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preventing the reduction of disulfide bonds during the
reconbi nant production of disulfide-containing

pol ypeptides. In particular, the invention concerns
the prevention of disulfide bond reduction during

el i ng BRI ON GFIRR B rBRD RGN pURING
cul tures. BAKGREINOAST FRODOVENDNGF PO L PPEPTIDES

biotechnology i ndustry, pharmaceutical applications
require a variety of proteins produced using

reconbi nant DNA techgﬁ@$%§gfﬁﬁgeﬁﬁ%ﬁgTuagconbinant

proteins are produce . ; i ng either

eukarpt inGerfiidh! ®ncFhtC heBdd MBRATRIchAN{oE Prdventif) the reduction of disulfide
prokaryotic cells, such as bacterial cells, engineered

fopdp deangc e trpeongriviné iprodyEtiomeledisdfidgrgonitgigaetiobpeptides.  In particular,

G l.nant smd L i - [ [ . . -
AT B T T RPhRT o R MLF SEARFLS g parvesing o
dvéuoli giomaliniyg pely papeided) enchaifeamnbibdies) friofm rel@ntgnal @4 cell cultures.

including its tertiary structure nust be maintai ned
during its purification and isolation, and the

protein's ”Ultip'?ﬂﬂﬂ@@ﬁkﬁﬁ@h(ﬁfﬁﬂﬁﬁNQW%@l@ﬁ prot ect ed

from degr adati on. mal i an cel 'S have becomre the

doni nanie bipgtiemldgrintingypplotdunetauocnl applimatvnel iequare a variety of proteins
roteins for clinical applications, primarily due.to

(ERBiert Hny REgmPpa 0 28 THHGRe o dis L SE G ggproduced by

RALERHAL ABRSIRECLRERSHc &MY, JubRhS maARAGAS YelfsO8r prokaryotic cells, such as
post-translational rfodifications. Chinese hanster

tovigrigl ¢adis) @einssiddsto preducsethk drptsolobtaisdy Mpatpn of a recombinant

BRSBTS USRS U IR i B R o e

lﬁ(ﬂfb%&&lm etk dmeYeoh FEfa @88 hf ardpbBiennndledihdak 1&@hlySstructure, must be

such as the PBR C6CC cell line isolated froma human

rEniapal deeng iwHvehcgoavindeisolaurranng |y peydias imptiple functional groups
¢ ri. i i s able to naturally produce

Ié%??%é%ﬁ%éﬁt(g§aﬁ%%%ﬁoﬁunan physi ol ogy, have been

appr aMadinalian egidllatvobycoagehe idesifaar syisteen foit dlstugbdanionfof mammalian

bi ophar maceuti cal products, Usually, to begin the
RSP S A2 DRI BPRACAPNS i pand gy Lo Finb e R Qpigkee properly folded and

a@m @1@{&01%% &%{elir%, ahg ﬁnlehogﬁsgmkp 8 %Wsti-tfhngllé{i(gﬂéf €modifications.
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Usually, to begin the production cycle, a small number of transformed recombinant host
cells are allowed to grow in culture for several days (see, e.g., Figure 23). Once the cells have
undergone several rounds of replication, they are transferred to a larger container where they are
prepared to undergo fermentation. The media in which the cells are grown and the levels of

oxygen, nitrogen and carbon dioxide that exist during the production cycle may have a
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of thioredoxin or a thioredoxin-like protein. In one
reapeli elagicaltaqévibhi or edoxin inhibitor is added to the
pre-harvest culture fluid. In another enbodi nent, the
thi oredoxin inhibitor is added to the harvested
culture fluid. I n aStMMABY @htidti MENTION
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In all embodiments, the thioredoxin inhibitor may, for example, be an alkyl-2-
imidazolyl disulfide or a naphthoquinone spiroketal derivative.
In a further embodiment, the thioredoxin inhibitor is a specific inhibitor of thioredoxin
reductase.
In a stll further embodiment. the thioredoxin inhibitor is a gold complex, where the

gold complex may, for example, be aurothioglucose (ATG) or aurothiomalate (ATM). While
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In a still further embodiment, the thioredoxin inhibitor is ansiRNA, an antisense
nucleotide, or an antibody specifically binding to a thioredoxin reductase.

In another embodiment, the thioredoxin inhibitor is a measure indirectly resulting in the

inhibition of thioredoxin activity. This embodiment includes, for example, air sparging the
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i nhibition of thioredoxin activity. This enbodi nent
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In another embodiment, the therapeutic antibody is an antibody that binds to CD20.
The anti-CD20 antibody may, for example, comprise a heavy and/or light chain variable

domain sequence selected from the group consisting of SEQ ID NOS: 1 through 15.
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domai n sequence selected fromthe group consisting of
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and TG--beta, including TG--bl , TG--b2, TG b3,
TGF-b4. or TG Db5; insulin-like growh factor-1 and
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insulin-like growth factor binding proteins;
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o nbo gfl en%laglp{]e?sf {glgo clnﬁglrr]l?ﬁﬁlggl c%h cﬁﬁ? B% gﬂ g@(élr}édglc%olst cell. such as a
rﬁummyanthoet d&ﬁsxhcluéllng fsualmnqﬂ;e &hm@mﬁhmaar basy ((CHDI) pc

i ncl udi pg, I exa ine r ary

cel | sh aﬁ “%908 Qﬁp mat“ﬁ 0?‘(—98 ﬁﬁﬁ ﬁlé‘??ée ﬁ(?é‘fka%ﬂ“f? host cell, such
SR aLS9 CQ? 11?0115%[119&5@\'5%9&‘(’ 19111'9&9%5 £&blicelch as a _

bacterial cell, including wthout Iimtation, E coli

cells. BRI EF DESCRI PTI ON OF THE DRAW NGS Fi gure 1.

Di al ysi s Experi %?{HJZID%S R?’hﬁgﬁ@f] ﬁ ﬂwlﬁgsobt ai ned

f rom Bi oanal yZer rarystSs—{(€eath re—teEptresentli Ng a

time geidet). PRARRRSEL Ryt Datitap Eelhliezi%@hl (SMNAD 1 dm Bioanalyzer
117 Va?llk ant A) ngnm t he dlbg% ys%s bag remaél ned i ntact g
aguy$inratihéng mwmvﬁlmd pmeumdﬂ) Ringpseatng Ditaicyedizgmab (thuMAb 2H7 —
\EX§ n fnrsm ethc I ts?s remal eqe mlldrTFgunnn% tgeb }nalbd?lonfp{r(i)(m

S (eac ane representi

poi ntF)lnglhOBMlﬁglyHQ&IxIﬂﬁlﬁrﬁJnlt Z Wigial Qudt- Ekcd&nztgh@g obtainy$ ifi®m Bioanalyzer
bag was reduced during the incubation perjod. This is
apyly de fraeit|apy repRseItEEst BRe poinh shovsig ity agrelizmed chkﬂz%?)the dialysis bag
[ [ d ~
%%cﬁ&g% ];dlgm{?{he %F%fgat (ﬁ’ﬂ%ﬁ!ﬁl}?g ?’Irlrlgesr 1@%?%1?&%83} p[hggd%gt Egltact antibody (
1159 @tmemcame iftvadyioappadaibedy fraglbents éepmeld metﬂ’ie F[guefs usvatbk y8-hour time

3%r eskﬂ tééqo;edégqocf %Oé?%gééah%:g L t fféln Hresumably as a result of

&QQ@Q‘E&IL@QOﬂl HalvigRoMe Hdhsd d&@@lﬂﬁ@‘ﬁﬁld&(mﬁ)f TREbARE ppearing just
1 ght chain of antibody. There was a significant

aborouthe 8F kipa e@arkcrrgenoseair@leatds] h;ghbslmm of ﬂnmbveiyl—bﬁlk%le was a significant

bef or t ion e esence of. e SS .. ¢
o8 e h ARG St RS 1 h e R SR FRER e presence of
ek&est )ﬁ&hqaéht fcRdintdhg @glets bf ngnpdmdym ¢ acCel iszypedl. for the cell line
F| ure 3. Free Thiol Levels fromDialysis Experiment:
cmgegrebewedt. zunab i n phosphate buffered saline
(PB 0 in
(PB4 SALCEL AL Yo 008 T £ L it i
phbgpkias butadd Quiirei (GBS d/h:ﬁﬁi@lﬂdﬂ)e difiesiclbal yli ISCOBGontaining ocrelizumab

reached
was outside the bag. Free thiols inside (boxes) and outside (diamonds) the dialysis bag reached

comparable levels within a few hours, indicating a good exchange of small molecule
components in the HCCF between inside and outside the dialysis bag.
Figure 4. Thioredoxin System and Other Reactions Involved in Antibody

Reduction: The thioredoxin system, comprising thioredoxin (Trx), thioredoxin reductase
6
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conparable levels within a few hours, indicating a
good exchange of small nol ecul e conponents in the HCCF
wheineess2i nsi de and outsi de the dialysis bag. FTUS®08I069395
Thi oredoxi n System and Qther Reactions Involved in
Cc ri -
(@ﬁlhg gg\%ﬁ%p%{ fdn?por%s-élggrhggfo%%rg ggﬁe(d %g%%@ﬁrﬁeggggnoé%sﬂ%de bonds in
MERIS{ Thuiset snetismasongerivystegentds AorX S yatve it atotif 1hat catalyzes many
duction of disulfide honds in proteins. Trx is r
FaGHGRDREIE: ypbtig! HQW AR AR A o TS FEDGEged by NADPH
\Ilah‘ﬂxl@atl b Y&iﬁectd”ﬁQYS hed e [oeca%“?:qﬁc Fda{lak'ﬁfb fdisu 1dcs in proteins. The
hi ol -di sul fi de exchange. The oxi di zed Trx can
Nzé@ifb{edsqbycd\VkDPHnwcéOﬂn xRstefhe pedideddvidrixadtions herpcmosc phosphate
qﬁf Pt\all yze the reduction of disulfides in
RSt aéldﬂggyfﬂé’ 'NADPH required for thioredoxin systemis
provifegreV5.ay & em‘rbl &&snfsynopqmmgoﬂﬂ%@w eDEgil{tah\g@Nhke image from
d l'ycol ysi s. ure 5. " Vitro Activity o
ﬂ@mmal\yssyéqa anpj rgprte%ﬂntlg@a-mmkeoom’faa@femrrstrmmg that incubation of
Y| ti
1@8&”{?@% bz[] mé1 Zw(ltﬁla(fplmrll\gu rx{{ie(gart] efo én trrg\(/:ltafrx (Hl?man), and 1 mM
MebeH zursl I(CSLillteEfgﬁmﬂh}e Anipet® rdd udybrl Tox R)C(dhatlmhlb V&E)acrdizumab was
nmM Trx (human), and 1 nM NADPH in PBS resulted in the
SWﬂﬂt@YéﬁdF‘%‘?ﬂu&tl‘?séH’anmé]@Wéi i zumab; the ocrelizumab was
conpl ye red Spr i SUr . .
ViR eV AR EE ThIBPRIR ) sPRUb L Rurothioglucose:
TAgradtlinbo g moogerglutos: @didi) tb oin: afmeatacnibh lrrngtlumsbsc(ri%m;)n the caption

h tion.m.xt d
LS A err B s hiBiabe B BERRDarSeHih Blbduseendy the digita
RENR BB BRUENTRP anaTﬁsss(em 1§r€eae,in*ayenhh a gh@ﬂoﬁ]t)

gel -1i ke image from Bi oanal yzer anal ysis {(each | ane
r epr dSgutei hglravitrondsctpoaiynef) ThioFedpxire Systellnnlnhllolteml by Aurothiomalate:

T A T T M P —————

BldearibeN iRt tatioanoofiglM bl cher@an@y igastddane ﬁdr&ﬁ}dﬁrﬁ‘tb reduction.
as described in the caption for Figure 5, above,
IR seeev BY Yhe diniaicekbke meage drost Brasralbzer ealysis derch Taiegrepresenting a

drSe I?O%%P- by the digital gel-like image from Bi oanal yzer
S (each | ane representing a tinme point) .
Fi gurigéee $.nInVivik® Adtivity i dfyTlibrebokior Sglaeann Bygitabel-like image from
ch
Blgﬁ@}ylglérp%g’i)@%’?lt qkegaql grilf: E?ég%gt}n% ;1) %g%g%ﬁgé gg{n)éstlhgt 1(ncubat10n of intact

dc%%?rﬁ% ? L)%ﬂ% 1 %%ei*rkl%ldﬁ@hv%% 1 mx)(hWnEIRBIAQndll mM NADPH

mv Tr xR [1T'ver)
in hO 1M &m!ltlthns tsultﬂat@bufﬁan [résatted lbulﬁef leriucn@s wif pedlizumabhe less than 1 hour.

O 61 7 A W Ry A ARG e
o@fu@@?t@: écon@@@trcﬁﬁgg'ott 5OMMXSUS QAL r@cENGBRLE AL 'd@é'&rlgéd in the caption

o the sane reactl on m xture as described In
foaptguens fefiectRiehumbitiee filice otreNainyabi hidtiot ed shben in the digital gel-like

SilchRyIRhaf SOty cn a5, shote Lo dalia) oel ke
r epr g§@irei 1090rdliziRaBRedudtion: Digital gel-like image from Bioanalyzer analysis
(each lane representing a time point) showing that ocrelizumab was reduced in an incubation
experiment using HCCI from a homogenized CCF generated from a 3-L fermentor.

Figure 11. Inhibition of Ocrelizumab Reduction In HCCF by Aurothioglucose:

Digital gel-like image from Bioanalyzer analysis (each lane representing a time point) showing
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Figure 10. Ccrelizumab Reduction: Digital gel-Ilike
i mge from Bi oanal yzer anal ysis (each | ane
WO 2Pe8%e3 i ng a tinme point) show ng that ocr el PQUES08/069395
was reduced in an incubation experinment using HCCF
n ted.f.r a e ntor. . :
T QRRORIET B0, ShOBERELE] GOk ML, SRhTE e ineubation
cperAnerotbhsloginiodsgire D) gihttated gelreducken bhageiztimat

Bi I I h | t ti
pg?ﬁ?ﬁ&}g%&gi\% ana”%/{?lin? 19 e@é’@ qqa})g:fep g}eep;}(eﬂii%}n Illl IgC%F ll))r,TE Aurothiomalate:

[RYfAt Qélqgileu&@asg% rOmt BRoRREer HebEh agel ]é'izgesEfPt'Ingt erme point) analysis

I ncubati on experinment as sShown in Fig 10 1I'nhi
indieatmgdthet tmnacbiﬁtumcofelll mﬂ.‘yhaibrotlﬁmgmka@ 2 thel semich iGN amfused for the

Ccrel.i zumab Reducti on r ot.hi omal.at e

R SRR R HS e %flﬁ%ﬁ%évupwé Religpnab.

repr agehe 1% I@sﬁx?ﬁ@uﬁﬁhﬂﬁ AN M$ IHCCRAI GRIOGF AR one of the large
the additi on of mM aur ot hi onal ate to the sane FICO 7

sgge u@ewﬁﬁc‘émrlrtghéumnétuba@riemrréﬂ@p@hﬁ: nmept” srhomhqtnwp:ﬁ qubject to several

h|b|t t.he r tion of ocrell u
fLeeze/{t]l u%t don 1%%? %8 ilO Qcr hﬁé&ﬁb E r cl)llsﬁdo r1]ne ‘an incubation

e@f)ertd‘i@lﬂ AhiYevas Ghdven HﬁBw‘aaﬁlS/wr lafgy mu(aﬁc}f Rhe Q@re@émmgrﬁabne point), and
(the '"beta' " run) that was subject to several .
Orm Se £antaied te Y BYbadhEsdYeoatssen psvieplslp Higniagshly thawed HCCF from

tﬁ@gMﬁhtHﬂxﬁgﬁgPHéﬁd in an incubation experinment. This

was shown oanal yzer anal ysis (each | ane
repr déguntei hg d'htei hEstpRLdl‘liL)wnaAdtlv:la)n ibeHCEIR ristordd tlyy Addition of

ti body, reduc see revi ous i.n.t res
ﬁfﬂﬁﬁg‘g ngﬁgdr%% D h e TP S e R ﬁg%latl%ﬂi *féaoaleahéfver assay (each
zliﬂé re @%nb(ﬁ& tlB%Dg%ﬁﬁj Alr Aetab¥iibY of RAPEFaReShA @i &Y of 5 mM into the

ion he reduction of ocrelizumab was
Iﬂb@b mhert thegednction actatyBias el simeinatad seder (fleaohditiamedescribed above in
{qpr?ienting atime point) after the addition of NADPH
§''8 'toncentration of 5 MMinto the HCCF where the

r edugtiz@re 1BCThY Lbit Rafuchee A calityinBUed RAYSedByeAddition of Glucose-
condi tions described above in Figure 13. Figure 15.

6TRizosphate: Rdgueduicopn woacraliztgpal waHoleerRa gear égthpygioanalyzer assay (each
c’{_}%dljc{)ljcgcnmg a(arﬁ'I %gg% aﬁc HQ %&ﬂ?&? Of i[ Eﬁ Eg gb’&cebt%ho?lfof 10 mM into the

ocre
rasShyheeabh rddaa&mrceﬁm@slmtbcage anithatkr& dpoionty 1rajtmem deb@ibed above in
addltlon of G6P at a concentration of 10 mMinto the
e Ivhere the reduction activity has been el i m nat ed

due tﬁgﬁﬂelg I it éﬁﬂha@eﬁ%ﬁbaﬁﬂ aROH@ é'_f afecl d%é rom Bioanalyzer
Aol

Fi gure”16. Ccrelizumab Reducti on:
anatgge shcmmg Bhgarallymenb aralrydicsd srhawmrglbtiﬂlrat expenment using a HCCF

ocre was .r educed ncubati on experi nent
6 R e PG B A"t actur 1 h run (¢ he
" al phﬁéul’feum EﬁT%Uﬁlﬂnﬂﬁs GPIRy iy Reliactfdi: @) oNMBA-like image from

Reduct i on: ital gel-like image from Bi oanal yzer
Ihmaxygﬁrsalqoém aahéarreempetgelﬂmgn@ tang ippwtpdionti)e shovihergeduction of

ocrc 1/umg1>ew55e 1d lﬂﬁ) tc&) n an incubation experiment using a HCCF from the alpha run with
EDTA added at a concentration of 20 mM to the HCCF whose reducing activity is
demonstrated in Figure 16.

Figure 18. The Lost Reduction Activity in “Beta Run” HCCF Restored by
Addition of Glucose-6-Phosphate but No Inhibition of Reduction by EDTA: The reduction
of ocrelizumab was observed in the Bioanalyzer assay (each lane representing a time point)

after the addition of G6P at a concentration of 5 mM and 20 mM EDTA into the HCCF whose
8
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ocrelizumab was inhibited in an incubation experinment
using a HCCF fromthe alpha run with |i DTA added at a
w@omeeonsent i on of 20 nmMto the HCCF whose reduRCTs2008/069395
activity is denonstrated in Figure 16. Figure 18. The
. [ ti Vi - " Beta p , r ot
T B H SN I R R SRy ¥ igure 17
tivestaehtost YT £ ot Bhek tiedudidtion obcrelomeldb. zumab was
observed in the Bioanal yzer assay (each | ane . . .
r epr dd@HeEi Hy Tahhitien 95 Qprylizgmaly Reductipni by ) additiggpol EDTA, (i)
AQHitRnCARGRBS 8 Qﬁﬁa(ﬁhst%em/bﬁ f 6@ I IERTA diftRnt REthods, (1) addition
I'l CCF whosereduction activity had been [ ost (see
oFirdgure (2B xddition cOOtS@stant @3 x dpustiesil af I oA, ised Fdppemdently, were
|7,.the presence of. EDTA did not ock the reductiqgn :
cBFbtr §) RGNS FIeGUFETES VORI ¢ AR OF° CAPRPEURbeY the depicted
qRedHE OB 0alMy ek )re@ldi thiOthoMed BRIANCA Iyl 10@dntabONI50 kDa) antibody
O CuSO, or (1ii) adjustnment of pHto 5.5. Al three ,
reihfihed enthe peattiods clutioh padldi th epntekt. BOTAZugh) wagdemplewly reduced in
f AN adj ust ; f.oHto 5.5, used
t?en%gé%%ﬁ? |a$t?r(%;’&/e}%°e‘“4e¢&?té§¢fl LA ng
ocr elFiguheedn. napibeddroof OtRIBuMAS Redmioh At a6 Byaitgids: Sparging the
depi cted quantitative Bioanalyzer results_ that showed .
HEfak widapir yvas oobstive lcinhibitng aaelizugab i dbadder kepd wdection.  This was
' : ] 1
G Rt ERARS o kAR A 1 BT RRact 150 kDo
ahobrds afnalde@GhR thel protdimme\ ckitigur @o20. hndvinbadti oorebfumab was almost

ocrel i b Reducti A i ng: Spargi.ng th
B e e TS T A T
di Sulyﬁ%ﬁ%_zhogﬂgwg aduet j9m ITNG Masmif RIS tdqated &)élntahﬁ.ucrz

quantitative Bi oanal yzer results showi ng that nearly
ah0B8dyi (Mrattzu(mdbd kDa) anti body remmined in the protein

compitat e Batadb Y R e TRt Pl Siicht B el ERERT b 1ers

aafib Tgdsf@uabh nitrogen. Figure 2 1 shows the V (SEQ

ID NO. 24) am no acid sequence of an anti-Her2 _
ant | Hdgyre(2Priassehanmnls)showingspeie 3ps ROMEY Pi¢ie lapeg-peaksamnulacturing
Ir(l)D,ebl,\IQ 25) amino acid sequence of an anti-Her2
PARTTD dy (Trastuzumab). Figure 23 is a schematic
ShowRiguie@¥es atdepsl fl-1eketiypp e abml Bivgealgeabealysis: 2H7 (Variant A) + 1
manuf act uri ng process. Figure 24 is a digital gel-like
mMeye DR B dnategoep tahhnys thieredexy rqdygiapgrecomybinant) in 10 mM
™ NADPH 5 nmM t hi oredoxin 0.1 nmM thiorcdoxin reductase
h?gﬁgéngr?blll}lﬁtght) in 10 MM histidinc sulfate. Figure 25 is

a di dligate 236k aldikal pedde ifnagafrBmoBioahalzer agagdiy DA (Variant A) + 1
2117 (Variant A) + 1 mMM NADPH + 5 nMthioredoxin + 0.1
i N APSHet o xiM thegdexiase) | ndt Brpredanp yedugtage grgombinant) in 1 mM

histidine sulfate + 1 mM ATG.

Figure 26 is a digital gel-like image from Bioanalyzer analysis: 2H7(Variant A) + |
mM NADPH + 5 uM thioredoxin + 0.1 uM thioredoxin reductase (recombinant) in 10 mM
histidine sulfate + 0.6 uM ATG (6:1 ATG:TrxR).

Figure 27 is a digital gel-like image from Bioanalyzer analysis: 2H7 (Variant A) + 1
mM NADPH + 5 uM thioredoxin + 0.1 uM thioredoxin reductase (recombinant) in 10 mM
histidine sulfate + 0.4 uM ATG (4:1 ATG:TrxR).
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hi stidine sulfate + 1nM ATG Figure 26 is a digital
gel -l1i ke image from Bi oanal yzer anal ysis: 2H7(Vari ant

WQA2009/00952M NADPI | + 5 mM t hi oredoxin + 0.1 nM PCT/US2008/069395

t hi oredoxi n reduct ase (reconbi nant) in 10 nmM histi dinc
sul f s O ; ]
di gi ?{l rée%%- 1??%@% r om@%‘%?”%‘grﬁg{]g‘ d3>7815 élgl—ganam Al

m{NMaxABM A)5 tMLthidYedADRPH 0t @MMlbrhd@l’lﬁdéﬁucﬁmeF(r@c&nmm) in 10 mM
thi oredoxin reductase Slr econbi nant) in 10 nmM histidine
heitimasel fate 0 04 wh TG (¢:4 AT KT RDr xR) Fi gure 28 |s a

di gi ik .f rom Bi.oa I
o2 P B A R BB P P L i P 1)
N1 QABPOXE 15 [ediedra&Ri aLp RA6kedodiR rddciidd gb@dlh@hé}@ in 10 mM

sulfate + 0.2 MM ATG (2:1 ATG TrxR). Figure 29 is a
htﬁrtlgmt:a‘lﬂfaj@frﬂlll i atﬁﬁgl@nfaiMFBTMénal yzer anal yS| S:

(Varl NAHP rp\/l dOXI n

Ui of sl dtib e lsle TRah IR 28 PRk f“".wvn%“dm Ayl
nwlmb@m G doMnast i or|l anve tidEMxin Fdiag 8cdnbiant) in 10 mM
digital gel-1ike image from Bi oanal yzer anal ysis: 2H7

h{stding awitateyy 00 1amMviunabPHalat g AL hi or edoxin + 0.1 nM

t hi oredoxiyy red r econbi.nan i 10 rrM hi st.i.dine. ;
o R S R SRR PR Blerepty AR b QLS Pbian ) 1
M GDPA +geliM ihk&eddxmoe .1 glm B;l&%a@!lm&ruc@ta@tly&n%ln%t) in 10 mM
117 (variant A) + 1 MM NADPH + 5 nM thi oredoxin + 0.1

hisvtlinhisalfed oD MM €d66t &5 COr'éberbi nant) in 10 nM
hi sti di ne ulfa e + 20

S 2" T [ .
30" 4G e gl £ P ot Birersanargoes: 1P (ian ) 4 1
n?ﬂ%)@'ﬁi + ?5'17 M( t\ﬂﬂfréﬂﬁﬁ ’Q‘)O I HM)I%@?P 1edbcéls%combmant) in 10 mM

i oredoxin + 0. |ore oxin ct ase
h{stie@e sllifnant! p ;uMlC]aS()m\Zl hicat'ttkpe sul fate 4 10 mM CuSO4
(21012+ Trx). Figure 33 is a digital gel-llkelrmgv,
f r omF B AR i§ 2eic @F&z&lfcslmazﬂfm@v iqagply Zayanalygisipfl7 (Variant A) + 1

DAL TLATHRESERS " Qo R RarReL i n 10 v
hmgémﬁatéua pm&w4(1Tr@az* Thgure 34 is a digital

gel -1i ke i mage from Bi oanal yzer anal ysis: 2H7 (Vari ant
A +F1gwM®|amg4tes gnMﬂtehmmged"mm Bioanglyzerrpplysis: 2H7 (Variant A) + 1

ng% ﬁéﬁg?f(nt ?%g qxg}n ﬁgpn%%orgégﬁlgﬁ? gpyﬁ_lgecombman% in 10 mM

h’?&hﬁhﬁkf ?l@lﬁé + SEQ QN/T @ysg’d%nhcis_g@ 1 yQiahfhe: BT d1|31'1 kge)l mage from
Bi oanal yzer anal ysis Variant A) + nv NADPH + 5

nM t Wigure B6xik @ Ogifal rev-1il 'mregddivqrm Buceidwlgt«asaealym 2H7 (Variant A) + 1

nbi t O mM hi stidi | fate, 266
Wsﬁg}ﬁi’hﬂg ?ﬁ%%thw%ci%m ﬁlé)sb'mﬁ drei ?’il’géﬁed“‘:?@?fg(f?‘”émﬁé“‘}l@ in 10 mM

h%g‘g ?\)g ?4t% %t%% Evﬁgyfla%%( foremBhaarahy geninanal ysis:

Figure 36 is a digital gel-like image from Bioanalyzer analysis: 2H7 (Variant A) + 1
mM NADPH + 5 uM thioredoxin + 0.1 pM thioredoxin reductase (recombinant) in 10 mM
histidine sulfate + 133 uM cystamine (5:1 cystamine:2H7 disulfide).

Figure 37 is a digital gel-like image from Bioanalyzer analysis: 2H7 (Variant A) + 1
mM NADPH + 5 pM thioredoxin + 0.1 uM thioredoxin reductase (recombinant) in 10 mM

histidine sulfate + 26.6 uM cystamine (1:1 cystamine:2H7 disulfide).
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nv NADPH + 5 nmM t hi oredoxin + 0.1 nmM t hi oredoxi n
reductase (reconbinant) in 10 mM histidine sulfate +

wad®omddsey st ami ne (5:1 cystam ne :2H7 di sul fi degT/US2008/069395

Figure 37 is a digital gel-like inmage from Bi oanal yzer
anal ¥8i.s.. (Makd 3L 18 int: 5 B . Variant A) -+
onal Yl L YR A gl M MG 8 But. 217 (Vs )1
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hiiding SHe o YREPSHHORSIZ6 ORRIRSDPI |+ 5
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(recondl nant e&r? 10 wMQk?Irsrfti dll)&ne s(,)ul ?at e +m2gtr-3anM ésélré‘an )

pigaxi. e z@dnagt, oai dimbng)cosEbglinghd@ deegdngdnasic tgdM thioredoxin, 0.1 uM

enzymati c reduction system 1 /M 2H7 (Mari ant A%\I-l- .

(g e et Y &g i) 1M g e SSEVBMB o8 aT NADP in 50 mM

hﬁjs% ¥Ar.Qeen Pl ggi oredoxin, 0.1 mMthioredoxin

regugtsase,ggﬁ%\a}l Bmose, 0.6 mM ATP, 2 nM My2+, and 2
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regand to anp.gpashdi c protein or antibody, the term
"reduction” iTs used to refer to the reduction of one

or non¢haprssdnf indentbondsthefconthe @riveteing, ioeluding japdlidics, in general, or
Thus, for exanple, the ter ' Locrel i zun .eduction’ o .
T Gt er Ohefeiry i Rorhe Dl SRRl FELRGhAT to refer o 1
rédigbif beendenhoredivgitiloBonds @MHe pheeih @F Amtitaialyi biadly, for example, the
(Ab) reduction” is used interchangeably with the term oo
terngnioctdaymebarduetion| if ugk! memehapagiehi wHh therkeemg @eppiizumab disulfide
n .. 8 n r_ " . u . I I, . " . . 1
SpRESAR s AL, PROAEBRS LKy ABRAL} o e e
“aethody i Qb) dndfidesindtrewnon? some or all of the

di sul fide bonds, .interchain or jntrachain, esent |
a proth&itemsy 6??”8%0“61r?l'aa’ts}?]ﬁ‘g%lgﬁ)r.’%?d“‘ﬁPB? éﬁe.ﬁmg‘{ g tﬁ%é’fﬂdg?ft sense, and
i@%@%&?&ﬁﬁpl% A p;{éggﬁ%cﬁéu&&)%n iGRidher 6hal Br hengtdk bSulfide bonds.

icient to uce the higher levels of tertiary
istaethain og i elranampyeseitinie prot@n sikhiss an gnitwdgi st i ngui sh

from'peptides" or other small .nolecul ar weight drugs, . ...
t hat lag (&}flnhé\/‘a%lbéﬁ“%*f?&&gﬁdplé{” ﬁc%,lulglé}wflv’ t}?\hcélam lcggfth]s sufficient

to produce the higher levels of tertiary and/or quaternary structure. This is to distinguish from

"peptides"” or other small molecular weight drugs that do not have such structure. Typically, the
protein herein will have a molecular weight of at least about 15-20 kD, preferably at least about
20 kD. Examples of proteins encompassed within the definition herein include all mammalian
proteins, in particular, therapeutic and diagnostic proteins, such as therapeutic and diagnostic
antibodies, and, in general proteins that contain one or more disulfide bonds, including multi-

chain polypeptides comprising one or more inter- and/or intrachain disulfide bonds.
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protein herein wll have a nol ecul ar wei ght of at
| east about 15-20 kD, preferably at |east about 20 kD

wEx@aP0%e3 of protei ns enconpassed within the de¢T/HB1008069395

herein include all manmalian proteins in particular,

t her b e, B ; K] fo in that i
t her ggggﬁng tg%g %hl@ n%?thl g)r aﬁ% odi eg yﬁé%uéé’l rr? Césehoe?g otein that is
upsrdonnehm Heetthnant qﬁohtdabm regasdlos ofros énciiéesioh bi d@cmm of action. In order

| udi n ain Iy ep i.des c risi .0 .

WO PE BT S P M FaEH RIGF SUTENGE BOHULCIPAG 1 i auantis
"Mahﬂ@ﬁ@ﬁﬁ@%dafe”ﬁﬁ&l&héh of th@rrapcdtllagfr&@lﬁytdr GtRe lpydﬂéﬁfi ulBze cell cultures
refers to a protein that is used in the treatnment of

refiggwalsen abegahOfl dg sbaft 801080 iLndersatingronghe nm!eu’@m@mpmduced and the

acti.en. i or.der [ thera eut r ot.ei ns e usef

nle%c}.t ﬁyéncca;l Y rﬂ.l(é} Iil’lt’:m\#% wng;escl@rg ﬁ)u?duc 1ur} ‘ét dh/cs c<f1 cu P ure S1z€$ from about 400
Lo aBbiittdse®o I I\lwntufxﬂﬁtsuamgegs@eﬁﬂc&c pumdbl@i;zwﬁclafas 4, ooo L about 6,000
t her apeuti c protelns or ot her rotelns utilize ¢

L B L B00 1hRGH 10T St B0 14GbEuS 0 08B due" BDUbHEU 1. are uilized.
depep[(ﬂ RGP "thﬁx‘aﬁa&'&%ﬁ%&h b%f@lgs 18%91%@1‘38‘ f&% ¥sht?Se{1]%?qie treatment of
Typi ca Iy suc nufact uri ng scal e production util

doehde. cAl tharapewiczagibbdpmabbaite 4@Duk mahalieus 0253,06&0 IA therapeutic

e L 2092, PRSI Pl Bl S1288, SUED 2R ay anigen

f%p%m}éllg apglgn(lyolor@alp‘a%bo@@ 1R %1doks e §L’QQ/H§/ oL B OOOp bt Beeded for the
utilize The term 't erapeutlc antib " refers to an

salwwaboﬂqcatrhat cellsause thei aell's ldeathr éalpﬁemhempelmcgemlow antibody may

R T A RN T T

nfdi8clond nBibddneh bR 19h pidirbe alecResPEioaten a\f%),ﬁlbmaghgna Yet another
antigen. For exanple, a nonoclonal antibody t

nisnogllesalt mrsibady i it ybiegt 1o he l@RClppBigNNCYBREWRH M ophdiscased tissue;
Ciﬁw}%‘\éﬁl ﬁe{e I‘go}&éﬁ? qggd ngc‘ri:’iloe% \%a%seggh%&@ gei lchén%ﬁ%g&élﬁa or radioactive

ap&it] paiembhelanr ﬂf&iboﬂjdﬁzﬁi ctréme aif agent &frg;ﬁémﬁtsaéiﬁ/ie@t @&dhe toxic payload
Wi th an antigen. For_ exam a . nonocl onal anti body .
1@ Bis dearditigsus. fﬁdé@lgg harghtoéleélélm tisspg A p@wcaélﬁ functional fragment” of
aatﬂagﬁé:ﬁ%llcsanﬁb&p ill g)&}lbl@gpklc{g% ngqu&l s%ﬂ%l oAt bPQ{éYbIH‘églca | functions
bind to a target antigen expresse on di seased
attiisgee1o 1o nmtucgainhbmﬁyofheaun@ma:opqyyﬂsmgdu (eaftf petifivéinding to the target

ent), such as a chenotherapeutic or radi oactive

mt, to the nonoclonal antibody can create an agent
for %@lefl’rll Cngﬁdsﬁg é}Y ot8h trhRrst @Xh Graé! adistiRed M the diagnosis of a
di seased tissue, ucing harmto healthy tissue. A
d‘fsmml ogi cal l'y functl onal fragrrent of a ther apeutl c

ast on sone

d
of tﬁg' ?"61 (Sléa[ggg%%lc anh%(% Y’ ﬁgfergtt(% Al u*bogy%ﬁt used ag‘l gnostlc reagent

f@nhidedy. tie diunekioanCpring} ndlo et &nﬁgdnf t}fat is specifically
binding to the target antigen. The term "di agnostic
agspeiatsdnvithy of grosvstieerepsest SPEispop pﬂata pagicykae élsi:a@et hhe diagnostic antibody

ngalgalgengsc'éds f(?xf e&nﬁﬂ %elgs&twﬁ gela}ﬂ%{ M dﬁ 8‘%0‘3%|t r{)qgtﬁopxp qypdtlcm or in

fers'to 'S used as a
dl‘@ﬁ@mmmfa@mgaﬂdilﬁeﬁsﬁtcs Tdueh db agnast inca @ﬁltdnbod\y ‘raleically functional

bind to a target antigen that is specifjically
fragweRt’ of adhiagnptic Bt gq%/ow o denst %]%plrf @Q%?%‘}f prpall gf the biological

FRRGLACHL A 18 8RS Butacl RRAIRUAIAOFicBoRREMPRDN: at least specific binding to
the target antigen.
“Purified” means that a molecule is present in a sample at a concentration of at least 80-

90% by weight of the sample in which it is contained.
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may be used, for exanple, to detect a target in a
bi ol ogi cal sanple froma patient, or in diagnostic

wo pgloosg2df di sease sites, such as tunors, in BCT/US2008/069395

patient. L biologically functional fragnent" of a
di ag t n S ' - ,
sorrenl%% ﬂri‘}tfﬁ ;ﬂcﬂﬁlﬂygog}qnllbodlggég%}g ljliJ }1 A ong gapfe?(lgglhl& eegéje 8ally pure and
dhhembnkaﬁmmamhthQMcmbmgeﬁmaﬁbhﬂnmemnnmhgqmgmatmbeast
specific binding to the target antig Purified"

nmeand\t Iféﬁcné}alrlﬁbPé‘@ulpéOtP@ rﬁ?aélg @nrerorew aorg%ﬁﬁiw@ Gampgising at least about
9BONGEANS A 1P hroftin.! €8S o otal 2RV o 1 L f
sanpf é? N GﬁEK)I%s cont ai ned. T%e %rofeln Q%H%Fﬁgfﬁgm)/m'kam
aamn@b%dme@wghmlch is purified is preferably
essentl,ll e and desjrably essentially honpgeneous .

Aq: ?ég\{‘flgﬁvn]?%%?ﬁea?ﬁuﬂlaf” OH:Q]X mﬁ?ﬁsee} Plrgteétf gon}pos n comprising at least

ab&ﬁ%@ﬂ@bﬁ%&%hﬂﬂ&ﬁnmﬂﬂﬁk&i&1@@@0&@%1&&9&@&8<ﬁ9ﬁﬁ05ltl0n
conprising at |east about 90% by wei ght of the

pr ot éismotdsiadbere, @rmcctrmrmmlv@mgmt% dife mrh@lrtlemp@emktqdzzsn “Antibodies™ (Abs)

232:5&%9@?1’““#}0'% t gr%(d u].tvcog 5r?)/ e nhar\ftle Sheasl‘drr)nreo tstrlilcrt]ural characteristics.

