%% a%Bﬁ gighvcd plasmid

Artificia
containing the Beta lactamase gene and tRNA genes for three rare E. coli codons (argU,

glyT, and pro2). As shown in Figure 25, the trpLE leader followed by a flag tag
(DYKDDDDK, SEQ ID NO:32) and a thrombin recognition site (ThrX) (LVPRGS, SEQ ID

35 NO: 31) were added at the N-terminus of GPR73 to ensure high translation initiation,
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ttttaatgta 120 tttgtaacta gtacgcaagt tcacgt aaaa
agggtatcta gaattatg 168<210> 6 <211> 297 <212>
<2 figsctigne qndiclepvage. seperdively  &p 9ga-Hintog(SEHB Nﬁt%mas Qdﬂe@a the C-

6 MefninlBfo alddin dRfebridhagd 6&[ﬁc§l€d’n o\{/ﬂie oRprdsséd MrotelH. TRB eeshifify plasmid
Ala Gu Pro 1 5 10 15 ys Prolie Ala M

Servagflgpignpigd E&f’%ﬂ‘liP’EF}UauGP’WéfaA?CQ‘P vas uager e o] °§SF iphac
Se rprdaﬁi&k:rva@deﬁﬂéed:db@ve_rﬂaf E)Grd'ﬂ.)lé‘éﬁ ﬁnd:’é'k@re?@& \M%tmcﬁk&i lg lUn1315g
40 45 Ser s Thr Leu a Val Adn
Le @hweatizmdyth? aéidswnsél BWY WQ e Ge@‘?s‘@ %f ah% 2&%@9@9 /m
e Riera”b Q,Bcaaiybefﬂci%n-rdﬁ[tulé'“ﬁs 5’ 'h@ecﬂnt@ ER AR pz&pgﬁe %ﬁlngﬂiedla
Thr _Val ’p Tyr A Pra

" siatons & 04ed008y 4 Daggtntt, o hod 2553 A e <ol s e rown at
Semoﬁr@rbn&lrsssdstmGah@ﬁorlOS 110 Val Lys Gy Lys Met H
e Met Asn Ser Leu Ser Phe Al a 15.120 125
Ser Gy 'REEXPRFSEOL gl Seeredice Y 9&%‘&5@%0{%1 RLgaimples were

Ly $r I%d §§d{esé|r;’bgd 31;%)56 iACxithsiec PheDS aldudits siBblesBr$uBRere loaded
Leu 8AI a Hs Thr Pro 145 150 155 160

Ty ot 0. 1O @y VA oty B ieips SDRPAGKARpieggbpresed

G Upp¥SmARTY 1DBRols/Br db68t IS Kould. FoPRestdMIbldphihlyk! theYeBulting gel
Tyr Ser He G n Ser Leu Phe Leu Gy 180 185 190 H e

LeuvaSélﬁctwot%?mRéaltlﬂceélubﬁf'emﬂrl%fa OPHO M WX drapsieBuffer
Val(lnbﬁtx%gélng @A?Q)Q)l%@é Q‘Vﬁlé’thidoﬁ‘ Mé}]brﬂe’d w@ﬁﬂhéﬁl Bﬂoc_ﬁécpuslldg%

e Poliin ides 15eF (3D SNENECIEh s 1y 0reiT i i FAC0 4376 Tron X-

229 OMd 33%; Qe‘ﬂa@m for approximately 30 minutes to one hour on a rocker at room
temperature. Following the blocking step, membranes were placed in a solution of 1X NET,
0.5% gelatin, and anti-His antibody (Anti-His6 Peroxidase conjugated mouse monoclonal
antibody from Roche Diagnostics) for anti-His Western blot analysis. The anti-His antibody
dilution was 1:5,000 and the membranes were washed a minimum of 3 x 10 minutes in 1X
NET and then 1 x 15 minutes in TBS (20 mM Tris pH 7.5, 500 mM NaCl). The protein
bands bound by the anti-His antibody were visualized using Amersham Pharmacia Biotech
ECL detection and exposing the membrane to X-Ray film.

Figure 25 shows the construct diagram and expression results compared to that of

the GPR73 without the #rpLE leader. The Western blot showed greatly improved expression
and yield of LE.GPR73 level over that without the #rpLE leader.

LE human G protein-coupled Receptor 73 Membrane Protein Extraction

To analyze the solubility of the t#pLE fusion GPR73, the protein was extracted from
cellular membranes and analyzed as described above for similar analysis of LE.CD20 and
LE.RAlc proteins in Examples 7 and 8. Membrane proteins (pellet 1) were separated from
the supernatant containing soluble proteins (sup 1). Pellet 1 was then extracted with Fos-
choline 12 and the membrane proteins in micelles (sup 2) were separated from insoluble
proteins (pellet 2).

Pellets and supernatants were re-suspended in reducing SDS loading buffer to equal
volumes and analyzed by SDS-PAGE and immunoblot on nitrocellulose membrane probed
with horseradish peroxidase-conjugated anti-His antibodies (Roche Applied Science,
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the tube and analyzed by SDS-PAGE, transferred to a nitrocellulose membrane, and probed
with horseradish peroxidase conjugated anti-His antibody. Results demonstrated that most
of the #rpLE fusion GPR73 protein appeared to be inserted in the E. coli membrane (data not

shown).

LE human G protein-coupled Receptor 73 Protein Isolation

To isolate the LE.GPR73 protein, a portion of the 1% Fos-Choline 12 soluble
membrane extract from the solubility analysis described above was loaded onto a Ni-NTA
PhyTip column (Phynexus, CA), washed with 50mM Imidazole and 0.5% Fos-Choline 12 in
native lysis buffer, and eluted with 250 mM Imidazole and 0.75% Fos-Choline 12 in native
lysis buffer. Samples of the eluate fractions were re-suspended in reducing SDS loading
buffer and analyzed by SDS-PAGE. The resulting gel showed the purified GPR73 protein
at its molecular weight of 56.5 kDa (data not shown). The identity of the purified protein
was confirmed by N-terminal sequencing. The protein yield calculations indicated that
approximately 2 to 3 milligrams of the #rpLE GPR73 could be isolated from the whole cell

extract of 1 liter of shake flask culture.

LE human G protein-coupled Receptor 73 Thrombin Cleavage

The GPR73 protein was cleaved from the fusion protein at the inserted thrombin
cleavage sites. Thrombin with 1 mM calcium chloride was added to the purified GPR73
eluate at a 1:1000 dilution and left at room temperature overnight to effect enzymatic

cleavage. A Sample of the cleaved protein was reduced with SDS and analyzed by SDS-
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tgtgttaatt ctgccatcac attctcacat ggcagaaaca gcatctccca

caccacttaa 720 tgaggtttga ggccaccaaa agat caacag
w@ecmaatge: c cagaaatcta tgctgactgt 780 gacacaagegr/uS2005/047653

cctcacatga gaaattacca gtatccaact tcgatactga tagacttgtt

840 gatattatta ttatatgtaa tccaattatg aactgtgtat . .
ot Z0RGa g CapasiaRlier g ool ahecieapd I ade epsion protein at the

t t §36eddades, RGHGAAH ARE plokal Bah@&Amtlugdas thetctebadd GHRY3 (45.9 kDa) and
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R Rt Do Bt LD e (dag AL auta Tht (E iy B 40 ot

aagarahst s cadfirge€ BARterdd@Pidql@gimg 1080 agcagaagag
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ccatctcccc ctcecettttt _ccttctic cttttctttc 1260
cccat agaaa gt acctt gayrijeaige g{f?”b&‘ﬂﬁ del9%c at gt gcacga
gctrmtifiadioh of BEGn@ sl AgpaliunaindIadoggag t aaaaat cat

attaagcat ¢ agattcaac tattttc 1@180 atttcatctt . :
tt oot doascits bt LR aatIGREFEPORGR R adPt & AT L] hare i
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e AR P AT A A L5507 ST 2] D41 PH 7.
2330520 NaEIRhd € 2V EDHANOCE B ediherdid by LOMEisruplic using a
Thr . T .g‘gr Q{ é—l& %s A)ﬁ Pr @eu g]u Ser Thr Phe 1
5 Hc éul G ( 1%0 uic QP 8&"[?1)1,34 zind enmﬂelxrle mstce?g‘lﬁ:ged at
G n2pb@x Medr 1Moor. Ghy cADpelibt (BO) wAlsahemirgsufpiendeity lyMa buflir evithout
€ lel‘eu .lgsnl\/btAlaVallieHisSr 5 40 Hi s
15 o kDR a1 e ocr fends o ReyEmpist llandl g
Pr ®oldys/1p50sph&choline(®DPICe Bos@ holivs® 12 fadas Gllded b £cdnetntration of 1% and
Ala Leu Met Ser L Srl\/btﬁﬁ.?O? 0 G e Thr.
v et et ol e Ryt Rty S A spfforggesthen
90 cObrifdgal Heps5,MmIx gipr abdued Ghiyutyto 1THokr. H'he sugemaG@hywBdoaded onto
Val WP e e @00_1 5 0 H ger Gy Ser.leu,Ser .
o AN A ey e Byl £ 26 i 25t Bl 0 v
20ValTriypH T y256800 ndUNGTanl/BImMBDPIE @ 0TI n-Sedec BN, N\hethylamine-
Ley, Al @Oollf 140 Al a Ser .G E| E/e He Aén Thr.
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Protein purified in the presence of reducing agent was isolated from the membranes
25  only as monomer (data not shown). Protein isolated in the absence of reducing agent was
present in both monomeric and disulfide-linked dimeric forms.

To convert dimeric protein into the monomeric form, CD20 was reduced by the addition
of beta-mercaptoethanol or DTT. The reducing agent was either removed by multiple
rounds of dialysis against buffer containing 20 mM Tris pH 8.0, 300 mM NaCl, and

30  detergent with no reducing agent present, or the reducing agent was neutralized by addition
of an oxidized reducing agent such as oxidized DTT or oxidized glutathione.

The His-tag and the LE or sLE leader was cleaved from the protein by incubation
with bovine thrombin. To isolate monomeric CD20 from any remaining dimer, leader (LE
or sLE) and His-tags, the cleaved protein was loaded onto a Superdex 200 column

35  (Amersham Biosciences, Piscataway, NJ) pre-equilibrated in 20 mM Trns, pH 7.5, 300 mM
NaCl, and 5 mM DDPC or 0.1% n-dodecyl-N,N-dimethylamine-N-oxide (LDAO) Fractions

from the size exclusion column were collected and analyzed by gel chromatography to
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tg ‘egéﬁlaelGOO cattctgagt gctctgtctg ccct
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0C AR GhA MBI GLOREEdn-20PBAGA blodidl 36ras %ﬁﬁut&%%ﬂﬁ%&@eratum
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aaapqeRaded #fh PBOP ardidbbind Atdxitdd Was dd&ted e 0P R ot Bdrderadish
Hono sapi ens <400> 12Met Thr Ser G n Pro Val Pro Asn

G werridase eenjupagie gegf antighynpp §(abe (Jackson ImmunoResearch Laboratories Inc,
West Grove, PA) diluted 1:2000 in assay buffer, washed six times with PBST and

developed with 100 pl./well of TMB Microwell Peroxidase Substrate System (KPL,

25  Gaithersburg, MD) mixed according to the manufacturer’s instructions. The reaction was
halted by the addition of 100 pl./well of 1.0 M phosphoric acid and the absorbance
measured at 450 nm using a plate reader.

Figure 28 shows the results of the binding assay, comparing the response of
rituximab binding to human CD20 expressed without the LE or sLE sequence to human

30 CD20 expressed with the LE or sLE leader and isolated under various conditions. Each of
the expressed human LE.CD20 and sLE.CD20 polypeptides demonstrated binding to the

conformation-specific antibody, rituximab, similar to that of the control human CD20.