Ve asitotRy eabiAriisding s@éaﬂi@@sﬁa D bsddticOQNosbyy, Mh@higldbﬁhns include
protein, based on total weight of the conpositiaon.

bﬁ@t anibadisy @nd joshes ewiagdy- éﬁb@@leﬁ%‘ﬁ% éVhlqhhéﬁnﬁY?’H{VelPﬂ( P@lg&ﬁ specificity.
d
POPBRSIREY ot SRRl e, kA3 B prok TR LTS the mph system
aﬁ&&ﬂﬁ@&@kdkﬁbb&yn%khhﬁmantibodies exhi bi t b|nd|ng
specificity to a spec |nnun§ gl ob

ific
i ncl s 8t FRnERedhdeivess! ’érfg %{%@?St AF1SF B8 919%#?@@ covers monoclonal

aHPlgcﬁl%él Sclwihe Mg eﬁﬁ%tﬁl ]aﬁ{lbloa‘ék RRLH 98De Scf?leﬁhlfn'uﬁéé Ybulin Fc region),
Pol ypepti des of the Tatter kind are, for exanple,

aptilogly c eampatsitioow Widly glokyebyortih e,puyhcpty ygrair azmﬂlbadxes diabodies, and
'n ased e ter antib

BT PRl SHRD Sl R i p et el Py dpaghos (e Fab,
1@9@9@5@@@} ant i bodi es (|nclud|ng full length
ant1 bodi es whi ch have an i mmunogl obulin Fc region),
anti H@dyél‘@‘o @QC{QH_@h@t\bp@y] agd?lsyg bﬁrp@prcﬁer%m mt)&ppﬂy obtained from a
P n%‘lﬁecﬁl ];I; S%é)ggl{l{[%a%g%o S\g,er%loﬁg glg[}b%afes qr&d tﬁ% P%;@dlgazsh@aogles comprising

tlﬁd PEPIRMLS a(celdgnucal:@lmepﬂoakpoésﬂa e &nﬂhtﬁmé e.dl h@tﬂir@ﬂﬁbccumng mutations,
"nmonocl onal antibody" as used herein refers to_an
thghMmay daproprtan PP poputa e et naqngsioa#t ingdiqages the character

OIP 9{50%1%38 2 ﬁﬂtﬂep]gdd r%ﬁuh& -oF dlsc;etheadtl%galgé dHlaéertam errllbodlmems such a

ant | S conprising the pOpU ation are 1dentica
nepooelphalf auibpdys sipiaBy muithates (ansa,ntlbocg/ ¢omgatsimgad Ipylypeptide sequence that
curri ons, tha resent in

b s Oy R e g B SPice s bateddby a process that

n{clll?deg: hes agt&fonobs Ellﬁqg?é"tdrge@%mﬁﬁg netypBQi c@gse%}uéﬂcétﬂ%frﬁ a plurahty of
di screte antibodies. In certain enbodi nents, such

pntyn@reﬁdersaﬂueamﬂ boayexaypicc dd seldchion peiwsssaganaret ﬁhbcsdlyctlon of a unique

R L B PSR gL 1 AR LR cones. o
&b aad DB\ aoﬁdfsoq{-?&ﬁ)ut(ﬂﬁi understood that a selected target binding sequence can
be further altered, for example, to improve affinity for the target, to humanize the target binding
sequence, to improve its production in cell culture, to reduce its immunogenicity in vivo, to
create a multispecific antibody, etc., and that an antibody comprising the altered target binding
sequence 1s also a monoclonal antibody of this invention. In contrast to polyclonal antibody

preparations which typically include different antibodies directed against different determinants
13
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i ncludes the selection of a single target binding
pol ypepti de sequence froma plurality of polypeptide

waemoeises. For exanpl e, the sel ection processPCHOS1968/069395

the selection of a unique clone froma plurality of

(%1t8ﬁ(?5§ cago}?&?relczcg ] %g%t dmy%P%%cgé}@ ifi bgﬁf Bﬁegﬁ%ﬁl&?ls directed against a
stmgh‘i:edﬁtmdarﬁfmt an sebact dd ddiget tditndi npecsedye magmocianal antibody
be further altered, for exanple, to m}P Que affinity

PFBATEIARS 1347 gat ANtEcHindthi YL t1HEY t &F gtk Rgontaminated by - other

nﬁﬁﬂH@gﬂ&lﬁ;lm&o i mprove its production in cell culture,
to reduce Its immunogenicity in vivo, to create a

mul ti Tkpemcﬁﬁar amctnobloda}l” imtigitcs thagharheter elntharniibaljyas being obtained

S P AT PSS HT 52 B4 Bt
réirfy dﬁr@b&ﬂ@h ot BREYd\P d}eﬁl@' portions Mhheh Fypeealdly, the monoclonal

inclu different anti bodi es directed agai nst
admlfordmsémbedéc@rrmmafdtaeqeemth dFeBEseng Jeknitineey daanade by a variety of

1%ﬂn1gc<ts élc%dlna r%ggmqnqile ﬁlﬁ@t £81%ymaﬁeao% at}t&rper &7 al Nature, 256: 495

agaghs erm nan an anti

(19175§d@iatlbﬁ)'l’kettcﬂ Uftﬁibbdﬁpeﬁllfdbﬁtatqty Monak | (ol Sanmg bkad;or Laboratory
reparatijons are advantageous in that t hey a

Ptffgﬁbl 24 94y 1890 Hieawmicrlied By 15tM
5@?%‘8L (E'Isewgpnqu} or@%l)) : ﬁtg ?ﬁlgﬁ bRey %@ﬁ(ﬂﬁt (%Ee 0£ gt hes. Patent No.

ant| as ‘bei ng obt'di ne roma substanti al
4tﬁdﬁﬁgéh ebag& dxpiryl tathinologeh (&ntd podiaclssonand., |I‘@tm135tZo 6DE628 (1991);

e Sl B H s RSP UR RO Hhy L0 o Py 290310
(%645 hodies tovBe pisieshd H: aeBoI@BNSE4 ?V'Itelﬂo&sféel’&(:eﬁﬁm/\cad Sci. USA
invention may be made by a variety of techni ques

I0hGHud2AG7-1 Dt 726801 and lmleidm&ﬂﬂhﬂid@( %84@1 -2): 119-132(2004),

256:, 495 (19 Har | o
ﬁ%{ecﬁ%od?géga}otpr'ggﬁc&l%?%?v Wa’glfl h(k 5%0?&11 1r€ amma thcg have parts or all

ok AR A MRS EBbuldNbe sk cia@ﬁ&)codxhlgﬁmﬁ‘lﬁh Ilrﬁgluﬁéglalbuhnl $dquences (see,
Monocl onal Ant 1 bodi es andgT Cel | %grl domas 563-681

e(eEl WOMBEIZIN, WO06/548%9:) W Vecs Abi: IR el plgyity gled,. Proc. Natl.
Qcagl Scl. HJSQ’A 9Pa%§fﬂt( 15@3)&%1{%%@\? é Y)al' IQQ&Q:GBG@N%?% -3y (19%%)2 Bruggemann

eP24; 628r (rl 9idunolVar Ks (B934l 1. §J Patdidb INosBISOHS, 82225 545,806; 5,569.825;

%% 2255 %%%g?ii; S 6gég?étl\%éﬂkgleﬁal\] %Mo 03, ]g? %g) i992)' Lonberg ef

l Wl el d e
at 5%9396 4@%’%’?4 ;E@Z!X%%g I@%t%%)d‘éaklzegﬁeg@%) §£‘sh Id ef al, Nature

Hiomuimol. . 141\/6”}6615(12@4][ ﬁ@bcrgillwﬁﬁi@mng alrid 826 (1996) and Lonberg
noI es for orod or human-1i ke
aﬁﬁﬂ‘j‘ PRS- ﬁa@5 E%J{}gg%)art s or all of the

humanyi %Eiﬁ@lghﬂ BilibdtidsQetei @ EpdERESy BORAE N EgmBHEBtibodies in which a
I mrunogl obul i n sequences (see, e.g., W098/24893;

pwn@)@/ SAt06hcayyesd/ag Tiebt chabpiy idrrddal Witk obdwimodogetss 49 corresponding

s queg?e’s uNg]tqtlibroé %ﬁrw%féoréjgé)a?ticélbaﬁ? gségg)gl)ﬁ%%lﬁgg(? Qg»}ﬂ’mﬁlar antibody
cgalor isabdlaeundlle .the! réaddaifde? B3) the WUh&in(sPdt eddntiNdSwith or homologous to

5, 545, 807, 5 545, 806; 5, 569, 825; 5, 625,126; .5, 633, 425;
cIEHIGNS: 56%’&?%9 e anihodiqs; devisech oMot speere: grgllonging 1o another

k}% o?i )SLcl)dr?L_g ur e d%gjé“ ag?]r’ g@?m@?? 5%53)5&%11?:?@%3( 1-? 904%) as tkv exhibit the

dbﬁtddrlﬁologlcal activity (U.S. Patent No. 4,.816,567; and Morrison el al., Proc Natl. Acad.
Sci. USA 81:6851-6855 (1984)).

aRoGlopal, A {ybridomas
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Bi otechnol . 14: 845-851 (1996); Neuberger, Nature
Bi ot echnol . 14: 826 (1996) and Lonberg and Huszar,
WO pi0eoeps2Rev. | mmunol . 13: 65-93 (1995). The neCDUTEWNE069395
anti bodi es herein specifically include "chineric"
ant ' qu §1Llcp' imdsc(tf rﬁ)n%fﬁah?ﬁ gofnu'ilﬁg) Jﬁ%@gdﬁe%g/cﬁfneno antibodies that
i ght aln 1s identical wt honol ogous t
commmespmnail segusieq deneesfrom r@nthubmdnw@@ghobelm f opmeaembodiment, a

artlc | ar species or. belonging to.a particular .. .
rBieeoty e 08 R tultiorauSernls kOB tads vpich rducs from a
hGH@laHaBle reSioh Ge el e@bic 4B r@ladR@ R @gAkS flosh a hypervariable region of a
correspondlng sequences in antibodi es derived ¥rom
naprbiinen sgq@ee@u(é@ncm ranbbcbdyh guqliga% pousgotdherblihtor mealunednagrgnate having
tlée d?sslijr? sgesc%%chtgya tP/,br«iU{d/C{r %rrep t S’Inog rr‘?’eufnlgtélﬁgJasi E?gx%e\%grk region (FR)

r@&ﬁ‘dtje.\! lof Yhe( kliran Hﬂh@ﬁéglb&hn%@l@)l&@a byadhreypdrdirgofiorehuman residues.
Proc. Nat]. Acad. Sci. USA 8 1:6851-6855

P@mb@zraofe DR S BRITDORSE MY OTONHBHE Repes (he! gte, nqinfpyndeiy the recipient

amddg%? bifdhe AbFor% dlﬂl[ B&[}J Cél%?)t P& %Eﬁﬁ)ﬁlts lﬂﬁk bS AR 8 further refine antibody
sequence errve rom non

perfoiogd. Obuidnmal lanhuomeniethadbaintill @nipuisasitsedtially all of at least one,

anti body is a human i nmunogl.ob recipie
aa%fxp&aﬁww A AP E HOPER o] l?t}%l'r?ra“\&? a‘flé{@ﬂa%ﬂ‘ée hypervariable loops

c5§&4 BRd B & 5L hPh-RlhaREEmL AR ISR, de Resh QURBINGAIRMIAhe FRs are
grvarlab [ e region of a non-human speci es (donor

tlmtldﬁcadlyt)msucmnamgkm&e sequasnee.r dbbilumapizeh entiymrroptionally will also

5‘??871%%“‘ haVI n()?&}énhﬁ?fr?%g%@%g SBlé chcogstalf\trrs%gv\? CS t?/% 6allv that of a human

ﬁEBh@@@ﬂﬁhu g%r WirticiYeRUNBE: 10Xy pOg), obidlrt B2 8582-52P (1886 Riechmann
by correspondln non- hunan_resi dues. Furt her nor e

chuhmNitaesds BnYP KB (€885tagnccBinpei S @i Yitiss Hipke: $99e596 (1992). See
aﬁﬁtth% 30‘\%1' nretglpe%vgl ﬁ}e@ Ia%?frgt%%%h%ocq%dQBergﬂ R/'ES?/W {éﬁ& Hamilton, Ann.

/‘{l&fg\/n @ seiid &dd&mﬁ@l{ florosanice 1998); gensr Blochan h$uwaiianesttions 23:1035-
conprise substantjall aII of at

DR (19000 Hilsicod st o Vae Baies bttt el SPh e dmngnized anibody
iRy qutr ttl[@clIMyanﬁi)(g ﬁh&&ﬁ tllﬂtyzgl% 4Rb n@ %19199§the antlbOéiy is derived

correspo t hose a non-h n I mm [1n, an

filnt amamt&u&b)spmduceaIblyymaidm/m’rgernﬁﬁqu@menltdysmholﬁe antiigenmaininterest.

i mmunogl obul i n. sequence.. .The humani zed ant

opt | %%W’“\/@P 1pody) ébo‘)f]&d%‘fy} %Oésﬁfesl%ég’tmoaacb%?ﬁ‘fw%ﬁ Shighyporresponds

td) W&%‘ aggb@dyrbr&ﬁﬁ% Bh hiuSEh 9&1/&5%); bedMRddealsing ahPaf thefechniques
human i nmunogl obul in. For further details, see Jones

f@tlndilng Nam atiBodicslighBed hgep) ThiRilevhnemel adtunzin antibody

sgﬁce y C)g.‘[ %c? %%éx%é)%gl/gcg%lg%)&?gggc?mﬁrggqg aci’n kglun%aﬁl an%?'nl—bindin% residues.
revi ew arfidigl eauRdadidbey Brse svitidnedr des GlcRitioMaswaBior more

and Hamilton, Ann. Allergy, Asthma & Inmmunol. 1:105-1
CIRYHYB8 fheread i remilica e pigsement imhe a8y d thegntiegly. for antigen,

<B4 155 O RRATERS Ror e (bR B RER refmed iy
niRtired tuitbedick Milahzi\lebiadgmmlhemrfﬁvﬁn pihemam* affeniebfordhaugrget antigen.
region of the antibod .antib
?g@u@éwm&mﬂ%ﬁ?ﬁ: ¥ R ié(r oG w»?%g@@anwﬁﬂ% %%?\%ks et al,
AL aeRIRL 1bAver-st: 99@‘) ddaeAma a?fﬂﬁt'ybﬁé%(raﬂér?b)pf)ﬁ aﬁ\@ W Romain

possesses an am no acid sequence correspon
shuffling. Random mutagenesis of CDR/HVR and/or ﬁ amework residues is described by:

Barbas ef al., Proc Nat. Acad. Sci. USA 91:3809-3813 (1994); Schier er al., Gene 169:147-155

15



to that of an anti body produced by a human and/or has
been made using any of the techniques for nmaking hunman

wa@pdaopoeders as di scl osed herein. This definitiPCT/H82088/069395

human anti body specifically excludes a humani zed

(?Jgg ?E%Xngloﬂpﬁllﬂgﬁ. \tho ?%5-‘??%2%(?4@ G5y gk%ﬂ'ePQJ J. lmmunol

164(6):9F 1 0RD(1O95); bt Hawbms eiiat, meoloBldmze 8‘89)F896 lewm)

t hereof whjch result in. an inprovenent in the aff
of thge aYﬁridB&Sd%l%roraﬁ?-"l%éen@%%p%tra@&ntﬂapdd r;a&sfSéﬁth amifo-terminal

d8MLinb8e%e ‘ﬂ@d\/f;/l'br GORS hARLof B’%Sd?lﬁgéd)l hog Q/aﬁéﬁ @ 5@%&19 RN heavy chain

Preferred affini mat ured anti bodi es w
nmgbongbiaed oras éVeh ‘Phacompbladoskin aithd leght ﬁhﬂm tnlae bt: arfgetd to as “V,.

%?86 g{%}né?];(.{(&?gﬁ;% }/ﬂ’ﬂatl’ﬁ%s? ge}r?arl]) CII\}%%EI 5 ar %Og}E e?ndjcongam Xle antlgcn-
bﬁmg@}ggﬁnology 10: 779- 783 (1992) descrlbes affinity

mat urati on by VH and VL domai n shuffling. Random

mut adeakesing’ Vmabdﬁﬁwﬁ%m dwdﬁ@rthﬁ certrembpkionsedithiessiapls domains differ

edtelfl_s“ff%’él sg%licgc? elrg% an 1%0 1cse arnde C rbtéle’%m%mg an% specl'{s'l\y of'each

pdi6i8ul AdafrtibEG( b9 9§ﬁ>amb{ﬂhﬁzﬁmgﬁi I&Lwcv«lr thd \fmﬁﬁ’[y is not evenly distributed
155: 1994- 2004 (1995); Jackson et al, . I.rmunol .
tf;{gughp)n thgygiay! ﬁ(d_pg\%r)s of gpdpadiank ﬂtﬁgc%elaratcd\]m thr%ffCémCI’llS called
8 ( f
oy R B A0 T S S BB
light-ahemtaad nhentada vyl naiabfe doheitse Wy nore highlytcondeaiad poftions of

R R T R R (T
ahd Bh cEHR &CH@Mmﬁ%er@ﬂiﬁf R f%:%lotn@ 1&%elyMbop tmg-léh%%esh@&%hﬁélranon
are generally t nost variable pafts of an anti body

camdctedhy diree @E&samxplgﬁmbllmsr@gnmctl% and hresomgragses forming part of, the

' "variable" refers to th t th t ti.
o Bise icfrar ORI Bieb TS preafRLRER R B RbiyiER gy e P
reR @n@RLitHae CER saffn Ble®hds elhih, RohtiGuRitd theMGmaiidn of the antigen-

speC|f|C|ty of each particul ar antibody for its
bipdingistephgitibadicyere Kabahwea/e Sequchees\pi Proﬂmm @ﬁlmmmo}m&cal Interest

n r

I ﬁ%tel %t\{(aq 'N%M)H? lfﬁqgglégo E{: lg%x?tﬁo{?étgésﬂg I\%ﬁ ( )e ﬁn%@léﬁé%t%gmams are

nmahhﬂdxnﬁnrﬂﬁﬂﬁhéamumgfmememﬂbﬁyngnnﬁ@g@nsu(&mﬁmwvaNweﬂbaor

hy ervarj abl e regi ons both in the |jght-chain, .
O&Sh%mh eabylicRaian & s aavgﬁ%dwﬁavmdy-(g B lRlagiprigity.

C onsghye t@@lﬁatlﬁs@ 0 ar‘ﬁtbo\ﬂﬁ@ Eﬁ%ﬁo@% hif3S r8&n g"i‘/blltgﬁatg Qéemes can be

framewor kK regions (F e variabl e domai ns of nati

aﬂq&w&uﬂmﬁ(ﬁl@@tb@@ﬁ&ﬂﬁRGﬁ@hsCﬂhﬁ&hﬂﬁ”ﬁ@ﬂﬂiERbd@@Ddﬂﬁcdondm

| argel y adoptin bet a- sheet configuration, connected

a‘ﬁwot%’r“}ééq‘éﬂﬂ%g of gﬁ‘ﬁ”c‘l?”?‘é‘?t OP@BES connecting, and in

sonepg for t

The B T e R SRR gkl feavy chains

wpﬂmdwnﬁnymbygbhduﬁﬁbﬂé@ﬂﬁﬂgm@nddﬁﬁmﬂhCEHESCDRSemmdnwrnmordmﬁcs

ok R GuREPAEREL DG T I ol % OB s s

inRS SRR 8 nsGof 0l.@gi B,
OGS R IR P N80 1aC TR, R, 0 BRESEhe Kot hain

cc(n_.“e@lgmmrnalrmléamﬁgmn@ ttberdiffescna elassapel mwmog@@uhqs are called a, d, e,
g,galn{ri %sﬁég&t[l/e \)); efh% n%%trg{tu@es afdl! {hr o(ﬁ%e}ls(i)onaa?c&l@itglul%ﬁghs of different

ri OUS
classes of immunoglobulins are well known and described generally in, for example, Abbas et

al., Cellular and Mol. Immunology, 4th ed. (2000). An antibody may be part of a larger fusion
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functions, such as participation of the antibody in
anti body- dependent cellular toxicity. The "'light
W@ b@peds2df anti bodi es (i mmunogl obul i ns) fr om BEEUS2008/069395
vertebrate species can be assigned to one of two
nﬂl?&ﬂéb%rmgﬁ tbk '85{1 aldny Bﬁﬁon—&ﬁflaiéﬁgasw&n Q)Nheaaﬂgb(gc?mgrﬁone or more
. base e am no acid sequences of the
(ﬁﬂmstmmns@qnpmms Dependlng on the amno acid

sequen ces of .t nst t”donalns of their h

chat de TGReT BoFed e RO GTOB LTRSS I BT g are used
}kfélrgintefr&faﬁégab@ 1858880 af RBHIRNSitS i%@taﬂ@dl]ﬁ}ﬁn@&t%l@@ S10PAntibody

i mmunogl obul ins: I gA 1gDb IgE 119G and

fmgwmeniales défined dslewmahhe e pertivelarlgira/tdedn |am1b§)dy with heavy chains that
subcl as i sotypes), e.g., 1gG, 1g&x, 19gG3, 119G,

CPm:H”ﬁ6§ mﬁ&ﬂz The heavy chaln constant domai ns that

corr e&mmﬂﬁ&agﬁ{aﬁmd lcélﬁﬁxﬁ@rﬁnl}cal B&EE6S o0dn InABLMOGODD thefesn the

are called a d, e, and m respectively. The
PSUHSFIRINg A lgast B?fé§“%ﬁ°dn@fm9één%ﬁ %%%Js Phhg functions normally associated
i e
GG TERONR s e HRL 4 FUBSEC Rl BRHREL ARURR fragment
cemanplsen adldradietingdite oCelel mtlaara.nam:ﬁyMDH thusnamime lt}ﬁtgajmh,ty to bind

4t h eg (2000) . An antlboq%) t of a Iar%

aptigino W%%%egl of e 4N By b o RoRRID g8 ik comprises the Fe
8380 Ghaht dNe Rl oﬂahtﬁ 1&”151&%@@( Mh&l?m_@ H@rn%ﬁ y%oglaféﬁhﬁfh the Fe region
proteins or peptid Theé ternms "ful engt

Vdm?tllptnsdl}l il art Injtast aﬁtboéntsu@o@;l‘tRaMdmgmhmhk@darhah bédypbdulation, ADCC

e use here n r changeab to refer

BEobaaye PR e b ERaT AT RISt & S & Blment s« monovaten
aBIbd AR hbd AOMBMNShAS 8 efisnedalBediavar AR it BBtibody. For example,
partlcularl%arefer to an anti body with heavy chains

Haan avhedi hagnimat may ﬁ@@p@ﬁf an'anHgdrivEing pagleedgo an Fe sequence
g,ﬁ %Peréfsc%m%ﬂlry ﬁvP\%rs‘te{bﬁR of th?ﬂa%xﬂgrﬂa ant i body, wherein

e portion e Ve and as many as nost

or alPapaiotiideh®nfdinatibodits pratuoe thvy 1@&31510@3&1@11 Mmdlhg trhghents, called
Eortlon when present in an intact antibody. 1

AD OEREHSHS; Cash Vit d W@W%ﬁ@w’?ﬁﬁtng&&ﬁﬁnﬁsaégmw alfﬁ .fgaéﬁlem whose

t & n t

nQLn@ Q%TE:Q sﬁfts;aﬁlh%f %) cb)%ta{én}teﬁ*gﬁedﬁ@ ?)Eﬁgﬂ%%eﬁxg?m nb%sdelfner;ft'e(%l') %Sfrc}%gmem that
hamwdamﬂxgexf ragbeny, sltémndexampdaealﬁﬁef ¢1hﬁthni<mgmrmg@'s t he

retains at st one bi al qogi,cal
Functitsnab RoEHarnaLs OE Rrea i DR eaRanRe g HRb e lso
cBh@$E M c'oHstém dbﬂltaﬁllcdt tl"fbmghb Okhyn argiad ﬁ?s@ cénsﬁaﬁf‘dcﬂhaﬁﬁi (OM1) of the heavy
anti body half |ife nodulation, ADCC function and

cbanp Fénémgnﬁmﬁ difiry frorrnlﬂameag@mn@dqyrthmddlmn @raitﬂ?w@bydues at the

fra nt.is bod has
cRBPRY e piS o EE By a}‘?‘“tcéﬁn%ﬁ‘?‘%am Koy n“% B Je g %ysﬁb‘%ﬁs from the
afibodehaiR|réuiors Uedy’ 8] g e deoidiatfohagrmnior MRY i YHRVh tB€cy@kine
antigen binding armlinked to an Fc se%ugnce.ca abl e
r@ﬂidb@ghpbw Fwwnh deangigs bgaabilicp tf_x)oltgéoqphé Y BopsiRedy fragments

0 LY, : 1 the
oF A P IR O0 s e ST8 F 0P Al AR} Mhel ERENSFerucen them
(hhﬁhhmhkmc&uﬁhﬂ§k€amﬂmdgﬁﬁghmndmﬁghsmhewnand a

residual. ' fragnent, whose n reflects its
abi | i ?y *ééhcefly%m‘aurl|ap%odrYé5?@mew W@ngg?mwma@%lmc antigen-binding

s¥é Elndse aMbELIARND), a 2vd LRARBDpdc@  onsists of a dimer of one heavy- and one
light-chain variable domain in tight, non-covalent association. In a single-chain Fv (scFv)
species, one heavy- and one light-chain variable domain can be covalently linked by a flexible

peptide linker such that the light and heavy chains can associate in a “dimeric” structure
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has two antigen-conbining sites and is still capable
of cross-linking antigen. The Fab fragnment contains

w0 b@exsey/- and | i ght-chain variabl e domai ns aPCI/EE208/069395

contains the constant domain of the |light chain and

fi C
@@ou q&ﬁqﬁlelﬁ{lz&g%%?l QWP& éb(l::'_lbl P?tflans n@{éﬁ g\ﬁgﬁéﬁ tﬁgeﬂl@thrcc CDRs of
eﬁtﬂhdJahhkﬂB d@lfl’lala ifitenarcr e slhefinesm caillgtlhémdmlgbm(yn thersmlml ofe Vy-Vi
the h ﬂvy chain Cl 1| domain i.ncluding one o

dpyat SRR ol SR ARt FBbTy I HERGRNIBY FRA icp i tgangibgdy. However.
Jdg desi gﬁ%l%lﬁb% &JrRafrQF arFﬁ\bcodlﬁls\MQ &y & CyRE ?ﬂe@ﬁic for an
resi due(s) he constant domains bear a free th
agm@uphasﬁl(lfaddiﬂ)tz ttarﬁcogrouwarfdrka@mmrgsn etthgighal & Jowe aéﬁmty than the entire
b roduced as pairs of Fab' fragnments which have hinge
i'hes between them Qther chenical couplings of

ant i bogylcfdhamentss “aire” ahsRdk RaykentE¥ompriss thd@,, BV [TUBMains of an
ant i bodg/ fragment which contains a co ﬁ)ete
aamhnge\ﬁ %@ﬁéhqsgd@mlés aIe Hregev l@ﬁbl@éiemébmcptaiq%mc kegherally. the sckv
Fy ,SPegices f d
pP]in 1d8 ftl%l ] r?(f:g(gfiﬁ)r‘?’ e? %816@&)%(1%51«? beﬁ{%%n nlﬁgcﬁ\y anoa‘? d(?ﬂgns which
eﬁ@ﬂ@@h@ichomo fdri the &dsired anehaé for Emlgeﬂdﬁ\d)mg ﬂéﬁlaeSme\O esckv see

heavy- and one Ii glht chai n varl abl.e domai n

O

P&%ﬁ%ntufye Pharegolsyy & Veaogglae Apepdictey¢li H@eme@éwg and Moore
t n associate in a

ol agr%ﬁlgé %r rﬁ%ﬂ%ﬁﬁ?%ﬁ%gyﬁg%m in a two-chain
Fv sfécies. dlabodlss imfetsto smeb nhtitgudy dtipmants nath tvhentigeneending sites,
ngEQRS of each varlaFIe d mai n.interact tao define an

IS RAMAG 7 bV PG die SUBIB(Y ehiQoAgleghC 4 light chain
VA AR dorth (€ Otih MRl Mme %B@p@ﬁti’&c@%ﬁ (G, ?er using a linker that is too short
anti gen-bindi'ng specificity to the anti bot %W%—lowever ‘
teslbnwy mlsmm@mwcwhﬁ abd dordonndmth¢ samheliain, dfc Emas are forced to pair

ST R s R LR E AN ST

DAAHOARY Gy B bk al HVET bléﬁcﬁiﬂdl DjiaHolRS atehRs@ibed Er@ré?)fumlgi i gor example,
site. %ln | e-chain Fv" or 'scFv" anti bod aments

b Cﬂ%roi‘)gewme/ NALdheison elgdned0q3) Bat Medatilih Higper e al.,

ph}}.eﬁgt_l.d%%! 8§ Qﬁg B! 6201 éggo@yg;ﬂt@%g gurtﬁesgo%s are also

deqfipéd masudopel o/ pEPOB i€atl Mak M&Ke}*lmwaeen the Vn and V

domai ns ch enables the scFv to formthe desir
e r udPE gy TR BY RENAY. R NG PR Bighons & mymber of the

I ﬁff@reE’ %&]éfgllﬂﬂg rsubIp asT Itl?R Phes R efragy HEngl\é?ﬂQﬁb 1N&D proteins such as

Anti b Rosenburg and Moore eds.
Cpx. Qﬁljl,effmeﬁl)é@,, CID%@NCYQWKCD@Q and@9> B4 Bel{ adhogipn m‘BIhsgules such as

T B 0 T 0 WS TP oo

sTHATRE h%?eo?({}ﬁ Ay-cEah hnviadh ﬁpl)reanqm% 1 in\(&dl@@rﬁ}g%}?ﬁctors such as

toa ain variabl e domain (V
vmh@papiort@éa Icdranivih f(a«lpr (VBGE)) IgE: Bipodgiaug aaugannldﬁd/iﬁtﬁ atceptor;

[S.t hort to a bet we th d ' N
bty PRSP ek dn ol L bl RS R RS B R SR Agnone (G,

iK1 SO RREN A Yo 0RBIh3 ) @thd BRAROSILWENRb oA fbC R 3FRvth hormone
two antigen-binding sites. D abodies may be bival ent

rgdeastigdpaei pirethyidbodioss; thyreiddesuitating domarme: fipdprgieing o-1 -
alfqt?ur*ypgfr(la{]r;%hn A-chain; insulin B-chain; proinsulin; follicle stimulating hormone;
calcitonin; luteinizing hormone; glucagon; clotting factors such as factor VIIIC, factor , tissue

factor, and von Willebrands factor; anti-clotting factors such as Protein C; atrial natriuretic
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EP 404, 097; WX03/1 161; Hudson et al, (2003) Nat. Med.

9:129-134; and Hollinger et al , Proc. Natl. Acad.
W®2009/009828 90: 6444- 6448 (1993). Triabodi es andPCT/US2008/069395

tetrabodi es are al so descri bed in Hudson et al, (2003)

T Y ar ogen
fall\CQOI‘ ] Nggurfact asmmog{ag ?TWa gltl %@B&Q%é%%é@@%}/p@tH%aésmmogc

r ot &l inc

aHEBt(ﬁ eCERY; %mfbaﬂh&.y aroSbEN uﬁlﬁorHEBbsiQ EGR)o: arldERZenkbf#RB nasc:

and |1 ER4; CD proteins such as CD3, CD4, CD8. CD19,

RepyolS Gepdlatedpp activarien @wpawlly & edef] ca@m@@d élafi ypeTeEqsil heigran macrophage

50, 95, VLA-

R a vt R ubegarem it ol s ATt
1ﬁ1hf%ﬁ§r9fnhﬁﬁtugg antthn@Dreldxan AaRhin; CRxEBBRRhaiaNirbreldn; duse

ant | bodi es); growmh factors such as vascul ar

naji@trhpmraéqsocgaﬁ@,ncpmﬂ(a&l{ﬂse (IMEER) activgErecpptosdoghasggnes or growth

fa?crt%li gd%r}{slte%l nln @%t{‘f' Aol ]5 %Q&rﬁgwldqg&%]tstecy rﬁcgJ%F%] Pf%gg(g&osuc ) s bone-
dbmcmma:axo(uﬁﬁm ddtcrrc(BumH)gqelnwmph@raovw hs o khroviE 3(NG4I NT-5, or NT-6),
and bovi ne growth hornone GH) ; growt h horno

OF @ neras i2FyVth & %pucfp%ﬁrl\é(vwr aliaksf %@FWYOWM#@P@(PD@ ); fibroblast
g,rowtwcm?(t)r & afra'tfnaﬁd PJCHO %518{;' al growﬁt\h fa:!:tor %Ira%(siqg‘rjrrpng growth

uI|n - i NSsu ai n: r0|nsu

f@&émb@ bm aqun@and EGIPCB tiNidiag T@F@lnmmgz oM & GE-p4, or
gl ucagon; clotting factors such as factor VIIIC,

T P prinsulinglis geovith daaer-land -N OKITW iddbi it des 3h-opF-1 (brain IGF-I);

lotti fact h C L
TR TN —
(RPO): \BEOMduGHE Mac@s s UBKinBRSBis Of bdnk $Sd#EhdkRGic protcm (BMP); an

pl asm nogen activator (t-PL); bonbazine; thronbi
intergon nte:éxraasmtsrﬁfra@ﬂmﬁ anféfvdco by %mktéphmlfmﬁ@rg € SéBS\/I CSF, GM-

(reg}:@l@&eﬂ , 2f’168 o i n(f)llgr};éa%@):c{?\ﬁééi% S ?u(,jl | receptors;

s(vhR- n;l-ClﬁB] -ancS§i! ()iémsadi&%d&cl%th@xhg Bt MYDRAIF) S8V k] B BhdR as, for
(HSA); mullerian-inhibiting substance; relaxin

eAamplai mportien efhe ABE ﬁan}@pCpH@héWaRll‘Oﬁ?mSnb%élg receptors; addressins;
g& grlc})/h)rr(%r Iélg, iR Sucr)l gﬁ%ﬁ@ﬂ%&ﬁ%@? %M&S%cﬂwacgkgfrggmems or variants
df Bh e the abcﬁ/EQIs%d lp)ol%rpé)}ﬁld@s Mahe uihet ﬂltd)OﬁlaQ fral/@;otléer proteins may be
neur otrophi c factor such as bonederl ved _ neur ot rophi c
%%m@pcqrmylthﬁ%wg@mdﬁyﬁnﬁog and 316 abgwe lists arg n@tmeagﬁ to be limiting.
NT- 4, : & RohRALAN ASh of
L R
ifitadaraotibaist wheromtthe p@‘OOmretesmﬂceh least CwE@-ﬁd&m dldbf@most or all, of the
eplderrra rowth f transformn
PP PRy SSUCHCAS P RO WP@PEPSGI}‘H&T"E‘&%‘E@&“}%@W In one
embb@mdA2 a bIgiBAly tﬁ@%ro*ﬁﬂi fr%&neﬁ@‘aﬁ@ntlb&f?%bhﬁnkés@ antigen binding
grovvthfactor-l and - and | GF des(|
s*tspﬁ thektact aiirtaidp ancGtms )etamsntb@: alplhtw tp Lbeﬂdgan@mrh I amtb¢r embodiment, a
trn

bfﬂ?%ﬁagg'ﬁg?c kopﬁlq?a%%d%:(gp aieq%bo otr ¢ amrﬁ% 8rtleot§1Et c@ﬁpnses the Fc region,

rétEI BOEAX bitSof tRe PIORRicADLPORGS A6 L] ramt@teﬂ »QﬁNBec Pc a@]on when
interferon such as interferon-a, - %1
1 algﬁdiDCC

PsgsPRRID 88 gt padody s uglosAoRn tandyng, aw@gbz hdlf
f%c%h: dn(ﬁ g&&@kﬁ&h bﬂTcdlr(gl l:llﬁ QodlmUn ! bltoﬁ)éwzl} %f@ctlondl fragment of an

smut ase; rece tors;
an’emaiyame mohotadm smntd;dsz ayat hascaal iBK ablhlag lift@abewnfdDAB)mila to an intact

viral antigen such
antibody. For cxamplc such d%lolog,lcally functional fragment of an antibody may comprise

19



25

exanpl e, a portion of the AIDS envel ope; transport

proteins; hom ng receptors; addressins; regulatory
W@e@ve9se3 | rmunoadhesi ns; anti bodi es; and bi oPCHUS2N$/§69395

active fragnents or variants of any of the

ve-|,.is t e :

an?ﬁ eg,cn bmd% ns r%(@& eénﬂlice %%% g Cyﬂg% ac%g&ﬁfgg% 1? 1@8@(&18{11‘(}/ to the

flapst@nt i nvention, and the above |ists are not neant

to be Ilnltlng A "bi ol ogically functignal fraqnent"

of arl ha s YO reds T BREOB NG “ArpBPiOI i 4B usss 1T Bnecably, and
| n . TOre ;
c%ﬂ%mmgd;ﬁ%g{cg gfrlpcg VE Hrpﬂp{bﬂﬁr\g ‘?ﬁﬁ%&flgﬁgﬁﬁ}p nlg1u[s ythlorcdoxm
as<s Udmkatoex‘jinvm&d’]alt fhmhtspod mCOS’ul W‘lﬂmkp‘fg@membmpnmam of the dct, GOPD

ant i bod I n one enbodl a bl‘ caII nctio
o A RSAL T SRR B0ty T s b ST gl CoRRE ctimintion

@b&en@fana hentidaathisRibbe %@@daﬂ& bSns n@kaup Scofn@eete or partial
bind antigen. In another e di ment

ebnmiaéign oédhwﬁﬁ@bmdlr Lo meggpretein, ofichzas aaramﬂmidy, f or
|e)e(g s Hgorl]agec} éb%(gzngélg?s N CB ?%Snlg%ln Efﬁ%ﬂﬁ %)dr erlm s{egalirgt%d and/or recovered
fR®5 9 Corap@@Anid iRl nhieal Emﬁegmm vh@iarPin@aBinpbiien&biii B thaeital
ant i body, such as FcRn bi ndi ng, antlbogg half life
CRYsUIITEN} &" MaNmEE Whigle PoBld TRRHCTE oM TeTRar. Gipgngstigor therapeutic uses
G STRAGL fyaa"m y B! RAGEL hdinlchl %&’ﬁ% frbRAHIERs OF

Nonoval ent” anti b as an in
n%hpﬂ@tehﬁbéouls scﬁletes ubssbarteieot iymesitsoriuh ambbdy arpurifitdclt) to greater than

anti body. For exanple, such a biologjcally func nal
9 FelyimeriENtaH aBiPosh e BEBYMIREE D% éwﬁegfﬁ t%ﬁﬁfm@éﬁm@ﬁ ﬁo%nﬂgn some
cbMnidAked greatenh&m/@gy%&ﬁt @@)Ra*alde RE s HABERI b oBYin A least 15
vivo stability to the fragment. %erns

reslduei of Wdexiinalion fritdyhal @niincaamad Se‘qn«nce iiiubd ¢fofor gx@npls gdspinning cup

i nt erchan abI and .i nts and measu

SeRIBEPT JRCY P P y’@ W?é?\éafo i P&“O“f%{?gmé conditions
kb O e ple, CHoXhsddNubbL PR &r did1k! LORAlahtiBERNhGu@REhe antibody in
measur es bl ocki ng any component of the Trx, GSPD

Sa'm dﬁtbrn rheotoingna s&lseiey ﬁ’elﬁ@}' SnEernpPonANttchjty: a@@h@@@tmtura environment
er‘% é‘xOr g Igs[%gto n(l)ro fnaflﬁ/egcr)\ggvg L 1%01&12@(?%‘[@?@)@%19@6 }gl@fné}&k(f))p&)least one

pefnse@uerpl y, conplete or partial elimnation of
di sul fide bond reduction in a protein, such as an

ant i HagyermenProtgin 4y’ apedroAanis %@Jyﬁffre 9 aeADhnEHN AR encompasses
P@(?l@l% A LB %d f?gm%%qtl&eﬁﬁﬁ%ttﬁge(ﬁﬂﬂ/o%n AGROMEEE nﬁfcﬂ@ﬁl@ (e.g. by

conponent of 1ts natural environnent. nt.am
pepifecnethtss afbyi teomahan alch@nwdsy, @ndf&mtan&rtéemﬂﬁ\elnmlaf%am the ability to

mh ch woul d |nterfe mnth research,  diagnostic or
SRR BE  op o it UGy AR ey |G be purchased

c@ﬁ%@l QA WB@@CHaﬁﬁ %ah%ar@ﬁ&ﬁl%ﬂ@t@@? USoRn A is generally
nonpr ot e| naceous solutes. I n sone enbodi nent S, an

nantobbadcyom 8 s@idriibbieedippdr) mta@rlglr eléleefrmt H)aﬂAggks@ r;yexm ayratfinity
Risphter e T oSS LN T R e Ty B R Pl g P8 1o which s

chﬂM@h@hﬁde@%ﬁ&apa degree sufficient to obtain at
| east 15 residues of N-termnal or internal am no acid

sequdeéerpy chgaagferamyr 1 Hpihe progessdiyriisiya eqlye of interest in a
n’?’&@ﬁ‘lcelrs] @%p [atccplrror{q% 1CI~ Dl &8«% gﬂ?ﬂhé{ asbél re§B§O{P dAﬁ:‘grcH&g & rates at which

or nonr e ucli ng con
the individual solutes of the mixture migrate through a stationary medium under the influence

of a moving phase, or in bind and elute processes.

20



25

usi ng for exanple, Coonassie blue or silver stain.
| sol ated anti body includes the antibody in situ within

w0 e@omtiseant cells since at | east one conponeneCOUS100&069395

anti body's natural environment will not be present.
o di , ,
or elpg“ﬁejtgrré aﬁ‘%vye‘églrg ato %ﬂp?lg %&%&ét?@%&‘% 1 gléhr&?_ﬁato%r%ph% are used

intdPelgihgedablyYierdndnd RIQAS a progein Sqdrdtioh @erchlmqmgelab}hlyh h promum of interest
and_enconpasses Protein A r lggver ed froma natl

OBBIPES PIHBICESE IS IPEBtRY ﬁn%pﬁi; Ubehpuay it %@Wr@aﬁ%}lge@ g referably,
M

L R

acmeﬁ;ﬁtée tmsthwpromdnn howerest fﬁm@hﬁn@ as éxg|solmloxscmitacaghachrﬁmatographlc

snﬁgi%}hia@celﬂgrem qug@{q%cggp mgﬁ n@? 38 nTJI%:yC IeZ%)ﬁl,]ry %fptugrrgrolein) retains
i %@ﬁ@lﬂlﬁﬂnﬁ ARy [of ‘%Q: &&p&lﬁ@llgﬁldﬁgﬁﬁg@n SUBRRI cofactor, or hormone,
mat eri al e term "ProA" also refers to an aff finity
f(lrlewnplt:b@rrmghlye ¢hegnplogiaplio Isflqnfn wlawtichsaigies and/or proteins in the
mé%\}rg gnrio g ta{)%rgﬂo%ly IS e@ﬁ%alk/ tn%i] 1%(anho B\{\r@ ng of1 tRe protein of interest

to 16 lrﬂﬂ@blﬁ%cﬁlpﬁtﬁd aﬂ@‘ifﬁé(ﬁltdnﬂnéth@ Roteme SSproYeinipukitias to be passed
solute of interest in a mxture is separated from
thepuedrihadirpmaiogiaphis migdiny péila ieproteigof fntiest demdiat weigsally bound to
v I
tch ﬁ)?agﬁﬁ? 1%%{31 o%nhér %)Slg géesﬂtlga{%ﬁ?c{o ngf%yslﬂ%(g% u%b%ﬂ%ie?rotehn of interest is
thenﬁd:m@m:den erfuva fomvi rﬁlrg thiagsobilitedil rgaﬂnd wah awdpléj higle pH, high salt,

processes. The term "af fini ch raphy” .an .
L@%P%Wé?]ﬁa% fap(ilﬂhﬁ}l BHIE RRTSE %ﬁ‘ﬁm the c 15 1@dlagt)éahlc C(()jlumn with the
elullb £ heiang&aye &%a%ﬂatﬁl@%r&%ﬁq? br bBtedh BB hat were carlier allowed

separation technique in which a protein of interest or
teaptss hoahghalie Galwren.e’sty dosiposure cai bt ysedrasla §pandi i pual i pg its respective

a b ospec:lf | igand. Preferably, the
S%ngcg)é%&?%@o eﬂ‘béﬁda‘?@o%val ently attached to a
chr omaé @@naPhinCafifity hrPa®erapBy efidaho@Rinit$ pasL&sishDicter 10 a
to the protein of interest in solution as the solutjon

PeBidation QYOM?fe it hishat ogpaprinsatesinly iphaselingt S¥enaptiinthe
Lrlégntél et rpg mc td%r ?nr%m%l%mgdghm%&ththQyt mtqgl%)éqg\l’oﬂ—gfmu 1c interactions

bafwfwna il JLQK 011 hﬁerbtt@ﬁi@ﬁ @1; fi botdih, gan thn(ibamdtyi) gﬁhq\ solid phase matrix.
substrate, cofactor. hor none, for exanple

the éhicatelt oghass |f‘é“r$t1%%5§5 o gspHd Py which of %&éé‘éwihb‘?dé%“d and
W‘PIKC‘Btlﬁ#SrhSdS Fl{ée EEH&)HE‘L& te#&ﬁn dWHREat n@ﬂl 5@&15%9 LMOIQ asse%d over or

speci fica to t Bi ndi ng of pr ot ei
1hrm@rth$!;01ti(})hh@e/\l mfgmbdely cherpell ihgamthtlab}hedm the solid phase to form the
cont ami nat i n roteins or g@at ein | Url les to

Ci%%@é ARG B Phé&e e @,ﬁﬁrlb %{[ﬁ _F Eu atle Weicgllyﬁé(dﬂable cation

cRARK! 1@51%‘ mb 'ﬂﬁ@ Eeﬁ%xyﬁ%&ﬁyp&llﬁ}%@@ ishiipR&rbpy1 bmrlﬁiuﬁd%lﬂz@@ on agarose
i mobi lized ligand on the solid phase material.

(csg)éaé’rSIEIHéAR@Sﬁdu\rﬁiI PrOWel nr oP-Skrt igyRea$1: Hé(JHH’é}RItQmW\étCk ™ from
in active farmfromthe |rrrrob|I|zed i "
GhH e gﬁﬁc&ﬂnduwlpﬁ IR bR (4 G ﬁlgl HkBsehsT rLow
SN s d:

tr\lnl)mfnt‘(ﬁh t’ﬁe 8 nLQ%cleg& %H@x&ﬁﬁ&%glﬁgfe@&moca &%ﬁm ¢ which is

ion , free of the contam nati
c@ratndy nmdo?edmldt @itinnic rmiamid, ae@hydﬂamhoh@rremet&rsl |/3e¢ommercially

[l t th h th -
ol Ber B Ry amhargr po Eorg o R ERTy B Phinpsture

NJ) containing weak cation exchange groups, a low concentration of anion exchange groups,

and hydrophobic ligands attached to a silica gel solid phase support matrix.
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specific binding protein, e.g. antibody. The terns
"non-affinity chromatography” and "non-affinity

wEeooPisat i on' refer to a purification processPCHUSHINE 69395

affinity chromatography is not utilized. Non-affinity

chro TRL ?&rrna%%n 'eQ%ange%siﬁh [sQERE R9LA Q(me? &G Q&kcﬂ&h@é@ which is

that rel'y on non-specific I'nteractions between a
posiliedutier@d, & ptlerestont susbrassaivplyahaiced Bgands.anth dapydernary

and a solid Eh%%e matri x. L "catjqn exchange resin". -
AP URSoARCRY] NefelinGeBMAFAIAl §Vall4hlgat PR IR dFgednelude DEAE

i A f " . $ |

LT AN W St ol R A O el R R S

t he solhuttephas soludomagatdisethangdsdn geicbyl thgannat tiaediédase
c%&yéaqéc%ggdnggghgiewtﬁ gggt%)f{’ gnihté:lﬂcegﬁrcl: g% %r?qgwg%(cgcl?e%ggﬁné%grl ergcample, on the

L . . z j | j by l " S J ;l ce )

SRR YRSl AR AR PIEOANOD 63 ARG VAP
Buytersvi BioZexcad By saqpay; Oselliog, 1., c SR SHERHISRASKpHAST (1975). In one

FLOW t - SEPHA H GH. PERFCR f .
BN O ) b BHETS A BT PP RBBI TSt Brvagar LEEaey from abou
3% %ﬁ&ma;ﬁ%'ﬁo%éb@ﬂ Mof abp i Ftehl@aly Meal Sout No about 7. Non-

"m xed node ion exchanqe resin' refers to a solid
liphiasgeexamiptds of Sufday Blaewtll spnfreldhe pHdn Wit rngaicydg 81ES, MOPS,

LORI €. and. ydr ophobi ¢ ieties. A co ! p
Kb B PP RERY o LG st TE L Db as wettas
cORXInbIns(of these. Baker, Philli psburg, NJ) containi ng weak
cation gxchan e g[ougs, a | ow concentration of anion.
exchaﬁ@eb@@éggsﬁ@aﬁﬂ Hydrgphgpiddo l9agabrisomrasaicsampgsiag the
p%f){%i;}:ﬁ%e %Alec%ﬂ! c},iqmglt@tsa%g%ﬂp Brorﬁgreqﬁ‘ﬂ)[ﬂi es Ao $hE5dH éx_@ﬁ‘én%@ resin. The
e ange resin” Is use erein torefer to a solid
Ildageutier kds ai ®npasivity wel/yr pdharcheldt the. glypeptwdengolende of interest (and
nore positively charged |igands, such as quat.ernar :
ST GROE BT SRETROE R EPRRDO EEr QRaR iy R ar by the protein
R Ht QB BN GRARIEH (BS EASmh ML AR iRIEAE &8 ihdHoQREresiRAE
SEPHADEX(tm) and FAST Q SEPHAROSE(tm) (GE Heal t hcare).

A " blhe &mtermsdiatedoifariipnset! hatluteasi ot moshamyesey imorp thappn exchange
the action of its acid-base conjugat Qnponent s,
rS7aY PBUSOB P RN RERILEROB R TR REN By TR SETHEHYY qngfor pi of the
1R%AMRl £ bidfer iee GRBIthfEnPbr thorfe ilBerityud Eleted @t the ion exchange resin,
described in Buffers. A Guide for the Preparati on and
bukeot sienBightampuny oBihsinelipealidesy stiers, Gueffroy, D.,

ed. Calbioche -DOC At i (L905).¢. one-enbodi nBe _

the BUFFafAEEh GRACTA BRI DL b ARLEIREH K8 or e
cghitibtatehe Rintegtivabt weiny piidrasrciabingithe potypeghipuhol8sule of interest.
alternatively fromabout 4 to_about 7 alternatijvel _
GpusiaReuihe 5 ballsand oadingSRfFngy Prgthe s IPEsths ot required.

buf f s »£0Rk, Wdd SRR Blekdie Bolyb&hiiaB 0B ik @BY Froh ¥Rt Y8R phase. Th

MES, I\/%DES f’i“kr/bps‘o, Ea O PSS Bpﬁgébﬁhatoel, acet at e, phase. The
conducatiey, arsltre piHnattis clameh @rfvo i anesust fitiae the, polypepiadd ofaigerest is eluted
fcong%natiqgs of these. The "loading buffer” is that

Wkt €6 1908880 oad the conposition conprising the

pol ypentideraiiBh 861 € nfly bk REQI 8 $égcAlticAREi oAk xEMNEe resin such that it

inmpurities onto the ion exchange resin. The
can be re-used. The regencration buffer has a conductivity and/or pH as required to remove

substantially all impurities and the polypeptide of interest from the ion exchange resin.
The term “substantially similar” or “substantially the same,” as used herein, denotes a

sufficiently high degree of similarity between two numeric values (for example, one associated
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| oadi ng buffer has a conductivity and/or pH such that

t he pol ypeptide nol ecul e of interest (and generally
W@a@/0095edre i npurities) is/are bound to the iPEI/US2008/069395

exchange resin or such that the protein of interest

oL 0 050 MBS0 RS AR B

afiied oy, swlrtﬁatld'ﬂiﬁ@f 1l @stht aeMduhieconefeake biddgace BSivBen the two values
prior to eluting the olyﬁwptlde nol ecul e of interes

torb@ofdﬁtt@@rcltq b}Ptogzlcalerﬂ 67! sigrafiGaneeyivhia it onisyt ?féhc biological
e t Vi

cpRaf R M RELy OREyBlosTPLS KRR Yo StFortE e e Bifbaid 1o

vhlnes poby peptplddesothannb@n €6to., le'fhétalh esant 40¥sksdabfirf gt 30%, less than
when used. herein refers to a.buffer. used to sh or

apf gliye Yt B 4081 (e At e tisqtihe rﬁ?qrwe)”a BMBFTALr Myue-

the pgk %Qﬁ@é + LBt aﬁ? wWagcQf (')rms@tgs%hal }C&lm{ﬁ:ﬂt e ds¥d herein with
the wash buffer and 1oadi ng fer may be the sane,

1bynimhmsmnscmonnm@qmwte@(mih@ﬁaehﬁ@rmwt@ﬂﬁﬂémhunhmugeaof

R S BOERRR, bR AL FERheRRTUb I Bt e

(REf80 ohSARb @Y Glthtahadleduneariahy papt dsﬁtﬁéleﬁkfd Wil @ Fe@Srtndefcomparator
eluted fromthe ion exchange resin. ener ati on

nisgcfutey @uqtmtxat@@e aEgdll inghe @@e\f@éldmoemdﬁéhqr @ﬁfq cerehbatyeen the two values
t%g? ?t steﬁ P cal glggtoﬁﬁ Ecg%&uf §IC gﬁrg?ﬁ%q‘t E@oé@%%ﬁ%@%&{l%@ measured by
sﬁld W@Mes @LngKcanlu@bJ Yhe&llffeﬂeﬁwﬂdt\t/d:ee&aﬁlﬁdfotvbbles is, for example, greater

peptide of interest fromthe io hange r .
%@@rwv o ST A0icBPYA08H. giopisF thagp od 4y at?ﬁtca%m b 40%.
ag eat@t?thhlr? uf ?(5‘%'(15] IRNGE 66ha valu fdr@ﬁ@r@t&éﬁc@/’c&ﬁparator molecule.

eg simlarity bet ween two nuneric val ues (for

exanﬁﬂmtmnﬂeeassoaamm@dmmmhwammahﬁn®oﬂg%@ﬁnuﬁ@camdrndemﬂeuxmm
i.nvention and the oth

of B EPaHeR RO Cl T o IRy P ehlibiat cusarmsroragsipyis @

”Pl@sﬁlﬁe‘ VAkiEh oLt &) LORSIAabubl aragtutct PRENGR WELMERHiSREDNA
wo values to be of little or no biological and/or

ssgrmmsmay:bet ligritgghi ffxm(ﬁ}m ct)eoewf whgter is A@hegsriteeivt. dRoth¢rdype of vector is a

P NSERF P PR BB Sal o, coran

v%é’tb%é%& ¢a?ablf: or: alﬁéﬁﬁiﬂiﬂt@ reﬂh@@tﬁontlh amoakel int® O¥ichliessaré madduced (e.g.,
about 40 | ess than about 30% | ess than about 20%

baeienad W0¢t@1§§13t/1ﬁaﬁ baﬁ@tﬁ O1igTh A S RE RN GRS akRammalian Veﬂors)
onpar.

SRSt SRR AL Ryl SR 0 SR pomecr

hekttchll mg@afndoﬂmuaﬁmumts: host cnumrmkm&bwaat umiacd(t@cha:lomgp\tvnlaém host

reference to the, chem cal ess, of . reducti on),
egeiBE SKIOBOX e P BYRCIYS HE gfwagégtf ducginedhs peFeHRR o genes to which
| GutBJcHSss AGRMGAIth % @ﬁea a %bﬁtﬁ@
ﬂ%%ﬁ\ﬁ@gﬁrrr%}&@e?{g%gnguct hethot he{ég assegcl [ a% ed i % xpression
veeber'encseimpipspratson wobedulnedensab I@Xprhmonometoosf Ofsukliltyl in
in the a woul d consi der .t di fferenc
risgr0Rr T G 67 AR ot 18 4o GRS AR Seciication.
"HRENKORAE et hBEbDIRH dgbeRdngedtaY AChE piaSthidGs (RS E6hmonly used
y said values (e.g., Kd values). The difference
foyen deedtosai d two values is, for exanple, greater than
bout. OW %
ao(?/qu Sr 4 t é%} f%%ttgto ac, Lc{]o%guciﬁgé}%en&g Q)vxtgrrgs%&grto 5 t@&eﬁc@%ﬁvpcpﬂdc
sequence is defined as the percentage of amino acid residues in a candidate sequence that are

identical with the amino acid residues in the reference polypeptide sequence, after aligning the

sequences and introducing gaps, if necessary, to achieve the maximum percent sequence
23



and/ or greater than about 50% as a function of the
value for the reference/ conparator nolecule. The term

WO r@enens23d as used herein, is intended to refePCT/OSH08/069395

nucleic acid nol ecul e capable of transporting another

- eji ¢ aci.d to which it

GBS AT RrELG o BR AERRMRE Aot T KRerR ideniy

Adgubilest 5t papekes o DiNAeriniiting pértah amdldi deidoeghenDNAlesggrrembs achieved in

may be |igated. Another .type of vector is a phage .

Sty HRGER &y 96 Sbi! % By tor Sistengr.usipe publidy available computer

RSLe el A PR & VA SeORRLSMIBM; A& DN A A1) dola@re. Those

the viral genone. Certain vectors are capable of '

skilitdmahoas caregitéroatd apprapriata paestetaefor aligitiog waiotees, heyuding any
re.introduced (e.qg., .bacterial vector. aving.a :

Bt sapos s gr fSispusRAGoPE REE BRLBR VAU seeases beine

YRBLRH SYor fRREs M8&GH HoSvel &, U amiROBcil REROAR idEritTedli@mire generated

vectors) can be integrated into the genone of a host

ugiel theug@uenEneqropiuisen empureregignddoncel e AR Hetcgpgnee

BPriTR bR S uP Rl Aok G en R TER r B DR code s been

fRXPW @S 8dc@ Boincgamos irt e WS clopt Hght (Hifiee, OpashaleiondDd ¥ ., 20559, where it

linked. Such vectors are referred to herein as .

i3 jegissrasi weag U éxﬁ?@érg%ihbﬁeg}@&tl@‘ﬁ Hor TEUSd 5@18& yl’he ALIGN-2 program is

L | Syech 1R 9 ASHRERSBLPBYL G B b iled

P e R e e OB T LS A PLRRS be compile

ftonetht eourcotodel dvairAdSGNEhpopenpsheskelrite coppded foc asd @ng UNIX operating

“plasm d" and " ’ y be used interchangeably as_

sefengragibD §iyal R0t TS Gl s PR BREDREL GRS et by the

/{IHWQ?FOQS% aR’ghd sequence identity” with

respect to a referencé pol ypepti de sequence is defined

as t Hesipetioenvhge Adf G emeidydd feginduescid srqgence comparisons, the %

candi dat e sequence that are.identical wth t LR

oG bautes pi ey B S Rt AD. bR ATk e ven

i &Eci@bd @B NEcSRHWBAGES cANEL pHIiEAdLE bivgn @AP®,acidfsequence A

necessary, to achieve the maxi num percent sequence Z

thadt deneri qoppriagsd: eeHRINCE ABINPEIC g aege KSAYEQat iy ar against a given

ap l’llgdcﬁticllé ytqiuf» N2 35 ga%utldtgg Stfgﬁ'ov%equence i dentity.

A gnrrenet Or pur poses o eterm ni ng percent am no

aci d sequencen( daed tht yragan & achi eved in vari ous ways

that are within the skill in.the art, for instance, .

usi ng publ i CWPQYS\?%iSIﬂéﬂo‘PLEnt@B%W@P agléfr?%ﬁl‘}és% 'Sdgenncal matches by

BLAST. BLAST32 .« Alch@MIRhmMRgRbAGA AIRASTARN:BRHEMRF Ealignment of A

Those skille isﬁqﬂtehe art can dgerterm' ne apprgilgi %te auenmento

par anet ers fard Bldandni ng sequences, including any

al gorithnms needed, to achieve maxinmal aljgnpent gver

the full | enlj’gﬁfc lstﬂﬁetokala‘ﬂfa‘ﬁ%é)za’ﬁgor?éldc%ﬂ’gicrgéﬁg' For

PRI PSSP RREEI (Rat HRWEUE [eng AN RE $q8EREEANE Got cqual to the length
identity val ues are generated using the sequence

of empar dcgbivqoaep Bt te %p poioasidacn @i ideriis oA i will not equal the %

seguence conparison . Ut er, proar. ; 1 BYo, ami :
SRR ST P, S8 QIO i
st cdigientitd oglubRBtahédin ardoitiiged hsSlesdpy i b imkdiaes), preceding

Washi ngton D.C , 20559, where it is registered under
Paragraplapie s L R SORRHIEHAFOREIM TXU510087. The ALI G- 2

Program LS (%) nucleic acid sequence identity” is defined as the percentage of nucleotides
in a candidate sequence that are identical with the nucleotides in a reference Factor D-encoding
sequence, after aligning the sequences and introducing gaps, if' necessary, to achieve the

maximum percent sequence identity. Alignment for purposes of determining percent nucleic
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publicly available from Genentech. Inc., South San
Franci sco, California, or nmay be conpiled fromthe

waomwpesebde. The ALI GN-2 program shoul d be copgii/Us08/069395

for use on a UNI X operating system preferably digital
4. 0 I I«
oA P g BSUSSP SHRL S0P ELEND B 058 e ar,
1riAiaﬁ<f€e u@;lng@tibﬁcly &Vﬁﬂﬁbﬂ@&c&ﬂp&ﬁrsoﬁWat‘EOsmhlaé BlegsBEnBEAST-2, ALIGN or
nparl sons % am no acnii uence i entlt of a
Mo G ho! 4t ﬂ”@é’ﬁ‘ier?f’écﬂ( e PIRE R Cord g ipPign e parameters
t(g'n\{c @ul J]l%nﬁl%fn iR Yns a&b({rmjr& Be o ( RAGENR ‘?ﬁdx\’rﬁii ya lignment over
as a glven amno acid sequence A that
tlmriuchmrrgnhlcﬁels: saqemctsaiom@éoarard. aeijensegaany as tlhdlemluﬂgkcd relative to

t with, or agai ven amn ence.
g Sberts T ot e Sntd St e a8 s B SRS ghin S porion
OM%hger%edﬂ&nw aqemetaﬂrse en@dTdBRIAGH U bE RSI @Heso®eor ed as

mat ches by the sequence al i gnnent program

ALl Gl\lf@atnwnt”ha%@“erp rto gl tBerapquganiesstmett MdantppRylagisd or preventative
mgdseulrr%% thf)i;e iB éle%clp(gttrtgeg}ng l’}lrtﬂélech%lg thos V\g] afgééad?ﬁ%%l lé% gltsﬁxldglfsaslvaell as those in
warthNBe akdoedcs €6 ue e eprévdntedn ot Tregiuht 't leréiheenk@ngdshesoflleviation of the

am no acid sequence B, the % am no aci d sequence
diserspend 9f the Sians By WPIamsS theRpiiguar HEC9%ami no aci d

Sequ?\n’%?soh&?nfslatrM 08{) 1@(3& f?ﬁata\w Olgﬁlb%géﬁt%%? 'lrgétfh@hﬂ Yith the protein. This

stat ed ot herw se; Yo am no aci d sequence identity
inchldeeshrusie dndh emee disardersabtdacaed imsudiestpsdysdhdlogitdh @onditions which

[ diately pr n agraph us the ALI GN\-2
PREOBUE AR PGB (eParEdas o Chtro PO ATBANH CHGgheladisorders to be
trbAEDE LN mdh?de%fc'lﬂ}%gas%ﬁd Linggiegr cent age of nucl eoti des

In a candi date sequence t ha% are identical with the

nucl edhindes’ far urpete véncenkat tész:ISDOeaﬂxvomlmgl slémféf\dc@ a mammal,

11 é@g&slgq.r@aqm 0 %ﬂﬁ@@gﬁ%&?ﬁ@%ﬂd | nt rrg % nat? q%:% geand fdrm animals,

ah 2R, blotts, AN pgeoai@als, fuok ap@wg@om&soéatsde@m FcNiPAgferably, the mammal is
percent nucleicaci d sequence identity can be achi eved

hwmal‘Varlous ways that are within the skill in the art,

o PRGBS e v v
n{oNABTIAR) thanfabv@r ¥ nihiaseeski ldngth ihat tedecaardxprasion of a target gene.
det er m ne ,2ppr gpri at e meters for, nmeasur

IR S m?amﬁdﬁﬂﬁlflgﬁyn&%il%ﬂ%&sws St o ki Sl Trends in
G‘gﬁé(ticgqbgg!? {?@Og) Q}V@Yzobiik%ébvi bind Wﬁ(ﬁ%@gé}@h? and siRNA libraries are

seguenc npar ed. Sequence identity is then
cmamemliealyeaivaulelbla,t ufareemmnldwérdlmd@}@ms@@uémfﬁaettm eolomden Frequently,

f h t 00% dentit t
S Endh <GS RG e DR Btk REFEPERGe “Sequence

| dentlty will be | ess than 100% "Treat ment" refers to
both therapeutic treatnent and Ewyl actic or
prevént at i veCornpasitioas andrblstheds of thea epfort r eat nent
i ncl & trlglc 180% 8} tﬁg d esvcmmt h Jengorg o g]%p lo S l}ll\ﬁébg SRerwise indicated,
t hose T nP
conventional techniques of molecular biology and the like, which are within the skill of the art.

Such techniques are explained fully in the literature. See e.g., Molecular Cloning: A Laboratory

Manual, (J. Sambrook ez al., Cold Spring Harbor Laboratory, Cold Spring Harbor, N.Y., 1989);

Current Protocols in Molecular Biology (F. Ausubel ef al, eds., 1987 updated); Essential

Molecular Biology (T. Brown ed., IRL Press 1991); Gene Expression Technology (Goeddel

ed., Academic Press 1991); Methods for Cloning and Analysis of Eukaryotic Genes (A.
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whi ch the disorder is to be prevented. "Treatnent”
herei n enconpasses alleviation of the disease and of

W0 b@siges and synptons of the particul ar di seBEBEUSA08/069395

"disorder” is any condition that would benefit from

B%Ehﬁ)\%ﬁl@‘g IQ}S o\ré"%{te?%}ﬂgﬁ nglgie?;@z;' Geld Iﬁaﬂ;@&la}f&j %§§&gﬁm I@r’f@ler, Stockton

PRAt 1e90)gReatm e oo TN A et ddpypll ¢Bi Sosedlt s maememit Gress 1995);

PhPS bbb omag B0 aPivers ol s L PETE b sy Press 1991

o%lg h&(c%gﬁgl sgh{w (v, Gl Rurpgses af clingatdresibe&tias $R. Adams ed.,

Fassified as a nannal |nc|ud|ng
EhserninSgienvo Puhlishars II’?I‘)@h‘ - ey ecto "

C&E)rreﬁa &)8?8 far gt '= n(c)jl ZogM @gt etlg[)])p%nmdl Cell Lulturc;

(Prefigaably, ectshemﬁmaﬂregssw@m@n o Adiher Ears, Y IRINMR. Freshney er
or "small interferi ng RNA (si RNA) Is a double

abtadan b RNASTSISEY @y Cotomatinyand Serive (3b Milemesberiadeads., Wiley-Liss

1?&{) ngtepleg I%&E&ﬁdgc}?@%épg%ﬁs%g&ﬁ nfgestsssa/%r?ﬁté\fg?gggl. and Hauser H.

(L@Pnglnhﬂmwahﬂﬁkhﬁdﬁ Kr&hiceY31d TdidogSAi nokeewat i &sR. Thorpe, Blackwell
19(1):9-12 (20&’3‘% WO 2003056012 and WO2003064621

aﬁacesﬁmzbmd%r e$9%F el ehmasscIng [MIIUBQLYIqChg RISty ¢ iﬁi Bullock & P.

8. VA&%BQHQV @&Qni%iiaf pyat t fg5Cof g%@)'id@fandbook of Experimental
requently, si RNAs can be’successfully désigned to

Iihaugebet,iB. Weiekd..dfladkwginels. )] um{mm@qoﬂs mdgggmglogy (J. Coligan et

a%ve %;go? ?9(} f@gﬁﬁn_o'ég;\éﬁ%i 8n9;2r§§818ta§% lgme gfqtﬁt)}g%%& /Ecademlc Press,

I&o W\Q@@f icyadle 1esHNVERRSorRl ARBD&REM RFindp1es QMP@B@C& (08 ed) Academic
e, whichare within the skill of the art. Such

Ptf@&riqu Oesk; a&@l@ﬂw ana élvidul-ang Antlbcnhsesmrlarhomtwwd\/lamwh Cold Spring

I%ét%& Ilggi)(rag)lry,altlr‘oqd égrlag %%?sorAN rgt n{l%lo%}g E ;ég#eﬁrmg 2™ edition

(SpBoRgbddak bed., ONd, UBBR)tY I@dfsr a@DSszﬁlﬁoﬂﬁ| Serief) Annual Review of
Mol ecul ar Bi o'I ogy (F. Ausubel et al, eds., 1987

[mpgacledy:; lh%@ﬁgéﬁ_ﬁbﬂéﬁw ne loB¥ol ogy (T. Brown ed.

| RL Fl’r 855 AL i ' ; Technol ogy (Goeddel

ed. ods for C oning and

Anal Mab $redfnt catiyioticeze n&:ﬁlo(dAf(Bohmwei/énUeh odithe redig:tipn of disulfide

E}?c{sté)lé ﬁatgglc’:lr? %g@t]ig(r%%ﬁp%@éee B%gg%? iy Eég ggﬁg qﬂgﬁﬁg rn%sﬁ%\tlon co(ncerns methods

f(g\{Eg@thﬁiIn%%}{e LebducRon W Bluiidle b&RS-of ACRAGALE FHRRS durlng processing

1995); PCR A Practical Approach (M MPherson et al

fdl mviﬁg &swcattti@f thamihiodepkihe ynRnégs artsmm)culary valuable for large scale

PRt SRS SREeCEa P Pl vl o g Byl Bt scae. n one

cRbbEREA!, iﬂl}@}deﬁﬁ% Sf 1MW) enticBNRe _ﬁﬁtﬁ{ﬂlsf& Q&lgé/@&‘d]@bﬁ)tén@rproductlon at a
Manmalian Cells (J. MIler & M Cal os eds., 1987);

soahoredreaer el 3.008 lot echnol ogy (M But | er ed. 1991);

Ani mal I . H . .
R e R—
oFtiRshaeystat call | ,Cupdee FluA @iC &) prodsced Wiy nkedndtiicturing of recombinant

Cytonmetry and Sort.i n% (M Mel amsd et al, eds
pw¢1§§,1h_a; §gntam disulfide bonds. Typically, this reduction 15 oObserved after cell lysis,

especially mechanical cell lysis during harvest operations, when it reaches a certain threshold,

such as, for example, from about 30% to about 70%, or from about 40% to about 60%, or from

about 50% to about 60% total cell lysis. This threshold will vary, depending on the nature of
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1990); the series Methods in Enzynol ogy (Academ c
Press, Inc.);Wrth M and Hauser H (1993);

WO pavalesken stry in Practice , 3rd edition, A PCT/US2008/069395
Johnstone & R Thorpe, Blackwel| Science, Canbridge,

o330 JAIDLAYED.0 HUTDSRNERENSE 8 s g, rsctior
pdr@86tersiBE88 hind Hanitbomk c@rﬁ b@epﬁty deentadedlenperioérogly, (D

Veir & C. Bl ackwel | Current Protocols._.in
| munBIBEFALY . S%I‘F%ﬁo%tmlé]“ resys r}roi@gl‘]am ywﬁﬁrﬁ%é(ér%é%?d conditions
dlkne Be ngnﬁ%ﬂgi'ng $ocksdl amg%%}ﬁtb@ RA A%y ae@ﬁleiy bCRABARE agents. The
é’ g Godi ng 11986) Mnocl onal
pnfémnlt boditas:is msemat plagsn amd OPnlacxtepwlt(@dh@dl)e aobdesd @f this reduction
Ant i bodi es
sanpats DS e G BRY s ruE ESEor at ory.
C0| d TRPTHNEARE ROStem NedpiRE Ko 1RBiorédiixidREY ctase (TrxR) and NADPH,
%\yneerl ng 2nd edition (C Borr ebaeck, ed., Oxford
lsum giogen ;domre%tennwsyeducawa elhdiseEe¢ dendnHyarot@asyi dwx is a small
P%I\r/l%l’rl] rg r?l 3 11%“ Sul g 51#%& ﬁ Icé%l)#wgl?;ergg% reattions through
thidIvt i derexclmger Mie ﬁiﬁﬁb@(ﬁ&irxf @h bhhawe@wmmm Ofa TrRR. The reduced
reduction of disulfide bonds_ of gr oteins durin

Treisdhe #Anto prAuecr sriuchon pharipylidisen, Proiesi APBAVARRI required for
th?&@ l{]%,e{éE{O %33 lé&irw@fe% AN hr{‘genh%t% gﬁﬁ%ﬂ%' Q{}‘m%g/ and glycolysis. The

di su reconbl nant pr
rgpulocpssinng fandih alenrogstfasr manNaPtIDHm witheb wmtctwd@ fof adtivgy of the Trx

i nventi on rtic r Ie for sca
T LB D U S HRL S (B RS iy enercs
NADEB ﬁ%nﬁ?ﬁ% RCHIA DY b$ %&(ﬂqndsg (é%@em i QI(}“ M§ede cdl h%r enzymes (Irx

nmet hods the invention are useful arge scale
sprom émm; rod betdkonsatalagseid] eiofulytiers erc relassd 3000 CCT upon cell

ylbléd a@i)mgﬁ 1 Sg%culfo)g rtla H(?@%Hla 6‘?&8%1%1 éﬁjyntct}s%lfl hEe dlﬁatlgodng £ bn gc prevented by
irfAdidorsCul th&IT & drlzyind qﬁsﬂ(ﬁﬁ:ﬁ) ugMreghd @ﬁ@/nﬁ’eu:{yst&gls providing components for an
manuf acturing of reconbi nant proteins that contain

aglive Uirt pxstenboadsas GEIB end hepokingegciiliuct i on i s observed
af t e{“OIC ﬁlrjthe]r yd%{aﬁs O?Stﬂgs‘é' @H/&/% gﬁfgégﬁl@' GRl %Fcil}lg | Vit Setails of protein

duri ng harvest per ati ons, reacnes a certaln
ptodua@pholseb, fSruehmqﬁf; ﬂhbsc&»(a‘nbl end BaosmmaBdut(13M% Kimetic Colorimetric
9 9 o
b St o SO S AP B i .

L gshok @gmn ﬂatl&i"‘f)ﬁl BI 99 PERIELMG 8 B8RS Em At icia coli,” Protein

protel n anti body) produced, the reconbi nant

mstsgont Iasd mugrﬁumtqnoﬁ‘? SYBLEM2PKadidmi 6n Jpbr anet er ‘©verexpression of
d b
SRR et a PRy RaRa: earg SERRRabCrT U iRghpront Factor

Ab@Hhihtidl opRod Nal iAebhY @b Uachens7antTongdth i 99s:; Idéﬂdlmgf\ndcrsen et
t he manufacturing process, and nmight be caused

a&/arh’retib}cﬂsfl Testoapeigs dgfeManoctpnd @ﬁ@s@@#ﬁs iy heir dﬁagréems Current

bp? %Fen in %otecﬁﬁcﬁ?# D583 Le ?fb()télﬁlngr?\PRﬂ{% Lol ths%tl IOH of Engineered,
s T2duction 1's' an acttve t'hi ored
F(TenpthokntiHodies Gdaxi.iBrdriek BxsiyStem ksahéigidHeSTE: Néﬁh& E"lmech 25,563 -
enz system conposed of Trx, thioredaoxin reductase
5@&((3&&11;1@87)\@@}:1@ . Simmons e al., “Expression of Full-length Immunoglobulins in
Escherichia coli: Rapid and Efficient Production of Aglycosylated Antibodies,” Journal of

Immunological Methods 263:133-147 (2002); Paul H. Bessette er al., “Efficient Folding of

Proteins with Multiple Disulfide Bonds in the Escherichia coli cytoplasm,” Proc. Natl. Acad.

Sci. 96(24):13703-08 (1999); Chaderjian, W.B., Chin, E.T., Harris, R.J., and Etcheverry, T.M.,
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I's a hydrogen donor systemfor reduction of disulfide
bonds in proteins. TiX is a small nononeric protein

W@Raob/0e9seXXC active site notif that catal yzes PEIYS2008/069395

redox reactions through thiol-disulfide exchange. The

(%Bf)ag C*-T{ )c(opg)%{n Sul?%tera(gr}dgerf ‘iijX el\#%laper Fred OHR élihgultu]le process and

FX i hen 0 Ca e reduc

tig liéuélfolfdl%s thibl Priag @dcﬂﬁubm-ﬁhledriﬂlbaﬂ’)l‘kirﬁéﬂﬂd:d eﬁlcftﬂjhnol Prog. 21: 550-553;
thloredOX|n sxﬁten1|s provi ded via reactions

te apataviel) Rarld® 9y Lol hemechaps ldgigiageon of steroids
\Aﬁ{heﬁﬁrﬂ&?%fl&%gee'6%&%@?5%%&%?}%% NARPH, pivhichh B%physbym 25-29;

required T or activi t'he “Trx systemis pr0V|
(}jbmmOSe @Fl@fﬁ),smhhﬁkcldzeﬂyc()@(ﬁﬁlaé‘é h@MPB))btcanH Virdny, Science to Clinic,”

whij. ¢ch ner s .NADP | ucose, P
Mikorm SESER L BB B g ! SRS Tup i GRkouRY) Red 1Ry “Studies of
URYSE A Me 1BRRnaang ﬁ@i&f?f@tﬁ‘t@ﬁ@%ctﬁls an VQ Th AReChem. Soc. 84:2069-2073;
substrates are releaséd into pon cell lysis,

| birow (6 redfiertion 1.0 16680 Suiss @fdlenlérwmedﬁ@@kmﬁ%fem The Role of

t}éeﬁ@ﬁ?t gyp Sl?gm t&reh ﬁbgg? & g%&g?&Ozﬁgr}sy;tsgo:msC g{r illi g P& 31(nd Holmgren A.,

DRAPORRHaE NRGchaAdag tGIMarclbXinSH&iess Sﬂﬁtﬁth&ﬁly%@@ﬂﬁls with High
hexoklnase activity. For further details_ of these

/\efﬁzmné&cgsymtn@n’électmmr%@ar}amhﬁg (Gurioneprilhwreloxig Bedicpse,” J. Biol.

r.odycd i ae a ’
O%.L R 5?%3%—7%%%%%%%?0“ n’e Ir\/Fcﬁ aisufenglrﬁltﬂlqll g?thg\?I g{aﬁdl A, Mare,
/\l;ggw%lg D?Ahyldfcog&maéie, Helhan/get,ylc., Thival, KZhemi H&he J.. (1992) “Lactate
ch et , 'Optim t L
Dehydigesiosh (akl) Rrativity @éttﬁwwﬂ&m%ﬁ ' ' Jg*glrf. @dB H%r Culiured
B T‘%ﬁ{&'&@ L@P%?%A&P ’anBlB%&hﬁdlc%l o §$3 %%Zf)gﬁzﬁd (@1%5)(1955) Yeast

Over expr essi on of chericia coli
I@xobﬁoasedumfﬁs*eélekmre?aéémﬁeﬁ:phmlahm«nﬁ mgm M@thloriksl Fn?}’mology l:

RSB0 PSR horbrBLE: MLl PR (e nsnio, C.

(fds58) “SEpQfUCISHeRfdigc hne| ReieDhar Pibaaes! nabakers' Yeast Hexokinase,”
Anti bodi es and Their Fr;gnents " Current §E|n|on|

Fm@nremmy@gw@.% 4B61 U6 Kikpaoal D-lyaKuperya Mbr Dewdeggwell M., Potier N.,
@I E&E;% lrlgi;gg gglrcg%{/l clﬁ%rrléu]%?\gg%o %k}ésbe%dl(q%g)r MRchanisms of

11511@11181@ h)f RO 1>5@ﬁ)wth 5&501( kateﬂu By 280jmor RaiutidazGlyl 811911’[1“&1’&& Biochem.
ressi on of | -1 ength Innunggbobullns

p@é@ﬁ‘p'ép;. éﬁ} 8?’&—894 Kp@gmuéc%% @faftf,qg, Sefcunsel ¥ic Flcksherop-- Ulhag .. and
RS SB A0 s A BRI B i

antfufrioe gartts, FahdéangerdbruPriddsel hsi2wm4th; Milhtusph.eMDiasd Levydel.R., (1975)

Bonds in the Escherichia co lasm' Proc

'E«\Jnéiences QT algel%sgqg‘u.af fg—;;]@g Hs (Jégéygéf)ﬁl %ﬁg(épélpftp%dnewtgmdes Eur. J.

Pﬂ%H@m Eo:Ta53-48af PlefsanR. J¢:, G WEL SENSehdtein TDM (28OS comparative
"Ef fect of copper sulfaté on performance of

ssdy wiitherkeetiCHD i@@lnbl/d)sﬂldlud@néﬁbc%@sulﬁdmemh@geé@?@tlom J. Am. Chem.

S8 of Hoiiol B o550 Gabr Euaficl Pads SBLGRIER w77 ates of

thio RINAI R MtefdhRge réé&igﬁg betéerl iABndvEMH éliﬁthﬁ)m O Ellman’s reagent,” J. Org.
i nteraction of steroids with human gl ucose 6-phosphate

(deshy dPogeéndds, mdapen. P eitoekiom I Bi. dphy d.K-gRgdrigisz 3g; Birmingham A..
S%@I@ggk IS C Ll’c{ %SS and 99\915%? ng KNew(mIgQQ)ﬁ of hA§H )ﬁer system based

From SCirénce to O
on a naphthoquinone spiroketal natural product lead,” Bioorg. Med. Chem. Lett. 11: 2637-2641.

According to one aspect of the present invention, disulfide bond reduction can be

prevented by blocking any component of the Trx, G6PD and hexokinase enzyme systems.
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Medi ci nal Research Reviews, 24: 40-89; Hammes G G and
Kochavi D., (1962a) "Studies of the Enzyne Hexoki nase.

w0 200980928ly State Kinetics at pH 8," J . Am COPENUSH08069395

84: 2069- 2073; 1| ames G G and Kochavi D., (1962b)
dl e f . the Fnzynme Hex f
Irtﬁﬁm §C en/\/jnc smm a%( & §&1W!§J4 r(‘sz%%}a 257%5‘@19 as “‘thioredoxin

1rﬂﬂhﬁiﬂ§3 61n QX lnlhblhdrk g ‘ChdHInx 1&ﬂ1tﬂltd)'l@|an€gﬂ’yﬁf¢al/l3y adde2Q04c cell culture fluid
uman M tochondrial @ utaredoxi n Reduc
((SLQ mhyhmoaﬁwsé}@ee@c(pp@p@t Re st Hhand; tb@] cx;{}u[rc; ﬁ)lefh? and/or to the harvested

@E %Slmrk %QE Iﬁ@gf P Nohilif %@alh&? Bfteg Hétr@crsn% B¢ Bhtrifugation, filtration, or
i or edoxi n uct ase,
s Bir B&qBiratiob43sthddegridred]CCH ,last lnmtactJlostMe,lls baciobical contains host cell
p}@l@%g@&g@%bh&%ﬁg{nbl @'n’g %;’Vh%hrev%%tab%aig%gb%fquent purification
s{ﬁ?)?g@ms %Ct&tlﬁhl%&y%@%%a&l OB haf\edsi Midvor Rirink MBrvest, preferably
umber of Dead Cells in the Medi um of Cul tured
bEfskaalna]mSIc Cel | s as Mar ker," J . Biot echnol . 25:
i'sl']F-’ %3?8%%39 og 1%(%%%@1 (gh%%ngoglg a%l g%ns }B’gs %1(1 ﬁ%g telsed to prevent the
&P | @9Misullide 268 toducAcRdib wirfgr easentiion Sdlllrﬁhg, /911(; recombinant
Del aFuente, G, Villar-Palasi, C, and Asensio, C
p(qpkygg)n ofggermbinye PSpEiBs. S} #5215 AR EBgST oHpadjustment. Certain reduction
| | | IHm
885 DB BAgySL e teebimseg e
DO\NdeS\Nel | M, Pofliaklke IN.RedDothal hthbltjon Mlétlm)ldel M,

Rnrnnrrn M Anmll fa) I\/I, and—Powi-s—G. l100Q\

J.\J\JU}

Vechasthedrs of i nhi b|t| on of tlh‘ép(’PFx growt h factor

fidazol- Bi ochem
/&%ﬁo%r%ﬁyb f")é‘ Mjggg 59 4 i rkpa g%’drlfagf‘gﬁq{c&blg\ﬁ@seson'

tl(llnll/ | N chor UI h

/\(dflg‘&;o Spﬂjlroé? IléhOW%eceé of l(ﬂqlgﬁlbft églf H?ﬁ'ebi tor’s of
PPW@W‘?W”F%C@OQC%)‘/SKI em as |potential antitunor agents,"
fardedeneer2-Ghygiomes. 14:) 421-432; M| hausen. M, and

nhashyylgluehR. xylpgQPBlyx0®yi dence for an Essential lysine
AdliteeRD éphiamtrdsenaenost o¢ nesentembibdgsoPD Eur. J .
dBhattbananddesterdb3cABLA) Pl easants, J.C., Quo, W, and

ARBensdglyiidoRl 5:-phdspBA8) " A conpiahmid yest udy of the
Oll(ll &S OHinRRIEARN d| sel eni de and thiol/disulfide

@ %&g‘égétg }1 ﬁfcl,ﬁ é\s '1 Am th 'i‘i}dlrbﬁofr %‘stém

077\

I\G.LC U III IUIDUIIIUC
/}‘ﬁl‘fé(f“c‘h‘ ézr‘é%iei“iogﬂs bet ween ffbRB: Lb ﬁa di thiols and
vl freles andﬁcl%té% pounds 3 Org. Chem 42: 332-338; and
(wgpfl nethy lprspid- ymydagplyl Jung J. K., Rodriguez S.,
dBiutrdendrareplthpq@oochwi ck E. G, Lazo J .S., and Pow s
s@roKc2A@t)ivatNew(d. ghi bi torls of the Trx-TrxR system based
pahinaunaphtdrogui none spirjoketal natural product |ead,”

BP0t Medhiofhee Lett.| 111 2e3iahdedilxR According to
(A1%) 33 REGIniGhalhllq ABMNgpent invention, disulfide bond

Ajrsgreing | = be-prevented by H@e%‘fété‘@ié?%dmﬁﬁe%dgmg

rx, GBPD and hexoki nase zynmne

syst ens. | nhi bitors of thesgentenzyne systems are
_collectivel y referred -to-herein-as—thi-oredoxin

I\I Ll |

GWHIDi tors. " or "Trx inhi bit or S 9ZNgeEiy i nhi bit or s

%?‘éﬁy%&‘% 1 y. added to tihe Ce'(b%lSHln[g it ?tgl uid (CCF),

ntai ns the reconbi nant host s _and the

ptUAtusendmedi teglovamd) or t g t he Harnedsdeadiol-disulfide exchange rate and

Trx system activity
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cell culture fluid (HCCF), which is obtained after
harvesting by centrifugation, filtration, or simlar

w@epanessedn net hods. The HCCF | acks intact hosPCTEB1088/069395
but typically contains host cell proteins and other

cont api ﬁ:ﬁtlg’ Cdl“nl?ljl(%qb ﬂgrvp%l'%‘r nms,‘@?“ 1§{r§%cﬁ§%ﬂ?\ﬁ%gr hdlvest.

b
?ﬁh?g 8F§Wﬁ§§dﬁ%@§%d@8“%%?§ € harvest and/ or duri ng

har vestx phafierabloy Befiare hasmest of Mct pll’cEkaﬁhMﬁin)AoﬁJrlmlﬁdc without
addi tion other, non-specific nethods can al so be use
htr@tamrev@htdutchte ihaliiget iobnl B seis b rallod-2oerdrze bl bl féﬁ?s and related

c&%é(]) g .f il 1@@6}9[‘2 YUrdD8 1t RS IFES 0@%}{;}@1@& ef al. 1998 and 1999,

rnant protelns,

spay @1dng1pbﬂlo@drﬂnémﬂ stp)ﬁbkmaﬂtdcrl(f?ﬁrvteﬁi(mg r pdwmetuingein CPy) (Wlpf et al., 2001,
i nhi bi_.ti on. et hods copte | ated herejn are |i st

surie): () Isleﬁf\%i‘fi%’g”ﬁi o 9t | igclydingeeolt £PR! ei“??hlsB‘ﬁ’t P%ﬁ“mthmglucose
(ME?%H@% HI&galtdlg (@qd@lp(sk@re &oth@%\\/@x%tb YOG rdrer! W? 2004), which are
lately after harvest. rrently not availa I% e o
cxomyter i 1Hb1/cyslb1bT1nh¢bmmh pbltxd, $3) thonl 1 IQSS? sucﬁl Etsrfég nefhoder” ", Co™, and
res i on,

N? W ) t‘g]i%F &R ‘Pﬂ'ﬂ bﬁ%ﬁ]tgglggle%?i\l/ﬂgﬁ@ﬁ sdn oY eno S, M L@ an be used in

cﬁ‘ilbkéﬁhlegts'om}QQEQJnWlm@hﬁd)H 14 idEsi@Rd melrabetrx€ ARHIRIESs of G6PD, such
g., 1 ntthylpropyl-2-imnidazolyl disulfide)

A RoT R, ORI OR SooB i 1 SOM0- S SHayohraEne (Milhausen and Levy
IQ%IOht ho%&e?t%&%gér%'c{s%u%&ais d%ﬁ{/drg%%ﬁéste{rgneg DH]%/%% and epiandrosterone

(E@?Q@Bﬂd@nldﬂhﬂblm% SSL@f”a)TFcleR (4) ndlikidirngf @@ﬂ{(ﬂ(n@@mb@wefs (and thereby
such as aur ot hi ogl ucose and aurothlonalat AT

plaslegtionefdioP o gher ORIl d@go%}at%f obmetal yp4)S a'zf/’éh as EDTA,
aﬁ% ?gﬁé&gﬁg Eitat %aﬁ't Wlt‘ﬁvﬁrl %&Mpg W&p—&lﬂ{oﬁ&te EWBhos&»ﬁgtcs 6-deoxy-6-
flwhioghucean 2f6rhydr(ﬁ§dndﬂyylgonq&ke>wk)swdnh bl Sg(ﬁﬂdﬂ al., 1958. supra;
sel enol s, _and t ..n.embodi nent the, .