76



15 10 15 Asn Val lie Asn Phe Ser An Ala Gu Lys Pro
Gu Pro Thr Asn G n 20 25 30 Ay G n Asp Ser Leu Lys

wahywembolieu Hs Ala Gu lie Lys Val |ie 35 40p@BUSA0Y5/047653

5

10

20

25

30

35

Thr Iie An lie Leu Cys Ay Met Met Val Leu Ser Leu

Gy lie 50 55 SO lie Leu Ala Ser Ala Ser Phe Ser Pro
PHRMEYr G n Val Thr Ser 65 70 75 80 Thr Leu Leu

Asn Ser Ala Tyr Pro Phe lie Gly Pro Phe Phe Phe Iie 85

9095I|e Ser Ay Ser Leu Ser /ﬁaThr Glu LPI 9

Cou The lLys. AeEHisD oSS Tpsah sty ape~ig of gt ppgort-

Va he%bﬁn@%anhxh@pél%bpﬁiﬁs i Bost. @Y, datprifhgithd T&ilokaly ch2fably-linked

Leu Val Gy Phe lie lie Leu Ser Val Lys G n Ala Thr

LeGleREMSPro 130 - 135 140 Ala Ser Leu G n Cys Gu Leu

Asp LysaAsn ApBlyhideoRi®entbding gnghesr nhd-mkaBrahbSpahaidg

Tyr Val Ser Tyr Phe Tyr Hi's Asp Ser Leu Tyr Thr Thr

Asg° l‘%r 165 170 175 Thr Ala Lys Ala Ser Leu Ala

Ay Thr bleu Qeightyedonivbited lpedindidrefiédyise bhdRe ABBcellOthd Thving low basal

Leu Leu Gu Phe Cys Leu Ala Val Leu Thr Ala Val Leu

Ar Y% 195 200 205 Lys G n Ala Tyr Ser Asp Phe Pro

IGly Ser cVal laeMasPbe: dositivdnd aHesst 2d fegdie r2Rat&@ konkipt element that

ie Met Ser Ser Lys Met Thr His Asp

*fﬁé%%‘ﬁ“%éthia%wg?wyr Gu Gu Leu Leu Thr Ser 245

<2 1 0> 13. <21 h¥teall@d28querd2ompitin gtz atignipitisdg edhscerd 00>

13 agattgttct ggcaaggaac agccagtggg aggttccagc

t gagcgctcc ccagaggtga 60 gctgatcccc agccacagca

cacaggacca ggutgagagian aeageabadimdagaatiaaiedeai2dsequence further

ct att acaat cc%aaa . Q%tttct cacagcttta caccaaaggg

13 c aF RBRTSSE & TSGR 8%35%’5\% HF¥44dEY gg acacat gt ac

caaaacgaag attacctgca gaacgggctg 240 ccaacagaaa

coaccol el (SR9RCLaL ¢ ABRLE Gl ARG bRl LA SPRU

t caaheapgn tadfinae cador &@dr more affinity purlﬁcatlon tag.

4, The expression construct of claim 1, wherein the host cell is a bacterial cell

and the promoter is a phoA, phac, or tphac promoter.

5. The expression construct of claim 1, wherein the host cell is a bacterial cell

and the promoter is a T7, metE, or lambda PL promoter.

6. The expression construct of claim 1, wherein the host cell is a bacterial cell
and the promoter is a beta-lactamase, lactose, or tryptophan promoter, engineered to contain

at least one heterologous control element to reduce basal activity.

7. The expression construct of claim 1, wherein said negative control element
is a lac operator, trp operator, or lambda operator, and wherein said positive control element

is a pho box, MalT DNA binding site, or AraC DNA binding site.

8. The expression construct of claim 1, wherein the transcription terminator is
the lambda sequence: AACG CTCGGTTGCC GCCGGGCGTT TTTTATT (SEQ ID NO:

17), or the His operon terminator.
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actttgatgt ctgggtaccc atttttagga gctctgtgtt ttggcattac
tggatccctc 420 tcaattatct ctggaaaaca atcaactaag
w@2wbhégexrc t gagcagctt gacctcaaat 480 gcagt gagedT/US2005/047653
ctgttactgc aggagcaggc ctcttcctcc ttgctgacag catggtagcc
540 ctgaggach cctctcaaca ttgtggctca gaaat gatt . |
at ctat cét ¢ atliigexressien OO fiFdnde Vheein She @a%l@tlon initiation
at AL PR’ LEmARRIMLALE fikECoIBEEAY cbdhs SO Hiftdy H@Rssed polypeptide.
acaggtgtcc tagtggtgat gctcatcttc actgtgctgg agctcttatt
agctgcatac 720 agttctgtct tttggtggaa acagctctac

tccaacaggc cClyggeaelsion 8ddstnit 6t Gm A8Qh&6ia GRAFMARIon initiation
aagat cat at ccaacaggtc aaaa;g lgtt cttcacggtc ttggatataa
8 %1%(%

5 84 GCYERACPBPHGS g}@&t té%@ﬁ@@t dAsadqes afdteadagipsidase, Protein A,

t calaaticnas-ghakgatt ag 900 actttcctga aatctctgcec
attttagata ctgtgaaaca aact aaaaaa aaaaaagctt 960

ttgttttgta tttgtttact atgagtcgtt atttaatttc tcttgaaaat

aatttcctiga 1030 ARaS6H B6HEHuE apdlamal @Ber&ﬂ&l&&%ﬂ@tﬁm initiation
tcttccaaaa tggtcataaa ctttataaac 1gSO tgctttg

aa 2PIGRG CAMPAAY Y I FAOHIC AU S5 Eted alatﬂgft&j&% C@f‘%%it"é@f ag

10114Crd@t 0RGEA G CH @A TRt AT (FED MO0 U}, t Ct
gtattatttt cacactcata 1200 tt(gﬁtta at_att (:33tatt

agdy&tAy 9o 28 TLI RS TAL TGRS P ARG ppA CAC

sapA0eAc40R ChAMBEQUEWING:28) G n Ser G n Thr Met Gy
Val Ser His Ser Phe Thr Pro 1 5 10 15 Lys Ay lie Thr

lie Pro Gn Arg Qu Lys Pro Gy His Mt Tyr Gn 20 25

30 Asn Ghu Aghe Eyjireskiol cédsu\sNcldonyl, lvBeteinmiiee [ddter Sehwbnddfurther

Thr Val Leu 35 40 45 Ay Thr Val Gn lie keu C\és %s .
15| o FOMBYSeF ke @@Ftl%’eﬁpa%éif’q@f’ﬁc pCEomrises Mg irkabol sOgHyno acids

Phend\ess troabdr 1 2P6RindQtidE bt RAE a psmiolPo0a bty bipteshfirbabibrial

70 75 80 Thr Thr Leu Met Ser Gy Tyr Pro Phe Leu Gy

Al #P%eu Cys Phe Ay 85 90 95 lie Thr Gy Ser Leu Ser
lie lie Ser Gly Lys G n Ser Thr Lys Pro 100 105 110

Phe Asp Leu Ser Leu Thr Ser Asn Val r.Se .
val Thr A a 1 C’iPZ%fS‘f%"‘ﬁTFt A ﬁa‘élszyWﬁl%rﬁmrg??e”"‘li‘gﬁ“ﬂl‘eeﬁfmga“on
20Al %pﬁ&e@%cd\@todéaht 1&sea portibnATY gditerthal &kndwh tolsbhiglpexpressed in
Ser egro HL\ Ser Qu Met Asp Tyr Leu Ser Ser
Ledhsst cgls 120 155 160 Tyr Ser Gu Tyr Tyr Tyr Pro
lie Tyr Qu He Lys Asp Cys Leu Leu 165 170 175
14, The expression construct of claim 2, for expression in a bacterial cell,

wherein the translation elongation spacer sequence comprises about 50 to about 120 amino

25  acids of a well expressed bacterial gene.

15. The expression construct of claim 2, for expression in a bacterial cell,
wherein the translation elongation spacer sequence comprises about 50 to about 120 amino

acids of the E gene of the trp operon.

30
16. The expression construct of claim 2, for expression in a bacterial cell,
wherein the translation e¢longation spacer sequence comprises the sequence of SEQ ID
NO:29 or 30.
35 17. The expression construct of claim 1, wherein the polypeptide contains 1, 2,

3,4,5,6,7,8,910, 11, 12, or 24 membrane-spanning regions.
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Thr Ser Val Ser Leu Thr Qy Val Leu Val Val Met Leu H
e Phe Thr 180 185 190 Val Leu Gu Leu Leu Leu Ala Al a

wayeBexoSer Val Phe Trp Trp Lys 195 200 205 QGrqu/Uga005/047653

10

15

20

25

30

35

Tyr Ser Asn Asn Pro Gly Ser Ser Phe Ser Ser Thr Gln

Ser 210 ,215

Ser Ser 1 or eeéper ssxfm eorﬁlruct ggéalglé@wgggmgl}foog% t1 £1)samember
<21ﬁﬁw3&ﬂ%ﬂ3ﬁ2ﬁnmumaﬁﬁgﬂmrﬁmmbﬁncummnﬁﬂmyemne <220>

<223> phac <400> 15 gcgattacgt aaagaagtta ttgaagcatc
ctcgtcagta aaaagttaat cttttcaaca 60 gctgtcataa

agt t gt cdég gclhgagaecsion atragta gteldimt laavhérginhglaegpotygeetida dc@a20 or

2152&1[8% aCt %&@B%@g@%fﬁ%ﬁ‘%@gﬁt at ¢ &Ié\éﬁg?gltatmutat_ions.

Sequence <220> <223> tphac <400> 16 gcgattacgt

aeagaa0? | AR RREALE, CLRNG 8 A, A0 0RAL] ARSI Lh A Rt cen
60 gctgtcataa agt cacg gccg agactf a a ot
taatt gt gag cggat aacaa 120 tttgtaacta gtacgcaagt

tcacgt aaga %[319 Qpr%l 13kt p gal leglﬁfrélt?l the?H](') Hgf%lde is GPR73 or

<212> ranscrl i 'ona
<400%lcl7 aacgctcggt t gccgcececggg cgttttttat t 31 <210>
18 <211> 19 <212> DNA <213> E . coli <400> 18
aattgtgagc ggat aacaa 19 <210> 19 <211> 49
. The expression construct of claim 1, wherein the host cell is a bacterial cell,

further comprising one or more tRNA genes encoding rare codons of the bacterial cell.

23. An expression system for expressing membrane-spanning polypeptides in

bacterial cells, comprising the expression construct of claim 1.

24, A method for producing a membrane-spanning polynucleotide, the method
comprising:

a) inserting the expression construct of claim 1 into a bacterial cell; and

b) inducing expression from the promoter under control of the positive and

negative control elements.

25, The method of claim 24, wherein said expression construct comprises a
phoA, phac, or tphac promoter and at least one heterologous negative and/or positive control
element.

26. The method of claim 25, wherein the positive control element comprises a

pho box and wherein the negative control element comprises a bacterial operator of an

operator/repressor system.

27. The method of claim 25, wherein the positive control element is the pho

box and said negative control element comprises the lac operator.