NStk TR0entToh BERTRVBRTBHS BY0FFXRIDATRR Byl S. Patent No.
'93&'0@17 Eﬁtﬁtﬁd@f Icgﬁﬂ%sc Ml’ﬂuﬁ@ 1f @111 BX @Rk 0N QX #hibitors are listed

sphate and 1 fluoro-2,4 dinitrobenzene . ‘

t«érl\/lllthawenommd Délw mg?'slhllst@rﬁr ayists candt edm betusedi glene or in various

su as de dro ostero DHEA) and

C@ﬁﬁ@ﬁ&?@sw K‘ﬁ?*?%ﬂ%q%%%Fﬁz HWP% 1995, supra); and

(4) mhiRhibass” efr ubenaké mamedastthy prkyen( anentidhenwhyclude reagents
production of GGP for the GGPD), including chelators

vaerabi g redlushign oércgomWantlyﬁetﬁpcgg aptrhpdics ghgrown[zfsrcduced or
pg‘er\]/ rtlte:§1 828%1 s}ng tlgé_lgg%g §1p Ly sg (?fgtg Elé(;l)s BQ&S&Q %Eﬁose phosphate
patih@ah y&ﬂh@o&)ymﬁﬁt dyhigdui@oses ducink (Dlﬁs@radhd:tlbly xosmigrSdhsomb
al . 1958 supr nal d, 1955, supr
CRER RIS BIATHRCHE 613 7280 f‘cne%ws@&ﬂw@lsgc& @a‘t‘@ e fgareeted
séﬁ\& ag&% ek fehb s, dfexakddias & ol Rk 'tatr&h% 51RN§A5\M hiktisBfse
erstoo that t ese Inhibitors are listed for
nutlh(nlsies at thoperen hy fou@ he@ HDroells, iishj gtr@rssq@nmtase @mldabiafrom public
be, used, vari.ous co ($ﬁlons

Rebhons 6P CReSredBnt O R B R bl by e fapmple
bR foPedip 1S RdSnef oftther RLASEN InduRY BRtsk @Bmal so
i ncl ude reagents
In addition to using inhibitors discussed above, it is also possible in certain
embodiments of the instant invention to prevent the reduction of a recombinant protein to be
purifed by sparging the HCCF with air to maintain an oxidizing redox potential in the
HCCF. This is a non-directed measure that can deplete glucose, G6P and NADPH by
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wher eby the reduction of rcconbinantly produced
anti bodies or proteins may be reduced or prevented by
wale@oeesehg the [ evel s of enzynes of the Trx SPGI/ER008/069395
the pentose phosphate pat hway or hexoki nase at various
ints d ring th j I
RBAPALH D IS -BLEGU R0 FRCRAL L, L0 S8Ry o HOCE an

czﬁﬁlﬁ&mfdl $b&dobyxdntite, Usith of ait Ao @elf aborilBNAsers antboaed®eliters, such
nucl eoti des, or antibodies. To design tar%eted si RNAs
aproremalind &0 Hiset RBITIRESS 1 O iR 28 bageflaimgyl foeaspap endpoint

%@Ht%ga dﬂgﬁfatgﬁn for %Qgﬁglg,cﬁﬁ e&t}gﬁog\f?ﬂ lgaa&ln?intl&pmtﬁ Lt'}l?c! N@ CF 1s about

ses to select sequenc targeting enzymes in
ldm%ﬁamemmiwnganj@ﬂBunSﬁemExmmmhen@dbﬁﬂ@&Rﬁsahexéﬁ%hBQHMajwnh
of the genes of t I stem
AR TR T A U e TR A R

nRhiSRinPASSIAIE distolC&d bRidkn dﬁ%(ﬂﬁr@ﬁ Soiahe td@sfi’reﬂ i B#dry effect als
invention to prevent t'he reduction of a reconbi nant

dmﬂeomthe@nbbocbmn ftlet réspngpRang Prigein mveocm@l: WLtShfoaueKartlde about

[ in I.di zi.hg redox
1%- c@ a(gr %bo Bﬁe)( a?clnég({rgantheuggﬂ ?tr atrrﬁ aﬁ’lﬁchélﬁe glep esh%‘fect during the
pAldueRsEof 436 o AN NADREND G0kl A et Aty moptit @I¢qzunfeg Hifteer (about 30%)
reduced forms of Trx and TrxR A r sparging of the
tank can be perforned, for exanple, with an air

f OW,§ Furt%?xo%li(%gglfhtls LelR 1B§arﬂt?r9\%tnug't9 %&Hh%leﬁ&—dﬁ‘éj&&l @ethod usable

| or exanple ters per mnutes. r sparging can
1(blao¢iemf:®edmdom of theaedmnamneem dmmmnhs lperdegtiage! of the HCCF. This

ratlo for exanpl e, C be conti ued
R imern e by Sec ot b J8¢ o 3{‘&au ¢ ARlipEe ghloper pil
V&l@& (Qﬁhl@é%mek @Hﬁ’d 1'9'7‘7 ISIuplICh 1A 4/ 2Pk 30 S*?ﬁéi‘ét%ke the activity

air. until It is between about iO /6saturate
of ﬂne élbm sﬂzstaﬁ% ssgmﬁcattledowwrtdi pé&l yalucFhvelaw 6 amd thesrtbe rnaduetion of the

di s oIved 0X U|r d fa e desired

O I A N W 1 S g

ot henhé 86RaRERANppRIaBtRichh REOBUEREbindthWSh cdcllhtRXafmbi8yith the use
about 10% dO or about 10 seem for continuous streamn

ofpprie ormanre Tehish Qbred ef f ect durlng the production of

gn}q: gh é%/ﬁ(%]b%md g@g}ﬁ%n’%}z\’mh}@l{eflg & e%brgr gﬂf_\(e &l&é}rb“:{/ using one

of Merd Ns tigibitdrOHMeIdipp yu@l’i@hm’fectﬁ@ Bpabached Bdowﬁltgheﬁhpletlon of the
usable to bl ock the reductjon of the reconbina

ceé}( GHETEPIPEEss, @g@“erlahlg t ﬁgquobfo hapge s the G QF 1mmed1dtely after

I
t e ﬂg&g&gt nﬁeﬂglgﬂ%eazig Exg’ﬁ% 29 %p@i]fc%t\?\glratng %ngégehég%hgt@’depend on the nature
of Whptoesn delse @trifat, thd.@:?(’b’mbmlptr}@st d@lleaﬁdldtC$panﬁ<aj>roda(9®9 method

p Ther ef activity of t stem i
SH Ry o Beap RE Brm i e ot Bl ST e of inary skl
iT®edygtion of the reconbi nant protein, such as

ocrel i zumab, can be inhibited. The non-directed _
appr Bememp&ram ealm@mnbbarc@dﬂmuhe@ m@qesﬁ, etacdﬁtas dreHed Oantdpasly

pl\é)mgﬁgloﬁng)g%%% Cﬁaé ﬁlrbgw hx%mB %(irel?nlt} gupncpsaur g{i gbgnqﬁe form of
péridtyyrad @akeshhyBybul Sdridg isQiRed as a Trx inhibitor, it can be added to supplement
the CCF or HCCF in the concentration range of from about 5 uM to about 100 1M, such as
from about 10 uM to about 80 uM, preferably from about 15 uM to about 50 uM. Since some
cell cultures already contain copper (e.g. about 0.04 pM CuSOy for the CHO cell cultures used

in the Examples herein), this amount is in addition to the copper, if any, already present in the
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or nore Trx inhibitors and/or applying non-directed
approaches follow ng conpletion of the cell culture
WEewemsess?23 preferably to CCF prior to harvest oPCT/HS1008069395
HCCF i mmedi ately after harvest. The optimal tinme and
y f ARPlLEALI9E et {8GLLYE AR, Ss BRPEOLIMRity is not
c{TRRaR, (PP B LT B AR pE G AT S FRRAOHIMity i notn
isE@C diob exeamtle vopper aedthts andactgptiehl g plecivhick apriotdustutdnin water, can be
met.hod used. Determ nation.of the optj nal ranet ers :
ured g RO frw‘emgmnpm 63‘%0%@8? TG A0 QRieT Of fhe antibody
pldAGcd@lahd Qi@ XHIR! Be ifhibidr RRRER! TIRR, ©ebtantilt, WHeR cupric sulfate is
process, such as the CHO antibody production process
adied @ré-ysid, fonanttbed ERHmOV @sanh én dhaminimugugfecdvesgsintetration is about 30

SA in the fo 1t ahydrate or the ou
HMOF‘%AW%PS% Sl 758 4B fﬂﬂaB- d Vo G i 321% A8 g 50 v,
W%QL@H@&HE&“@ addelr 190 CHiGuth Nfot Rgive@N ANtV atdnP A ) [IRNEMimum

of fromabout 5 nMto about 100 mM ‘such as from about
effetivivebiaealnoioh i8&bonM 5 pilefergmabfiy dmuaboul!, 1kl fwkvkntdody Variant C
~about 50 MM Since sone cell cultures already CO[}t ain .
iscabppiet0 4. ncapueil monipw! VP GUBEINPIIONEHE AR ek (X concentration
((S:rullr;(g@lﬁ%l&?c%. in the Exanples herein), this anount is

in addition to the copper if any, already present in

t hec €T Acwdnt bersed Anywide ppaenitdiibn ramlet dapandibgongedxtent of cell lysis,

i nstead of CUS aﬁ | ang as sol ubi Ifj ty is not an
e enDIRgK hest AT, R 5HsF DU KR! ABProdisaR process. For example.
Wik Qb de MY Gher &SRRt 1o Wi & Wal ’rypiealy PRcdiaed

instead of CuSO . The m ninmum effective concentration
comyn@iteon of bperdn gmut e itpod§0 pPbdducieds o abeie 18 nzgeéo about 50
ere the inhibitor is used Thus. for,examle n ,

il e g e sl e B B AT R bR vorovwer
d@%f@é bt 1As, IdvRer b e At oal HEEDINMentianaRe] Waitd fona tdl lysis of about
about 30 nM for omab is about 75 mM and for

T8kt 1908y harequrer FO(% eencraifsition 29 hikkeratysi oS 50 rvmplphispm about 20

ri.c fater d RagNe ' - ' :

PR SR, P T 200 LERAL R oty
padaRbdd. IhueNor H@mphp csraltib&lyabbuty aziantmV thamihiiem effective EDTA
anti body Variant Cis about 20 mM One typical m ninal
COUSTIitHi bRWE 1¢BR¢ent rati on of 2 x Trx concentration

(or BpeR Valenaitor EsDtgﬁl Ga! cREctHS el d Rwdr Wh@ntration, such as for
concentration range, dep (fl ng on the extent of cell ]
ckytspls, intieconeamabomange frostaboel (.05usdtio apadt ombvgpreferably from about
paraneters o he production process. For exanple,
Onraiy! 0 H‘&QC{ or other mammalian host cells, EDTA

can Rend YRk ¢aHibidor@ddatasi Mrdhie QRESRYATT) aRd aliroRedMERB (ATM) inhibit
about 5 raMto about 60 mM such as from about 10 ni M
r¢ducadroof diS0fiddvhords irf tho mMlbonren2@iomvings. alfwetfodexammle, ATG or ATM
dependi ng. on the extent of cell |ysi For | ower . -
B G 6] TBFIMFYESS PPBREP SR o Mot BRG! b Eple the minimmun
iMibilors Bbifck &@atioMRh)i& deBEndnLo the hv@hicofditiBRowr /8% und ATM typically
100% " the required EDTA concentration is higher, such
ias arofiod 4 exlaniplcencehrdmnabout 20 MM to about 40 mM The

m ni pum ef fecti ve ,concent r,ati on. e on_the T
LS eI SPTAL S MRETE A1 ot v
nCMREra Rt krd)y thBemBuMioN UM @f freRtih we sEIA
In a preferred embodiment, the mammalian host cell used in the manufacturing process

is a chinese hamster ovary (CHO) cell (Urlaub er al., Proc. Natl. Acad. Sci. USA T7:4216

(1980)). Other mammalian host cells include, without limitation, monkey kidney CV1 line
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concentration is about 10 MM DHEA as a Trx inhibitor

is typically effective at a | ower concentration, such
w@g00poe9sexanpl e in the concentration range fr oPCEDB2D8/069395

0. 05 m\/lto about 5 mM preferably fromabout 0 .1mMto

i-ahi Did ar - : )
e 5 s E Rl T S Pt i e P Bty e (303 or 293
céledubdlbad fof gdwsfulhqfsuqﬁnmndsmirej Gheamyt gioniceat Fabi 661 59 (1977));
range. Thus, for exanple, ATG or ATM ma% be adde

bélzyrkaémcrl Ktdngn cglstheén A SuECH. D) e s 13 Mather, Biol
3 | €
R

IﬂOYlIZMi}ClaHth detls (\éh&@o’/lﬁndT@(}(CI{hadRS%b hmemt ceaticd marclnomaspells (HELA,

LSt s P QSRR BB AL SRR s oL 3
At é@%&hz%ﬁ&%l f@c'eﬂw@vm hhecsyst. @8); hifhad liver cells (Hep G2, HB
preferred enbodi nen the mammualian host cell used in

8Hé'e; mamsrfra@nmm{yngmpr OE¥ING086H AHIG §§é ShiarhRd eellsoMathyer e al.,
A%%jz?é/]_% ?fll( Té 8%” @U %}%g I’( ?%83% Nal Sﬁ Cﬁﬁﬁ a I§um11n l&?ﬁoma line

qu oWtind h Ibaidwmymmmw k(ainew 15\5I81 | Phgtdassiakmece US Patent
SV40 -7, ATCC CRL 1651); human enbryonic kidney
N0| A80(.293- or 293 cel |'s subcloncd for growth in

suspensi.en_Gul )¢
(1 97% ?{c?eglaeg;ll %t%ﬁg tlcérrt@é ?g%g%/t?%ne(ﬁﬁgg F%ﬁﬁu #1%&61&%{&%%}{0 cell line
Dgg)z 2(2210)5%? d(&?ggghis iceld (f tifcTihdt kivmtnh@I O cBil dihes, Reqeiyodked in laboratory
ppqg)lec BEFi i%raeﬁ(a@ypg%lrp ki e Laﬁglvzdé\gprcgﬁév%gﬁ %C%lgﬁ-@é other CHO-
ntt) 281 mcshc‘x \Aﬁlecfn\ﬂ'c%@iac GREG e 'f‘f?etl%ﬁi's b§th@ EJ'S&it ifvERGon.
9 cani ne dney cel I's ( MDCK,
buf f dlho nraatmdliandwostcelld wsed BRIHO&AC mm@@s @RD’VLHTJI!E)’ andh pipégans can be

Iun cel 8 ACCCCL 5 II,

e B R O Ty R o bE g Pk 1 Blama).
\Eebrd Esschithl M@Jh[u% ((MFM')eSlg%? FpMAMIBI (Sighha), %nd Bﬁﬂﬁéc&db Modified
383: 44-68 (1982)): MRC 5 cell's: FS4 cells: a

Bagklglatl\dmhum |(ﬁ1:,1\é(ZML Sng@a)@t) suitallg fwg]t@m the h(ps}, ﬁ%]ﬁol@aaddltlon any of
ce YO.  J5 I
igtmedio g?\%gb%d 1%%%%%13 §c6r?£§79§'§§e? dti%ei'n E{i&c (oer fng?wts and Sato (1980),

Almaody%tg?gln 1@f:23h €. palay pept j7de30her@i7B6bs4,917e7CHD £860,655; WO
I ne

f th .
R B SO S et LSS T kB 0 985, e isctosues
oﬁéﬁgﬁ{wﬁgh g%gg('ggrf)&%tﬁg glglgmt lﬁ/'orﬁf%%ng% 21?%/' l%‘blcd %’L%lf t?l%hﬁgdela or the host
ckilnesyar ercknowhiaang beanpiienusethsinecdskay ncetbhmdsoms ander other

present i nve tion.. The nral host I
BrEaGELOBERED AbE Y vﬁéﬂg%laé%'eaﬂam%ﬁ GBI h SRR Sl Guch as sodium
Lﬁhl)l(ljl,tdy rc%fiuln@ r@agl\ﬁ@fﬁhrﬁt %d‘?}fhogﬁgifﬁ buORTRICE b3 HEYESY, alut1atdi®s (such as

ia such lam's FI'O (Sigma), Mniml Essential

aedistnmatd N?EMldeL gm)qtlcRBmh asl@élr@ar(lﬁngrmug)awe elements (defined as

Dul becco' s Mydi fi
inorganic compou'r\l/gs usual?y present at final concentrations in the micromolar range), and

glucose or an equivalent energy source. Any other necessary supplements may also be included
at appropriate concentrations that would be known to those skilled in the art. The culture
conditions, such as temperature, pH, and the like, are those previously used with the host cell

selected for expression, and will be apparent to the ordinarily skilled artisan.
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Eagl e's Medium ((DMEM Sigma) are suitable for
culturing the host cells. In addition, any of the

wore@oaoescri bed i n Ham and Wal | ace (1979), MeREI/UB2908/069395

Enz. 58:44, Barnes and Sato (1980), Anal. Bi ochem

02: 6 0
}1, 92%‘5?&060@“ t%%é’é&g’g%éﬂ \;ﬁﬁ%ggr/yg@gﬁl ?%ogﬁforﬁi%bmam antibodies in

rkhrdmalBat such@s CRED, 3 98pincide WeIollRahg silps: 5, 122, 469,
the disclosures of all of which are i ncor por at ed

Grals gray bgyuliapd rehgtared pey hercydady gemanf e dedbawddiuliucgprocedure is

S
S0k S0, ARSI B 0 SUPRU IR o
sippicld t@as culnsingivessel ihandf end adaliticonl cﬂmlutéemmf@émga‘re\fﬁdhcommuously or in

ctor), salts uch as sodium chl ori de, caIC|u
C{%@rﬁ%@mﬁaer’@n@ témﬁwr% e g Sl eihad peppisgell andior product

HAKGL @R ESmiBUGH o ASIAAE NOS AL ANL A BB iRE)de, for example, a semi-
antibiotics (such as Gentanmycin(tm drug), trace

cehemenst &d(ha@hlcnburea\shqrﬂo mgamlcallwoww@md@rajmmqg cells and medium)
resen entrati r onol.
PiegER afhish e R Mo i s G from simple batch
OMMreQh RAIChRECBEPBhMNISUPERIENBRDE S (BIudhS theRelld A@laudaRure nutrients)
at apProprlate concentrations that would be known to
ahoweliekioltheenliupng Fesselrat the Thg of Yierquiterieoprabash-ohesd basghogylture can be
I
fgﬁ%%%(gﬁgé@gh%gglgnﬂ e% Eus*%ﬁguﬁ%}g ) 1%:1%%]'& d@'{ & & Pgrﬁgl]g is not removed from the
RKpesSSise dugiicthtpldcedgingRErasien tulﬁ@m@,hﬁe Géllila[’ﬁall‘elstlr@ined in the culture
skilled artisan. L grotocol for the production
ee 8y SIPIaRENHFTIETIOR ARGRTIBE 1 TBICEBITIRATRIC- ARE tissuitws magium is
ol
PR Rg R AR et Rl B B Cuk e vea
t ank Huirtbere detoolls sfytbt ermuandanbd m@pm&cﬂ'&cwﬂmg rt@any scheme or routine
rocedure. i | oyed. . In a eferred f d ba
Biiresre st ok ie Bl Fhh T aue e Gagr gl contemplated.
I@fc?‘ef&’épepilhgg stE]? oPmEHIplWidNAIMRTE&ledhRintdy®el AR, In a single step
addi ti onal ure nutrients are fed, continuously or
quhungitleechast eells arsrinrattier] intog quitierecanivirommeerd and g processes are employed
bl OB apbloghtt BB bR RI oS Rl B sl cam be

ure

d@@d Cithe WhitlilsRig€ alﬁltdr@&illlsl aeryfrercugXar@hea n@nber of steps or phases For
sem conti nuous fed batch culture, wherein periodically
ipfiaice celif may Be gionet i diftiy saior groavibl phasaculiyre M@eﬁew@éwosmbly

00 SRS DT T T, DRG0 194y 2y 0

\mﬂmMQn@hé&ﬂk@mwdﬁhhmﬁmhmwnnhggﬁwnhbmdtmgwmhedﬂebhﬁmandnmbyﬁm
ul.ture nutrient supplied to the culturing
@%@%Pféf*VH%h§P§P@C§P“FﬁEC@UF?ur|ng process. Fed

bat chy, cLtAiMERHGRMRE 4 Eitﬂ?& &i)'nﬁﬁﬁd'ﬂlg 180 8Erd ERMtions may be devised
perfUS|0n CUltur|ng i nsofar as the Supernate i'S not

tp empwedgbwine ftthemewintalipin c@lsmﬁseﬂrommﬂnm&g of te gt colégs. In the growth

p&xlﬁsg gﬁ{ %rlél Isééo%gn 1t" gorndqg)}af cﬁof SHCH éﬁ%@‘b‘iﬁ?‘ﬁé{‘? Igﬁl%mlzed for growth.
@RI BBiohe sHIhCHs @G APdratBleSpIet dissoRRd ok RN CaD 1) Uh& tHFa Dk Ui those
i's contlnuously or intermttently introduced and

usechife thcmaﬁwmah gost and will brpppasssied yhe qrdinpmirskillepartisen. IGgnerally, the
p?—f lhtaébglgtor od c@el%sﬁg %19&1? @%ga%ﬁ 67% 1?5? Q’ocreit%!?ﬂ;a?l a%cﬁde(%@./, COy) or a base

(par Na2OOaor KaSk). o\eidltaaladerﬁﬂseeatmarrﬁngeubxarultpfimgiuﬁmhmﬁan cells such as
pl an contenpl ated. Therefore, a single step or

multiple step culture procedure may be enployed. In a

single step
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culture the host cells are inoculated into a culture
envi ronnent and the processes are enployed during a

W@ 0vgloadspy oduct i on phase of the cell culture. PCT/US2008/069395

Alternatively, a nulti-stage cul ture can be used. In

GITRR b S EREl a8 aB bt Tl BN ES s G i

Shewpnin a first step or growmh phase cul ture wherein

cells, possibly renoved fromstorage, are inoculated

i nt o /et aediawinr stait dislcellf wny pe osedttd rr@cglmwtmomomogm or step of the
mai _nt ai

B S8y ¢ KR g e mbr SRR B8 RalEop mubss et gpe continuous

witesh invedutn §ruréhe grastoreebl culture. In certain
enbodi nents, fed batch or continuous cell culture
condilthicsal cwiaye pevigavicsietiring thertaducsoyplase B e celheulture is typically

cgn ulpleqﬂ ?[Héyéolgr%ﬁ sgégé\ﬁécjag egﬁég g?[fgct x& cefi ghéc dﬁc productivity of the

ne:omdaliandiost @i Ginefydfe maranatedisueh that te del;l&td sigic audiconzeds achieved in
b T eSS S0 U5, SEBETPRYSh cr prcs
1§J%%9Ld% B? attrlaﬁsrﬁﬁ{ ﬁﬂagéjj)ﬂfle E@F"&ultﬁf&qn \MHI(!h }Qx?an%%}@ Hccs?r'?ﬂe ﬁl@ductlon

e ordinarily skilled artisan. CGenerally, e pHIs
phayjeud tledcetl gulurk exeainghewdenhallotatls 61 ﬁlsa:m@be?s ﬁe trsindgn U.S. Patent

Vo). 190 S5 Babt b Bhedht B350 £ OBRTER e

dIRBIRE 8NwEigh he Pk pabrpdRitely iSfetcPREMREN about

3Q0C to 38C, and a suitable dq 2 is between 5-90% of ‘

air sl@ﬂgwmgu f@nmcnmnoapmmi %gpamh@ dgecctlives écélpvsﬁ@mym lp&proteins

fronF Fe lt (g,lbpg Prgtll'lalﬁl td['e gcrnrc]lg({nq e oq }Prgse%oglrolqrtt)féSt g eln go%e eprotems can be

cpliRd ¢chd @Bretﬂﬂlé’tﬁl@c@r frehelk mymbehe:@moummy §ro\0idﬂﬁ Metifa€others are made

i nocul ati on or growth phase or step. The cell culture

inFeE N dnheher deldtisyPiosanspisdiigsteaie! pRugicagion prasessdmyolves lysis of the
I t l,

B bRl R B0 P HE g@%}“&@#‘%&&ﬁ*‘%@%éf’?w osmorie shock, or

esnemtfum:am@lm Stehvdisryptafn theserarraalircantrostol deldell iy the

be manlpul ted such that t edeswed sialic acjd

reoreente el benievad e ubcus tReeTY @ebaﬁ? it o pgove due to

(ReiPIRfI G E thAS RRGencihite rdM ALY BT Hgﬂzr&ﬁﬁﬁ&nﬁﬁugﬁgn %?i)ﬂ' filtration. The

culture process is preceded by a transition phase of

stihe peodldm aiiges, wthotigh onti sofrllpascaleetih dirfagly sedreted proteins due to the

oductj o has f th culture are. en ed. .
oBF HEh AEe B RE st P ERsbuBER LY & B RSP R onens in the course
oE’&IeQﬁétqu)mc&mﬁ&lm};Zl and Chaderjian et al,
Bi otechnol . Prog. 21(2):550-3 (2005), the entire
di sclsapekriged WinéW W@l@%ﬂl@ﬁqt?n |0ﬁ@éﬁfﬁﬁé P kegn B?tamed its
st afrcﬁ{o?lr}‘é)% @% roﬂlc? Broltz‘?lll ﬁ%&gcri vaf Iﬁgg?% otdsgg }peftf%%@'te'a% 4 combination
ot elfferahe b}lirbﬁldtolgrdphjaldc&md@;ﬁe tigkso wchthU@Isb@rzﬂi mpfcessmmms on the

of the protein. Sone proteins can be caused to
bage Pk @&C‘&ﬁ%éﬁ&@c ?Wyﬁfqm@ble@r [or pige- ot fel %iarﬁwlﬁ%q%%rap hy resins

agsr QULbIORA lo8oh (Qttll&%% %Lﬁ'ﬁl ué@éi%whﬁg Rb& cItHxl d'r?'{ng%f t}{%ﬁjrurﬁ”bﬁlon scheme

| atter proteins, st step a purificatio
ttho pessulanpolaesvblysd. s[‘ hefessehe Qfehcth, ofthdse kepaamiob enctloxde is that
P&éﬂ{a}‘% ﬁ\:/acaprblére%ﬁs‘ggfeg rtt(l;] %%%e at c[] &érlélr%l rads d5wn hap In%aclolu%ir;le éacrhlevmg a

physical separation that increases as they pass further down the column, or to adhere selectively

to the separation medium, being then differentially eluted by different solvents. In some cases,
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enzymatic treatnments. Such disruption rel eases the
entire contents of the cell into the honogcnate, and
WO pooagiolised on produces subcel | ul ar fragments the€T/H82908/069395
difficult to reane due to their small size. These are
t}?&i @31%1&%{ ]i)%ﬁ:m Lfﬁeéparat ﬁgrlnflf e{érr?%{]etg Irw?\éelé S%%{ph{;#" gal Iccol{q ca?l aQMere to the
cs Wi, efd $6 al@ein\Of Inﬁbr@ﬁt ﬂ@é‘stﬂoy @ & ﬁk@@otah@ﬁ‘ ﬁitﬁSst (ﬂi{ﬁcicﬁt in the
t he natural death of cells and rel ease of
ﬂﬁ‘t’vrth‘@éf:]ll | Tehyus Hgiicetiom of gregmbinast RIAGIN dippbihe sels cylig planammalian
LEE I I,0 f.i ed
HERERT R bl e b e el AT S,
ch&hamge@hmmk@sseparatlon fromthe other protelns
produced th% cel | éﬁ{usua%%g atte US|
conbil HAFIGRNESTCIERTFALR4 BRI 1SR FYREYROGFRBY y& t‘h‘ﬁu B gommony used
18- hes ﬁuﬁﬁ%ﬂ&ﬁ UGS RRPANE S MhndeWhRm Ao riOt & Fk%cd%tch&eon the surface
basis of their charge, degree of h drophoblc
(ﬁﬂzeoUSEvea@mdddbfepmnnechr@maﬂ@@wéphwdnggwngnahﬁnmUm.WDVMEd

vai |l abl e for,each of,. the ues
BBl AR eh T o PR D RS FRPTUREs o kel o ey increasing
tRAIohic GHbiddth QreOt@idOctivity PbMBE bufTdreo @@ﬁ@%@@nﬂﬁhe&;@m @k the charged
t hese separation nethods is that proteins can

stesue dlar ieh ehdrangomapeChanciigithepldand thatebs aleie the ¢l of the solute
azgrlot Ly gg@%c%}/éa/r@tghﬁog YI%I g@ktees"go Jh%hée R C%F%Icggxﬂf Jér eﬁ? ﬁlsay be
gselualqiadedny cltiort) lve Stﬁp\pﬁé Gtdpatutivag il rhe Ijaag fhlgset(ﬂhelﬁges have been

differentially eluted di fferent solvents. sone
PEQERSIVE e -dBSPH @HC%}C‘&%‘PW i weassd s fledeased i g Wi%ﬁ}‘? firgesign.
when gt )h %r{h@p&fﬁélk 0 %hesif?@tfs{rfa'l ﬁlgjlflic)étﬁggﬂﬁgraﬁ&n& gﬁtl&ﬂk&@& for
and the protein of 1 nterest does not
eparoplej rmhofer el e Basec! ms peesdnte. Rav.t1IRes01 f2|7d%@(tlh,rtbugh1ré disclosure of
Th%fq uriﬁication reconb|nant proteins fromthe
VHRFN S ERTERTRE O PRI "Hf HGSI R |'s may i ncl ude one
or mp gdd@fibil R hdnihglih hobl @& Idhek bulaRdiie ror%a‘ﬁﬁnﬁ’&ﬁﬁ‘@@@é%d as host
chomar ogr aphi ¢ steps. |on exchange chro ograghy is a
cehy f@naxmgﬂsz@pmf &qreqmmlwepltom lr(sr casmmmﬂ ly yose
bR Pbgraamy S e Bl artinable B TR B cpisgmany
& chifirg \&i@)rs'ilﬁd;séca@ﬁ &d 2byticapposhtie ishahgesyatdraahededsoartificial
chronatogra phy matrix, provided the ionic strength of
hRESONE HYUAGD Ner st Pdier peps) BiiblEfitrPembirangpivgrdionyp! heterologous

p?&&('rﬁ‘h%ﬁldpxc%z%?&%a}&%u% %m)zb% Sacﬁtaﬁgm"rs% Iﬁétuﬁeéwo 140 (1981); EP

conducti vit npete wt
lB@ﬁSIbﬂﬂshaigkﬁw§98ﬁﬁkb®wwheWMEMOﬂx@hSn@@‘mmMﬂMﬁ529lﬂuxetm

R oy F Pk g??&g%; Paslit kLR REw SR 9L RRhist 54574,

120V &cBurt INE . $haRESO). W3@Q[‘<ﬁ}3§)t !Ksz LYiniftA Rt @Mz@)eK bulgaricus (ATCC

gradual (gradient elution) or stepw se (step el ution).
lbﬁﬂﬁhéfpaétMMﬂhédéKbhahﬁﬁsKhaﬂeﬂbééh;ﬁﬁﬁ@DBKS#VEWMHWMM(AICC

B ot et R0 iP5 SHOP EE Rl Phstesonssond €

Rty Vadsstr Erlopurd)f Peakipfoat (RINeSap@YUSicekrishna er o/, J. Basic
anti bodi es see, for exanple, Fahrner et a

MBI AB1205 CEhetISS Bingandiaby Trivncb0na pepsigabb 2§4. 2bHeNewospora
ELREJJ é asgelscﬁ ! 9%%;13?2%0\@@.' §CI{] IBSSA,%p§%$)S§2%3 (W;)ngh%a%glomyces such

rence
as Schwanmomyces occidentalis (EP 394,538 published 31 Oct. 1990); and filamentous fungi

such as, e.g., Neurospora, Penicillium, Tolypocladium (WO 91/00357 published 10 Jan. 1991),

odt g¢lls, such as

and Aspergillus hosts such as A. nidulans (Ballance ef a/., Biochem. Biophys. Res. Commun.,
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In addition to manmal i an host cells, other eukaryotic
organi sns can be used as host cells for expression of

W@ b@oexsedrbi nant protein. For expression in yeBSI/URE%/069395
cells, such as commopn baker's yeast or Saccharonyces
1§8F ﬁ\ﬂlﬁb%ﬁ)&zuflibﬁm cgayeég&r S6: '2@@ l2§fj?l983 Yc ton et al., Proc. Natl. Acad.
epi somal cating Vectors based on t'he 2-m cron
Snl asm. 4, 14@06@71&(119(8n))\aem40mg¢r (mﬁymsltyn@sr EMB@i a!l 475 479 (1985)).

l\ggggl%%ﬁgg?a YAC %1%91% GISFl ﬁ%@?gﬁﬁ%ﬁ/ gSt S El,lfrgleﬁgo yeast capable of

ok \Gth léﬁ%e%‘ﬁh'o?%%@lhﬁfn@fﬂé%@%@ %rﬁ%tlﬁ@@@ﬁbm%ﬁ&i’a Wrﬁz@da Kloeckera,
Nat ure, 290: 140 (1981); EP 139, 383 published May

HQ%)SYKMCIWD rhpudepsio gmdsRl(qdo@/ ulpaf lisNef. spem@qa)eg@gthat are

cglglgglrgryggf t}%%(’claFBsi ogjyc%s sl(q 1%!@%9%)@5 @B%ggx% 1(? ég%é%g %gmlsg‘y of
NLQHVBRGSHII 16981 9&). |, FxlpressiBasistihstor thé Jidte &}9(8&)&5 yeasts are well known
K fragilis (ATCC 12, 424) K. bul garicus (ATCC 16, 045),
ixtheyigkéioanicicoparodibavatdle. K. waltii (ATCC 56, 500)

g o;j[}gg g’ﬁl"l 48%51?%@&-[%% %‘(bli%g gglg‘\)a,ygﬁ &:%E esr%rﬁr% ol%ecrt(gg include baculoviral

vatidrsKFormenpxésaion $i plyarhosidets, (pificdlady 2R6)ylecdBhalsi phant hosts such as
pastoris (EP 183, 070; Sreekrishna et al., J . Basic
tma&% BRIGD) bl  CXpEESSio Eecsrg INCHIgg gfgtors éﬁ’iﬁ%ﬁ%of&’,m Wi%wﬁa&@e%f
&Qk@r&gﬁugﬁécggg) Neur ospora crassa (Case et al,
cad. Sci. USA, 76: 5259 5263 (1979));
Schwdiminoriyciesf 8yehesay iSchuamasomtcesioooltirdentabkasy(tEmost cells.
P %’4 @(50%2 &8ﬁbcl sS sll tgléle f(}rﬁéﬁ{ﬁé%%?xgl)m@g%%@ (itl%lqarger%ems fo be protected by

nl@hy pO6é ﬁﬂiaHmn( MR 1A DRBSF c Ribhd e shdlBupleiria L8R hs Gram-negative

and Aspergillus hosts such as A nidulans (Ballance et
oaGrarBiposiH eqreBiigphylsxanmies, of @stfiiractetia mclpig £soiggichia (e.g.. E. coli),

AT AP ey T oEh EP

Skthihelld BSAW)ur A SAeratidingesdahe | iybstaid, mnas,, SHiEBR) Iﬂhlz()bza

4 : 475 479 (1985)) Met hyl otropi c yeasts are suitab

MiseastiHaedid @ wedcadie I pag crabodiment. grpmregdfiegellyaggped Examples of £
R N

GRS AT PRI G R EENLPIM BRus e

(ﬁaaelmhgm,r@ C?esl\méfmrauISopxstysfor lsindoirhlodot 1681 dap. 1A9D41§t9 o TCC Deposit

t ¢ exenpl of this cl f
b L g PR S o e SRR SR PSSR ap e
(Jyt%mymﬁ (ae@@%clﬁg%n{pi%zﬁpc-@m@&g?upﬁarﬁeymsnisatfm std38 635). Other

| isted and ot her yeasts are we known in the art
sapid$ ard @rwa@wﬁwmfaﬂublyasalv aoligdbh eATEGS lé%é} és s?lOR, f.rvolil 1776

GEFitte Raenl B P P UBL B APk e Ul b g RSP S ave

inQ@shti Gahihsy th@@ﬁﬁaﬁtmgl Mém{ocﬁlf@moysbta&qng) g&rivatiaatorRas bsthe above-
such as tobacco, suitable expression vectors include

mREEpRAdDageriR hdng dafined BENOTYPep PSP o thE@ﬂ@Béé?Séflb‘iﬁﬂn for
egiiﬂ@‘;,ﬁs%saz ﬂb%d??%%@%@ 1&9‘6? l‘?fsh%éﬁgfal &F%@%&%MB sBk&%he

0 cultures’of prok ryo
approjadty bidi@idtelshe oeb tensklatatiabteplifailitgxpthe sgiliagn in the cells ofa
ant i bodi es and ot her proteins, to be protected by
PEFLCH B R SKARRISA I i e T AN & NeSSISA e T Loed as the host

vR AR &ML &N p?ﬁ&ﬂs%ﬁcﬁs%l@g%[kﬁﬁa, pACYCI177, or pKN410 are used to

supply the replicon. Typically the host cell should secrete minimal amounts of proteolytic

enzymes, and additional protease inhibitors may desirably be incorporated in the cell culture.
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5

or Gam positive organi sns. Exanpl es of useful
bacteria include Escherichia (e.g., E. coli), Bacilli

W@ 2009/0095B% subtilis), Enterobacteria, PseudonoP@EBUS2008/069395

species (e.g., P. aeruginosa), Salnonella

typhi

Pr ot el\g&s{flé)dghf?} th?ﬁordﬁ%;] l(;%{)\?e@yc‘ Wergg%l (Prf(')ferlséo%bmant proteins from
nBamatoaalus. holstn:eﬁ relt@nbadilyente]l kgpamimeégatti Vieghe pbllsepaideis produced

.used. Exanpl| es gg coli strains, include strai V\q . .

1.4 00%- BRERFHRHR S 1B18- AETRRETEN BELFafng] G115 ggl Popolypepiide will be
i / ol

YRS By AL AT OEL ek st 300 0

Bletechratdeyek’: i i2P@b(1999 nSkadi mg Btakddiun, SGBRchaii hgp8 1040 (1988)).

n 0%%) ﬁﬁc\é\gsjéfyétg)élflggsgﬁﬁg( H?o‘%ﬁt%grgtﬁg%ehbgi tLq R%%%Iél?ular medium by
RirR3n 83 as Bl DRI, StdhaliHe tﬂﬂCfel@@sreL MRthRTohRek %thc cell into the
such as E. coli 294 ATOCp E. coli B,
}’@molgpnam agd (nATdos _’prcgigvc)s Sgh@ Elar {;rggmerpa/@@g(rgqmult to remove due to
tl|3(| JI‘ L cﬁl?Sé%Ci \?/Iéease%?c}%lﬂlct ﬁyarcn?ovcd lgfferti‘\l}elflln%eatsl ﬁ?%ar‘uon or by filtration.

constadiayding tdecdlivattomssisbéd @iy raéchhiealaliovgivanédhai@ek such as
bact eri a havi ng def i ned genot yPes are known in the art
hapw e sEON 98 aeqdﬁm lingr Whils AR Olepra{dnigiesigp gensrablysitetively liberated,
sﬁﬂi’?’g& %u%s ilg.'\%gs@/ ral &sad@argggég Elﬁl léf Imr%&‘?r?lsl?rﬁy afiGh %L&g Engineerin

e appropriate bacteria ta onsi deration

Hepsdnaedbi BT 55 (16D4)) hﬁ:nﬂm:pitmre Gm:ra:aSesj; iwhwh@tﬁles ocn‘ur during processing, may
acterium For %Ea col i ratia,

Ao Har iep gt e S Mot b F‘if” 8B e plslgs a broad
%@I'ih dontBRMMin IlNg %ﬁﬁ&hg SuSikie Rcids, aﬂ@%@gacclpa%%g Nucleic acids and
pACYCL177. or pK are used to supply the replicon.

p‘ﬁj&pa@hm@ﬁs tiivecasostlutpe xhscghbu p@testeﬂélv@p@pmaﬁm%ﬂlbsmumr@wssmg by

dit
P RLEr g oG B THSr pBr Soal RS ThGuan gr hese
a8 sNB O prdi@h of ﬁl@br@;ﬁ O didate E}%C‘{Ql‘xllﬁbadloaﬁﬂocess and result in
purification of reconbinant proteins from

unaerepiabhydd W aivldsoaprertd methpdsperurdicatieq efdieigeelpeaus pakypeptides from
mlcrotoha‘la’ fc%l%ﬁta 1(§n lngﬁﬁ) (R% X}BEB%a'[edage Hg‘scr%é%id H)?%garhﬂ Qn U.S. Patent No.

r oor gahi sm suc ¢k a
7f LH@gJOSQtIhe Entire distlosirh ef ﬁ/hicy mseﬁpdpredﬁly chlol*poMed’ ey @y ecference.
i nsi de the cell or in the periplasmc spa
(Ki prit HsRebassed tat iy f@fm%t@eur%ﬁvcg ﬁd&uﬁgﬁ%wlﬁwho% slescribed
h%g)cé‘g;rg %né/]f%gl?ﬂlstr?l%ﬁ 'ﬁeﬂm% ThE Iﬁgeﬁ%)gggﬁs té)i‘?{/c:@{}g ?ﬂrvgllltéfa}g%n be combined
wilteanyrmudreifavtrimgmpradess deeb Iosect for theeraiuties edcbutrapndrpdifipation of
b‘}élﬂ"g’a\t racti on such as cell lysis. Such disruption
¥ HRLPPHEentire contents of the cell into the
honogenate, and in addition produces subcell ul ar
fragnents that are difficult to renove due to their

smal 12 si zelniibpdise are gener ally renoved by
:jlyfsr gr Ieg)tre!t rredc € r%o{gl aéérg 3}16 ds gf%hgz ig]rlegen? nﬁ/grﬂion]a? &%d lto prevent the

ré'desflblrpbflﬁfd:r—t e&am irqta€lsais dh@ﬁlﬁas bdsmimg eftibodick,ancladinhié@chpeutic and
mlling. Wiile the protein of interest is generally
dupenegicipEbeigs; ﬁ@ﬁl&?@@s withighg SéePﬁﬁfcfb%Ereﬁf‘@\véwg@\P@rnaqlude but are not

I 1?@%‘18@%9&%&2%%(}%5 mcﬁ)u Itlge'l %,?t%g%rh% 111(?[@ ﬁN@{C)?égrter et al., Proc.

ngi neeri ng , rrirson e
Wehﬂecvdat?ur @Sﬂn&)‘%w@m%h LoF 1 reno Blous, 72ius 3aganti-CD20 antibodies

T P S T

or humanized variant of the 2H7 antibody as in US Patent No. 5,721,108B1, or Tositumomab
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]5 spectrum of contam nating proteins, nucleic acids,
and pol ysacchari des. Nucl eic acids and pol ysacchari des

WO ppeesses sol ution viscosity, potentially conpPCTEHE1008/069395

subsequent processing by centrifugation, cross-flow

({B ')bxffi‘iﬁ@ dnqu & ‘E?JEW 9r 3Ry, 1 o0l ?9*”}%1‘81“111@%&185‘1%1 Pliblication

ese co tam nants Mﬁt t'he protein o nt er est
M@nwbﬁbéb66fbaﬁpUE[ﬂhﬁmbmhanpﬂomegswamMZﬂbaﬂktaﬁhmyrnaumdann

\Z‘E@F R R S"Eu &é@p@ﬁﬁ?p&égufff 6 APASTIN® (Kim er

dn ek thiacfo% mtéﬁtdlo@)blrn%tlgﬁal%m&%eﬁﬁ\% &F(§96/30046, and WO
descri bed, for exanple, in U'S. Patent No. 7,169, 908,

ECLERE htrubshgil slabsut e 1698)witePSG4 aebﬂpnd@eéwm/‘m 09) anti-CD40

R it SR P R B SL PG S s TR i comra s

eI Ndss 825700, ed oBen g n saaﬁge anlry Tk plkh @ 4 3117 i(P991), and Hourmant
purposes The met hods of t present inventon can be

%éﬁbﬁ’ﬁ’é‘m’l%quh’”éﬁyﬁﬁa)ﬁgﬁb%m ﬁmgla&(&’t@WI develropee!f lorl :2623-2632
ec 3%n8th%{na85‘nat1 FS&%a@@’N%@(}E&% 518‘%?';] ng'@‘rl)ﬂf %r%rf)ed gent No. 5,622,700,

I han
iegﬂfbd)dipmam ]9@’h©r aEihho o9 7afcot hepupligse hily meB)‘PU) anti-agte(including

used o prevent the reduction of inter-
it F%@mﬂo 2L Ul G Soh o b S F 1savdh Mm%@ 19ﬁ%r>uH’>r%’§tcm No.