28. The method of claim 24, further comprising solubulizing the expressed

polypeptide in non-ionic or zwitterionic detergent.
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<212> DNA <213> Artificial Sequence <220> <223> tphac
Upstream sequence <400> 19 aggcctaacg ctcggttgcc
wa@oggeaett ttttattgtt aaccatgga 49<210> 20 <2rdBSzhes/047653
<212> DNA <213> Artificial Sequence <22 0> <223> Pho
box <4 > 2 ctgtcataa agttgtcac 19 <210> 21 <211>
2253 <2¥3> DR[&% Ef%@g Omﬂﬁ‘a?%aﬁgf‘éﬂg the fle(ggpentepmpuises phgrgig dhe
Ct clefep@IGOombiisth gRigeant@Bcisyadagyl RaaagysK8ga ASR-iE ogh8BCS30.
60 gggctctact gccagtgtga cctcaccctc tccagtcacc
cctcctcagt tccagctatg 120 agttcctgca acttcacaca
tgccacctint gtime hiediot of Qlait 28; OAg@inahd dagmasompBiSes a derivative of
s9cc at t;tr ggttggctt ccccctcecctt tccatgtatg tagtggcaat
gt PUOYARXAE"P40 tgcatcgtgg tcttcatcgt aaggacggaa
cgcagcctgc acgctccgat gtacctcttt 300 ctctgcatgc
ttgcagccat tgacct c.ttatccacat. ccaccatgec taa ct
360 gaccit 11 HCGETEn ghrPl Lo gRgsBals B ett vopudan Toa
C Ctpyjosphécholireq RHRCYtdbcy A @sitle (RIDME atgy] oebdstle¢AYD, n-dodecyl-N,N-
call BaRh e ARCALT AP0 JACERLA9R- ShEhgagaaty 480,
tatgtggcca ?ctgcc ccc actgcg%ca chg agtdc tcaacaatac
agt aacagcc 540 cagattggca tcgtggctgt ggtccgcgga
tccetet bt ikl GRARGLS OGH 54 %Ex%inﬁf?eode%ge%?&%gﬁﬁes NP40.
tggccttctg ccactccaat gtcctdétcgc actcctattg tgtccaccag
660 gat gtaatga agttggccta tgcagacact ttgcccaatg
jot ggt atatgg t &%B@@ﬁso?a%@g@ﬂ E)Fptr&getdgﬂarrtb?ﬁ%—gmgl polypeptide
ggacgtaatg ttcatctcct tgtcctattt tctgataata 78
co&aRgHME et ledpt Anempreac-tnapr aadednsgingt g isaelacig e dicthod g
aacehphiatly 840 tcacacattg gtgtggtact cgccttctat
gtgccactta ttggcctctc agttgtacac 900 cgctttggaa
acagccttca tcccattgtg cgtgttgtca tgggtgacat ctacctgctg
960 ct gGCt cclsgpatAting SAMICmdGRbRBIeTadliond 9 B3 Aerial cells expressing
ccaaacagat cagaacacgg 1020 gtgctggcta tgttcaagat
cad®ROEERI9§a8Yact t gc aggct gt ggg aggcaagt ga 1080
150::3;3: t ?a%ac a?g@%ctiﬁgttﬁ? ?E%I?ﬁlffri&i@rtl {ntégﬁﬁti&?@&r Adesdhid@btkrgent to
a ct aaca ctagctta cca cc cat aagcaca
t ca@%}@ﬁ qndthey gi’j’@?eg‘h@%f&ifpé@?dﬁ%’ml petbaaagt at g
gt acat ct ac ctaaaggact attatgtgga ataatacata ctaat gaagt
1260 attacatgit ttagaggcta caat aaaacc aaacatgctt L
at aacat tda gaasasLadrr 1803 W AAHA ARSI GEP L (PHREES @ Zwitterionic
aag@gtleg@maa atagcatatg ccttggagga aatgtgctca 1380
20aattactaat gatttagtgt tgtccctact ttctctctct tttttctttc
ttttttttta 1440
35. The method of Claim 33, wherein the detergent comprises a

phosphocholine derivative.

36. The method of Claim 33, wherein the detergent comprises DDPC, DHPC,
25  DLPC, MPC, LOPC, or LLPG.

37. The method of Claim 33, wherein the detergent comprises zwittergent 3-
08, 3-10, 3-12, 3-16, ASB-14, ASB-16, or ASB-80.

30 38. The method of Claim 33, wherein the polypeptide comprises CD20, high
affinity IgE receptor 8 chain (FceRIB), HTm4, MS4A4A, MS4A6, MS4A7, GPR73, or

RAlc.
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ttatggttag ctgtcacata caactgcact ccagcctggg caacagagca
agaccctgtc 1500 tcaaagcata aaat ggaata acat at caaa

W0 ogRaacE gy aaaat gaagc tgacaattta 1560 t ggaagcPemUS2005/047653
ggcttgtcac agtctctact gttattatgc attacctggg aatttatata

cacaat gEbe ¢ QEAETAN o F650°a Bagh G PYBAL i Fied ve sucrose

atgtgtt @Eﬁmygtaaaﬁttdeﬁtﬁﬁtggtgﬂgt aggt accatttgtg 1740
tctctttatt ataagtgaga gaaatgaagt ttatattatc aaggggacta
aagt cacacg 1800 gcttgtgggc actgtgccaa gatttaaaat
taaatttgat Qo @astaRic qagidn@atbyaa nieBiGa olfgla'ﬁrcm @hbrein the

atat cttc. ct taaca tc ttt atttc ct gt acaaat
5 o POMERALE GOr TP L RYgITa TehBAcr Rtk EERR ot t
tgtacttgtg atgagagata 1980 accttgccct agttgtgggc
aacacat gca at cc ttttaca tgcctttcgt 2040
gat ct t atg‘ WCP?‘{C e?@&%?&%ﬁ?‘g %@dgaar arshie 11 gttgtct at
ttgtctctta 2100 catctccttg atcatgtctt cattttttaa
tgtgctct acct tcaaa aatttt 0
octat tdtc | GRTIRRG Pap iR SR SRR AP Ret o
102220 ﬂgﬁtﬂﬁﬁﬁﬂ&ﬁQ&Bmaa@Melﬁm@amm 1269s22Q 538 betR 23 substituted.
22 <211> 320 <212> PRT <213> Hono sapi ens <400> 22 Met
Ser Ser Cys Asn Phe Thr His Ala Thr Phe Val Leu lie
Gy lied4k 5 Ihe pAypupaddficlaire 42,GherdinyGysAl B Oy 220 Rhdofhrape
Val u%ét r}ed Prtﬁ) L%u Leu Ser 20 25 30 Met Tyr Val Val
Ala MBPSTPRE W'YV R8H cys lie Val Val Phe He Val 35 40
45 Arg Thr Glu Arg Ser Leu H's Ala Pro Met Tyr Leu Phe

Leu Cys t
1Sser Thr Rer e BRREPRRC I erautf A5 Guleity sfoPidvo: o
Leu Phe Trp Phe Asp Ser Arg Gulie Ser Phe Gu Ala
Cys 85 95 AR Ame Ry Phe .Ph S Le
Ser Al a%?i é%ol’f lre resi%% CfﬁgcofTé(?}r po?yp 1dﬁAlfél mJJJZ 43, or 44.
Met Ala Phe Asp Arg Tyr Val Ala lie Q/s HIS Pro 115

120 125 Val n N Val .

120 125 e 0l ARl G ARl v
20Ar g Gtcyxf(&aatld_neu Phe Phe Phe Pro Leu Pro Leu 145 150

155 160 Leu lie Lys Arg Leu Ala Phe Cys His Ser Asn

Val Leu Ser His Ser 165 170 175 Tyr Cys Val Hs Gn
Asp Val Wkt 4ymethedifoAbmdioyrg abaatitaglp thEhpindseumembrane-spanning

polypeptide, comprising:
a) inoculating a host animal with the polypeptide of Claim 40 or 41; and
25 b) harvesting antibody that binds the polypeptide of Claim 40 or 41 from the

host animal.

48. A method for producing an anti-CD20 antibody, comprising:
a)inoculating a host animal with the polypeptide of Claim 42,43,0r 44; and
30 b)harvesting from the host animal antibody that binds CD20 expressed on
B cells.

49, The method of claim 48, further comprising the step of:
¢) selecting the harvested antibodies for high affinity antibodies that bind
35 CD20.
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180 185 190 Pro Asn Val Val Tyr Gy Leu Thr Ala H e
Leu Leu Val Met Ay Val 195 200 205 Asp Val Met Phe H

we@2@encd4exs Ser Tyr Phe Leu He H e Arg Thr Val PRIOSDAH047653

220 Leu A n Leu Pro Ser Lys Ser Qu Arg Ala Lys Al a
Phe Ay Thr s 225 230 235 240 Val Ser Hs He G

val Vai Leu A RUBHP 4 Profofer TRPTiSEYg oBF &F 19Ty noephvouttrol
255 Lgum&ey. Val Val His Arg Phe Ay Asn Ser Leu His
Pro He Val Arg 260 265 270 Val VvVal Met Gy Asp He
Tyr Leu Leu Leu Pro Pro Val He Asn Pro 275 280 285 H
e H e Tyil. G yrhAnatdnysholiprorhgta oftiainblE wAeginThe nefdtiye \artrol
Leu Aha 2%0 295 300Met Qhe Lys lie Ser Cys Asp Lys Asp
Leu &FA"A§SONRPE ¥ &Y' ys 305 310 315 320 <210> 23
<211> 1182 <212> DNA <2 13> Honp sapi ens <4 00> 23

53t ggagagga Cg%%: gﬁg&g@{)&‘%g&a&1%%%0%%8%%&%%&%%? frsRC

10

15

20

25

30

cagcttcctt 6 ca accctcatgg agccc

act t cuansotionterumatotstpos aget scmgentli2gl-havtiafrgataa upstream promoter.
tgcctttgga tgaagat gag gatgtgacca attccaggac gttctttgct

180 gccaagattg tcattgggat ggccctggtg ggcatcatgc

t ggt ct gddg cat MY@Gied atoPAOMPEELAMPIISINg a SEyency @E%@Q ID NO: 15 (phac)
90t CCGCIRPIIROBAARGLHME). gcaacct cac caacctgetc 300

at cgccaacc tggccatctc tgacttcctg gtggccattg tctgctgccc
ctttgagatg 360 gactactatg tggtgcgcca gctctcctgg

gagcagggcc acHeGhétAéMotehahh 04 O KerdialhBALAGHRIE Comprises CD20,
gcactgtctc tctctatgtc tccaccaatg ccctgctggc catcgccatt

480 ghighgfirtydgEggeptirtithamd@ceRIGh I HTmdavlsbbéfyaMsdA6, Msd4A7,
t gaag a ccact 540 ggcctgattg ccttggtgtg
gacggbgf{gg’ (Hf}%ggcgatcg ccatcccttc cgcctacttc 600
accaccgaga cggtcctcgt cattgtcaag agccaggaaa agatcttctg

cggccaigatc 660 tggcctgtgg accagcagct ctactacaag = _
tcctaéltcc tcihetagtbed OE‘ggﬁa@ég%ermth plynudeptide is disposed in a

COYt IO FA% oA SAGIHL e HASL ALGR GAn ARt £ CEGRNISPRE SLEHal cell
R ity Sibegdh

780 ttcaagg cctgga ccagacagag cag
agaggct gcg ctgccgcagg 840 aagacggtcc tggtgctcat
gtgcatcctc accgcct ct g ggcgccecgttc 900

tacgge®tca c%\ea@?@&goftcfaét&a%%twf@ree%l&f@ ien £1 eigeelqgd the

gaag Cﬁ@%%eﬁ’e@%ﬂa‘f@@é&% onhgﬁs%ccﬂk%@tm&g QQ&W%T, and pro2.
gccat gagca acagcatgat caacactctg 1020 tgcttcgtga

ccgt caagaa cgacaccgtc aagtacttca aaaagatcat gttgctccac

1080 gaaggctt ctiaca t aagt agt gcagacc

{ggactioaa gadedneighoatin 2 bt bedie SyEERGERutruet further
ggact ganpiesed d dudecrgherR@ ehddfng an efficient translation initiation enhancer

sequence positioned upstream of the first amino acid of the membrane-spanning

polypeptide.