5t(5t,qr3q|§elg 68 }‘@%alg 2?' ?s%o%ﬁ(b @3/@@“3 h?n%d I\ﬂ}tﬁll Q old)|9§50br l'Ilrtltematlonal

hin the scope of 'the present invention include
Amﬁlcatm‘n No. G 1ed S8y 1 3AftfiledHBR2 30n0BAdS Estentiéd. bdi1AG38); anti-Apo-2

neir ST UV Hbanblies PhoShy 1o R fmFiggnuvodics

15@13@5%%2@XRFW@AD@@%OCBPBTlbsﬁﬁl' MIAKS y@ﬂg@@ w@msﬂum 5,672,347 issued

ant i 'as 1n US Patent
S(CRICMMAM nPy7. Larakicrelr. |fcln@1‘lwﬁ’bdéﬁ€42é64ﬁré65|3a(r1|99®f andHghainaut er al,

éfWCfl! e c? %%@Ag H}%(ﬁ) nﬁNq 1s§u€t é% %%r éi‘%ggtur?ﬂean Patent No. 0 420

9@hes1t grd&&SNBGeZn&leQBQ%) .and- hhﬂltaﬁ B tesal (WOBIRIats published
. WD 95/ 23865); anti-VEGF antlbodles i ncl udi ng .
lhbfmm FedO%hd#wrEaF Ru(?hlmynf?&tm hegarized 225wgRody s in WO 96/40210

@Bkﬁg%@%@&g?hﬁ@) ?EI R %&ﬂ% ﬁéféggrtggpg}%‘%%)’l\}o. 4,515,893

15subBMe4 7( 19832 antitCID &Y orainti anadntiBudibs aahiaoOHNG2 1 YVIOMULECT®) and

e TN L T L
sam éﬁﬁ@bﬁ{mm%ﬁ B@%Q@h%&@z aﬂﬁhz%”myu%ﬁﬁb(}/)aﬂ ?@I\QS%)) anti-CD52

t hereof (W0 anti a (US Pat’ent
aB1BRIcsH00h dWBB’/KZE?ﬁ&I (RSthmptm e'tal alVaiufa é?r?siﬂaaﬁw (1989)); anti-Fc

P abangich vl BERRTRR R (Brae OO SR B Rriapo v ot

]ﬂq%na/z 62531 (2)63)@6(3@99 81995 pRfki- bﬁ%ﬁb&ﬁbﬂy@ﬁ@'am%ﬂﬂ'@gm) b@[ﬁbodles such as
WO 95/19181); anti-CD18 éUS Pat ent . 622, 700,

hl\élgdédslaqskw et ap, CaiggryResop>33 lilﬂ@bV@@?ﬁ%@Sl@99%u@1thb§ﬁléﬁdlfemd

%&E%f%ﬁéiﬁégeﬁ%C?%GB%,%gg%é%%pl%ggﬂgé§é§g?%§§§e§£9ig38Camwr

Rek. 138 3Faissnt-58Ens (59991and R3chnasued EelerResyS233 Sﬁ;&ﬂ25916s 5920s
WO 93/ 04173 bllshed March 4, 1993, or International
(K5 eithodies st bipety exdomyaranaina eelisshchinfe?43dLitpggaal g/

IRakAHE 280y:1.9,(19dk) 338 -C ARG BRRss2e. 0. AT 13/5 (Ellis er al., J. Immunol.
155(2):925-937 (1995)); anti-CD33 antibodies such as Hu M 195 (Jurcic er al., Cancer Res
55(23 Suppl):5908s-5910s (1995) and CMA-676 or CDP771; anti-CD22 antibodies such as

LL2 or LymphoCide (Juweid et al., Cancer Res 55(23 Suppl):5899s-5907s (1995)); anti-
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receptor antibody (WD 98/51793 published Novenber 19,
1998); anti-TNF- aanti bodi es including cA2
WQ REMOGADE(r)), CDP571 and MAK-195 (See, US Pal’@rrUSNOS/069395
, 672,347 issued Septenber 30, 1997, Lorenz et a

F g@%kﬁbo%%a (séc)hl\?esgﬁélﬁ %@é@]}&%(@fs%nibglggg@z% r{!ﬁ)&he? Euch as

aBETkimabi o 8 T3 Fanmomw@) (aEurRﬂaéanleateemIchl\ab MIEDBU2T GSYNAGIS®):
Bl granted Novenber 1 anti.-
o OB o) ST BEDE K Y PTgics St M2 ani-

h@ﬁaﬂh@ﬁﬁtﬁ%@%s QhichH 'F?J‘Mﬁfieﬁﬁ %nt%btd'y WWA‘@ﬁQ@ W 065408 M ody
O published December 19, 1996); anti-CD3 anti bodi es

(‘o\uahx,amuwﬁ@p(cwﬁ)Paplm aN@bodélz IBIS% 89@-aw&35@r§db0&/hy I7TAXIN®; anti-

L s RO BTy Py (/RN Rk ) i 1714 amibody

(Fabevd4) Newi- ﬁu&%&o%@@et%ﬁh@@ Bessnben); %nu.kal%h imelanoma antibody R24
anti - anti bodi es such as the cM 7412 anti bod Choy

derected agapyst HPPtgase Rslgnagigunansgugsoysigl gurcinogi (PG5 2nd anti-

ant | I.es. such

9355 398055 S0, 37, SPATAPEEL LB SO, ol s B nioss
Cﬁﬁolyhﬁ([NBQlﬁﬁEHe@ﬁdyrréﬂ taget adigagabnst ahttigily hasid dre: HER2 receptor,
Grazi ano_et al . I'munol . 155(10):4996-5002 (1995);

xﬁﬁﬂil@aﬁg@%béﬂﬂﬂ?d% CI4Hki gen (CEA) anti bodi es such as
5 935 i@%ﬁgﬂﬁ&ﬁ gaggg)od?és' arg@\nﬁcﬁ 533111 c%ﬁ{cgﬁ&gaﬁ:le)to treat VdrlOUS diseases,

antib i rected agal nst breast
1mmmmh@®nm®~cells i ncludi ng huBrE-3, hu-Mc 3 and CF1L6

E fgggl? Eél&&ﬁ% SI%:CHW oglgrggletss égen@%&as%l&gp t gé?eésgr%%g‘zeﬁ)}lon are used for the
p?c%%@t%orf’&%ﬁ@foﬁl%%ﬁ@a}mb@cﬂ& Radi@stbat plicid to col on

carci noma cells such as C242 (thton et al, EBur J .
I mmunol . 26(1):1-9 (1996)); anti-CD38 antlbodles e.g.
. |s.etugl, J. Immunol. 155(2):925-937
- anti bodi es such as Hu ML95 (Jurcic

et alp; %%QRIF@XAW% Bally 28088r&PARSchid 89B)he/ANd
CVA- 6%% or CDP771; a%tl %%gz aztl odi es sugh as L?_Zuo?ll

nLqmrp]ho@ad@b((dj u\m@pt@d agaimgit the@[hz,{)e;rnuggs 1515(@13% is the antibody called

SRRSO AR T T ) LPRERL AR 936 8Bl »

idBcARCOXihrRRaenEd It Ead witREDRIEY b) felra@bityi O‘R%Vade or follicular, CD20-
anti bodi es such as MEDI -493 (SYNAQ S(r)); anti -

Papitivh Giedgog i e spRamomR P VitraReshapsy of ﬁ@ﬁl%b%ﬂlﬂdé%s have

D S Tt

cExipRexht-dipehddndtabdippicty EBCpHdDpe/. ablobb 83(2):BEC24S5 (1994))

e e R L D s
(A?)Ld)AM%fH Jcpé?qu x(tﬁ)@i?r%b\ﬂ%%ecn R WE‘ aft® bx‘?ﬁ@&&@e ;:ffFe\)cth in tritiated

tunmor anti bO t1-human nel anonma antib
tiohinnid ot mmboagmatmmtasmargian ghduos hheptosartiiee thy eonle othcr anti-CD19 and

GIRERLREE A s SRR o kb BME AN A ER R erey pyeseen
rndmbibh 8 BdHehrotleAptdR aAM tdxRRMMSs £I86 B BbEdey elcﬁern{&ﬁally In particular,

preferred target antigens for the anti body herein are:
rigeRpab. serspizes drogEestant gemacBaoll amphopg cel digesgpale cytotoxic effects of

doxorubicin, CDDP, VP-1 6, diphtheria toxin and ricin (Demidem ef /., Cancer Chemotherapy

& Radiopharmaceuticals 12(3):177-186 (1997)). In vivo preclinical studies have shown that

rituximab depletes B cells from the peripheral blood, lymph nodes, and bone marrow of
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Many of these antibodies are widely used in clinical
practice to treat various diseases, including cancer.

WO p00g@esat n speci fic enbodi nents, the nmet hods PET/UK08/069395

present invention are used for the production of the
%%#8%%09@ gﬂ%gu%b 9@&?%@%1%%&%@%1?%5{&3% é)rocesses (Reff et
cg,eﬁditold@étﬂ)ybéﬂlgﬁ neEBded chi neric nuri ne/ hunan

nono onal nti body directed agai

Ritu H‘”‘IP?Q IF%}W C%%ﬂe’lﬂg‘bﬁl 8%%%8“% FC{DEJ‘%%% g? §'bat. Nos,
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renal | ograft rejection identified by DNA m croarray
/‘gﬁ(b‘f’P$Rh@GSGSG\)@d|chLJéS%h@ijl)lfrér{tYsYCQ@éW}rN%htli(oQG IKVEIKR (SEQ

Iﬁdﬁ(é ? phar maceuti cal conpositions conprising
H 21 T7 anti-CD20 antibodies. In specific

eﬁbotﬂmmbﬁcﬁlheaMHI@mqé@@chW)antI body is an anti body
listed in Table abl e Humani zed anti - CD20

Ant i @d@L‘éhﬂGﬂﬁhWﬁP §Gﬁﬁ@ﬂé&A@i@Y T SYANMEUMY VR QAR RGLEWVGA
NG ISR TR RSRBI R vovsy
WYSDVAVGQEG AL LBYSS (SEQ ID NO:2).

Each of the antibody variants C, D, F and G of Table 2 comprises the light chain
variable sequence (Vy):

DIQMTQSPSSLSASVGDRVTITCRASSSVSYLHWYQQKPGKAPKPLIYAPSNI
ASGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQWAFNPPTFGQGTKVEIKR (SEQ
ID NO:3), and

the heavy chain variable sequence (Vy):

EVQLVESGGGLVQPGGSLRLSCAASGYTFTSYNMHWVRQAPGKGLEWVGA
[YPGNGATSYNQKFKGRFTISVDKSKNTLYLQMNSLRAEDTAVYYCARVVYYSASY
WYFDVWGQGTLVTVSS (SEQ ID NO:4).

The antibody variant H of Table 2 comprises the light chain variable sequence (V)

of SEQ ID NO:3 (above) and the heavy chain variable sequence (Vy)
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[2%]
(9%

I I 59 141 1 2 6 15 Each of the anti body variants A,

B and | of Table 2 conprises the |ight chain variable
wae@aeses (Vt): D QUTQSPSSLSASVGDRVTI TCR PCT/US2008/069395

L SSSVSYMHWY QQKPGKAPKPLI Y APSNL LSGVPSRFSGSGSG

o 0 TG el Vo R s i oo

RRIIBOCABKSKNATSYNYM NHRQARCHKANEYWCARVVY YSYRY
| YPGNGDTSY FKGRET| SVDKSKNTL YL QUNSL RAEDTAVYYCARVVYYSN
SY RMPBANSGTY VY VSSSE @é@ NB'No 2). Each of the

ant i ti%@%g a?xm) ﬁ 155\ angh 3 aft a-B"f)Lb% @or%pr‘?s%grﬂ{e' RfSength light

the Iight aln v e sequence (V
th@VB’@BSSLSASVGDR\/T | TCRASSSVSYL I—WQJ(PGKAPKPLI YAPSNL

SRR B S R TR TS R e st iy apsne

Aan v abk esesa8ena s IV SEOPEDEATYYCQQWSENPPT EV\%GTKVEIKRTVAA
EVQLVESGGGL VOPGGSL RLSCAA GYTFTSYNM—I%SRQA

HWW%VMWN&W@WWW@&VTF QDSK

REVERURBERASFIS oy IR LB sk oo,

var i ablrensaqugasR A dmprizts Skt lelagme%v§ akoy ejquanet: t he
heavy chai n variabl e sequence N)
S GO RO AT SR RFROABEIREY BB K G EWVGA

S BT BB L 1

\N@l DV Eac G DE VT WE St KBy MarA BSRISSTSGB8Tand GCoVKDYFPEPVTVS

g' SR BRI PG VLS SO 8 RG DR Rnvvnmikpsn TR VDK K

@R%W%@BQWWWWWWT@VMVSHEDPE
ASC:\/PSRFSGSGSGTDFTLTI SSLQPEDFATYYCQOASFNPPTFGQGTKV

VIWWYVD(JVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNK

B RS SR A BRRE RS VEWESN

r P (
GOPINON®K T Mary @ps DA SeT L Talrer \HDKQKWQ@@N\Y}'”BTSWMI IEALHNHYTQK
| en th heavy chai n sequence:
SL SI PGK (SE é ID NO:7).

Variant B of Table 2 comprises the full length heavy chain sequence:

EVQLVESGGGLVQPGGSLRLSCAASGYTFISYNMHWVRQAPGKGLEWVGA
IYPGNGDTSYNQKFKGRFTISVDKSKNTLYLQMNSLRAEDTAVYYCARVVYYSNSY
WYFDVWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVS
WNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKK
VEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPE
VKINWYVDGVEVHNAKTKPREEQYNATYRVVSVLTVLHQDWINGKEYKCKVSN
KALPAPIAATISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWES
NGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQ
KSLSLSPGK (SEQ ID NO:8).

Variant | of Table 2 comprises the full length heavy chain sequence:

EVQLVESGGGLVQPGGSLRLSCAASGYTFTSYNMHWVRQAPGKGLEWVGA
IYPGNGDTSYNQKFKGRFTISVDKSKNTLYLQMNSLRAEDTAVYYCARVVYYSNSY
WYFDVWGQGTLVTVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVS

WNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKK
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EVQLVESGGEGELVQPGGESLRL SCAASGYTFTSYNVHWRQAPGKGLEW/GA
I YPGNGD

WO 3NGBKCRFTI SVDKSKNTLYLQVNSL RAEDTAVYYCARVVY YBXBYS2008/069395

WYFDVWAGQG | LV f VSSAS

RN BB R By o T PR ARGy S EDPE

\DKKNWYVDGVEVHNAKTKPREEQYNATYRVVSVLTVLHQDWLNGKEYKCKVSN

P T SRR G P B SRR PR e WYY B a v wes

WWE%B@@YN@T@@%K@EWQ@WWWM} INHYTQ
ALPAPI EKTI SKAKGQPREPQVYTLPPSREEMIKNQVSL TCLVKGFYPSD

WEAEBN}IGC@EM\[D(NWF@VL DSDGSFFLYSKL TVDKSRV\L_XZSN\/F SCSW
| EALHNl LSP t of
Fabl @B L Bg T EEE CRENR T I e bt IRRL Y Enap s the fullength

B OLIRNE &quence:
QVES(I%GLVQDGGSL RLSCAASGYTFFSYNVHW/ PGKGALEWGA

| YPGNREONSYRORERKCRETY SVKEKNTIRASANGE RABSTROQKEARARKEN Y APSNL
%&%W@Q%?E%%EKM&%B%@%%%BMEEEE\/&B»%E& FIKRTVAA

}WFIFPPSDLQLKSGi ASVVCLLNNFYPREAKVQWKVDNALQQGNQQESVTFQDSK

GALTSGVHTFPAVL OSSGL YSL SSVVTVPSSSL GI! (%T
IWSI SSTLTLSKADYEKHKVYACEVTHQGLSSPV KSFNRGEC (SEQ ID NO:9).

VEPKSEPRI & DERRGRARS W AESYE W PREEHDTELM SRIPEYLGDVS

HEDPE
VKF I\NWK[KBIESIHWTWQRE EQYRABYRWSIVIY TV NYDIM NGKERRABNG LEWVGA

e T NSRS RRATS L RS RAES TASRYERR Wy vsasy

W PPV VS SRESRIAPIKH I PVEICHRWE G R SCSMMPERIDINP E PV TV S
YTQ KSLSLSPGK Q1D NO 8 Variant | of Table 2

WolrpriIsesGY Hé Fé’GNLQSﬁfgI{ﬁS %%VyTUW&lsﬁLQJ@ﬂéWVNHKPSNTKVDKK
YN G .

R gy

\WWW@E\ILWREEQYNATYRVVSVLTVLHQDWLNGKEYKCKVSN
f KGPSVFPLAPSSKSTSGGTAALGCLVKDYf Pf 1 PV f VS WNSGALTSGVH

RATPAYE BeSESKSMISS(AY RIIBSEIL B P Bt v FSNTCLVKGFYPSDIAVEWES
NP PRI I SPRTAT S KRR S RSB M SRR M vy 1o
RBENAPDCEVBINAKTRRBEEQYNAT YRVWSVL TVL HQDW. NGKEYKCKVSN

AALPAPI AAT] SKAK REPQVYTLPP SLTCLVKG-YPSDI AV
EV\ES Vdrﬁﬁ\t Dof lalgng 2 comprises the ?F}FEngh cavy c}%fn sequence:

KVERE GSY%%W@KWE@%WWLEWVGA
Q KSLSLSPXK ( SEQI NGO 15 Each of the anti body
V&GN §S TNUIB FIEGRGT IﬁdDKIS&ﬂ\J TTabl@MN Y dpEDIas/ Y HEARVVY YSASY

L P S B kARSI BB PV TS

WNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKK
VEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPE
VKENWYVDGVEVHNAKTKPREEQYNATYRVVSVLTVLHQDWILNGKEYKCAVSN
KALPAPIEATISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWES
NGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQ
KSLSLSPGK (SEQ ID NO:11).

Variant I of Table 2 comprises the full length heavy chain sequence:
EVQLVESGGGLVQPGGSLRLSCAASGYTFTSYNMHWVRQAPGKGLEWVGA

IYPGNGATSYNQKFKGRFTISVDKSKNTLYLOQMNSLRAEDTAVYYCARVVYYSASY
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ASGVPSRFSGSGSGTDFTLTI SSLQPEDF
ATYYCQOMFNPPTFGQGTKVE! KRTV LA

WESWBHEBRBEDEQL KSGT ASVVCL L NNFYPREAKVQAKVDNAL QSGNSIQESMTE9395
DSK DSTYSLSSTLTLSKAD YEKHKVYACEVTHQGL SSPVTKSFNRGEC

\K/‘?‘?@\J\degs B, VﬁV@@A@Qk(‘E)W} piabb & 12 taTRTASaSGENe KW tpEPVTVS

 ength he seguen

WMWH@WWWWWE@WKPSN TKVDKK

G i R N R A S PR BV sk

WKENHREPNEYG: VHINAK TKPREE gYNATYRVVSVLTVLH DWLNGKEYKCKVSN
VWNSGAL TSGVHTFPAVL QSSGLYSL SSWTVPSSSLGTQTYI NHKPSNTKV
JOKKPAPIAAT I%KAKGQPRIzPQVY [LPPSREEMTKNQVSLTCLVKGFYPSDIAVEWES

NPT PR BEBsP SRRBRER W YRR PR MY R vy 1o

RYEMAPDIGEVEINAKNIKPREEQYNATYRVVSVL TVL HQDW.NGKEYKCKVSN

KALPAPI AATI SKAKGQ:’REPQ\/YT L PPSREEMIKNQVSLTCLVKGFYPSDI AV
EVES Variant G of Table 2 comprises the full length heavy chain sequence:

Q KSLWE%E%%%S{%%VW@%WI EWVGA

I&’@@[N(hzs ESYNQK FRGREFITESgD K SKeaMyY cQRINS IslegLpiee YYCARVVYYSASY

Y PBN PTRRRETS DGR NN RO AANEARAAGR PV TVS

\ﬁNS(IALIS(IVIIIPPAVI SSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKK
FDVWAGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAAL VKDYFPEPVT

WS)KSCDK THTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPE

WA B AN ARRI RGO RISV AR E Y ek vsn
AEPKSODXTHRGPRCBAR I GFPEYE R FRRKPKATLN, SRTRRYRAMVBYSHIAVEWES

NA@RAVOGVEUR B WaRT REREEOWNAT YR EVR TV ROINY NEKEYKEASNHWHYTQ
@gﬁ@(ﬁ@ S SKAKERBRERQVY TLPPSREEMIKNQVSL TCLVKGFYPSDI AV

NGQPENNYKITTT WWBSD%E@;M%EVDKWS%VW; NHY

TQ KSLSLSPGK C% NGO 11). Variant F of Tab

corrpu\é@s\’ﬁﬁ@ %Cm QP@E@%W%QS@%FK SW@%XRQAPGKGLEWVGA
, S ASSS ?‘f%ﬁfﬁ%@?@ﬁi@f ﬁS@A‘W’%ARVVYYSYRY

DKSKNTLYL LRAEDTAVYYCARWYYSA
WYWHV WAEG. YV TVYEXSIKS: FHSGRSVAER ARSSKSTSGAT. GCLVKDYFPEPVTVS

RS TEGI T EBR N B ) S VBYESS ST XGRS TKVDKK

B SCDK THTCPPCPAPELLGGPSVFLEPPKPKDTLMISRTPEVTCVYVDVSHEDPE
VEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLM SRTPEVTCVVVDVSH

BOPEWY VDGVEVHNAKTKPREEQYNATYRVVSVLTVLHOQDWLNGKEYKCKVSN

AR AN A v

NYEBENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQ
NG%DENNYKTTPPVL DSDGSFFL YSKL TVDKSRWOQGNVFSCSVMHEAL HNHYT
LSPGK (SEQ ID NO:14).

In certain embodiments, the humanized 2H7 antibody of the invention further

comprises amino acid alterations in the IgG Fc and exhibits increased binding affinity for
human FcRn over an antibody having wild-type lgG Fc, by at least 60 fold, at least 70 fold,
at least 80 fold, more preferably at least 100 fold, preferably at least 125 fold, even more
preferably at least 150 fold to about 170 fold.

The N-glycosylation site in IgG is at Asn297 in the Cy2 domain. Humanized 2H7

antibody compositions of the present invention include compositions of any of the preceding
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KSLSLSPGK (SEQ I D NG 12). Variant G of Table 2

conprises the full |ength heavy chain sequence:
WEUQRVESEEEL VQPGGSLRL SCAASGYTFTSYNVHWRQAPGKGLEVR/TG#2008/069395

| YPGNGATSYNQKFKGRFTI SVDKSKNTLYLQVNSLRAEDTA VYYC

e R0 R el o LRyt Ay 80-100% (and preferably

dhbl@@&Lﬁ[%@)/HﬁﬁE’AMhl@S@l ¥SLSHWI TP S SGn G €I Yl raNVNHIKRSNE KM y drate
%ﬁik%k*fh FEEPBER AP M BEP I /BE ESPRERDPL INC SRR PIRHAVERSS

doRI¥BK tions were demonstrated herein to exhibit a surprising im N&(ovcment in binding to
VK NVWVDGVEVHNAKTKPREEQYNATYRWSVLTVLHQD\%L

HaAR PRRIFAA), mmm%%mwmmwwmmmmmn

EVEES, ENNYKTTPPVLDSDGSFFL YSKLTVDKS

lgp AKBUSBEPErOTESEOM B RNy FAB T A %% qorrpalohealthy African
ARbli&ne 15 POPLISERs IRE Lfewnbedh%PQ/tJ) 'ikfF@onMl‘?Eorh 999). Historically,

sequence

ARVRLWESGEELNVPPCCELTRESTAASGY DR IS YN\ RQA PGIKGEEMY/BAst commonly
Wf %ﬁga SF&((%?(E;I;I& uDI§ 'gl’)_mt cpoﬁ%ﬁ)[r)lﬁmgﬁm%yated YB2/0
e@%ﬁﬁ@Mﬁ@%ﬁk&&¥§§ﬁ§&§§%%HE&R&%S%@$?@@ﬁ%&%%QERMKQXEBE§¥Ems
ShiBEAla PEEVHTBRAVL 088G2YSLSSVIHYPSBEL GIUOF ¥ repivMd tkRSNTKodies

V K 1 : Y TP v . e
RAEREII B AR ASED FRYS e R ISRDTL P SR T b eantly
th&BIREd AVKENWMYMBMEVHNAKT IR BERIHQYNA antibodies with reduced fucose content

FYRVVSVLTVLHQDW.NGKEYKCKVSN

ApA PR AR ASIRAKGOPREPOWATY RPSREBINITRINONVSL T uwkae P Seh A
P B SR BRGS0

IQe GKR {SSEQ6): III\D‘ZIMOOW Useraoarm SEI'CIXJ((PNMI SS 6,602,684
he hurranl zed 2H7 the invention furth

d&éﬁbﬂ%ﬂeé()lgéﬁ%‘b((alé%t %I"t“i&%é@ logis UGSy {00 Pg@lpéJSa%QﬂM/OHWM Us
2%6@0%21&0'(@%?@8% [REY R%F%fl nity for human FcRn

over an antib having w Fd-type 19gG Fc, by at | east
60 f o\ bispextiid lea&nvld 2HGlad{ib@ty dne@spas&s ah@hdbodmw}erem one arm of the

bI I t 100.f a east, 125
Pl 1B e b SHPerdnabp gt SIS it B b 2117
ailltzQ)dEQJf %e ﬁW&thn ¥ GRSoth@tatf Ma$Vir8ibi bllngﬁg%ﬁe&‘ﬁm&%?@?econd

in the Cn2 domain. Hunmani zed 2117 anti
apgarodh shasiis apbodinecnyy. é@éﬁ@@nﬁir@vexﬂm 19 ﬁfil@Q’fﬂfj fyie the group consisting of

Sm‘;&g't\ of-~any; n|zd2117
C;In%’i ?)ééi’ g’s ééa\v?}])g@aNigc r)eorloon &%%Crng%}ﬁl EalFoUT> 80- 100%
(and preferably about 90- 99% of the antibody in the

conmposition conprises a mature core carbohydrate
st r uctrdLppeP ks ks fucose, attached to the Fc

regi %re‘&gmbﬁﬁ HNAEAPELLEL; o oi oﬁi‘l‘é %&&Wﬂ%&‘ An‘Pl‘BédW?(huMAbszs 8,
denpnstrate erel nto ex a surp
r]mrmr\tb\lHE['EI]IIraMDathrﬂ@RCOLPIIN‘R’ U.S. Pdlcnt No 5,821 ,337) 1s clinically active
in patients with HER2-overexpressing metastatic breast cancers that have received extensive
prior anti-cancer therapy (Baselga et al., J. Clin. Oncol. 14:737-744 (1996)). Trastuzumab
received marketing approval from the Food and Drug Administration (FDA) September 25,

1998 for the treatment of patients with metastatic breast cancer whose tumors overexpress the

HER?2 protein. In November 2006, the FDA approved Herceptin as part of a treatment regimen
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FcC(RITTA(F 15 8), which is not as effective as
FC(RITTA (V158) in interacting with human | gG

WO-e(oR009528 (FI 58) is nore comon than Fc(RI || ACRUSEBY/069395
in normal, healthy African Anericans and Caucasi ans.

ﬁ?§1t110?$5&{5w sfgclgg}txjolsgl%a%lnag 1@%a(§ﬁ&§glcﬁo n%lgesazi li—laanrrtls tfeéltrmem of patients

\@VlaHyRquolsmv( (ﬂdﬁl}-posml‘& bﬁéast tmcorost commonly used

i ndustri al .S, _contain ut to 6% in the

popuﬁat?r&ncwﬁ%{lmﬁ?t ‘ ﬁF‘ué@'SVI dy vispgisgn dhe dloydne Vi and Vi

RVRY &Gueredf produce antlbodles with 78 to 98%

nonfucosylated speci es. Shinkawa <?/ #/., J Bio. Chem
278m®9pu€3166\@&WM(iDb@yﬁdebb(bEQIEhMDl@ﬂtlbodles

e R R RS R Livsas

\anvmmysmrmmsmD]immssmtypl@mmqw@@mbppvam TKVEIK.
reduced fucose content are al so described in e. [

el aland éﬂ@w@@rﬂ@ $C4 @ptsiati Ydtanghobf Vh (HeRil PO 1gass in

g 'nlylc‘r@”% pRLRtl on6?5}%39%&%%sc@ﬁﬂ%&%’fn%\ﬂk@%GKoLva/\

MN@N&(R@SIYP@QC&)K(ZRHVSQDI{B(NPDQHDMNJSLRQ%J 10087 ¥Q8\RNLGPSF

éf%?&%ﬁb gg§6 602, 684 and US 2003/ 01 75884 (d ycart
HIIAFAYSYs' 2004/ 0093621, US 2004/ 01 10704, US

2004/19%%81%%6%%% Y ana. IW%%ltﬁBQgQ))mgé\sﬁ uz@@c §i:6 1D NO:18)

humani zed 2Fl 7 ant i body enconpasses

ani & giSE Qo e N&Y. I afontame segutides df trivaszuatabl as abo wi heP igure 21 and
nt| n blngﬁgg region of the H and/or L chain of a
H%%% i@ﬂ“ﬁ nti body of the invention, and the other

ar m @agerIERYhi@bolied Wnﬂg/aﬁ&%cﬁr&e@ﬂlés%a@@ﬁeeﬁ eKeeAdin Jaghabue et al,
antigen. In specific enbodi nents, the second antigen

Iple . Canerdd 3 AB(L9 ) gricpisonist s@mg_w BE3545010689): Maier e al,

B TR B A S o,

S&fnd)hﬁl enai | PEABLRR A9188i8Bo0 g6 %05 96 N4 Pba/8 Cahbd MABearch 52:2580-
trastuzumab or HERCHPTI N U. S. Patent No.

ERYROR A & i e T8 Maw.@ﬁfoglm psprayk e al, Cancer
ge%'h%ﬁ)fpff§§1@%@d%@§&a& LE én%gsﬁcs 5;111’]3':@7%845%63 991); Shawver et

ave receil ve tensi ve ro
o BasebgReseb4:a867-1373 (199@1); Artea@aeobl., Chsidd Fs THB 1583963 }1994);

f%%sr%i”“ A&M%%ﬁr (R TPl bttt g Sosand

Kcm)em %e9$1@%99eﬂto@ (Yog) metastatic breast
ose

cancer unors overexpress the 1I1HR2 protein. In
Novenber 2006, the F DA approved Ilerceptin as part of

a treat.nent re |gpnconta|n|ng doxor ubi ci n,

cycl d paclitaxel, for the adjuvant

t r eatine ahi-Of(Raddiendiss Mk, rforlekﬁﬁﬁ%iep@cﬁhﬁrhs‘é%e following sequences:
node- p05|t|ve breast cancer. |In one enbodi nent, the

ant i 11 pnRmbndimesae ey ECSentibedy dosiirise thy folko wamdV Vequence

C% E] ? uences: humani zed 2C4 version 574 anti body
152g é? "NO  16)
DIOMTQTTSS LSASLGDRVI ISCSASQDIS NYLNWYQQKP DGTVKVLIYF

TSSLHSGVPS RFSGSGSGTD YSLTISNLEP EDIATYYCQQ YSTVPWTFGG
GTKLEIKR; and

the following Vy; sequence (SEQ ID NO:21):

EIQLVQSGPE LKQPGETVRI SCKASGYTFT NYGMNWVKQA

PGKGLKWMGW INTYTGEPTY AADFKRRFTF SLETSASTAY
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DI QMTQSPSSL SASVGDRVTI TCKASQDVSI GVAWYQKPGKAPKLLI YSAS
YRYTGVPSRFSGSGSGTDFTLTI SSLQPEDFATYYCQQ

WONI0YBYFEGCQGTKVEI K. and humani zed 2C4 ver si on BJHUS2008/069395
anti body V11 (SEQ ID NO 17)

@%@Wﬁ%ﬁﬁ%ﬁ%@ﬁ%ws

F YFDM\MS@&BELMHV&Smehﬁ tlenetinerGerpaBld prisB€the following V.
|-HER2 anti body conprises the Vi (SEQ I D NO 18)

S&ﬁ@x‘“&?i( (QER NP2 19) domai n sequences of
) : i
st son e LSRG B o

respective anti I ous
@Kopek Mids' [hdwses Ibid s \deS dt i Hed (- HG TagFiTabiies HtQAaIEDFATYYCQQ

WY RGN R har o et ol Cancer Res.
&&%@%#ﬁ@ﬁv Js%g%):m@gsw( eh ’b:23 Ml ecul ar

Car ci nogenesi s 1990) ; ancovski et al |,
PNAS [{\USAYV 1881 (@6 V- @FIES[ RQQSQAABG&J§ TeNYaMNBankeA

R EE Ry 000y AL MRt S A Py gt

CavyerC KeyeanehBSRHRVYE pRWe)(G192) vskiancock el al,
Cancer Res. 5 1:4575-4580 (1991): Shawer et al,
Cancdp apasd cmhodigept. 1lg7atic Y 6k)antinpdyeenyapriseathe fohomiae Vi sequence
gﬁ@nﬁﬁgy@S 3765 (1994); Harwerth et al, J . Biol.
1 2

5160- 15167 (1992); U.S. Patent No.
5, 783)ILABLQSIRE mmﬂae@mmall C@SQ@&SWMWQW%KAPKVHW

t i bodi es
9y PR SO 6310 3160 QDo N Qe enEREN 0
©onevemerdipent, the anti-VEG- antibody conprises the
following Vi sequence (SEQ ID NO 20): DI QUTQITSS
L SASIUBORo WiSCHASQDIcScNEEWVHDIKP2 DGTVKVLI YF TSSLHSGVPS

and. THECT GBI e VIR RINCE TS b I YT RO

Tl QG VRBGPE W- KRRGETVRD 1 BCKABBY IR VY GYINAQA EW%AMM@KAED
| NTYTGEPTY AADFKRRFTF SLETSASTAYLQ SNLKNDD TATYFCAKYP

IHYWESSHYIE P DYWGAGTSNAY YISH V W @bt Ndr Vésbodi ment, the
anti-VEG- anti body conprises the follow ng VL sequence
(SEQ I D NO 22): DI QUTQSPSS LSASVGDRVT | TCSASQDI S

NYLNWRKB/ [ a antibodies

The humanized anti-CD11a antibody efalizumab or Raptiva® (U.S. Patent No.

6,037.,454) received marketing approval from the Food and Drug Administration on October
27, 2003 for the treatment for the treatment of psoriasis. One embodiment provides for an
anti-human CD11a antibody comprising the Vy, and Vy; sequences of HuMHM?24 below:

Vi (SEQ ID NO:26 ):

DIQMTQSPSSLSASVGDRVTITCRASKTISKYLAWYQQKPGKAPKLLIYSGST
LQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQHNEYPLTFGQGTKVEIKR: and

Vi (SEQ ID NO:27):

EVQLVESGGGLVQPGGSLRLSCAASGYSFTGHWMNWVRQAPGKGLEWVG
MIHPSDSETRYNQKFKDRFTISVDKSKNTLYLQMNSLRAEDTAVYYCARGIYFYGTT
YFDYWGQGTLVTVSS.

The anti-human CD11a antibody may comprise the Vi of SEQ ID NO:27 and the full

length L chain of HuMHM?24 having the sequence of:
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GKAPKVLI YF TSSLI | SGVPS RFSG SGSGID FTLTI SSLQ P
LDFATYYCQQ YSTVPW | TGQ GITKVLI KR; and the follow ng V1,

waewaesmses (SEQ | D NO 23): EVQLVESGGG LVQPGGSLRECT/US2008/069395

SCAASGYTFT NYGWWRQA PGKGLEWGW | NTYTGEPTY AADFKRRFTF

SLDT Y. YY

Ve PRI s R e R T R T AN T RPN Livs
conp r@SEEQG@NMHS@/SG&GWFfEﬁ%ﬁ(@E@rYgﬂg&%ﬁ/ﬁm%gFGQ

DI TQSPSS | SASVGDRVFE | TCSASODI

P HORRE | REA S 1P DRSO R bR T WOV PRPRE WKV
GTKV : > ' »

MO 8 R D S AP KRR CEV TG

PCKGLIL $SMGA $ NYRGEKRRY:(AADRKRERT br SLDTSKSTAY

Q}\/N%LRA D TAVYYCAKYP YYYGISI | WYF vaﬁgc;n_w VSS.
AhH e 8%%‘*‘6%‘3&&5“%“??&r‘rl&%?cﬂéﬁmﬁ i-CD 1la

ant i h@d(%l,,@ﬁﬁld(z@nv PQTGEH@[{IEE@Q’@A@G(YLE!}IS-GIWI\@NWWQAPGKGLEWVG
6, 037, 454) received marketing approval fromthe Food

Mnd Drug Administration on QCctober 27, 2003 for the

treat ‘ €\t

A R s T S e s I e
conprYsYﬁ%ngmwa}@GWVQWWHGGMVFBM:MS}KBEBGMA\ALGCLV
SEQ I D NO ;

) OuTEREa BN G SIS O URER R ARSI AR YV FSBSFSLGTQ
LQSGV T . R
e T LA PR b e s
EVQL ESGEANERGEBY RCSCAABE KSHTE IE WAMVROY PERA FVXA K TKPREEQY
SR RS AR PIAN A

may i $esREe WK ROVEFQA IR RErZ Pstd vilve: §MdoPENN YK TTPP

length L chain of HuHM24 havi ng the sequence
of : DI\GMIEBPSEE EASHEIRNTK $ RRASRTINSKYI AWWIOKRPGKARKIY TYRESLSLSPG

GSTL%%@K&&@ GIDFTLTI SSLQPEDFATYYCQQHNEYPLTFGQ
GIKV I"'FPPSDEQLKSGTASVVCL LNNFYPREAKVQYKY

Antibodies to the DRS receptor (anti-DRS5) antibodies can also be produced in
accordance with the present invention. Such anti-DRS antibodies specifically include all
antibody variants disclosed in PCT Publication No. WO 2006/083971, such as the anti-DRS5
antibodies designated Apomabs 1.1,2.1,3.1,4.1,5.1,5.2,53,6.1,6.2,6.3,7.1,7.2,7.3.8.1,
83,9.1,1.2,22,32,42,52,62,72,82,92,13,2.2,3.3,4.3,5.3,6.3,7.3,8.3,9.3, and
25.3, especially Apomab 8.3 and Apomab 7.3, preferably Apomab 7.3. The entire content of
WO 2006/083971 is hereby expressly incorporated by reference.

o]

3. Other disulfide-containing proteins

In addition to antibodies, the methods of the present invention find utility in the
manufacturing of other polypeptides including disulfide bonds. Representative examples of
such polypeptides include, without limitation, the following therapeutic proteins: tissue
plasminogen activators (t-PAs), such as human tissue plasminogen activator (htPA, alteplase,
ACTIVASE®), a thrombolytic agent for the treatment of myocardial infarction; a TNKase™, a
ht-PA variant with extended half-life and fibrin specificity for single-bolus administration;

recombinant human growth hormone (rthGH, somatropin, NUTROPIN®, PROTROPIN®) for
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o
wn

DNAL QSGNSQESVTEQDSKDSTYSL SSTL TL SKADYEKHKVYACEVTHQG

LSSPVTKSFNRGEC (SEQ I D NGO 28), or the L chain above
wawaoe4se3 | | chai n having the sequence of: PCT/US2008/069395

EVQLVESGGGEL VQPGGSLRLSCAASGYSFTGHWWIN WRQLPGKGLEW/G M

D e A AL AT

Wwwwmm&mh@s&@ussmvgesﬁaQ
TY! CNVNHKPSNT. EPKSCDKTHTCPPCPAPEL L GGPSVFL FPPK
PKDT %%S%WWD@V@H&WWWEE@P* growth

p
Q\/YTLI5PSREE KNQV Taéfé&%’g%@%ﬁm&g%%%%T gwth hormone
Wmmﬁm@nmwwmvmmmm@@mm@@m alpha-1-

L D. .2 Ant i bodi to the .eeto .
TR BT A st O e hal S g o B JaliEE alirilacne hormone:
ALOOAiHaNEeWhE Rotitgiep %1@(?&%8& dI AW RNFAL R sush &80t 'V‘IIEB&actor IX, tissue
anti bodi es s?e0|f|cal i nclude all antibody variants

fastec pers een Willebendp{siar cantiradeiting fac\n o eg BRBITE; atrigluwhriuretic

tgcst(ixt }ﬂ.gig,%mﬁacigfis @Qﬁﬁlggge'él%%géj osll g%ﬁtag gxr(%f)nﬁse %rsl'%lma;? uimc or tissue-type
p’lasﬂnn@g,cﬁ ,a&w]alor&. B/\) %omb&sm lherb?n ELme(ﬂ@tlc“géawgﬁfgéﬁo% tlémor necrosis
6.2, 7. .3,
factar-a ghasandah?}a ﬁk@haB%%%Nlli}SAiﬁféhlﬁﬁd@ﬂ@ﬂaw@%ﬁ@wy T-cell

[, > f
SR BaBh L Tt TR SR 9
allmine n emdhas hBmadsérem aﬂlblsmithdemmnnmlmlng El[h@tdﬁtdj $eldtin A-chain;

ddi tj t t bodi t hods .of the present
e B T a S TEY SHEHE DA LPRAC G St proten, such
d@%LMQ&Q&hQ@SDNQ&L I-Q‘ Ay dioxid T ﬂﬁp&@ﬂgﬁssoa‘ﬁﬂrﬁ%ﬁﬁégnqwﬂ’%) such as

exanpl es _of such pol ypeptides ‘i nclude, w't
gy 1n$14atn|héw apthenfob¢ubuicndothdiat apeh Iactop (\zﬁt@i hsecepuowuehormones

ctl to
B ERTARRER AREVELEP kOl G QB RERUAG S g bone-
dbhvmmwﬁomcag@@msﬁmmt R@rdifopinte 04, -9formy pCRBANALL, NT-5, or NT-6),
infarction: a TNKase 1 a ht-PA variant with extended

oRameCEieravibferianisheh # NpEd: platsiatylergnd mpwai factpoPIXGT); fibroblast

AN B R RO PRy v
foaea Gt buctfas GiCTwl bhehmdr‘it(hlébdefmdu@ngy Grap 1<: mdmpzze mcangs, TGF-B4,
eoxXyr | bonucl ea

nbi h
o DD PRURES BT Batomadvd Of (1Eg ahg T Hodeal-peigi-1 (brain 1GF-
TEXRIR-88e Sfowdh Biloh 'bgl%.m%gﬁ(gl@llaglo%g ﬁmtahb%l LGl bW3. cp4, CDS, CD19,

| nport ant pr ot el ns i ncl
CD20, CD34, and CD40; erythropoietin; osteoinductive factors; immunotoxins; a bone

morphogenetic protein (BMP); an interferon such as interferon-alpha, -beta, and -gamma;
colony stimulating factors (CSFs), e.g., M-CSF, GM-CSF, and G-CSF; interleukins (ILs), e. g,
IL-1 to IL-10; superoxide dismutase; T-cell receptors; surface membrane proteins; decay
accelerating factor; viral antigen such as, for example, a portion of the AIDS envelope;
transport proteins; homing receptors; addressins; regulatory proteins; integrins such as CD11a,
CD11b, CDllc, CDI18, an ICAM, VLA-4 and VCAM,; a tumor associated antigen such as
HER2, HER3 or HER4 receptor; and fragments of any of the above-listed polypeptides.

4, General methods for the recombinant production of antibodies
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hor none, includi ng human growth hornone and bovi ne
grow h hornone; growth hornone rel easi ng factor;
w@200a095eDi d hornone; thyroid stimnulating hor nPCEDS2008/069395
| i poproteins; alpha- 1- antitrypsin; insulin A-chain;
i nsul- ]'“H% dﬁtlg 5%(1 Bﬁf& blxlnbirﬁant p%t% gh@rcﬁ‘mtc'a% Hdﬂged by well known
h
hor none; tonin; ut el ni zi'ng hor none; cagon;
tcdfmtqiucani rf:eccmh)ncmt 0ok teabndlapt olrhuVI dlsdd@,hofrﬁtdnt antiloXjes specifically

1 (rP(UI lL %(?vt%: \%@ 51pﬁgf Br\églﬂg)\év&rlhc!og gglrxlgrlig:{ q%(t:l%.)oc!’l%st qisegied against an antigen off
iRk, y%’ehglﬁg t@q&&hqukmcﬁs&afb@%ant a pl asni nogen

acti va such as uroki nase or human urine or

ti ssu@@y@@lmtmmnd@gwr@m” vator (Il-PL); bonbesin;

; 22? gﬂli‘l BE%&glgedelnﬁse@ée%egi\r%ggB{% Cr{ z%rgl@gt u%ﬁ%cg) %erably, the antigen

i§ b @Qi%gﬁ&zﬁ@ igpoaeit podtpepiddaidnmihlilisthatesl df (RXAtRSaLh @Rmmal
secreted); human macrophage inflanmatory protein

suflpiEng frof) afagase ar distrden can e rin 8 ddraresitip et e thghmammal,

@\Pﬁﬂ} rgmll!;@(ﬁ!é JX (ﬁ%ec%lac ah%lpﬂoé#g ?g?pggi?:tﬁ%n%%fa égeuclh Ilumor—assouated
dm{tdnﬁlgtrﬂa- asslos iPateads. b@pt ’i’fdexrc ﬂsmi(ﬂ’ﬂ@blb laledpNOIic@e the antigen is a

SlIJC bet a- | act amase; DNase; |IgH, a cytotoxic

pply gyPey %@6@@5&%@@&?%@@% f@mAyCcpgw&ﬁl lagand such as a growth

fgunA'l %embﬁ&ﬁlféen@ﬁﬂuﬁb tho é’?ﬁ)‘f&lﬁ?&es@fig&f ﬁ%%t% (gf 9&%@ Exemplary

fact or receptors fSO hor nones or gr owt nh

rfldCCtL[bEIqull g@ksdbleaﬂmbédles eionrpassgdty ohdpreset orventi@n include CD proteins

ur o¢b é%k’é) éﬁg’e@:}g L{g[g%(??[;@% ?ji) r ég(zgneur %rrﬁr%ngecErbB receptor

er ﬂsuch{rarsirthe BGFNdcBlor, RERE, HER?%rWRC%ﬁ&‘ &1l sdfetioA%nolecules
b; platel et-derived growth factor (PDGF);

Sflﬂbﬁﬁdblr/?aslt Mpcdwr IR 0f%e VbA-SUE NS, é’Pi@\/Iamdw integrin including

der tor o tra
e]‘ftg%lt Orrn’[?ﬁl@jﬂqwhehco e. %@E( I%rCfl): 151 %Iht(lj QD éiptq &?ﬁl\(ﬁdnalbo ies); growth
fd&hrs shéh as IEGY; ¥ blved-obdip Mcnsbﬂ&@lﬁg %@Fptoﬂ@bcsny (OB) receptor;
insulin-like grovvth.factor-l and -11 (1G--1 and ] )
MREEEQepor: @RS pyatpingte. jor ey af the ptyer yntigens piepHongdhsrein.  Antigens

1%(6%‘1}%%25 Qlé%%ﬁl%@gg %g(é‘%élghg %%%Ee&g%agf)%gglgaéd SHED @AS scope herein.
eryt h)odln;d)e att;gnns mSﬁTE’%DIildmdﬂJtéiéﬂeUE ofam@W&pnjumdm othemnsplecules, can
a bope .nor tic proteln MP); an interferon such

bgélSFr‘ ZESéFI‘fné r&gg ok hgenera&éxlga’mtllé es. gf'é)[h%ns%gplarﬁg}e molecules, such as

1&0%%%1 Rl PN REHRES (L W@éxtra@el%lar MifaShor ERBr) A8 used as the
i nterl eukins Ls), e.qg., IL-1 to IL-1Q

n@upmogxm del mngrmbaselis CRpowsbihg tledepsoesibrapg micewile can be used as the

nbr ane teins; .deca cel erati factor; vir .
RITREN <DieR oEL S g EREFER P urar & et Bl tines or may
beRrvie) WRiRh htiV ARRR AfahsBFREEDNRco MBI AT cEIREQRE @F Sxpress the
addressins; regulatory proteins; integrins such as CD
tRgSmEmprangmolpple; ¢, CD18, an | CAM VLA-4 and VCAM a
t unor, h . HE
[ ece &t@efrsagﬁ%%fs%gcai ?%I%S%E&S?Hgsﬁ{/ﬁg?rlggﬁa’rlg g\rF}\E b(fcfles w@zlbe apparent to
tingk ypwptartdes. 4. General nethods for the reconbi nant

pr oduc nt i bodi esThe anti bodi es and ot her
recoﬁ‘fi?yﬁg’i’fﬂ?(ﬁ?@l@é’i‘hs herei n can be produced by wel |

kno
o

oabrbmec;mt)ht@ sik) Injedops elcthe tdloner artigah dnagemedjavm It may be useful to

.directed nst _an anti
conjuga € Hle antigen to a protet rgl%al 1S 1mmun0gcmcgm the spec1es to be immunized, e. g

keyhole limpet hemocyanin, serum albumin, bovine thyroglobulin, or soybean trypsin
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interest, e.g., using the techniques described bel ow.
Antigen sel ection andpreparation The anti body herein

WO 200d/009%523 ed agai nst an antigen of interest. PCT/US2008/069395

Preferably, the antigen is a biologically inportant
| adm ni st.rati.on of the antibody.to

ARIBPRULE T oA BHRLLEDuR T Bl SitsiPucdapeon
suffoaudchemafeeister ccddgrafivl throudhhdbteiReBlucsioway&bxysuccinimide
anti bodi es directed agai nst nonpol ypepti de antigens
(targesh s gerducals gBtaraldely dgi suesinipirthydrids. §EHd;. ot &eNUE=NR, where

n 178) 8/, | so contenpl ated. Were the
gﬁ%?géﬁﬁ?gﬁévégﬁ%%§ﬁ§W§é, it may be a transmenbrane
nol ecAihimalearg immenept agdinonhd argaod ismemogasnia c@ijoudtds, or derivatives

factar... Ex [ i ncl ude those proteins )
vetinag . 4Ll BnS 85T Beirgie Erepary S aRtn aF mice.
@8V Ay f With 3RbI PRI R Fr&NAQTBADREadI¥v dnb &n P %H%lt)hge solution

i nvention include CD proteins such as CD3,
igmadermeaiby @ mabpl, sien3@ne aR40: latee tizemsmalfs atcht@oBcBBrith 1/5 to 1/10 the

ceptor fam |y such as the EGF r.eceptor .1ER?2, HER3
o b sl G P RS B YA by S ancous
ihfelddn ativagltiplefites. 58vB to VA-8ayA, latb Wk himal VeAMI @ndhdakéd B3um is
integrin including either a or b subunits thereof
PEYE forntibegy titen, Anmtdls @pbogsted untitthe @RF platpaus. Preferably, the
ﬁlﬂkélqggb&@d’ Wl% avé‘t{& I\@%Co T ¥hRG d%?lgME(g:ut %(!119%;' b 1' tg%ddiffcrcm
group anti gens, IR é’recep or: “obesity
precepinolrdr thphigh e deftrattcrdSTlibk it rpiehel Corfugddds @ycadfbe made in
the other antigens nentioned herein. Antigens to which
SErEBRYT el PRSI S PRGBS YEp: ARG CSPBIE RPRIAPNGH as alum are
dufgblyded: tWehHérf&ettﬁkein%%ere%}?%rngé.n' ~Sol ubl e antigens or
fraghents thereof, optionally conjugated to other
nmol ecUbes/omwanntfwdirsed as i nmunogens for generating

antihqdi es. For .transnenbrane nol ecul es, such as ,
recept ors, OIPEQ&%P@H% i eHE%"E ysEheghe Wé“dé%arlgﬁ‘gpfi dirsy described by
Y@ df oOf NavuF £089UO5 ) 19731 by IRANAR HyNecdMTHARIRVA methods (US.
Alternatively, cells expressing the transnenbrane

Repine gl €8¢@AbPe used as the i mmunogen. Such cells can

be deri from ral sourc e.g. cancer cel o

' ned) TR AR T SRk L o R U 65" GuliprEREREH of ik sygh oo o
hagseibi macdqut ecdiik gue fnhone¥Paeisseihie vk daaseaRy angt lymphocytes
1g;r%lecule. O her antigens _and forns thereof useful for

SPANCH T ARICPRAR BisPiaiyqinhentbedies drt Wil spdsdiscally hindHe the protein
: . . . s ar

e, Ay Sl RO RB R385
[(ysghooytes then apeiubddonelany€iopa detlp esihp ansitaile fthﬁlgfaglent, such as
rel evant antigen and an, adjuvant. It nmay be useful to o
BT AT S8 R Bl G g TR B Sl 2 e
dnll 17083 P{EIR$0T AR EMIDLZ 806)8- 9., keyhol e | inpet
henocyani n, serum al bum n, bovine thyrogl obulin, or

soybdan hybyganatahithist meparsd arg secdeil faud gtdvoniala smitable culture
ngc%qdrﬁ/ %ait %%e?&aﬁg%g}lfainfs Ve §F %gpel s%’bstgr%e%ithgt (?Iﬂggl? ﬁl%yglrowth or survival
of the unfused, parental myeloma cells. For example, if the parental myeloma cells lack the
enzyme hypoxanthine guanine phosphoribosyl transferase (HGPRT or HPRT), the culture
medium for the hybridomas typically will include hypoxanthine, aminopterin, and thymidine
(HAT medium), which substances prevent the growth of HGPRT-deficient cells.
Preferred myeloma cells are those that fuse efficiently, support stable high-level

production of antibody by the sclected antibody-producing cells, and are sensitive to a
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R e or S SR P i SR bediCa e bt mmunol.
B8rm éﬁ%ﬁﬁ sx6uf @1/ a0 RGN/ ki AVINBY pcfc@mques and
boosted until the titer ﬁlateaus Preferably, th

Aniilisationsspib od stiedaice B akker, domjNeyatvorlofl 98 he. sanme

ant i 145N U to,a different protein apd/ or .

t hr ogg\ﬂtur? giefi% 1 en\?ﬁggggbnc}om cells are e%rggﬁ}g 18 é%sﬁfl?fgg)tr ggoductmn of

mbiseleanahboarddiredied thﬁ:&iﬂhg@lﬂ PrefidBlirtBe Bisiding slpemﬁcny of
protein fusions. Al so gﬁgegatln agents such as a

okt B1bpdiss gt dusedbnbyieslope el lsecrmingd dwgmmunoprecipitation
I

S8Rl TR RSl AR R AL BOELED B ke

1Kmhhemb£mb®ma%haﬂwneAJ256 495 ( 1975), or may be nade

b (U.S. Pate
4%5%@%%2 5?1‘“1?[‘)[\@ W%f‘ﬁ&%‘r‘r‘&l hat wagucc;ﬂﬁﬁ%@ orthgeigrded specificity.,

c@ﬁﬂ’i'ﬁ}p RRdBF £cRAST (haki MR ma$ BEBuRSoRdRRMRLEHe Q gumﬁgyﬁiures and
nonKey, is inmminized as herei nabove escrib

@peiby stapdpt oeythats (Cdingptodudenddrirabedicapablcelof and Practice,

ntl di e at ecifi ,
B B0 SeA s o P domi o b RS e i g oS inetude, fo
MMPRODYVES/ BRR PRE - 1000 dZ@H. [Madditid thelBROHY t8Fs may be grown
then are fused with nmyeloma cells using a suitable
ifl 18P R Aggehtuma s dharagimel- yet hyl ene glycol, to forma
hybri- [ I odi
Pri ncjﬁl%lr}g%&)glno a Sgg)togi%s SM&&? é)gnn% saéq%l ckg ar esrhntca:xb garated from the
cﬁBBﬁ)rblele heasaydy filwlone se&irri By thisnpsiep aﬁﬁdn@g 6blﬂﬁﬁd@ﬁﬁcation
and grown in SUIt ble culture mediumthat preferably

PERsE BiCh SUdins- cshipiimncEPDRIRsE: yArpRRat{qghromatography, gel
ot Sy PSS DU O
chhrenaogryphey rppolanddstnieeddeanin meusplios phor i bosyl f

tran rase e cu diu or ,
the m R Wﬁ%@mﬁﬂl‘”ﬁhﬁ%m JiORA ] fraluenced using
oM MBhArdbedaRE (& Y B diiReol Ec%ﬁl besvmétcche capable of binding
substances prevent the grow RT- def i ci ent

spedifienlly to genes encoding the heavy and llght chams of the monoclonal antibodies). The
hybridoma cells serve as a preferred source of such DNA. Once isolated. the DNA may be
placed into expression vectors, which are then transfected into host cells such as £. coli cells,
simian COS cells, Chinese hamster ovary (CHO) cells, or myeloma cells that do not
otherwise produce immunoglobulin protein, to obtain the synthesis of monoclonal antibodies
in the recombinant host cells.

The DNA also may be modified, for example, by substituting the coding sequence for

human heavy- and light-chain constant domains in place of the homologous murine
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Preferred nyeloma cells are those that fuse

efficiently, support stable high-Ievel production of
wW@aovoese3 by t he sel ect ed anti body- produci ng cRCT/ES20881069395

are sensitive to amadi um such as HAT nmedi um Anopng

f cel n >

e B e R VS o s T e A 16851
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Distributi on Center, San lasg Cal l({tor nia USA, and
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f I
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b bi
Doy THEEE Gl Mt e so2ioR o P apd Bk o ek i
22@%”‘5@‘79(@@%‘3@%50?{%% We 6LV F mﬁflﬁeeénd%dnd %0&% ly gec‘uvely,
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I d 0
rs@gc§53°a§?%%@¥cﬁ@a§he@aﬂv%ng NS Foflal RGeS BGGsal 01 10-78:
22§ laphes 28 08m Bk iaf BifedBn 384 #0314 AC8R8MaGoPhES Strategy for
98 Suitable culture nedia for this purpose

doRgrustiag verr aremhmcélbr@wEerhmwu ¥l 640 redisullas..12n:2265-2266
( 9@)% ! Plﬂ{ Qs?c t@lé(hbnrlcléu%(s)gtric vclgl le%l.}.% thveﬁé(grramt)naq#ty B(g(an%techmques

ascl unor ani ma ona

fsesoktietobyobbitorsbelitoaes. are suitably separated from
the culture nedium ascites fluid, or serum by
convdARBHEY G HuReIeE60edies pur i fication procedur es

such Agumhfle eﬁ?ﬁ'ﬁgh)‘?hay IRt 'n%r@aﬁ?\chptse@rdu s introduced into it from a

hydr oxyapat it omat ogr aphy, el ect rop oresl s,
sdinak yiich, is apn-afifniani These horohaheg Blaph)yamﬂeelfde&&hk ypftemeferred to as

JProtein A chr t ogr aph dure descrjbed herein is

By rmu%nwgg? RBA s EEE Ghih St paBar SESiom e
H@AdiJaYioh S B %cﬁfb@ly%@gkﬁﬂ&?@ 1B HE AVIRIE O &ker and co-workers
procedures (e.g., by using i gonucl eoti de probes that

(s elaablagires 3 Bi 717G (éB&@L Rle@hﬂnbyn tftcrtl géhegeciCodBAp7 (1988);

T R
hE& Of the lé@he@'b‘ﬁdm@@@(ﬁleh&@'ﬁb@ﬂnfdh%n%y”@yccaﬁimgly, such

B aced into expression vectors which are then
PRAY AL ralbediesoarn skimegisjapgbaglies{ Uas. Rateng dloi 48&01567) wherein

sgﬂ)s%n%g}l ﬁﬁ}v an ’n%t%lthrﬁgﬁg \ﬂ?gﬁg QOmAMNAH ¥ bg:eq u@s’utu?cd by’ the

WH ce
correspondmg sequence from a non-human species. In practice, humanized antibodies are

typically human antibodies in which some CDR residues and possibly some FR residues are
substituted by residues from analogous sites in rodent antibodies.

The choice of human variable domains, both light and heavy, to be used in making
the humanized antibodies is very important to reduce antigenicity. According to the so-

called "best-fit" method, the sequence of the variable domain of a rodent antibody is
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ot herwi se produce i mmunogl obulin protein, to obtain
the synthesis of nonoclonal antibodies in the
w0 e@omtnseant host cells. The DNA al so may be nedi/ibd$/069395
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581-597 (1991) describe the isolation of rine
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Bi o/ Technol ogy, 79-783 (1992)), as well
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whi chTEFEUY G & 1Y PARENC KRSAduLs oSt 0P (a6 Biice) that are

SR Opdd M{Fﬁ{ﬂm%ﬁ‘dnoﬂf &%Hu&@ §§§?ﬁbbﬁ$lteyoiﬁﬁﬁﬁa%rarﬂﬁgodles in the
fO||OMAng t he net hod Wnter and co-workers (Jones

abgengg of emgpgm@us 32111115(2@32015251 Kra@8eipn. Rple@{anaﬂm idtas dken described that
332; 8 erh en
e B S AR ROyl PR chimer
akdDRreeAMEeno RSt e rehfsGo Eérﬁﬁ@@ﬂﬂhﬂbﬁmﬁ&ﬂ%ﬁﬁ@ﬁo@f anfibody
human anti body. Accordingly, such "humani zed"
PERF Y lsskr of diilwerinecant ins oamesoglobglin gepeeway Mpsuch germ-line

oS0 L ACSHORAL ALl 855 S B . e
e.g., Jakobovits et al., Proc. Natl. Acad. Sci. USA, 90:2551 (1993); Jakobovits et al., Nature,
362:255-258 (1993); Bruggermann et al., Year in Immuno., 7:33 (1993); and Duchosal er al.,
Nature 355:258 (1992). Human antibodies can also be derived from phage-display libraries
(Hoogenboom et al., J. Mol Biol.,227:381 (1991); Marks er al., J. Mol. Biol.,222:581-597

(1991); Vaughan et al., Nature Biotech 14:309 (1996)).

Antibody fragments
56



correspondi ng sequence froma non-human species. In

practice, humani zed anti bodies are typically human
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A BePERTER iy R SO RS RE AR 1 Bmorieg S et
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0mpaAi32aY (ot D-of producing a full repertoire of human

ant i bod],es,d am&m?g%@@a%ﬁ.d%& ARIFIRARID A ITUROM APE biween a
production.” For exa e, it fas been described that
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B 0 L FRTS ELE  S0 BE r c
aSRHQFeNAUS @thiiRed%n antibody constant domain. In this method, one or more small
amino acid side chains from the interface of the first antibody molecule are replaced with
larger side chains (e.g. tyrosine or tryptophan). Compensatory "cavities" of identical or

similar size to the large side chain(s) are created on the interface of the second antibody
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production. Transfer of the human germline
i mmunogl obul in gene array in such germline nutant
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Wil e such nolecules normally will only bind two

darivatgens then ecomyestsdée thied al {uq&@d|r@§10t19sm@)mercaptoethylamme and is
n‘rf‘i%éi Qfﬂqlaﬁ% Wn;(par %gjutnk QME Oﬁl%?%!lg'l IEN B gQ%VﬁH/E I?o f5m the bispecific
trispeci idant I bodi'es  are enconp

a@d pedd's sliherbispleeitic uagbodier mbmce%hmbd&eﬂ% atmki; fig the selective

.bi s %CIfIC ant i bodi es are known in the art.

MG BraP! P8BSRt i on of full Iength bispecific
ant i l?&%ﬁ%rég?e@%@@ao‘ﬂﬂatte@ %1&9?&9&@%& Bf Pfb tS‘Pp%gments from E. coli,

i munogl obul i n eavy chain-11ght chain pairs,
wheéeh tandeahamnsiihavepldd fof forremispspéciahiilpididse sSh@Ibe kstlei/nExp. Med.,

S AdA gy TR SN RetHEUT OB > RER0P7ShE re:gf antibody Flab):

n§dI&dulS , E4Na%8' fyeddfidnd QB Se fafta g s&BSd fRHPHAUCE AAd subjected to directed
gotentlal m xture of 10 different antibody nolecules,

¢mighl ehipbng yv e thfgmt the b@mm’é@ entiodpedné btﬁpemﬁc antlbodv thus
S’r‘i){cld a%ra]%ic 18 mcf tlgcc% IL 8\9&9}!;}1’55@&@%8 H?b%? rrrgep?or an nmma Chumdn T

cclls, as well as trigger the lytic activity of human cytotoxic lymphocytes against human

breast tumor targets.

Various techniques for making and isolating bispecific antibody fragments directly
from recombinant cell culture have also been described. For example, bispecific antibodies
have been produced using leucine zippers. Kostelny et al., J. Immunol., 148(5):1547-1553

(1992). The leucine zipper peptides from the Fos and Jun proteins were linked to the Fab'
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affinity chromat ography steps, is rather cunbersone,

and the product yields are low. Simlar procedures are
waolr@elesess in WO 93/08829, and in Traunecker eRCHUS2008/069395

ENBO J , 10: 3655-3659 (1991). According to anot her

Bt e SR R b R ERE B LSBT AdG R mepapere reduced

dt @qdmgemeg@ntt@ EorpEhesnhagan@ihchet-okddicars Sorhihe AndRly
recovered fromreconbi nant cell culture. The preferred

hetredimgese H@mﬁf@é@a@ﬁlw eastilizeddar the produsiorcpBangiprdy Romodimers.
Ble AnLARN tQ@rﬁixY)l ggfmk gne'r'a &P'P??E%AJP P21 Usa,
In

nore snme anln aCI ace
Qof 644 e 4fB I(BQ9331 hid Ibmdt)dedmh elcerhatiar Iﬁedhemlsﬁthedrerm@ bispecific antibody

Jarger SLde chains (e. yrosi ne or ypt ophan).. ,
Tessmsah's athGriiremenls g a?ﬂeévaeﬂwrb‘éaﬂ%[e iy Bsogeected 0 a
R bRSn b aE a8 80H80¢07 lg( 8 liniédy %vlﬁ&?f’%‘tt&gjsl% bR8ow pamng between the
interface of the second anti bodynol ecul e by replacing
tivardgeaawionghasing giade /emrmgm thie \snald eér dczma_ss ¢Eorg. fragment are

Ian e .or eoni e es a n| m f or
BrdTkhgi b MGl hendng. Rierth I5Pals CEGRRN G IepRh. thereby
ﬂdﬂmgw@ aRINEMi NG E kBesS USHb s sh&agpfma%mgabﬁmmcf dnibody
anti bodi es include cross-|linked or "heteroconjugate"

fmnebtﬁd?yéhe uﬁmf seeaerphan Fohd’ Vdidlrtlﬁé hanalpbbrsinagsparted thee Gruber ef
cget]elgﬂ%? g(ﬁ]()@ ﬁéépna%v th%\éln Qi’lest %g bet nﬁear ag‘ubodlcs as
iotin nt I'bodi es ?Sr (? bee

der@es edeE}Qiti argetrr d)l@Wﬂ@g 8M$)1) e%ﬁed)dQS(lBQS)Uflmlyedlese antibodies
cells (US Patent 980 and for treatnent of
CAMPTISHT Bl pbwn@fml @PF@‘@S’G@ (VB9 2y ip6obyrghich dernEppair of antigen

bQ&Qﬁ%)cﬁvdéﬁt €5RGPIHIE c‘§ {‘Bé E’igr}gét Ex c déﬁ%gpo%{)&%ﬁ@ using

any I ent cross- |ng
cr ossAittibolicn gw&gmntestham e«vmvehlbndqmavm contetip&atal. t oramxdmple, trispecific

i scl gsed in US Pat ent . 4,676, 980 ong with a
“‘HH Fs Q?P%&pé‘)g@“fq n‘r&‘th‘da( eé”%ﬁ”ﬁﬁég.lg%eﬁﬂpgbes for
generghl g ispeci fic anti bodies from anti body

fragments have al so been described in the literature. o
For ebtarsphelestising pacst $tr@gfafqrwwdmur®a¢hhd§m ¢usparogtbines the binding

usin C 1 C i.nkage. Bre al i ence, 229:. .

Ig@ﬁrﬁgge%%re?% ée g F Sété p ar %@%m r{ECﬁS gg # recep%r) w1t]§the hinge
aaauwc bedbieso fRhempHALERIbYEL Bédvly Xheine®Diethatily, 48BRpADEring the
F(ab')2 fragnments. These fragnents are reduced in t he

lw@@é%@w Of e PaFseni igy crdiorpiuskiingcidgeendinggie finding domain of the
aﬁfnts %{]M sec'& éganH ﬁ?ﬂ}y ioci ural%llc 9& § Bﬂc%.ﬁiﬁ]éQEgB]pte@{ﬁxﬂg of an

errm ornratlon Fagment
1@anabgltoedlnﬁt@mstalnethorﬁmn\seqaceds thowe hérondrmabe fizdatsere dlSO possible.
TNB) derjvatives, One of the Fab' - TNB derlvatlves IS
t hen IP@EgHY-Spieh tusiophihepraged e@h?avertfypqlwemf il lqip at least

f&?&%ﬁ&ﬁﬁ&k:@% hdpene, 20 €53 FkSds B i AR EAWL T &f fam

amount of the other Fab"-TNB derivative to form
upirspegliobulen bewviy bbd}l Fikiendars peoinfdde t@ttei Groatingsis ot the Fc¢ portion of a

CB{\SE% %?)]qufg?lg&ﬁglgg &y?lﬁég%%getl S{O fthoerC,t, lhgf 1ﬁ Lga%ty chain or the
corresponding region of the light chain. The precise site at which the fusion is made is not
critical; particular sites are well known and may be selected in order to optimize the
biological activity, secretion, or binding characteristics of the immunoadhesin.

In a preferred embodiment, the adhesin sequence is fused to the N-terminus of the Fc
domain of immunoglobulin G; (IgGy). It is possible to fuse the entire heavy chain constant

region to the adhesin sequence. However, more preferably, a sequence beginning in the
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Recent progress has facilitated the direct recovery of

Fab' - SH fragnents fromE. coli, which can be
W@ b@aioewkd y coupled to form bi specific anti bodP@EUS2008/069395
Shal aby el al, . Exp. Med., 175: 217-225 (1992)

}ﬂﬁé Clreggﬁr %yglﬁ%ffc%%u&tthf gfp%;lhacg\}él LX t@\%ﬁ% déﬁ’g_casbl,gﬁ I'c chemically (i.e.

r&xxalgnklrﬁ tanag bepianatsedye eenst @dif coostaf regohito dad 14) or analogous
subj eched to di(@ Eed chem cal coupling in vitro

ST A YR lmf%%’é?é HENSCP gLy e fagonpile ﬁé’é‘i"fclu@r arﬁrﬁtfsaa%mbodlmem
th@b.’(%lcg‘ﬁr RA

o Pl R oDy M e R SRR 3 or () the
G, hmggg(éﬂ arhleCrh%ldlomalasztotf wil {gG béaviywtrain. cyt ot OXI C

Iyani ¥} a inst h east tunor.tar

Vari o S@%“H &B%‘ém? e%ﬁ( gmé{ﬂlénqa TRIE a%F‘?B@Q@? pultimers,
A8 tpahRddarl 18 BERAIdSmEiis 0@ Bk Yo 1 tFAMBrE. ECORRAINA M€ 8éskmbled

cul ture have al so been descri bed. For exanple

ipinypesiopplénsavitli vye kaewh avie Stﬁ’eéwe@r méledomsqhﬁgl Jtegpirdlemit is the

fé@%ﬂﬁv@@?@é@'ﬂ%nf hﬁJeXISi[I bAplgrur Blédrl) i1 tlS I §;5ai)1§d3 ind ﬁlezla1§her molecular

vadightJaimupo glod i s ; VeVl @chédralkeckitto at H@crﬁ@ﬂﬁelp@"f folomSicQlnits held
t wo dlffer M%%antlbodles by gene fusion. The anti body

s i e T Romle dadaobliny el icrgendligeGriletsiimemay also cxist in
FRNSREL A L FEnOK I ASncl LR AR, RILLARE Ny e sameor
d@ﬁU¢MCtion of anti body honodi ners. The "di abody"

tech gg des ri bed q¥%LloII| r. et %1 Proc. Nat|
Ac ad EieA’“p &0 Al a]e“tm e)mwé iBrles fedBe hegin are
sa&heﬁpgmyg@%ﬂ@ﬁgap@§@wfor maki ng bi speci fic anti body

fragments he fragnents conprise a heavy-chain
var i adfieAdomai n (Vn) connected to a light-chain

o alNo i g et MSan e F ¥ Ceonains. on & he same

chai mC,Ascr@dicnghg,, Abe Wi andc M doerivis, -of cone
fragnment are forced to pair with the conplenentary V

and VWHd¥nRima Cof oramet el uf payrent\Grier eby formi ng two

antigeg-b nategy for making

blspgg ‘A@%ﬁggbé}llTraghehB"%y he use of

S|ngKef%haNhCth£$Ey) di mers has al so been reported.
5368 (.1994).

See G uber
Al t e%ﬁ%@c& A f%esa% %Pesor *afﬁ@rﬁe adhgsippgipino acid sequences;

ant i Protei n Eng.
8(10$9q%g§§nﬁ§n%§aannh§§nbm?gggﬁhﬁ3&%e§g ant i bodi es

conpﬁﬁeedanpawnowbeaﬂdenyEMnsegmﬂmI@nﬁMh G | -Vn-Cnl

h forma i.r of. antigen binding regions. Linear
Lot 1 Boch B TR B hy S Bl T SRl b T o
Ant i bodi 88 indthbRo I @intHeady ENgh VHsBREIGSaial ©
contenpl ated. For exanple trispecific antibodies can

be prlew“re@sgerrme@teethaall J . ImTunoI 147: 60 ( 1991).
In‘mJQO S %ﬁﬂe??h gdﬂc’e n%os\’/%len %IH @?lﬂStral ghtforward

I mmunoadiresi n gn Conbi nes omai n(s) of
t he adihesntorete ogbravhga teestfdragcﬁhg,lr stlnaﬁure@my@h&ﬁ@@) f@fturds; they do

recg ptor) with the hin

not indicate Jommg (J) or other domdms of the immunoglobulins, nor are disulfide bonds
shown. However, where such domains are required for binding activity, they shall be
constructed to be present in the ordinary locations which they occupy in the immunoglobulin

molecules.
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and Fc regions of an imunogl obulin heavy chain.

Ordinari |y when preparing the i munoadhesi ns of the
W@e@geims23 nventi on nucl ei ¢ acid encodi ng t he bPEIU#ZP08/069395

domai n of the adhesin will be fused C-termnally to

nucl eA ?ﬁrﬁ*% 1}? ﬂ?eoe%hggn ts&glemfets %51'1%@ H%el%d lﬁaqween immunoglobulin heavy

i muno ul’i'n const ant sequence however

dNainemdil fghl cHats scgnsncas.esual gat mslsmblhc% oblipicoapkiyingm chimeric heavy

chUCh fusjons the encoded chineric pol ypeptide wll

a1di AOECl e A5 10Y GRRAG AR 1y aﬁﬁ%bﬂ’v@‘lﬁiﬁﬁﬁéamé\“%‘foé}ﬁdﬂ @nd of an
1??111‘191'52!0‘3?1 iPhedHENGANT LAN drﬁ egi; clgqgl%lxtnggtme %@tﬂtﬂﬁ%i&l the hinge

heavy chain. Fusions are also nm he C-term nu
apfl thde Fdorpant ordretwefenghe 6nd a8l dnmmiams. Srmil mmdstatcei have been

N- t inal to, th t he he [ e
f‘é%‘}f}eerggﬁ{g‘ﬁ%ﬂ%ﬁgb?oé@i g?i og of I%mlui?ﬂa)r!y&ﬁgﬁh&%ggbr eci se

si te MAthoth ek fre@ntdst SNintrudRAS LIS 1108E cHald KineBlequired in the
parti cul ar sites arc well known and may be sel ected in

igngwpadhgsinp of FhezéeStememb@moagmc@vhmamgl@hhﬂly lszét:qtl@nn mightbe present
cl?llhﬂ or\]/gle{éh}a n%%dlg{ed% Ia]? %dhoefsgt 1rr]rlelnun 0 I ﬂn hcavy chfam fuam{] §0 lypeptide,

equence 1I's

drld&uN}}I fesed touke adhekine 1Echedﬁﬂﬁ¢rl’ba©cf DNmeneglebat infim@oglobulin light
possi ble to fuse the entire heavy chain

g?élﬁs}% Qﬁtca} élggfdwr%ec{ Heh Sniesiirensedine teeadhpgiperinaplogulin heavy
cﬂdlﬁftﬁglé’rp%%ﬂelﬁ. @?g{t{ E&‘f@tl(}kﬁ?g{er}@?ﬁg hELy JTSTH Jﬁ%%hé' ﬁgljxtc{ﬂam will be

j ust upstream o e papal n ¢l eavage site
cdedlembsaskg@itbe tcpremide ah lipmmuhoglobesi- ij@stﬁibﬁJ,re t:@dﬁpngng heo disulfide-
of heay, n.consta

ki IR S T e g C&@ersn%%%isgﬂﬁﬁf%@r e preparation

MSQh dtfictuR& drtlSHPBcaniple, AR MU AT bYicRNes. Qfgl%dSW issued 28 March
enbodi ment, the adhesin am no acid sequence’is fused

11969(a) the hinge region and C {1 and C 3 or (b) the 5

c hai Alnlrﬁglpa%egls%%re{?ocp?%wﬁgb@hCé)gi;tHg?er&tq;igusmg te}lne cDNA sequence
cheomunoad sk oai@ ingseithh af imsuiddisHulBIcHN A8Guence. However,
particularly as hetcrodi ners or heterotetraners.

ledoioarcngmict mayaosleselibirasnantiraan kb db usddrscon k1 Awdlper al., Cell
C—~ a {

65 ﬂspmllgpjt ﬂg@s? H&& %ﬁ)\?\%k(&hcbg%y C%IP(% 1 ﬁ?af l:ﬁéé de‘)l‘fx ?}S ;’th k”itter type of

hfm(brneqmmsnhd,lm‘eienchofr le m@ﬂﬁ@kylsmdeh&slfbrgdmfesm ecdN Ak ehdQding 1gG

A BRI AR LAy oo
1"3%&1?1‘&; Eér%d %ﬂgsﬁﬂechgﬁp&hﬁ@ﬁh bidod ?Wﬁ% @st 'g? n?ﬂ)ﬂl(%zétlgg;or by

gl obulin, al so exist in mul in serum
pblyntehase c@maaﬁtlcmﬂl)ﬂﬁimchmqacsh Tk thé\sfamumdmlgﬂhbé'adm;anbmd the

R aEHRgRs oL A tropsfah b e TREME] A dpEag A idkmid vector tha
dﬁ@&@%&ieﬁ@éﬂxks@lbﬁ%@me@%s@%\é IIsSAC, -AC, ; ACLl1-(ACH,
AC, -ACn , -VnCn, or V, -ACN) ; AC -AC 11-(AC

1- ACThe folangmmpies ayelteact for glusyatSe-purpbSid)only, and are not intended

to limit the scope of the present invention in any way.
All patent and literature references cited in the present specification are hereby

incorporated by reference in their entirety.

EXAMPLES
Commercially available reagents referred to in the examples were used according to

manufacturer's instructions unless otherwise indicated. The source of those cells identified in
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ACL-VI1 O 1-(ACH or ACL-V11Cll, or VLCL-ACH; 0 V|
CL-AC P-(ACL-VI 1Cl I, or VIA -AC,,); and (A-Y)n-(VLG

WO o922, wherein each A represents identi caPCDES2008/069395

di fferent adhesin am no acid sequences; V is an

. ey . . L . '
TR OB s SRR S AR BB C el s s
Ameueaglypb @hiltinrd CghttiehManasaen Migmia.domain; Cn is an

i mmunogl obul i n heavy chain constant domain; n is an

i nteger greater than 1; Y designates the residuefof a
covalgpln? ss-linking agent. In the interests o

br evi y% regforegoing structures only show key

f eat uPesstiptigregf Malcalnard Madibdat e j oi ning (J) or ot her

domai - the i munogl obulins, nor are disulfi
ponds EHaUA" TRGHATRS W B Lo dS s hE ipdes ey
for bimdiiag activity, they shall be constructed to be
present in the ordinary |ocations which they occupy in
t he iMrisHBL8H GPYlﬁewrcéémhé§?<mrtr@w%@qsv@w, infllgeexperimental
n | r e : ,
o R P S0 e AR P Ehoncaty By, €A short 30
e tHA65 ac); dimysio glboiiSpacteoPat 6-800Q MWCID, B #d32645), 0.22 pm

AR et TR TE il et i

i 1 L. 180 -0 A R0 Sioma cat #10 .
PGR8BI O g . v
daraimideardchiet wirenrldotide @r2pand (QAB PIR TR HScheHi, Bhi 8K81973):

BTG cioge daBnAr 567 Gt dom0 41N TREBGN M ESizma. dat. # C8027),
@ﬁ%@@%o%ha?éq(dm%éﬁghﬁ[ S B%%ﬁ%@%&hi’ogltu@&te (ATG, USP, cat. #

required in the i munoadhesins of the prese
li0do )i onmothamalarmiNdYl, Ut Arsal,icght! 3OA40 N redfugt gloathione (GSH, I.T.

resent .either coval ently. associ to an e
AR, R EB L BB FmehiBRath Thukr s s 6 5spetivaine 0.1
Bukedlicheebyo-hepeddium fulcadhesiktr, 4. 4 S L0 Mei GASEa. cat. #

'DNA encodi ng an i munogl obulin light chain is ‘ .
k8980 dirkly (Tieewpeatss €909+ Mt dhembiyls andoedicnty wde used as received with

.- i.omunogl lin heavy,. i nfusion t el T
AL e SR PRS0 BRSPS S0 oo
(Bhailm), WTN (b@n0oy A /DR HY7RE80K GBPad0d ;M) @VeGeiRed for use in the
innunogjobulin-like structure conprising two _
Y (K U GoRkEFdiStunogl obul i n heavy chain-1i ght chain
pairs. Methods suitable for the preparation of such
structures are, for exanple, disclosed in U S. Patent
No. 4;@e6i6 D/ (e Luddr 2B uNaf(aI¥)1989. | mmunoadhesi ns

i [ h DNA

are 3 e? ?ongeenglra%enct)grgliy?u%qa%tééllg Eoerdthc? \¥ar1:0li112 IrQ uc%ione st(L:ldies, a
sequehé
representative small-scale fermentation process was utilized similar to the methods described

previously (Chaderjian ef al., 2005). Briefly, 3 liter glass stirred-tank Applikon® bioreactors
fitted with pitched blade impellers were used for the inoculum-train and production cultures
with the ocrelizumab media components. The bioreactors were outfitted with calibrated
dissolved oxygen (DO), pH and temperature probes. DO, pH, temperature, and agitation rate
were controlled using digital control units to the defined parameters of the ocrelizumab
manufacturing process. The working volume for both the inoculum—tra‘in and production

cultures was 1.5 L. Daily samples were analyzed on a NOVA Bioprofile blood gas analyzer

62



25

encodi ng the adhesin portion in-frame to an
i mmunogl obul i n ¢cDNA sequence. However, fusion to
W@e000/99%523 nmunogl obul i n fragnents can al so be RGEUS2008/069395
(see, e g Aruffo et al , Cell 6 1:1303- 1313 (1990);
al I
oS GRS o e Plidirg sl M s L b
thegukaﬁpkmuﬁﬁqhmmﬁﬁ@nfQnmﬁﬁm£@53Mﬁmﬁ ﬁﬁm%ﬂn@m@ﬁﬂbmgnunminthe
G heavy-chai n constant regi ons can be isol ated based
Uf?abﬁaslﬁéerng@a%ﬁ‘caéé,o W@h? OPNALQTicBH §Fqvek, ﬂé]?llh%énd titer. Cell

| | .
LA SPLECTRC PRSP WA LSR5 g ko
tadwha (I@%Sbas?sh @Ldmﬁ%&ablﬂm)od/am@ctemné(hld}h‘eypam blacndxcﬂlh;éon on a ViCell

1 nmuno bulin parts, of the i noadh n are i rted
YA e AP EY Sﬂ’inak?ﬁ]“{ﬁ’r%séf : ’gf 45&’8?‘? 8f ‘P fipeasure

&x@rﬁﬁﬁb@%m@l&ge chosen host cells. The foll ow ng
exanpl es are offered for illustrative purposes only,
and are not intended to limt the scope of the present

inventi on i n-apy. way. Al patent and |iterature

refer cation are

her ebyorhple@rlpgs at €dFhyasraehier @Nsehich pkdigire hembobédkafion using a
EXAMPLES Commercial ly avail abl e reagents referred to
Micrefhadiss SipPe) hasmetepyey Hecckyesuifgcewlaipa alifhadsifuarens was set to
n C 0

4 g@ﬁs g Bgéé é}d&g% {%%?‘I \g%shﬁfl‘@fﬁﬁ HrP\Fj% HeRE ﬁ%%o%&%e? ?5'5&%1&1 cfomplete cell
Iy ¥is qughblahe biveksieeafiéd ccatdlopassby hAUCGT RaBesBu@NRvas collected once
nunbers i S«v{rﬁl Agerl can Ty e Culture Col l ect]on
Wl HawasRIresy thejughdhe w&w By hpeacPitetyas ragsiced iy Gegprifuge bottle
AadeMethrdsn I@%r\fa@ k{ICQWS ?&op&tn%f'ug& §t 256h Pl !H?% n‘{\ﬁgﬁs at 20 °C.
used in anpl es 2-8 below. Mterials Mterials an
dewicoeste ussaedccamtdd@d&h@edapﬁeﬁh@ed énslhmddeb(j/ (122 fpumesterile filtration using
exper pent al | es .i.ncl ude: st | ess steel vials
a(gﬁrlﬁ}a HepHoRp wr_tﬁé cep mg&ener@m} f: naléACCglf&n@ th(eg@mogemzed
) éﬁm o tal llys&)SSAFf&)ﬁmve zﬂlleyéCﬁ VHéQthglﬁ( @%ﬁg l%ﬁf T&fhrthe fermentor
6- 8000 MNCO™ cat. # 132 , 0.22 mmtil | pore
wWilthduit pask h @GaogeaiZz0bad amhthcn mel\déﬁirﬁ)té@ﬂg)ﬁlteahiosmm;terile 0.22 um filter to
buffered saline (PBS, HVD, cat. # 6506);
gtrvicdnediti net et raacetic acid (EDTA, Sigma, cat. //
E4884); a- nicotinam de adeni ne di nucl eoti de phosphate
(NADPH Cal b| ochem cat. # 481973);

pepirandrosier one (DHEA, TCl, cat. # D0044);
cupr i sul f

ol UcoS LRy i%%ﬁ h R 8 R0 D s g vsd n e
I@@Cpﬁrlmu@%diﬁ@@@rlfrﬁfﬁ@we%the? atitocHvdDAIRRB using 70% isopropanol to
aurot hi omal ate (ATM Alfa Aesar, cat. # 3974 Zf’
migyDEe Bagtiidl oNRBWRALOGSH, J. T. Baker, cat. # M/70-01):
nmonobr onobi mane (BB, Fl uka, cat. # 69898); hi sti di ne
(J.T.