58. The method of Claim 57, wherein the leader sequence encodes amino

acid sequence MKHQHQQ (SEQ ID NO: 7).
59. The method of claim 58, wherein the polynucleotide encoding the

leader sequence comprises ATG AAA CAC CAA CAC CAA CAA (SEQID
NO: 25)
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<210> 24 <211> 393 <212> PRT <213> Honp sapi ens <400>
24 Met Gu Thr Thr Met Gy Phe Met Asp Asp Asn Ala Thr

wAsn6/MmoSer 1 5 10 15Thr Ser Phe Leu Ser Val BRELIUSRONS/047653

5

15

20

25

30

Pro Hs Gy Ala His Ala Thr Ser 20 25 30 Phe Pro Phe
Asn Phe Ser Tyr Ser fEI)(HTyr Asp Met Pro Leu Asp
40 4560sp G AIMAS f, veagrein the mivmmlf‘é)tlﬁﬁéwmea

Ala Lys | lie Gy Met Ala Leu Val Gy
Mo W 4 %%S%ént Blie Gy Asn 65 70 75 80 Phe

lie Phe lie Ala Ala Leu Val Arg Tyr Lys Lys Leu Arg

Asn u 85 9 95 Thr Leu lie

Te s§+ e st ol Clas 09 08erts T B eRrov e epastises

Cys P, &y'?ﬂ?ta o HedinAgp Tyr Tyr Val Val Arg Gn Leu
115 0" 125 Ser Trp Gu Hs Ay H's Val Leu Cys Thr

Ser VaI Asn Tyr Leu Arg 130 135 140 Thr Val Ser Leu

Tyr Val Ser r Leu,Leu Ala |lie Ala lie 5
120 185 To0 A eipdRfEEh 2 dheHE sudibroipdiepisg: kg promoter
Arg Peovatiafit tNeleok; iid Wherelibéxptdslioh 15irdubedThy explodurd s phosphate-
Gy Leu lie Al a Leu Val Trp Thr Val Ser lie Leu 180

185 1bwitlganedia 1ie Pro Ser Ala Tyr Phe Thr Thr Qu
Thr Val Leu Val H e 195 200 205 Val Lys Ser G n GQu
Lys He Phe Cys Ay Gn He Trp Pro Val Asp 210 215
220 6631 G n [Ohe methodlyt Clains 2&ewhelyin tRhpoliseuwciddtide kkn@des CD20

Phe Gy He Gu 225 230 235 240 P e Val Gy V
Val THviNgn RinoGe segreenpe At lapst BRY dﬁmcaé@r’s%ﬁg%% L.
255Arg G u Leu Trp Phe Lys Al a Val Pro Gy Phe @n Thr

Gu dn lie 260 265 270 Arg Lys Arg Leu Arg Cys Arg
Arg L% Thr Ve nighod/afl Clasw 68vhdyia tlzaﬁolmlemi@eleil@desa

Eﬁg $E{uta§|§g‘/D§ér§o¥%8s1%§ Yn ?nng substlﬁltlon ap remd ¢ Cys 1y1 1, Cys220,
or both, as compared with SEQ ID NO: 1.

65. The method of Claim 64, wherein the polynucleotide encodes a
mutant CD20 wherein the substitution comprises Cys111Ser, Cys220Ser, or
both, as compared with SEQ 1D NO: 1.

66. The method of claim 64, wherein the polynucleotide encodes the

amino acid sequence of SEQ ID NO: 6.

67. The method of claim 24, wherein the expression construct encodes a

fragment of CD20 comprising residues K116 through N214 of SEQ ID NO:1.

68. The method of claim 25, wherein the promoter comprises a phoA

promoter mutated to contain a heterologous negative control element.

69. The method of claim 68, wherein the mutant phoA promoter further
comprises one or more transcriptional terminators positioned to prevent read-

through from upstream promoters.
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lie Val Arg Asp Phe Phe Pro Thr Val Phe Val Lys GQu
Lys His Tyr 305 310 315 320 Leu Thr Ala Phe Tyr lie

WO2006/06940Lys |ie Ala Met Ser Asn Ser Met 325 3BO1/8SH05/047653

lie Asn Thr Leu Cys Phe Val Thr Val Lys Asn Asp Thr

R SR
Ser  Sesmpfises A?Bo 1B of\sRaki@ibrltisredNthat biRdSPBoBYRIMATDNA

Ala Thr 370 375 380 Qu Gu Val Asp Cys lie Arg Leu

Lys 3b®dagGitergn /’zsc@i/iﬂolrwbn&meb PRT <213> E . Col i

<400> 25 Met Lys Ala lie Phe Val Leu Lys Ay Ser Leu

Asp Arg Asp LeuAsg 510 15 Ser Arg lie Gu Leu Gu

Met A7G Thr Lhhs et ochtéCl@lrm 2&e\Mh@em tl® prop@teys gMtatpdsto contain
Ile: &?@e %%Ha@%%s%ﬁ)lllo@i teralg}at rpo&llanelxg?ol‘euYenNegd A@rﬁugh of
Leu Thpstleyid pyethowss® Arg Tyr 50 55 60Ser Tyr Val Met

H's Leu Val Ser Arg Val vVal Gy Gu Leu Arg 65 70 75

<2 10> 26 <211> 48 <2 12> PRT <213> E. col i <4 00> 26

Met Lys Ala |’Fh% iétBodVéft CllaBhl 24 ys$hértin t@@ﬁohﬁiﬂerl%‘émpﬁ%& the

Asp Leu Ala 1 1015Ar%pI|eHeVaI gSer Al a

Leu \eaquenqg oASEQAR NQ:d 5 Aplacipr SBQ IPENQ0 1&/4pha@)n Al a

Gy Ala Ay Val Val Leu Asp Ser Ay Ala Ala His Tyr 35

40 45 <210> 27 <211> 10 <212> PRT <213> Artifici al

Sequeite The method of Claim 24, wherein the polypeptide comprises a MSA4
10 family member.
74. The method of Claim 73, wherein the polypeptide comprises
MS4A4A, MS4A6A, MS4A7, CD20, or C28.
75. The method of Claim 24, wherein the polypeptide comprises GPR73.
76. The method of Claim 24, wherein the polypeptide comprises RA1c.
15 77. The method of Claim 34, wherein the polypeptide comprises CD20 having
an amino acid sequence at least 80% identical to the sequence of SEQ ID NO: 1.
78. The method of claim 34, wherein the polypeptide comprises a mutated
CD20 having a substitution at one or more of Cys111 and Cys220, as compared with
20 SEQ ID NO: 1.
79. The method of claim 34, wherein said substitution comprises Cys111Ser,
Cys2208Ser, or both.
25 80. The method of Claim 34, wherein the polypeptide comprises the sequence
of SEQ ID NO: 6.
81. The method of Claim 24 or Claim 34, wherein said bacterial cells comprise

gram negative bacteria.
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<220> <223> Synthetic <400> 27 Met Lys Ala H e Phe Val
Leu Lys Gy Ser 1 5 10 <210 28 <211> 21 <2 12> DNA <2

wd 3eemeo4edl i <4 0 0 2 8 at gaaacacc aacaccaaca BCRMLS2005/047653
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<210> 29 <211> 69 <212> PRT <213> E . coli <400> 29
Leu Asp Arg Asp Leu Asp Ser Arg He Gu Leu Gu Mt
Arg Thr Lys 1 5 10 15 His Lys Qu Leu Ser Qu H's Leu