Lactate Dehydrogenase Assay

%% % wlell as to monitor
e of |g

For lactate dehydrogenase assay, see Babson & Babson (1973) and Legrand ef al.,

(1992), which are hereby incorporated by reference.

Dialysis Experiment

A dialysis experiment was carried out in order to determine whether the components

causing reduction of ocrelizumab were small molecules or macromolecules (i.e. enzymes).
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Baker cat. # 2080-05); sodiumsulfate (J.T. Baker,
cat. # 3897-05); Trx (Sigma cat. // T8690); TrxR

w@ Sjogressexat . # T9698). Al chem cal s and r eagRCt/BES2008/@69395
used as received with no further purification St ock

SRS oKL S

anainet pr. Q*D@h&(ﬂ)hﬁt@rbulﬂ&fbdl sa nﬁeh(&’Bﬁ N MKl . 2nr Cahosass and the PBS was

studles Cener ati on of Culture Fluid (CCF) In

Sreresd aligr éé‘ﬁe‘rsatT@edeP‘@I“F%‘LHPa‘H tbﬁ:ﬁ“f:lifun?@l)?esamq wafsthen adjusted to 1

rE /ﬂ%ﬁé&%‘ﬂé%%rﬁ&ce% b&PhES %Q{Q?Bﬂé\%ré 0Bl dd- a‘%cﬁj @C prlor to use.
rmentation process was ut simlar to

mmbhmdBMdgswshmmdwdmevnmﬂSMyaQEﬁ&dem@aﬂmﬂememﬂxumaiwnhswnb

2005). Briefl, 5 i.ter .gl.ass stirred-tank i kon(¢c
Srgrinetops 1} dChioBlfitine Boprhgaa hper (LR gRe-L fermentor
WA Ha b QT add@tdr PG ML § 2 PmAidl 1 PAIOGIAG SRR CAstAli®Spump. Six short
with the ocrelizumab nedi a conponents. The bioreactors

nwe-gang s wicre filéad! with RO odl pbidat édadi. s SoFachdnioxyegpén>{(DO) of

B30 D00 STREE D SLPPIORES P B P iy B e

lbadcdsntba Heneh dpfrhned Haisaamtiens.iaé MAE @e0@))iopeiaaRg at 35 rpm and

‘manufacturing process. The working volune for both the

MBI IARYAETS [n §agdy Haer@ping e i raak Wig semowdgrom the mixer, and

r I [

PR SPIMICEL GG SO KESH DAY BLORL i gt ot wer

tula:lnueldfsafrccpdrﬂ -0 4C ding alalvedd ovighgha fras thlﬁlalssa@zsanﬁ@he Bioanalyzer assay
gﬁ% the gl ucose, lactate, ammoni um gl utam ne,

(gF35tiarmPEOVand sodi um concentrations in the cul tures.

Dai ly sanples were also taken to nonitor cell grow h,

V|ab|I|ty, and tlter CeII gromﬁh was neasured bot h by

packe el | Nofune | b ‘ viapilit :
packed gel . e a@%éh @@uﬁﬂﬁ&gnﬁg b pt the Seriment
deBigh ! RN reaSURS MADRPL, GHRMHEStoWES G ATS 8Y BELROYv@P added to the
HPLC- based met hod to nmeasure ocrelizumab titer val ues.

@amﬁe@méwt@epn and|theifleal Folng: mmn)meﬁ@p\amebm@aht to 30 mL with PBS
@@ m Z 5 ?Qﬁe ul;m %%(g P ol}]d%‘vg %d%%%tg 8 88 B8xer running at

ﬁdmelﬂl ahdient Té’lﬁpdﬂﬁtaﬁes uzmeaab}eguicqidnﬁ forf sahhﬁmgn@te CRIEOEs of the mini-
was set toq 4, 000- he CCF was pulled in

1%1}%8&;@% Stﬁﬂléfqﬁ*o%@éwzléf\ atnd 0661@%’1 lﬁ dd@ﬁwaéﬁeWéepﬂ forytg gemoval of an
gﬁ F@RenRI %ﬁk@g@ﬁ)c REL grscglcé 'aﬂ@ﬁo%dpd?ﬁfbk Jlrﬁhggg ch top mixer. All
honogcnatc was coll ected once water was purged thr JDW
aliheots psteswred he- Motbgen atdy walswitlx ﬁmsifeen]medadsmy and Bloanalyzcr assay
entE(i %e bottles and centrifuged in a Sorval RC 3B
vt fuge at 4,500 rpmfor 30 mnutes at 20 OC
The centrate was decanted and then depth filtered
followed by 0.22 nmsterile filtration using a

perldﬁaLﬂLELﬁﬁKﬁJM@EhﬁsﬂﬂﬁﬁDn tublng to generate the
final 10 .
At orhae eI THE TR A TRt A I S QR ES e W viewa 280

(N gofﬁlﬁblﬂTED§((QJh1117cd Trx (human) was reconstituted with PBS (10 mM, pH 7.2)
yielding a 500 uM solution. A solution of 20 mM NADPH and 10 mM ATG and ATM

solutions were prepared in water.
In a black polypropylene 1.5 mL micro centrifuge tube, 437 uL. PBS, 25 uL NADPH,
16 pL formulated ocrelizumab solution (30.2 mg/mL) and 5 pl. Trx were gently mixed. The

reaction was initiated by the addition of 17.5 uLL TrxR. The reaction was incubated at room
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wi t hout any honobgeni zation and then the centrate was
filtered with a sterile 0.22 mmfilter to generate the
WO 2@IPB09Isk4 ni -t ank Handling A | am nar How hood REBUSZE$1069395
in handling all mni-tanks and all materials used in
i t re. either autocl ave
e R g B OO RS TP el Rl L B G P Poine anc

aomrt am 7020 ainil ahdeialtts the BydnholgenasayAssael &0y ¢agiad Rere
deh dr enase assay, see Babson & Babson (1973) and
REGF Fapd Qetggmine i 1%@62)/%% RABPEY MeP BB ¢ \heprapoingy g was omitted

Wsdb@tﬁtﬁflﬁ Q@e LQ‘] bl Ytﬁiez)f WM PR T S BLY PR i 1n the reaction mixture.

experi nmen carried out 1 n or der to determ
\Nhet hIehiblithel (d“dh@(ﬁnems&ncwalsdmgorrseduedmmg tlaf same reactlon conditions

qscré edgﬁ Wsrt}ﬁe St ln@%ﬁ%%ﬁ@%\b&raﬁ gDI gl?c,:]sgrla% the inhibition of

TiRroystkmt L‘?j ¢ rﬁk LLHT@IS@ 1 @B Wh adtRS t(dfe@&ﬂc%ler?hxture using the
agai nst dzupf os hat e buffered sal i ne (PBS, Y

S@imq CNZyIRys lﬂéra m@mLéfcaﬁw miyehiPBE npvald) mNhNgédhaHkmNBNdCl 2.5
oncentr tio r b sanpl e was
’Jﬁﬁ/gk& d’TEEtOg Qreveft o} nﬁordgfﬁléoflﬁ% a%@”‘ggnce at 280

nm Allquots wer e stored at -70 OC prior to use.
Di al ysis _tubi ng was hydrated overnight in a 0.05%
azi del7s8ll i dw@nd rinsed with sterile water prior to

5% VISR, ON N ATL ORI ERL |0, FFE90). o

Inht ivM GSH&BI@ILﬂﬂOhI mnduﬁisn@rapneanestaabctncentmmms 05())6 S hiar £2, 44, 55,

ni -t re filled wth 30 m of
1519 r?gﬁ.ﬁ{f HiRuesstabdiiono Erap |a§6h€‘d%m§§?n§“|0ék Mu@%p@aBB(lO
1gh@it¥1%8%t DRIy G, Wuﬁ%‘ﬁgronm%m Wasg KRd% @%S%@lnﬁ\q pH
and | oaded into bench top m xer ste Lab- Li ne

W@ﬁ@@@)tomdemmyl frgn &ighB5 rpm and anbi ent
tank wa

te rature. r .eac i me- poi n one,.m

r emould *#?Cinﬂ?‘hé’tm?g SRS [ﬂ?dt‘s Wﬁq%edwnmmw each well
It ehdtatidatBa e, aoqlLQé?ifs@zirid&Hf@S’H%@m%ﬁ waks RdARLy iBladl Sk Srking pH of
bag) were taken and stored at -70 OC until anal yzed

8AY £1-2- Heorfspiaples hi oL ageaa@pleﬁ/@s eddedB dnaiellsz ekl asBayere prepared in
téﬁa(?a]‘fer aﬁ%l?t?'\)\pa\\gfl)l?cu-gg { é)rrgg:m%e%dg)lefatgrg rfdﬁtego t1r|1 81” dank %en read
usingl etuontdebn2 plark r@lded dl\@&ulzﬂ@h@ncﬂs l&ﬂ)eﬁthz’ib@ Gemm1 XS) with an

experi nent de various r eagent s
%ﬁ%ﬁ%ﬂ%@le&g&cﬁ PBO G adhm) crpispien y@ﬂ%@n&% of fﬁ%O d‘@s i’y Bgpar standard

SEE A D R T8O K o 1

cnpmmr’aamkskmet}eolsleﬁi eth sangh! dqomleda tuited drobpethe Nint@pequation of the

m runnin t 35 rpm and. lent tenperature. At
SERERRE (BTDe FETaSETA Hghe e SRR 'ols of 1 he
m ni t anks

Bioanalyzer Assay

Capillary electrophoresis measurements were acquired using the Agilent 2100
Bioanalyzer. Sample preparation was carried out as described in the Agilent Protein 230
Assay Protocol (manual part number G2938-90052) with minor changes. HCCF samples
were diluted, 1:4 and Protein A samples werediluted to 1.0 g/1. with water prior to
preparation. For HCCF samples at the denaturing step, 24 uL of a 50 mM iodoacetamide
(IAM), 0.5% SDS solution was added in addition to the 2 pl. of denaturing solution
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were sterilized wth 70% | PA and opened in a | am nar
fl ow hood for the renoval of an aliquot. The

wWOorRoop00saks were then re seal ed and | oaded bacRCT/H52908/069395

t he bench top m xer. aliquots were stored at -70

P%S:YJ‘QQ% | ﬂ: ozr?r}ﬁe}slrég%a%fgegc(gr Ebg %5%3/1&1%0%\'1\? ind ? Ipi C%denaturmg solution
wérs dedx B gidl gk lasie: iBiagds @sreAcaontaansingl Ad [e)ﬁRZ {00RExpert software.
liver) solution (4 M) was diluted with water to yield

a 2.86 mM solution. Lyophilized Trx (human) was

reco h -plt, 7.2) yielding a 500

[ eco K55 LL S 558, PBR 409 1 L2 yielging a o

and Al'lwb@sﬂpatalt&)ﬂmmﬁmﬁlqms epar eddiimthedblescald HCaFdloatkme studies:

Boat P8PSR atmivh A GH AT aber ety Bl disodium dinycirte

lllﬂﬂdk%ﬂt (39. #277@'[(55-(3r Si?xq aallly d5X39608 Fgem | t}étrﬁgoﬁﬁx% dlhydrate
reaction was initiated teadtlonof 17.

($rg>nFa cathebE16@atr (Drd Okl $tmd<uﬂwéutem czftcupmmlém)mna@ﬁud@te (CuSO0y,
LI f 20 t
Whrng YR pon T e Bl G NG G B v103).

anal yzed by the Bi oanal yzer assay (see bel ow).

Contr ol _s vvere perforned to det erm ne‘ | f the enzymatic
pathl _‘,m 4 't_ 1 AT E lll g &’ ‘- A 2.0 by

subst I P e r

and/ o/#g#& E&Iu %ﬁg&@ggg }éaﬁmﬁgﬁ??d?ﬁ\%ﬁ%h %ﬁl Cd he the CCF
pFiox t@ly@heganwas ot enenadtared edgeisi ﬁ@lhhﬁce&&ﬁﬁoﬁs&ﬁ@fdv@ﬂt an’ubody

condl tigns, descri bed ove with the addition of mL

spHidsre OnTé)rk?éﬁl%Fn%lfa? At Was erikTaee [rom the h@lwgemzed CCF, these
S%Mts?ltoﬁmw@% frth hixed: @tﬂhe%@@lg drdhQd v ¢ ﬁ%ﬁo@ﬂgﬁggérﬁzed CCF (also
reaction m xture using the sane enzynes
cdinfafren@e KD Thudif @S Q4 0n midehiosdiludk ael, detfbaﬂd\ﬂhbl&ﬁ&@eyelbﬁ?cll lysis to

d.,. 2.5 mv Kd )to vent .fqrmation. of ,
R HebRaaRe s P 31 Bl ReBHE T ¢ e Poas added o 4
(Gl ¥Rndtsl INGCESHIRE (98Rsated ddr fBSdh-Héh iBHCCE) to decrease
6.00.05). Froma 110 nmM GSH sol ution, standards were
the pidart & “@tutmﬁ@@mvmttqn@hgdmnm ldgrcsiucthn,- 22, 44, 55,
110 ap tAr From.an . coae oo
acet 0 trcrf)%lé(?m[ﬂ}/I o@kggo %dr? d @%éo (‘1 B FOPEYTEPR DALY CuSOs. acetic

aef&lOof)&Z) addati O r nid @mtrut)lvﬂj’é hefd inBB waB 3R6ERaNREssistte PBS. The vial
(10 m\/é pH 10. 00. 05) and stored away fromllght In a
Vs seMed pitha okpp. cﬁ*?écﬂh@%’ W was gt acratedor Agitased. B Vialswas stored at

rg(')rﬁ Q(?’Hﬁé?gtuf 13 %CJES)M ! Te- FQEmhifigd dgﬁ%'})@ﬂﬁ? élgé"sro\{l?[lon]vgas removed

st an #1on was a
ammmngd pHraflal8sdale @oRin foffisgnpekias, 10 mL of sanple

was d to.the Al wells re prepared in
tripl Heﬁﬁrefesu#ﬁéﬂdbﬁg@@%é VRl g g uch o Tor example.

%ﬁﬁﬁ%ﬁé%%fc@/eﬁ%ﬂu@thmr in the dark then read using a
| uorescence ate reader (Ml ecul ar Devices

SpectraMax(r) Gemini XS) with an
Air Sparging
To evaluate air sparging of the HCCF generated from homogenized CCF to prevent

antibody disulfide reduction, 3-1. glass or 15-L stainless steel vessels were utilized.
Approximately 1-5 L of HCCF was 0.22 um sterile filtered into each sterilized vessel.
Experimental conditions were maintained at 18-22°C and 50 (15-L. fermentor) or 275 rpm

(3-L fermentor) agitation either with or without pH control by the addition of carbon dioxide.
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excitation wavel ength of 390 nm and an em ssi on
wavel ength of 490 nm A |inear standard curve was
w@emenessesl usi ng the average result of the thrR€T/US2008/069395
standard wells plotted versus GSH concentration. Free
Ef(hﬁt%nsl\)@e\fgg %he'r @pacf?gﬁ)%ﬁﬁ al&d gl %gé;{‘lllle%sgglvfea gl g&:ﬁ%vel to air saturation
I near equation o e stan curve using

c&werlalgefogcai (@entodl) tcentolre ey dasyl el melebsin sBihuamaI(yaaé‘row to each
:r% |IIa electrogggsns measur ements were .

‘a?é%fu P%& g)é/gengr}g\glpqn Wit g_r(ﬁ)ccgs@gh%r?tg)@rralegws%d O @ minimum

9\5&%@6%&6 00 Y830 lab hBchiPHLd 8% ﬁ%wér&%auﬁné Pints, 25- 50 ml.

Agi ' ent Protei'n 230 Assay Protocol (manual part nunbe

P88 V@@@B?ZI)OWtill‘@lmb(vibWC&hamgé$>urlﬁbmFer§dmlpkce@ mefeen A afﬁnlty

di.luted, 1:4 and Protein A sanples werediluted to 1.0

r§7111p®0”?%{ &F prior to preparation. For |1CCF sanples

at the denaturl ng step, 24 nL of a 50 MM i odoacet am de

(IAI\/p 0.5% SDS sol ution was added in addition to the

ﬂ!ﬂd@ﬁdffaﬁﬁ_ﬂggsol uti onprovi ded. For Protein A

sarrpl

ol U t/?l’g‘ﬂnb ?rg %&ﬁspe &&ﬂ %11 MY u{*e%@@?méle% r{lglgee%%g\gédjgﬁd’] &mﬁed using a

spedific affedtyuﬁrmgatég*able}nﬁesﬁl (P@otElefE Edmrs@\flill\i\afre Pr&tepekA High
Iutlons for Hol.d Ti me Studjes Three separate

PaEk) B eetﬁé a@«é}é@fﬁ%@dreﬁlﬁ THEIbARY Bl G PIOCH et was packed

ih 'a4@396§5rﬁ' dies dlamer glsa(é D!}%Aﬂlﬁhqglﬁnﬁﬁ)ﬂ@ﬁt\*fﬁ{]a 4 CI%Q)% h@@ﬂt resulting in a

. prepared usin di sodi um’di hydr at
4 3vadll fimd kolodtn, vodahe. @hmﬁ%?eg@@lmwz& @m’@,‘rmc@usmgal’EAKIA Explorer 100

kS and }IIEDTA gtlh&s m di hydrate (Sigm, cat.
Hqergphy yysieny a8 )sol Ution of cupric sulfate
pent afedeah vat GuREed b @R arktic CF a@a&gggr)ﬂov@ifh@c b3 hedM50-560

acetic acid solution (Mllinckrodt, cat.
cnihi. BF heoresinddis i sibiragsdviCe RF nodiTrisr 25 MM MCé GOE)\/I EDTA, pH 7.1.

Bl endi n ksolutl f,.either 0 _nmM HDTA o
AR RS e 5 S NS T i resn. The
antb&kadondt@ragion ange HECF M@Het@ﬁﬂﬁl@@hilﬂg h Bﬁmb@ﬂ@é&}h%‘fﬁm A HPLC
anti body disul fide reduction. Once the final HCCF wa

cqBtat it BopnytlsBshirBgem  edftadmding élgCercglawas.wéed with 25 mM

Her HCEEG A fI

Iﬁ%ﬁ%%ﬁﬁgg&e&@’;ﬁ%w& é:?)?o cont glt:e’ﬁ’i ng'tl E%‘F,&B%{q g}gbb(sdyi e cluted

us'mgé)r IMaceid atie phhzlodddneaspodling viwttaked @vieV abborbehde at 280 nm
Si s bel ow t he 100% mexi Alternatively, a _

Dg 3Rd BRI G R B R c1dss PadateTe B b stead wine 1 M

RUeRdeE PHSGE p0d Bisl PNA LRAEPGRPIBR G @g:reéﬂ%lth O lM phosphoric acid,

non- honogeni zed CCF) to decrease the pl

teotand animdaprekehesianvictrodyd dirsubdeqdent rpedﬁcettloomf other HCCF
grom mately 30 - 50 m of each HCCF sol ution

Scontai ning ED FA. CuSO, acetic acid, or no addition

for time aﬁﬁbﬁdy‘lﬂo}lem&tlbﬁﬁrﬂthb @uﬂﬁé@pﬂﬂteu@ h6hoos hak Re@SiFed using UV
steel vial. The vial was sealed wth a clanp, and the

sEesttignIcon *had0 Aot ldermariGed proteinit diréen pqq&%wwcaﬂnawsd by the
Bﬁ&ﬂa&%@igﬁﬂ%&ﬂu&ﬁﬁ%ﬁﬁﬁé ﬁ{rgcrﬁ%ghc of 1%%1&1?3.%‘3)1%0@ at 130 de rao ecula

eterm-ne
weight.

Example 2

Dialysis Experiment

A dialysis experiment was designed and carried out to determine if the reduction of

ocrelizumab was caused by small reducing molecules or macromolecules (e.g., enzymes). In
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and purified over a lab scale protein A affinity
resin. Simlar results can be obtained with ot her

wW@z00d0@95e3) agents, such as. for exanpl e cysti nRCEOB2008/069395

oxi di zed glutathione. Air Sparging To evaluate air
i OPRIENZEH bag with
SPAY B9 b ey AT RFSE Rl 0 SOURBET] A0 OF g v
melaculet acighesd ogf @éWGﬁé}s&félOQOw&d acubated thedlialysis bag in HCCF
ster

R B R B Pl Tl Dt TR ke 1 and 2. the
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oxygen |n solution. Gas flow to each vessel was
@a%qra%} e lafelﬁéﬁcﬁéﬁ%trqy%w appbshel the eaplianb indicarpisin A elution pools

I af X
%@Q%ﬁg%@ﬁg dﬂﬁ?_d’i]ullfﬂrge u 3 erc%}/eﬁl e‘[gﬁttP% o%gérV%jl,rgtééﬁ%gbwere formed
bsLleéacmmlneﬁ ov:afrtbe nremaa}fada disdfidbboidsvessel s and purified
rote| n A affinity resin prior

b
anal y i PP ol ChEbrtcLe Fhiphe Fib e F ol ey dnpide the dialysis

el dt (el Hinghf éﬂihglrx%ﬁﬁg’eioﬁshmcpﬁl@qg&glsu&e@eeatﬂg)l%mmde and outside
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édla&VSISFha@tb@p@rnAwreBarﬁblé i lels$ thon éive Boos eflenihc hincgllbatlon started,

L R R T T
cﬁﬁ@mid’lme rdldl‘ysaﬁBdge(TF i 11@5}5 Sﬁﬁ&élt'ﬂg r&c@@ﬁbﬁ wh§ éﬁskr\)@'dtotﬂl}ao&éllde but not
cm bed hei ght res ingina 4.8 nL final colum

Dyt didhys b wih aé\ﬁ (el Zu@&orlaat ﬁ’é@jnl@éﬂchlgr a/nlgthmhe reducing
system

L i DS ATR AP TARN PYRL T G Rt ) Rirgagonsivie for

the m&uct&trﬁofbeteAaemaBSO 560 cnf hr. The resin was

equilibrated with 25 MM Tris, 25 mM NaCl, 5 nM EDTA,

pi | 7.1 . For each purification, the resin was | oaded

bet wgen %25 ng anti body per nL of resin. The

anti b‘o‘d%ﬁ%%%cent ration in the HCCF was determ ned

usi nQRealnctiomeidériaongr (tevlnbAHFL Phfawol wimnTxApRRi 184/ itro

Bi osyst e fter adln the resin was

nehel e i S Al 0B 8 AT Reerr s nEBTAD Bt Giopgby ineubating

il GQcrdiAumal widngxt Jﬂﬁ(‘R %H@N@!ﬂmﬁ’o‘#}ie !@%n@ y%rergs%l@ ﬁgcatc that

0. 1M acetic acid, pFI .9. Elution poolin

osFelivmal s@s tedneed iatviegby ﬁm h*e&asmmdl igukg ﬁ)e Tfetrete of heduction in this

H?J 8 tﬁ@}iﬁ%ﬁ;&)?ﬁrﬁrﬁf Ebgg\?vl ru (% gy&;&e pg]", examﬂlc wthen compared to

t}liee@étmroatshOWn(i)ﬁ Figue: 2)esiihis wm@w@@% M%S@B@Jdnﬁa@&isd)f the enzymes
he same or simlar fFacked resins were used fo

@U‘@édﬂ &t %ﬂd{ql‘ﬁb%@{ HAYBEM gegsbin tgompvitro reaction because reaction rate

of Trx system is dependent on both the enzyme concentrations and buffer systems.

Example 4
Inhibitors of the Trx System

(i) Inhibition of Reduction of Recombinant Antibody by Cupric Sulfate
Cupric sulfate is known for its ability to provide oxidizing redox potential and has

been used in the cell culture processes to minimize free thiol (i.e., minimize unpaired
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sol utions. The antibody concentration in the purified
protein A pool was neasured using UV spectronetry at

wQa®neas23The purified protein A elution pools REF/ES2008/069395
anal yzed by the Bi oanal yzer assay to quantitate the

K . i .. ecgu .
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0 ; , ,
r glt%h?u H&CF ?‘Q%LP@IOEIb@Nmrte&%I?ﬁ athd?B(éagilléarg&ccd In an

ucl ng nD ecu must eat er
H®UEB froanh@naymidel C (B aateraed irsmrespabshdiie dfer abbleod of incubation.

HSRHGT SR RRUAEC 7S CVE PaMEORPIY TP bR aprpither | mM ATG

VAT vﬂgeexda-&?(tosl}@ H@@IV‘@ %Jrgssf eshd o ‘r@scqulﬂstt%mtoﬂstratcd that the

reduce ocreli zumab i n vi ncubatlng I nt

los sedtem unado v theTHXCE TInk R, dua:ndly NAPRHIblE e tBi adnaiqnzdr
re§ults i ndi cate that ocrelizumab was reduced in vitro
(%93 %rx system (Figure 5). The rate of reduction in
this

Example §
The Source of NADPH for Trx System Activity and the Roles of G6P and Glucose in

Reduction Mechanism

The reduction of disulfides by the Trx system requires the reducing equivalents from
NADPH (Figure 4). The main cellular metabolic pathway that provides NADPH for all
reductive biosynthesis reactions is the pentose phosphate pathway. For the antibody
reduction event to occur, the enzymes in this pathway must be still active in the HCCF in

order to keep the Trx system active. At a minimum, the first step in the pentose phosphate
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in vitro system appears to be slower than that in the
HCCF (for exanpl e when conpared to the reduction shown

WO poobfogpse 2). This is likely due to | ower PCT/US2008/069395

concentrations of the enzynmes (Trx and Trx-R) and/or

%ﬁﬁw%“(cfat%f yzod %Sr @@P‘Pﬁ%s‘t Be LR eiD ré’du%é QA bNADPH while converting
ecause reaction rate of Trx systemis dependent on

66? o 6+wb0mhz>glmeombm<m¢t rlaaddmen AP buﬁcﬁsehkeiyswcehsed from glucose

npl e 4 f. Trx Syst em ti
SFPRBHGUS RO FRBEB AR RY AT Bay Byt Ul fBEeveral
e EHah BB deddl Buhdb kAol Bsulnin$ar@Bil {d tufeqs provi de
oxi di zi ng redox potential and has been used in the
cel | Ehd redvenprdpeysesheldChi’ nbnsared forbsdranbitaly i boree cases and may
lgg ?h{;b‘ﬁté(? oﬁf-%ﬁlglléelrj l’gﬂc()¥ ?féﬁaéra gtr ralgangré 1t10 I or%%tﬁbgungau%{;rgsze/thaw cycles.

IQIIKEIFI tbatfhals ﬁﬂlyelomsddcﬁfgt a&dvft@ brcﬁ/ﬁcfeld(‘aa(b)ppbﬁuﬂlfyl'lb RixploRgthe role of
he Trx systemin vitro and the subsequent reducti on

IBf\Dé’éJr@}cﬁ eiibthe pefuchprs of epreiaumabrlhydhrs sy 8emexper i ment
the b IS m
sul fate K aera RS 0 AMARRALATATENE Phh ST by gicercd v
ﬂéwgulr ge@cslronsyd¢raindosedin amuxabrimas desigded 1heduteedd1uy1<>n no

T t t hi stidine sul fate buffer (even
GG RART PBSO B et E St v ngH s Sl gut antibody
elh&ioh 886Gt heRio6dIe ZM I r¥slﬂﬁmamcb~°ﬁé@le Q6] @ld AHTBPrmentation. NADPH
reduction (Figure 9). bition of Reduction of

Fratihits mmtned@dlyg Hﬁ:QHCB@Iﬁ becaﬁmﬁlemdf AT T the reduction event

i all Ies cific inhihitors of .Trx
aﬁlrr%etdt{%o%ulr u%:/4 séﬁf L ﬁe FX ST SR Ats! Qnappyive Wea}“é HCCF where
e@sdiied nbasndeh Stdurﬁkahdi tdpablefirédichig prbfeen e-lEdeorSaYlﬁb&W if r§upphed with
vitro and the reduction of ocrelizumab. Both ATG and

afagtaanAdeitiepeliyy &p%/reﬁwmmgmmtm avas defll ev¢rdimeds the NADPH source was
Bfe‘?cél @;@Hﬁlﬁﬂ) 9 d &%%Q}’ 81§ I %’?ﬂ)lﬁgogﬁ 0% e re('i:uc%l\J/E Eactions that

T16n o auro ose or
c@mmtmloommm aad n@ beonse mier aklspﬁemfwéhmvgta@ed hﬁ‘mi&m’atcd
reactjon m xture as described in the captl on

Fi gur gU5Wat Yagtshiy grofhrmcrasnt nt) sd &1 PR (0 4 HCCT that had
He@ﬁi R‘f)teét@@l aReesh %eﬁ '?rotnhﬁleci!)'egi' Rl T98lGdp Jﬁﬁht'ldmggctwa%ﬁ] the Trx

Bi oanal yzéer anal ysi s. Trx systemwas active
?b/ﬁeml-'{@@% srgequedily ecdiuocxi edrelmmaib iasheo b mdubatioh h:epenment

oo M e it LiedriieDop B Drehe SR byBER oy was causcd
@QH@Q&W&S(&B@MHQ TATMSI&th @6#’1@ @”Qhﬁ‘erﬁ%ré '@HP@ fs shheactlve in a

feduction of ocrelizurmab in HCCF. Figure 10 shows that
refeaetad vz ey thaarsedridadi’ loy thedwirciad: tha lens olt [Fea=it) axmmy in this a

rg&qpe%g/nfr eeég/tha cdq(%@ ek %}g%s\gf r%]?prga?%tg b(% éirug F({@ngﬁjg%le? 10n o{ GgP, which

at I on.

theduietinand &)é&:@th@Sn@ONp\lDﬂ ‘abWADPibi t ed when cither
1nM ATG or A TM was added to the HCCF (Figures 11 and
12) . IrResgudigs i eveehusnsidriaeidd) t Aaen eHectmely @wtéh@ pgelizumab

r@tﬁfoh&? 1r1 el ﬁmbﬁﬁq échr%érﬁCtAs)éhB\%ﬁ RP pliglupé fs. fﬂ?e ocr: leumab was

reduction o
reduced after incubating the HCCF from a 12,000 L scale ocrelizumab manufacturing run

(not repeatedly freeze/thawed and no loss of reducing activity) at ambient temperature for
more than 19 hours. However, the reduction was completely inhibited when 20 mM EDTA
was added to the 12 kI. HCCF and held in a separate stainless steel minitank (Figure 17). In
the first step of glycolysis, the hexokinase catalyzes the transfer of phosphate group from

Mg2+-ATP to glucose, a reaction that requires the complexation of Mg2+ with ATP
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ocreli/umb. Exanple 5 The Source of NADPH for Trx
System Activity and the Roles of GGP and d ucose in

w@Re@aoedsen Mechani sm The reduction of di sul fi deGI/Bg20081669395

Trx systemrequires the reducing equivalents from
7 Y ¢ ' NRor,
Tha %ﬁ%@% BHEE NB SrTR Pl BN IS Rl
gspautliyofos M§2+1; heapéntosfeghosphibtter crfatehmayaseFff he bheervation that an

ant i n nt 0, occyr, the en n.this
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ﬁﬂ&ﬁb&qn@]t@ tht NIAJ]NIEJIS nm@t gvallAdIRfole trine sﬁ@:)h@kl nase

activity in . The overall nmechani smof ocrelizumab

r educ‘f‘ﬁﬂahlg?“@%Ir‘?'msa@"‘i%é%ﬁ‘?thFiﬂg@Pékmg thﬁfédlﬁcélﬁﬂ of pgrelizumab in fresh
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@@da@ﬂ) i Eba A( BEHAE £ RBn At 0RST Bl ZHERP RN B_&% ?:W HE®M that had

An HCCF froma | arge scal e nanufacturlng run e

ﬁ%ﬁkalmdumugﬁGnagﬁéubpe¢$bdhhmnsemenahwhpe&mehmmwwvmcomuﬂ

LB 350 DR T S50 05 BT o

thisiogdh €othd) thd@SPiHe@ DT A uddd ihithy¥ nfAnBr AP HRRIBe inhibit neither the Trx
anti body reduction seen preV|ousI% in freshly-thawed

MR 1o g @OP1S, andrmeaxt Binpian atandnhibNaDPHhoerk inedeeshitipproduces the
u ncentr n of )
Gl Py BRG0P SLORATERE, B 12 DG DbR e oGl e necessary
NAPPHrfor systiwm i s still intact and actlve in the HCCF
where reduction no | onger occurs, and capabl e of
reducing protein and/or antibody if supplied with
cofaqﬁ lefddi tionally, the reducing activity was
me as the NADPH source was depl et ed
(preéuhhbkm(dﬁ@dnQMHM@ThxoMhhmnmAmﬂxNABRHMHEAaII of

the r tive reactio hat conpete_ for .ang.

not ﬁ%&ﬁ@@lﬂ@ﬂ@%‘ﬁ%@?@@ Vel el igyar g?’l? iA0iors,

crR ey Blo8Ks GAPID Sich@sy (\Cﬁfr&i&i 8%1byod %]D%E &¥PB" hIB s also prevent
10 MM 'GBP was added to a Il CCF fhat een

thersdagtodl of ahrasebedytinditedr ffpomamée b)@teél/umnb byHilgck@@Pthe generation

n. a t.he .Tr. bsequent | .
o?%lél!é 58 r gﬁlthlz}%j nt;lgglLﬁ\ 1{)Hléhl ﬁl&%)gt 8F1CC %‘68? H,é{ﬁf[r%nstratcd n
al QU éhclibtionTdXipSri SAER Nsddi it BHM@% e Freekatd MAbdy reduction.

ocrelizumab in the HCCF was caused by the activities
of bdtlAEA Retypicrlly yssdemtimepnaspRtiopuarded Famp peout @8R Msto about 5

o IDHARGL YiSo itﬁ)ic%lly used in the concentration range from about 0.1 mM to about
2.5 mM.
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repeatedly freeze/thawed HCCF of the beta run; the
| oss of reduction activity in this a repeatedly

Wo e@epedsehawed HCCF beta run appears to be dueP€DUS1068/069395

depl et i on of G6P, which thus elimnated the conversion

of ,”J_. R NADPH. I'n our studies, we have observed

t hat ) an effectively inhibit the ocrelizumab

r educknhdntiomo ft ReluHGEFo i Reawhathamn Aexpedyi et DA, siiidWipric Sulfate,

in Figure 16, the. ocrelizumab was reduced after
incub&%@—m& 12,000 L scal e ocrelizunab

manuf g Wk i en UOC £ H Qe s@&@@%ﬁtﬂh%dflﬁ gRZehlibawed) @Iﬁg n[‘?le solutions
| oss of reducing activity) at anbient tenperature f

woreesimiann 18 deums of ¢desieryhichavereguetataibywdisiting HCCP from

t el en 20 mvl EDTA dded tg t
L YRR 0GBl e 67 e bl 10 mL or i
fhdis Niyb@indo (it Fongkigsam ik é) withs (t e ofthchIec&Icﬁ%llﬁfongIeﬁgﬁItM&Iys The four
t he hexoki nase catal yzes the transfer of phos

el gmfxrtm cwizualcmrp this sy @@@emeéenl@ac(l)o?r@ mNhEm A, (2)30 pM
| amre
Bl D OSSP 1GH3h S T & Fhmetpaliu S reed for he

doafoLduhitaing thle@ﬂﬂQu@xIaI) Yntisydy Vet all ifdur GARUPE @4y purified immediately
effective inhibitor of hexokinase. The observation

At hrapsipg prden Angunmaseraphy And tieneetiaetiew e hr gidotdkhr of storage in
I n I V eEXOKI Nase,. .

%Q ?tdIn?%g gtt\?lIzlg\lII?]lg ?}h; ?&Isgro%eﬂrg A enLYtE(In OS%?%I\% re &r:lgr'lIgf(I: ZIEI/ nﬁxg%mdnalyzer
aseguotquentitaitithdpurteningiend iactndtibydyt 166 kDay. Biyreaili@howed that

t heor II” 5 JTA Dl ock; he reduction of ocrelizumab by

L3 Han PHG RAE WERe%T Waswresf inalt (pusAdx s kg initial time point

R I I )
ibsea%bngI(IIgeV?Fhs ed'[ R}%\‘Q@ hr"i“ﬁ?é Vﬂ@ﬂa\%é%c?g%t@a? wa@rﬁ%t dcﬁected in the control

rBiprgitre Awitiditt oy gdﬁﬁ@i’)Andlsdte\getyuoen‘oﬁemthwcmubnd)bdh@@lkxda gonds. In the

reductlon of i zuma
RS STEE RS, Bl SO ek ELiTR et it SEE Al Rt 20 ppand 40 b time
Retid dekdnbicdongithe b &lichhe duXIRhERAEtibY b XII YI@@G inhibitors
| ost then reactlvated by the addition of G5P.
testethpl e, the reduction of ocrelizumab was observed in
an HCCF incubation experinent in which 5 nM GGP and 20
mM EDTA (final concentrations) were added to the beta

run MxG@iplelgat had fully lost reducing activity

(Fi gure 18) Hovvever no reductl on. was seen in the
cont riBRbIRRS 3 hady by icSpargig the HCCF

ETJ T@ﬁ’éefl@ d&%ﬂum%%%%%ﬁ IIP&In rIlg)nﬁ)%QﬁIgccp &CII hI)vgs Aor@Mhd held in two

ot her theory, used

stiveatefl O f estainlasshitde] feemntiters. t(hxe vEsskl \S(yssipefgeﬁl &nthtdnewlix”ﬁRDa other vessel
and ction as nhi bi toy for hexoki nase,

P SatEbs RS e Bor Tl bl SR G gisily (1 = 0 b
RS HIRMNRH  FixRE uBiBe AP &L hMhNoddshyNeqg 'II@QD )
for actnl Vi tyX ExgrrpI;Z#G I nhibiti oOé Ifgﬂygee%uf:s??%tﬁdo ISI)mIS 20 ml

sRaplgsrbymanemayed Goay CW DiEA chhsherUEl[bD@n dvassiueifed eusing protein A

cIlromatgg’rap%y %rlhef pro?em elutlon po%l S w%?e? eIl gI;IaIl}tf)/Ictd%y the Bioanalyzer assay

to quantitate the percentage of intact antibody at 150 kDa. The results showed that
approximately 85% intact antibody was present in the initial solution (Figure 20), indicating
some early reduction of the antibody disulfide bonds prior to exposure to oxygen (i.e. sparged
air in the fermentor). Once the mixture was sparged with air for two hours, greater than 90%

intact antibody was measured for the remainder of the 36 hr study. In contrast, when the
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effectively bl ocks GGPD activity (Gordon et a , 1995,
supra). GGPD inhibitors also prevent the reduction of

w@eooatedskdody i n HCCF, for exanple, ocrelizumabPCHysS2008/069395

bl ocki ng the generation of NADPH. The ability of DHEA

@‘P)ﬂn@ h}va@' {Jar%é‘&?wﬁﬁg{t’lﬁ%éﬁéhso&c Iﬁtﬁ)%ld é&ﬂ@‘@oﬂ cchnt con A’&%ﬁdnaé measured at 2

enonstra hCU atl O exper| I nent.
DHERt d 58 HEClpeyp) eanelné shra@3té b(ﬁdyk[keqﬂwkt)l O'hhesPHEAIl s Sdemonstrated the

t cal I concentratjop range from about

ol ¢ 3B0ab0s! BT EA SN b G Goade ggnerated from
o LANETUIALAsQRpIRAALoNy @M about 0 . 1nM to about 2.5

nivl ngarrp le 7 Inhlgltl on og? Reduct ion of Reconb inant

Anti body by (i) KDTA, (ii) Cupric Sulfate, and (iii)

Aceti g Aci dditions Four different 11CCFs were
stormf—l‘gl din the stainless steel vials. The

sol ut bessn M\ErzﬁgéttcﬂfhﬂRNA bn/\hh@nmualteo@de E&!ThhibUsisS

whi ch wer e gener at ed i luting from honogeni zed
CCF W chdgseao g ated éﬂ%ﬁ‘bh@g@ﬁhbﬁzréﬁ n@@FDUdES.)kO élkaﬁpﬁf%ea@ found in CHO
k f f t t-h
c,]r%iﬁg n{gyt edoglgg% dgﬁ% oqulb%’lg g%vglgasl?pyce%e%}lc\:/ \g? ose tor 0/i thioredoxin
Hixdt UREQ HYaNOa0ed £ neofihibsorsddxéty lécﬁmtaad: ﬁBﬁBe(CIH’@rID (NI)):31); mouse
(3 nmVl acetic ac

Berdtsne) (BRI T. B Siereadhnmer (or0 AR Qaedmpese hioredoxin
&H'Lfcté‘s@ nt (S@Q $9 Nt BN -and RS ?I }g(gﬂe&mped%gﬁ%%’%?gg@ &%)0:35)' One of

four m Xxtures was puri i mredi at
cué.mng sarlbinghe alAcmhu@rthﬁtsogccaphgesam sleltdn eequagas o ddsig@r Ti2Anhibitors for

nd 40 hr stora int e vi al s.
By S Ry b d0br SRR B e P i S Gsoy t he
Bi oanﬂ{cysé@lﬁm@%tay & I%Hﬁ\&tdxhﬁtﬁ/\t ke percentage of
i ntact antibody (150 kDa). The results showed that

Yreak et GHak'/90% A htdet /e ity MasiGEr edemtCnAdI CCT GTG GAG

-PME- ) XE U es- at- . it p

o R S A P AL P FRCEITL L RS GIDacr 111 onc
ANOG dalTeCTaATO A @OBIGAL GGEEIGre AVWCIMUGTANGAT TTC TGG GCA
addition) indicati n reducti on of the anti bod

@nsul ¥4d @cﬁ’@g CGG Qfé/\t/% el Grrr GHGEG AT ToVES 98T GAA ATC
d}@‘i* %?Ac ik hbegy as é§(§¢ N, ‘@1%?] tA%th RPeER ZQ ANEy @”/QAC ATC GAT

hr tinme points, nstrat prevention
(dA\ALVI\ACC(éC'lﬁ(ﬁ@C n%l]ﬁ@@ﬁ:(tﬁ A A 1tAhF é]é}@ A COAr §GT ATC CCG ACT

GEGGTS? 620 TR B8 Wby bl 3 B PHETAGKEC oA GTG GGT G
EFEGT miaxt wrcer gerernaiced Al emdanmeoeniczedcEETWRRC CTG GCG TAA

stored and held in two separate 10 L stainless stee
(PBRABIYGRY). One vessel was sparged with air while the

ot her..,vesse e hlf trogen gas. The

ocr eIllllgﬁﬁ%%n%%%?[bégﬁ&aﬁ?dﬁﬁw rfdéd ‘imediately (t =0

Arg dGOMEOATCOIAARIC AT XAGT & ARIANYG Rrot U1 @‘TG GGT TCA GGC CCG
chr omat ogr aph At selected time points. 50

GCG GGA TAC ACC GCT GCT GTC TAC GCG GCG CGC GCC AAC CTG CAA CCT
GTG CTG ATT ACC GGC ATG GAA AAA GGC GGC CAA CTG ACC ACC ACC ACG
GAA GTG GAA AAC TGG CCT GGC GAT CCA AAC GAT CTG ACC GGT CCG TTA
TTA ATG GAG CGC ATG CAC GAA CAT GCC ACC AAG TTT GAA ACT GAG ATC
ATT TTT GAT CAT ATC AAC AAG GTG GAT CTG CAA AAC CGT CCG TTC CGT
CTG AAT GGC GAT AAC GGC GAA TAC ACT TGC GAC GCG CTG ATT ATT GCC
ACC GGA GCT TCT GCA CGC TAT CTC GGC CTG CCC TCT GAA GAA GCC TTT

AAA GGC CGT GGG GTT TCT GCT TGT GCA ACC TGC GAC GGT TTC TTC TAT
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sanpl es were renoved from each vessel and the anti body
was purified using protein A chromatography. Purified

WQe@veias2A el ution pools were then anal yzed byP@TES2008/069395
Bi oanal yzer assay to quantitate the percentage of

LORARACAPRG RR%B@H TR0 R ATRE RIS RROWBA Wedl GieG a1 Gaa

approxi mat el tact an y Was prese
GAG GalG §?BGLH‘A®rCTGI”ﬂTJT AA0NTA IGIﬂiCH“UGW@AS‘DI@EF@ETAIYCTG ATT CAC

uction of the antlbody di sul fi de bonds_pri
EGhoair dhf iy ool e b yb e T e 1T ahd coc c16 ATG
GRI W%NP\%)G ERECARREGTIA ML MRSA PPRT] Q?@A‘é@ ‘A'MaAAcf PGT ACG CTG

two hours, greater than 90%intact antib
B ASGASAGH 6 ACReGEENEAAJEAAOA TEHEGEGRE A;G‘JU@GC IGIIT CGT CTG CGC

AL AR AR By T ol SR ot Nila il @ace aar cra
TERRIE di@at AZANGGI28HC1RBKBaaPRAK) ARTIGECMATISPAA T A GGG CAG

These results denonstrated the prevention

k
@de.?g& %T@é}fbénfd/\ﬁe(d@l&?/b@ ATC A &Rk Bodly TWHe G hé TT CAT GGT
f
o L SReR el B eERREn R Il Bt oac ar

M(JL(m\u s[e/mse« NquAept‘lcﬂe(Mx dathiAit acs Toe desi @aToACA GGC TGC
targeted si anti sense nucleotldes to the

ALORGRET CHD ! R Gy b orke\ by s g GBI FEimGCT GAC GCA

[ such as those for E . coli
‘?ﬁ%of §OX| %?ggs?zEQ I D NO 30), E. coli thioredoxin

r educltlesequEnzBof{1B&EQe oM@ 31 ) ;is:nmouse t hi oredoxin 1

ARt L RERTG A EEAGE e etaw Gk tbecaccacac

@R%@A%@T@W@G@@G@A@ﬁ@réﬁ@l W ANGGPGT G@J@c@fTGCAAAATG

ordinary skill in the art can use these sequences
@@¢éé@@ﬁ&ﬂﬂ#§B@CﬂdlﬁﬁﬁkyidT&ACMA@ﬂAEW@CW&TG GGIGllCCTiGAA

A S O et L (o VL RINIES
AGXAATTCOXE G TTATGAG AA GG 1CM OO AAGHGORS LT @@C( GGTGCTAA
AGG CI' T ATT CCF GFG GAG TTA "FAF A ' FG AGC GAT AAA

N CATYA GHE TTE MG CORC A ABTATET, CACCAGS (G IBIRO:32)

cac T VR B3 PEEMRTE ATC coc oo ATT Cr
AFFGCAS MG GCT (AT (QAAGTAT (GAGT COTGARA TLEGACR TETTTUCAGGAAGCC

AN GAGEHE HTEO BT 8 GRNBEE AT CRECETE RO FECTCAGTACA

/AI%‘CM@ Iggjﬁ %A_%\g} %r%cﬁ&é@é\ @C@cﬁ@ggcf\cmcc/\o

/@:&T@Amsa@@&mmamcqh@cswu@rﬁ@mrc BAEOITCAAGACAGAGTTG
Ig‘%ggﬁﬁ@&éwéﬁﬁ?@@gﬁ%ﬁ%@gﬁ GlEfsecccerae
AAGATCCTAGGACCGCGGCTAGAGAAGATGGTCGCCAAGCAGCACGGGAAGGTG
GTCATGGCCAAAGTGGACATTGACGATCACACAGACCTTGCCATTGAATATGAGG
TGTCAGCTGTGCCTACCGTGCTAGCCATCAAGAACGGGGACGTGGTGGACAAGTT
TGTGGGGATCAAGGACGAGGACCAGCTAGAAGCCTTCCTGAAGAAGCTGATTGGC
TGA (SEQ ID NO:33).