Met - Leu Va' AR rhe@hbdA Blahh 94 HSMIaid03 4 YheRRSRid bedderdl aells comprise
Arg lie Cys Thr r. Arg T

Pro e a
40 45Effh<imﬁg¢s&vafne pfl%ega ﬁffra@eﬁ ei?yffi«/sw Ewﬁg%f% Ciéu
Val Ser Arg Val 50 55 60 vVal Gy Gu Leu Arg 65 <210>
30 <211> 38 <212> PRT <213> . coli <400> 30
Arg A Leu Ahgmathgd pf Glaim i, %hewoglpﬂﬁlag Ps&fwé @Agpzed
Val  Lpdypbfridk Dy GhidmA®Brafdlyy gdliffirabm of Bfeciyidtiod N Ala Gy
Ala Jy Val Val Leu Asp 20 25 30 Ser Ay Ala Ala His

Tyr 35 <210> 31 <211> 6 <212> PRT <213> Artificial
Sequegce <22Qhe method of Claim 83, wherein said chromatography comprises column

chromatography, affinity chromatography, metal chelating chromatography, HPLC,

cation exchange chromatography, or chromatofocusing.

85. The expression construct of claim 1, further comprising:

E. coli tRNA genes argU, glyT, and pro2.

86. The expression vector of Claim 3, wherein the expression tag comprises a

poly His tag or a HisGln tag.

87. The expression vector of Claim 4, wherein the phoA promoter is mutated to

comprise a negative regulatory element, a transcriptional terminator enhancer, or both.

88. The expression vector of Claim 4, wherein the phoA4 promoter comprises

the sequence of SEQ ID NO: 15 (phac) or SEQ ID NO: 16 (iphac).

89. The expression vector of Claim 1, wherein the polypeptide comprises
CD20, high affinity IgE receptor 3 chain (FceRIB), HTm4, MS4A4A, MS4A6, MS4A7,
GPR73, or RAlc.

90. The vector of Claim 1, wherein the polypeptide comprises an amino acid

sequence having at least 80% identity to the CD20 sequence of SEQ ID NO: 1.
91. The vector of Claim 1, wherein the polypeptide comprises mutated CD20
having a substitution at one or more of Cys111 and Cys220, as compared with the

amino acid sequence of SEQ ID NO: 1.

92. The vector of claim 1, wherein said substitution comprises Cys111Ser,

Cys2208Ser, or both.
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<223> Thronbin recognition site <400> 31 Leu Val Pro

Arg Ay Ser 1 5 <210> 32 <211> 8 <212> PRT <213>
wW@abN6@dBl Sequence <220> <223> Flag tag <400pCBRSW8H047653

Tyr Lys Asp Asp Asp Asp Lys 1 5<210> 33 <211> 10 <212>
PRT <213> Artificial Segquence <220> <223> Transl ation
initi%ion sddaarid ofalaimsl. svherghy thepgjynsatidesgmppges thejsequence of
H sed®tbseHs 1 5 10 <210> 34 <211> 30 <212> DNA

<213> Artificial Sequence <220> <223> Transl ati on
initiation sequence <400> 34 atgggcagca gccatcatca
tcatcog cat 3\ 5Bz BB compriking Ik exgrbesion ot Faim 1

Artificial Sequence <220> <223> Translation initiation

5sequence <400> 35 atgaaagcaa ttttcgtact gaaaggttca 30
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95. A method for detecting binding of antibodies to a transmembrane
polypeptide containing at least 4 membrane-spanning segments, comprising:

¢) analyzing antibody binding to a polypeptide of Claim 40 or 41; and

d) correlating binding to the polypeptide with detection of a transmembrane

polypeptide-binding antibody.

96. A method for detecting binding of a ligand to CD20, comprising:
e) analyzing ligand binding to a polypeptide of Claim 42,43,0r 44; and
f) correlating binding to the polypeptide with detection of a CD20 binding
ligand.

97. The method of Claim 96, wherein the ligand comprises an antibody or

antibody fragment.

98. The method of Claim 95 or 96, wherein said analyzing comprises ELISA
assay.
99. The method of claim 95 or 96, wherein said polypeptide is extracted from

cells in an ionic detergent, wherein the ionic detergent is exchanged for a non-ionic or

zwitterionic detergent prior to said analyzing.

100. The method of claim 99, wherein said non-ionic or zwitterionic detergent

comprises DDM, DM, LADO, or DDPC.

101. The method of Claim 95 or 96, wherein said ligand comprises an affinity

matured antibody.
102. An assay surface comprising immobilized polypeptide of Claim 40 or 41.

103. The assay surface of claim 102, comprising an immobilized polypeptide of

Claim 42, 43, or, 44.
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104. The assay surface of claim 102 or 103, wherein the surface comprises a

microtitre plate, chromatographic resin, biosensor chip, or fluidized assay card.

105. A method for expressing a membrane-spanning polypeptide in a bacterial
cell, the method comprising expressing a polynucleotide encoding the membrane-
5 spanning polypeptide in a bacterial cell, wherein said expression is under control of a

promoter according to claims 50, 51, 52, or 53.

106. The method of claim 105, wherein said promoter is activated to express the

polypeptide for a duration of less than 3 hours.

107. The method of claim 105, wherein said promoter is activated to express the
10 polypeptide for a duration of less than 2 hours.
108. The method of claim 105, wherein said promoter is activated to express the

polypeptide for a duration in the range of 1 to 2 hours.
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