The sequence of mouse thioredoxin reductase 1 is:
ATGAATGGCTCCAAAGATCCCCCTGGGTCCTATGACTTCGACCTGATCATCATTGG
AGGAGGCTCAGGAGGACTGGCAGCAGCTAAGGAGGCAGCCAAATTTGACAAGAA
AGTGCTGGTCTTGGATTTTGTCACACCGACTCCTCTTGGGACCAGATGGGGTCTCG
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GCG GAA TAC ACC GCT GCT GIC TAC GCG GCG CGC GCC AAC
CTG CAA CCT GIG CTG ATT ACC GEC ATG GAA AAA GEC GC

W@2R9/0MPSR2ACC ACC ACC ACG GAA GIG GAA AAC TGG OEFT/GEA008/069395

GAF CCA AAC GAF CTG ACC GG+ CCG FFA TTA ATG GAG CGC A

GRE A NG IR RGO ARG AT AR ARG ARG N iitA ccacaeace

TTCGCHE AOHEE AAG(GET GAR AAAC BOGCGAAM ABCAAGE (TEIG BAG GTCGAAGAC

GG SR A TR BB AT AR Bt e B R FCACATCGGC T
a6t @KTFA%%%FG(J% A&“@CF@% @P@c@@T CE&JK@AW&@@G%%WA IGAGAA

GAG@@GGG@%AJ‘H l@r/G TF@G?IA@@@N@\GGT\ ‘m:ﬁ CGIAQ(:@I[IAKATAACAAAGG]

SRS BRI P TGS GRE R B nraciecce

AL TERTTGGECAGAC ARG AAG (O AAGE T\ OrGAA” 1@&@6@@9@QJA TCTTTT
GGC GLT CAA ATG GG GIC ACT GGC GIT CGT CTG CGC GA

@QCM@CE@G ASATCRREGANE I GAG ACACERO Tehd EﬁfFT@@}T@ﬁTATGTCGCCT

ﬁ@ @\% @&EC %Cg@% @ﬁcﬁﬁ@ l%@%T% @AA IGGTGCGG

GI@A(M\G mm; IGGTAQT]A]GAT}ABGEAAMAME@:&AGAA@Q\ PGCGTGAACACA
GGC GAC GIG ATG GLT CAC

W@Aﬁ&ﬁ@@é é}&é‘@tﬁ/\/ﬁ\\fﬂﬁ IAIG]EI FEEUEEE BETUAEK (@ F60 M TTCAACA

G oy (% RATGEPE A A e e AAACAG
65 GO T G A R ST S
GOHEE ABAOCRINGAGGGRGAATTTAACACAGTGTTGCTGGCGGTAGCGAAGAGA

@@ﬁ%ﬁ%%l%%%%@@%ﬁ@%@%%%% ACATAAACGAAAAA
%@WE@@@T@@W@@K@&@@K@X@WMMCTACG

AT EARBEACIATCATCCA TROECTOIETAACAAGTAGT COATIEIGET GRTCEIATCCAGGC

R IR S TRTRI LR GT0 TS

FECEAGATIC ECAGCEN FGCTAA TG CALLGEWRG AAGGETCT I TCGCCTCTC
| T LCTGAAT LTGCCTAA (SHQ | D NO 32). The sequence
AL AANSHETADACAANATTTGGGGAAGAAAATATTGAAGT TTACCATAGT

A FAGEERATI I R TR BT SRR P Tra TG

ANRCTCAGGETGT GUAXET T COA RCACTT A TAXGYOCTHECAFAUCCCTCAGPA G TGC TG
LR AT A AR TS A EOG HBB R B STHEABRBEAEA! GGG
A A G A BRI HAGR A OA o
NG CACAACGTTGTCAGTGACGAAGCGCTCTGGGGGAGACATCCTCCAGTCTGGC
TGCTGA (SEQ ID NO:34)

The sequence of mouse thioredoxin reductase 2 is:
ATGGCGGCGATGGTGGCGGCCATGGTGGCGGCGCTGCGTGGACCCAGCAGGCGLT
TCCGGCCGCGGACACGGGCTCTGACACGCGGGACAAGGGGCGCGGCGAGTGCAG
CGGGAGGGCAGCAGAGCTTTGATCTCTTGGTGATCGGTGGGGGATCCGGTGGCCT
AGCTTGTGCCAAGGAAGCTGCTCAGCTGGGAAAGAAGGTGGCTGTGGCTGACTAT
GTGGAACCTTCTCCCCGAGGCACCAAGTGGGGCCTTGGTGGCACCTGTGTCAACG
TGGGTTGCATACCCAAGAAGCTGATGCATCAGGCTGCACTGCTGGGGGGCATGAT
CAGAGATGCTCACCACTATGGCTGGGAGGTGGCCCAGCCTGTCCAACACAACTGG
AAGACAATGGCAGAAGCCGTGCAAAACCATGTGAAATCCTTGAACTGGGGTCATC
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TCAACAGTALGLCACCAG | TGG
GGTGGACPTCLTGCACAGTGGTGIGECCCCTGC AAGA FCC

WOGBNOBSECCT AGAGAAGATGE CGCCAAGCAGCACGGEGAAGG HAI/US2008/069395

GI'CATGGCCAAAGT GGACATTGACGATCACACAGACCTTGCCATTGAATATGAG

GCGTCCAACTGCAGGACAGGAAAGT TACTILAACATCAAAGCCAGCTTTGT
T AT ST A A T A A R AR AN S EACS ST A BASA

GGATGAGCACACAGTTCGCGGTGTGGACAAAGGCGGGAAGGCGACTCTGCTTTCA

@WW@%@%@W@%&T&CAAGTCA

ARG GO CTGEINT A 3885 Al TeA CANG LT B AGI C TGGCTGAAGGAGTC
L TCOCCCTGGGTCCT LTGLO TCG LCCTGLTCLTCA 1 TGG LGELGECTC
A ealeT s QCEFAEETC O EAEEECLACEAMA TOPCHEEECRAGADA TG TGCTGGC

I T R T U e e
A@@G@WGZKG@W@%@A@@H@TMP@&@K@MALA IGGAGTCTCATGGC

AACTATGECTGCGAAAGT CGAAGA
/A@& @M&Mﬁ@&%@@?éﬁm@%@&mc FAACC
AGCTCTE ‘

TG CACGATAXATARGAAAEFT TAGGGCGAGTTCCAGAAACCAGGACTTTGAATCTG

TCCCCACAGGT GAGAGECCC
R A o AR A B ST SRS AAGATI A TGTGGATGCCC

A@A@E@W@\I@Uhﬁ TCCCCACATCTATGCCATTGGAGATGTTGCTGAGGGGCG
CTRCTTGOCT TACT CCCOGEEAAGACOCT AGT AGTT R TEAT S AT ST !

'1 @TCT COGAATGTCCATEATI A GTBACTEETATCBEE ) SAGAGACBTCAGTGT AGCGGCTC

ACTEEANGCTATGGCTGTGTGGGGCTGTCTGAGGAGGAGGCTGTGGCTCTCCAT
L TGGTATCAAGT TTATAAGGCAGT TCGTCCCAACGAAAATTGAACA GAL
(AR AEAESANAACOXSEEOGAGTIAN SRS CEAGTPET A CAATCEXSARAGAG TTCACGG

A R A A A A A BRI G TATGCATGAGGGAGCC

(OICATERAOGGRECTATGEACT GAGAGACIOT CEGCCTGMKATAANCHAAAGTCACC
et A AT AR CEE T CARSAF A GG A ENEC A AT IR S F PAAGETRATGCAGA
((}“\(1 T A(J(J(JA | CCA | LCCACg I GC(I;&_IL G/ &4\8&“&(&%&8@&&%&%&&(? ICCAA

QWJ(JAGCC FACTGTGACTGGTTGCTGA (SEQ ID NO:35).
TGECTCAGAGSECT GTATCGAGECTCCAATGT CAAATGTGACTAT
GLCLLTGICCC LLCA.C GIL'r p LCTCCrrr GG

LL' r GRS GTGRCC ' r CTC
TGAA T] TAGAGAAATTT( X] CGAAGAAAATATI X] AACYI TTACC
b A. e S3liAs | X] GLCAGTCOCATCOCGRG

AAAGACGAT GAACGT GTCGTGGEGCTTCCACGT GCT
G A commercial TrxR (rat liver) solution (4 uM) was diluted with water to yield a 2.86

ﬁm %ﬁ%ﬁ%ﬁ%&%ﬁ%ﬂg pH 7.2)
yielding a 500 pM solution. A solution of 20 mM NADPH and 10 mM ATG and ATM
solutions were prepared in water.

In a black polypropylene 1.5 mL micro centrifuge tube, 437 uL reaction buffer (10
mM histidine, 10 mM Na2S04, 137 mM NaCl, 2.5 mM KCI, pH 7.0), 25 uL NADPH, 16
pl formulated ocrelizumab solution (30.2 mg/mL) and 5 pl. Trx were gently mixed. The

reaction was initiated by the addition of 17.5 pL. TrxR. The reaction was incubated at room
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TGACTAAGCAGCAGCTGGACAGC

L CCATCGGCATCCACCCGGT CTGTGCAGAGAT

TGTCAGT GACGAAGCGCTCTGGGGGAGACATCC PCT/US2008/069395
RCCAGTCTGGC TGCTGA (SHQ I D NO 34) The sequence of

AR SRS Bl sttt apstpring time-point and

{1 GEAGGIGCT TUCERICEAGEATABRARATCTGACACGCGEG
W%WW@W@@?WMMHMHS

described above with the addition of various inhibitors,
TGTGCCAAGGAAGCT GCTCAGCT GGRAAAGAA

GGTGECTGIGECTGACTA
T GIGGAACCTTCTCCCCGAGGCACC

LAGT W%W% Y gﬁﬂﬂ%@ sIGHG
G GCATA a

CC | GOOBEEEATUAT a GAGAGATI BB cGDAGCAC Biloaﬂ'alﬁe@aﬁa Yysi$ (@SCane

rE%%%A MM@%@A ntact ocre 1izumab (“2H7,” a

W%IQMMW%%%M -5 (I mg/mL) with 0.1 uM
AACATCAALGCCLGCTTT
ACHOEAAGBRGAGEstidine sulfate buffer

BERTEAGCACATCART TOGEGERETEGAGAAASAIBIG
%%@&@WW?@#W@&@WA@@TAW@@A@TC

LAGGAGCCCT GGAATATGGAAT CACAAGT GLCGACATCTTCTGGCT GAAGGAGT
C CCCrGaaulvAQGH{ MEGEPEGETIT CEAGCOLGOT ATBT CEOLTTAGAGg ucose

TTOCTOACHSARPTEEAET s A ety eshomisenererstabove.
t@&@TJ%Wﬂ%TQMT@T %@A‘%WIW ATG: TrxR); and
(LCOEAG: | BTCTGARAGGCT GT GTCCCCTCCCLCATCAALAAACTCCCLACTAA

CC AGC C@A g@h&@z@es from Bioanalyzer analysis shown in Figures
2%%@%%%¥EW%E%WE ph\%’%@f-gglvely

1BAGANBECIEEOAT O GSrACOANBET TTAAGAA T CAGAAGAITT AFTDGECGE, 26 wn in

CA CCTCTG.G CCCC LCA CC | LTGCCAI FGGAGA |
. e experimental conditions aurothioglucose added at a concentration of

TCTGGCTCAGCGECT
%ﬁ%ﬁ%‘%ﬁﬁ%@w&ﬁ%@ T CLCACAAG
GGTC | TTAC LCCLC | OG LGTLTGECr cTGTGEGEECT s rcTG
HecHeeNee GT GGCTCTCCAT | ] ,
GGCCAGGAGEAT B AGAEET P ACEATSEAT AT TNT ARBECOL &

(L3 T%@ﬁ@%@%{%@%@%ﬁ@EWﬁﬁTﬁﬁﬂ%ﬁggrlbed above, at
C%@A@E@@BWW CCACT T G ETEECCECARCEETBEAGNAGREAES from

CA@%AT]-&IS S%T\Tvgcl?ﬁ-g% %%]Fmect% inhibits the reduction of
o%@mmmm@%m@bmmmw%m&

W

4. In vitro activity of thioredoxin system inhibited by CuSO,

CuSOy4 was added to the ocrelizumab mixture described above, at concentrations of
20 uM (4:1 Cu”":Trx) ; 10 um (2:1 Cu*":Trx); and 5 (M (1:1 Cu™:Trx). As shown in

Figures 31-33, CuSO, effectively inhibits thioredoxin-induced reduction of ocrelizumab at
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30

GCGCTCCEECCTGGAGCCTLCTGTGACTGGTITGCTGA (SIHTQ 1D NG 35) .
Exanple 10 In vitro Trx/ Trx Reductase Studies

WORG0010)ERS and met hods A commercial TrxR (rat PEWES008/069395

solution (4 M) was diluted with water to ylelda28

6
Trx _(hyman) ti

V\(Amtcgrg%légh !ifOZdﬁj?\(}lglpand ld @\qé 1 ulre(esI Iarl]qg 32\9@6&%@@ QPES 6ﬁ1auon 1s
Bseikcidhi t@r}eﬂﬂt 130 d@MﬂM@th&ﬂ@xﬂoﬂ&dmoﬁYﬁg@ﬁdgﬁTM
sol utions were prepared in water. In a black
pol ypropyl ene 1.5 ni mcro centrlfuge tube, 437 nL
reactonbf - A, Na 7 mM
action, i) O, i
for nU(EﬁItzadme(WeeIaddidmbhesodrulﬁmmb(rﬁﬁ.uﬁe ﬂgsicﬂibé: a&nd: 25 tiefollowing
Trx were gentl The reaction was initiat

W@%ﬂ@&%i on? @%V @0 charmmsz R Yeripelath digHides 266 Ml(l 0:1
%&gﬁ% §1€i7 Hral BOTR SHREEAL UL 3‘% " il %4cyrs‘t%}%ﬁl§e D tA% i i), %hd 26.6 um

@t ]Oct‘}edmﬁhe 2171@ (UG antA) dlﬁiﬂﬁdie}) Z e\@ sbywh Elﬂ i@u&@ nalyz eystamine
assay. Inhibition of the Trx system was denonstrated

GEHEElY Hdn isnioredaat-suessiad wdtion o aershirirpeat gbayeatrations of 532
%&él:(??/ t] F:?stg?xﬂiehi} rlan?/\gglsplddcgalbduﬁr()ég @%’ (i% &:Agfst\émgrqe 2H7 (Variant
Aj)gFteal esgalanh blssebutrm@ e3F honpsBi aanahine Qnmvaﬁléﬁﬁ 125 di&AGM) and 26.6
| ane representing a tine point) show ng

iMd U atysiemiuof: ZBIﬁ(‘é@marmésr)(elisuﬁ'Ldeor(d’eﬁﬂf%onﬁ aae 1hmfﬁmcz€td inhibit the

anti - ferred to as "V&)JI ant A" above)
redyet CD?rﬁfrcaf‘f‘ﬂﬁb%‘icrﬁz/th%lﬁﬁ GUESS A0 AP ) 5 M Tr x
(human) and 1 ni M NADPH in 10 mM hi stidine sulfate

buffer results in the reduction of ocrelizumab in |ess
t han tne Wawirro aciiviyw/ Viieredoxde sisvan yphofitetitbty opgdexi n

syst | nh bi t aur ol .hi ogl ucose Auro | ucose
CAToC VMR hoada? R PP aisR e hal SRuE R biapcentation or
abewne, A@tsh@\hﬁ inf Plgbavd gt GeneandHiatibe Bﬁslml ¢ M1V 16inAMits reduction
(6: 1 ATGTrxR);: 0.4 MM (4. 1 ATG TrxR); and 0.2 nM
qQperelizymeb fry dR)thiopedoxt wsiead by nofsl tdimgtb@ Alinigaim pilssive

r
SEGFLEAT AT ANV AN L FLGY S s
dep&ndyidn t%ﬁbt@dl@lrﬂﬂmaﬁﬁ(&stan‘dehlght dhdibliefesit fd’ﬁehﬂf@quﬁ d)t@fhs such as

SGHBHRCT AMEITGEH @ e PaRIBE OF SR BRBLABAE Z"ﬁ“ﬁ¥ fof eXample, i

QN it b@d%%l @Hrﬁ@k&%ﬁﬁgﬁﬁ aded. @btnc £P0G M IR @}P 9% (Variant
3 22

mM cannot I nhibit ocrelizunmab reduction a ter
Al)os,l pbout 3.3 mMy fui Apemale tbhowit f ynMfantl Hooamgithooty Wagygt@about 4.5 mM.

| nhi bi by, .a [ late . . . .
W cys%mc is &Yy thc cargulturc medium, the minimum effective concentration

typically is somewhat higher, and is about 5.2 mM for 2117 (Variant A), 6 mM for Apomab
and 9 mM for antibody Variant C. Usually, for cystine, cystamine and oxidized glutathione
(see below) the minimum effective inhibitory concentration is about 40x of the antibody

concentration ( in uM).

7. In vitro activity of thioredoxin system inhibited by oxidized glutathione

(GSSG)

GSSG was added to the ocrelizumab mixture described above at a concentration of

2.6 mM. As shown in Figure 39, at this concentration GSSG effectively inhibits reduction of
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Aur ot hi omal ate (ATM was added to the ocrelizumab
m xture descri bed above, at concentrations of 0.1 nmM

W@ee900B23 nM  As attested by the digital gel-|P&EUS2008/069395

i mages from Bi oanal yzer anal ysis shown in Fi gur es 29
h uct |
(@;&C}? ﬁﬁmb@%ﬁﬁf@%&é{ ﬁ %sténgo;(thlé] B(ztcgsi,{}lé)r\ﬁvca? ?hatt ¢ m1n1mum effective
coRrcErHtioa toif Onﬁhzteeghhteﬂiuoné (ust &% tmittdf@he’ﬂ@lhh\ﬁhhl}’m@lfs) de (Jaends on the
th| ?r edoxi n system i nhi bited by CuSO4 CuSO was. ad
QU KRB D A E T Pl 88 FICTA B Prafein (c.2. antibody)

f |
%J%gﬁ:tﬁﬁfa%?%c?ﬂgh 051 %?r?\/ll ( f“or &a f(%; %1%%%21%2 (()VE%M A:B the

tﬁiingnnwescfﬁrti%w@as@t@ﬂmeahzcuw ébymMﬂﬁ)ll hildigon prior to lysis.

t hi or dOXIF pduced r ductlon of ocrelizumab

atcongentr L P4 {¢lres 3 1 and

32), bidtiret4veshowdMdcAne sati@tiabe o BRUALIL Ldr §H£1y§19(each lane
result in a conplete inhibition of reduction (Fi
II?BI)eSCfEméIaﬁlmﬁF p@let)ab@wmwmufoml@r eldotaicnoglitugrab (¢ ‘2H7 a

S PRI, L ST 5 SRS g
EORES eglﬁ&%&%%ﬁys%}%@d%ﬁo%gnésc cy ﬁkﬁ%&@d&"l{ Val\/FfM ﬁ‘nme)db‘(m

) disulfide 0:"1 cystam nc ant

ileaghski ZJIel)M gh&@bcmvlé( BMLAGYsE aril g2 Hnddl s NiAd®) in #nedM histidine
26, LY anlne (Variant A ul fide).

R ilistocr ﬁ']g LIS tegbeig e Vg JfRput one hour.
Adaditibi 580 1 ariegpXi Rxhody gﬁlgoiee@-HEMpﬁQte Qifehﬁﬁf)gclnagé"l'ﬂﬁ@mor does not
at _concentrations of 532 : cystan1ne

ipkygititagwedpgtiadi sul fi de) and 266 mM ( 10 :1 cystam ne: 21

17 (Variant A)) (Figures 34 and 35) but the 133 nmM

(5:1 cystam ne: 2H7 (Variant A) disu!fide) and 26.6 nmM

( 1: A cysmawranecdid of eMamaanted)ich suldi A)ires NADPH
concentrations are insufficient to inhibit the

reducty 8W“6lfmé’é<r eRi9l bk amage fpom Mﬂglyeﬁ eg@kyw ogdigure 41,
lﬁ&ﬁi ggr% of 1% y gcilr\é %un?a @Snltlg%/:}]ltéxv\)v\grsh% %(Pt&ﬁ{qg %ylsptmloredOXIn

remroeaqb/ amezbmm NtALDR‘?lrﬂﬂ)SlﬁM hieddiab oy et @bu BerG® pHemﬁr &bds @0t result in
in Figure 38, at this

‘E%ﬁé‘éﬁf‘}“a‘t tb%@%rygﬁmﬁév 3@!‘1\"@@{ i Redfugtipm m rirglizumadnsetidort occur
\ﬁﬁhé)?@{lﬁ!o'k?nﬂg?%u #Aflect i/og{)lgagé;ééé d?(y %bgsrr%]ag{;ltthensiu%gtreﬁes to generate
NADSt. as the effective nlnlnun1concentrat|on of ot her

inh| tors nds .on the circu tances and

m ght %é%ﬂ?ﬂfiﬁa BRIEGY BT B b rCIﬁrLa% 8yibly bgpctiged in the absence

| g9 erein.
R4 BORS ATHL IAYE  HFRRA 00 B i
Tpwe-foyejasple, ke teim naompefsirect fivdudiopd enomtaimingn” ftorshall be read
antlbo f or Apomab
SRR iR oAy SRR it apotd G cploved
h%@ﬂh&bé&febﬂﬂ @sddsas AR ridBschipBo 8hd nGWI i LBR HndThdR& no intention
m ni rum effective concentration typically is somewhat
i thgrse of sed t¢r§15@@6@t<p@sszonﬂ\s4 feselugding any vawii aont qc&)the Bvevion shown
L Var |

of Bor A8 AR08 s TNk Bloa L DR SRR abprs i B0 within the
scope of the invention clalmcd. Thus, it should be undel stood that although the present

invention has been specifically disclosed by preferred embodiments and optional features,
modifications and variations of the inventions embodied herein disclosed can be readily

made by those skilled in the art, and that such modifications and variations are considered to
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(see below) the m ninumeffective inhibitory
concentration is about 40x of the anti body

weomeeosemtion ( in M. 7 . In vitro activityP@f/US2008/069395

thioredoxin system i nhi bited by oxidi zed gl ut at hi one
r u
O ST AR, R, R RO g g s
boadly gud gei39jcaldy herkirs oh ©éﬂieﬁﬂtnosmr $EeSGs ahd ewigen@id/groupings
thIIS reductlo ofocre |zunab by the thioredoxin
SREGHI DG STREE AHCIONTREVBTO Fitoorked thisRimGRTIons. This includes

@/flfl%c%hé V&cﬁ@ RISERKiBh b PR Rl A ﬂ'v@rglogL H@%\héoo&%eghlﬁtlnPltatlon that

hat "of the other 1nhibitor epends on the~act
m tdeSmmemg arguathjcasmatiarirax aw:pieeus ocpatdiessnatvwdreghenbr not the

t he .prot andtet\irrin of

i Qe b et PR whifE dagdais. 10k iy Sy Plspects or an
tnkentBnnireieBcBbEEiGlibe: SARERNRELARL |g9c§hp| fhodbUbolkd3n m\él art will

for addition prior to lysis. 8 In vitro activity of

@ﬁ%wr@t that theHyenignissipottbare!mi @q;ra’ebatbnémwfamm ividhial member or
&ﬂ%rd g {ﬂe%?o%?s %fr 1%‘1\)13&&%5)% SLﬁ)g g u"#}]le €Isl i@ r Sgeglltc? g%na?rb?,spect of the

I'ng a wihg
inpé@ioh lmsreeﬂahgwmabd(vxcﬂxlzdvmcmaelhumm z@@lnp-ewt BEQDZONO:1 to SEQ ID
t] ody Variant A) nmg/mL) with 10 ng/nL
Iﬁ@ i B 1ve5el wtp&de&pg g@)g@;lgalﬁxﬁdg bﬁg@gbcvery member of the list

SO0 L KAt AL g v
eviuda®dPr inalug0d mMbhickimdadieidssellf.at e buf fered at pi |
Zn28h[5}m§ lf'p}&%i&'p{]cfetgrr}l%gfrﬁgge%tlw of %%rée?llp(l Ay e%exl‘fgrrgebdom a different

ghsapsLaSiphesPhl & sdehy dflfé%@éiﬁsa?e ﬂn@lt%'l)béie%plﬁ?%%ﬂ{éo&rder these steps
inhibit the reduction. 9. In vitro activity o

TB{7 9erEt i Eh¢ %at@lmﬁcmmoﬂcoslys"t &m qrégpuhates dggPsudhsthshiow! performs the
EF qﬂﬁkt Ilke i mage from Bi oanal yzer anal ysi s

BFE Jr ,lnvéhﬁgtlon of intact ocrelizumab ( 1

ng/ m-l)row th& d&schAMibihbothe doxhiion RerdintMid RERT&EM4E Parious equivalents
reductase, and 2 mM NADP in 50 mM hi stidi ne sul fate

e epech ippienenggicdaecniot! theiesentjinventien wetdig@ttde@mrtmﬁ from its

chﬁ]' gﬁh%?b%g%pc \%ﬁ: hgﬁé%gg&%g&%gdgg&é e&l VA S)lem 1C 1€ erence to certain

c@hhﬂ)«ﬂbﬁ@}tﬁ-&pﬂ'ﬂ:ﬁ&lﬁf@ﬁbﬁilﬁkﬁyyﬁlﬂhg elnagewand refiginizeab shiidiee$an be made

1 ene H  The i ven ion illustratively . ) N

pdedrs “H%YV T SaFRTS R {18E) eﬁ@ﬂbﬁ%thﬁée%peuqf (Rpigvention. The

d‘%?&%@ enbd A L8 UBM dcRtd B LI c% S ak dlmstt ol restrlctlvc It
limtations that i s not speC|f| i SC ose

Shfhla@ alsbde U@ﬂaﬁ’@bé that e ineentn’ ﬁs:nxmﬁnni&;adrtg tHe partlcular embodlments
shaII be read

PR b TP R e My et fgstons, and
snsgtma@@%%m @M T @R XE6L henehi chave PRRNaESShal

as terns of description and not of limtation, and
eprhediangngs 319 WithieHieisegpe of the invention and within the followmgD claims.

All' U.S. patents and applications; foreign patents and applications; scientific articles;
books; and publications mentioned herein are hereby incorporated by reference in their entirety
as if each individual patent or publication was specifically and individually indicated to be

incorporated by reference, including any drawings, figures and tables, as though set forth in full.
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in the use of such terns and expressions of excluding
any equi val ent of the invention shown or portion
W@ b@peess23 but it is recognized that various  PCT/US2008/069395
nodi fications are possible within the scope of the
d. Thus, it should be understood that
al‘ﬁgESEﬁfﬁgﬁ%pgsent i nvention has been specifically
di sclbsed Ahyndgotcelf for the gres o afehnt redwnidn opa dnldide bond in a

features, nodifications and varj ations of th

H'Oﬁxp@ ﬁ?ﬁ‘oﬁ%@leé%?éda P EFORDIEN NS e suwerIsuBRlcpsaig the pre-harvest or

Hm%teg¥ultﬂn9 %ﬁlds(;@sélldggcohﬂnﬁdﬂﬁh(%( Lor el g‘h@}tcd(%ﬂ& Eﬂ‘\lbltOl.
fications and variations are considered tobe

mnthln the scope of the inventions disclosed herein.

The ipventjons haye. bee scri bed .br y . ]

gener] callvlﬂggg? 91€%5ﬂ1 “fWéd é@PgﬁBV“éﬂg@g%ésﬁhﬁdK”hcme-
5 IBwgengniccangaoupi ngs falling within the generic

di scl osure also formthe part of these inventions.

This includes within the generic description of each
?Lat h“g\?\ll : PV It%é/)[vﬂ(?de(?rfo c{/fgl%vll éfgergm sgﬁqg{bre\ée 1{1 nmllf@ T 1S %q,ﬁied to the
lgenusd culagarfldidess or mhether or not the material to be
renmoved was specifically recited. In addition where
features or aspects of an invention are described in
termg of t h{?c rh@tﬁﬁ&l ﬁﬂ%her&ﬂ%ﬂ tﬁgﬁg xﬁ %nghotr Iikea @fdct inhibitor of
will recognize t e invention is a ereby
thesciokibed in ternms of any i ndi vi dual nenber or
subgroup of nenbers of the Markush group. Further,
when a reference to an aspect of the invention lists a

1o range. of i THliNLEURT IRBRRER RerciBSaiti Ohio RUSHR ithibiRER ain%lkyl 2-
NO 1 to SEQ 113 NO 100, inclusive,' it is intended
ipedagly] dialbde ot a)naphéloqwgomnykmﬁrdbevatw the 1i st
individually, and additionally it should be understood
that every individual nmenber may be excluded or
i ncl wded iThetrh@h&d & dmiinndwNdreidahil Yhiorbaexis i msitod 8 $pe@Bc inhibitor
and/ or used in nmethods herein may be perforned in a
odlpiederie reslugiése t han as depicted and/or stated. The
steps are nerely exenplary of the order these steps
may occur. The steps may occur in any order that is
desi rfed suidie ridiiadd dficlSinid Whpeinfkad msotciexigaalitstodts 4 dvdd complex
cl ai med invention. Fromthe description of the
invention herein, it is manifest that various

15 equiyal entﬁe?ﬁ&h@ﬁoft&%ﬁ 7 Ohdr&R lsﬁﬂgmd bR &A0EEBIoRcose (ATG) or
the present invention w thout departing fromits
agutipemaler(@dMx, whil e the inventi on has been
described with specific reference to certain
enbodi nents, a person of ordinary skill in the art
woul & r ecogRingehdd it GhANURS<iS aid ba aTBdeid Aok MAdn o
detail wi thout departing fromthe spirit and the scope
copcentigliqnvronghoutthemdybsisk dhowd! ewvbodi ments are
considered in all respects as illustrative and not
restrictive. It should also be understood that the
i nvenvi on 1ihg niliod d{Tdied Wikrdiheai@ A G eai A eNbiodildgant &
descri bed herein, but is capable of many equival ents,
CPREERY ﬁh@l&&iﬁ%t@b%ﬁaﬁlrmr&%ﬂf&mre@ﬁa regyplady qQUEGIIEON 1n said pre-

mMVEQQMLJQQQQ{&ﬂﬁH%1&5@n1the scope of the invention.
Thus,

addi t1 onal

11. The method of claim 1 wherein said thioredoxin inhibitor is a metal ion.
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enbodi nents are within the scope of the invention and
within the followng clains. All U S. patents and
wa@ppbiered ons; foreign patents and appl i cati onBGT/US2008/069395
scientific articles; books; and publications nentioned
herei p are IH@&%Wd 'oF{?lngrP?fg %ln%ldrrﬁ&arlgﬂl %%quﬂe& Iﬂ%}nrthc group
entirety as if eac pat ent on
vasisspect fig Cal i’y zmﬁHCbhdamiMmélly |nd|cated to be
i ncorporated by reference, including any draw ngs,
figures and tables, as though set forth in full.WAT
|'S CLA MEDrhdmedolrel figich {ORhéBR s@fd@ﬂ&ﬁtxbﬁ)ﬁ (9{% fn]%?ent in the form of
reduction of a disulfide bond in a polypeptid
eppcesldadel in a reconbi nant host cell, conpr|5|ng
suppl enenti ng the pre-harvest or harvested cul ture
fluid of said reconbinant host cell wth a thioredoxin
i nhi bi4.or. TRe methb@ on@LIAOH @herGnahit chpMO IO sSAE form of
t hi oredoxin inhibitor is added to the prcharvest
Retiefydsate pyinginhgdromhiemiet hod of claim 1 wherein said
thi oredoxin inhibitor is added to the harvested
culture fluid. 4. The nethod of claim1 wherein said
t hi or Edoxi hhd mhthbd t Delains] awhdrei@chidicnpiiddul fate i©9added in a concentration
t hi oredoxin. 5. The method of cIa|n14 wherei n said
bavvvesnelou WM Pewr 0D §Man al kyl - 2- i ni dazol vl
di sul fide or a naphthoqui none splroketal derivative. 6
. The nmethod of claim1 wherein said thioredoxin
i nhi bi& or TISC 1aetshpd§0f dlaim 13nkhdatihcaideliptiddudedoxdddd in a concentration
reduct ase. he net hod of claim6 wherein said
Rehvene@e Y W HMH‘P BpaspY 1¥.a gol d conpl ex. 8. The net hod
of claim7 wherein said gold conplex is
aur ot hi ogl ucose (ATG or aurothiomalate (ATM. 9 . The
met hod. of "theahah8d whesiei 18 slairein Adib coprisail fdicAT Mded in a concentration
added in a cancentration between about 0.1 mM and
bebutrn 2bawn 1 526V anfhabarephsdl of claim 8 wherein said ATG
or said ATMis added at a concentration at |east about
four-tinmes of thioredoxin reductase concentration in
sai d I ehédrlvestthat ohadimeist eltbreiti it capid wifdie idddded B€a concentration
thgﬂ@of claim 1 wherein said thioredoxin inhibitor
A 503 AhRRAIOTBRES £B IhITRAO VR RSB BHIOB Pt W7y AR Pl Bas s el culture
megal ion is selected fromthe group consisting of Hg2
+, CQu2 ' , Zn2+, Co2' , and M2 4 13. The net hod of
claim 12 wherein said netal ionis Cu present in the
wner e salt G ¢ a2t herra S TEHBUPOR AT s nbibitr of
G6PD.

20. The method of claim 19 wherein said thioredoxin inibitor is selected from the
group consisting of pyridoxal 5°-phosphate, 1 fluoro-2.4 dinitrobenzene,

dehydroepiandrosterone (DHEA) and epiandrosterone (EA).

21. The method of claim 20 wherein said DHEA is added in a concentration

between about 0.05 mM and about 5 mM.
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pentrahydrate or in anhydrous form 15. The nethod of
claim 13 wherein said cupric sulfate is added in a

W@ 20000052kt i on bet ween about 5 nM and about 10PCTIB20085069395

The nethod of claim 13 wherein said cupric sulfate is
added~4 n ar I, Al - .

B0 17 TR bR PRhUEA R AN DA 4P BB huation
bativbat abousO. addé dnd abaut 2Snant r at i on bet ween about 15

mM and about 50 mM 18. The nethod of claim 13 wherein
said cupric sulfate is added at a concentration at

| east2abouthd Wermbd BBSaiRf 1 WRbRHEIRKh&PRAERBAL 108 IMibitor of
said prc-harvest or harvested culture fluid. 19. The
hexpkivdseofctigihyai m 1 wherein sai d thioredoxin inhibitor

is as inhibitor of GGPD. 20. The nethod of claim 19
wherein said thioredoxin inibitor is selected fromthe

gr oup4£onsiisd mB@o@bf @xihi BONRdred saldRRISRABLI inkkbitor is a chelator of metal
fluoro-2,4 dinitrobenzene, dehydroepi androsterone

BHEA) and epi androsterone (EA). 2 1. The net hod of
claim?20 wherein said DHEA is added in a concentration

bet ween about 0.05 ni M and about 5 ni M 22. The net hod

of cl&.m Z0havhehed of dahDOvicAcinSaidddeldior Bf @ctal ions is ethylenediamine
concentration between about 0.1 mM and about 2.5 niM
toaacqireacipt Holi bf ¢l aim 1 wherein said thi oredoxin
inhibitor is an inhibitor of hexokinase activity. 24.

The met hod of claim 23 wherein said thioredoxin

i nhi bi¢ or Tls mctbbdbatlam ¥ whetialsaid dHxL A 2dddhm senbetration
of claim?24 erein sagjd chelator of netal ions is
‘é?‘ﬁ?ﬁ“eam‘&i%arﬂi&ﬂ@‘dtaé’ﬂ”a 8M-c acid (KDTA). 26. The

nmet hod of claim?25 wherein said EDTA is added in a
concentrati on between about 5 mM and about 60 nM 27.

The met hodllsfmethed o Q8 mabewkirein said dTEHDT A dddedatidemnigntation
concentr at..on, bet.ween about 10 MM and about 50 nM 28.
bfﬁ‘gccrl?é%ﬂ%a] 0g c‘}ng}léﬁoggg\mo@rei n said KDTA is added in a
concentration between about 20 nmM and about 40 nM 29.

The nethod of claim 23 wherein said thioredoxin _
i nhi 3% or 1he mghedeledaime onvagein said EDTA is added in a concentration
between about 20 mM and about 40 mM.

29. The method of claim 23 wherein said thioredoxin inhibitor is selected from the
group consisting of sorbose-1-phosphate, polyphosphates, 6-deoxy-6-fluoroglucose, 2-C-

hydroxy-methylglucose, xylose, and lyxose.

30. The method of claim 1 wherein said thioredoxin inhibitor is cystine, cysteine, or

oxidized glutathione.

31. The method of claim 30 wherein said cystine, cysteine or oxidized glutathione is
added at a concentration at least about 40-times of the concentration of said polypeptide in said

pre-harvest or harvested culture fluid.

32. The method of claim 1 wherein said thiodedoxin inhibitor is a siRNA, antisense

nucleotide, or antibody specifically binding to a thioredoxin reductase.
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group consi sting of sorbose- 1-phosphate,
pol yphosphat es, 6-deoxy-6-fl uorogl ucose, 2-Chydroxy-

woreaobpbggeiicose xyl ose, and | yxose. 30. The netPGHUSF008/069395

claim1 wherein said thioredoxin inhibitor is cystine,
cysteine, or oxidized glutathione. 31. The nethod of
claim 30 wherein said cystine, cysteine or oxidized
gl ut athi onéhd wethddeticlam hwbeortenid thicraibxatinhibasatis abewdure indirectly

Limes of the concentration. of said polypeptide in
@5‘1‘1131“%)%“&}1%@#‘{}%%%“ S REHORE PR Ul tare fluid, 32, The
met hod of claim 1 wherein said thiodedoxin inhibitor
is a siRNA, antiscnse nucleotide, or antibody
s peC| ¥4.cal Uye ithdd piclaion 3B whéroinesdidynqasure gt weezi@sthe harvested
S TR id hop. alc{rec g] 5 At ,,ﬁ‘l n said thioredoxin
|n%fhﬂfop 1% i é@?é Tectly resulting in the
i nhibition of thloredOX|n activity. 34. The nethod of
claim 33 wherein said neasure is air sparging the
har vested Eliid meihed pf diien B Wheiria spideensbira npwhdsg the @ of the

f.. al said neasure is

%%“@gpﬁa t% S?ﬁ ﬁéﬂﬁgégégfﬁgagulture fluid of said
reconblnant host cells. 36. The nethod of any one of

claing 1 urther co r|S|ng the step of air
spargithg t t %\'L%% B oBgP E}F“é}”fll i°d fB‘f‘h"é gp@prising the step of air

§p§&9{§bth@ ﬁﬁtveﬁ&iséuhﬁfel ﬂmd S saldelegorHﬁB{ﬁﬁ QoQfcc@ny one of

claims 1 to 33 further conprising e step of |owering
the pH of the harvested culture fluid of said

\rmeg(r) YA ngg lghosfqg)/cg(éitﬂnly gac ggclglgnsaln i35 gﬂ:&k%& sgrlngrlsmg' the step of lowering

thé pHOY G sty BEkiro Nald Jsa8 MRBbHanBkbsBRYlk body.  39.
The nmet hod of claim 38 wherein said anti body fragnent

is selected fromthe group conS|st|ng of Fab Fab'

F(ab’ 982 Sﬁﬁ: rhctgéf (’)zf(%%ﬁ) 1d¥v érem sg@ Snoir%e%téc{c 1S %} %nt%)8g}/ QL biologically

determ ning reg

1ﬁmn@haiﬁ@akﬂ1@mtmhddmhnolecules m ni bodi cs,
di abodi es, and nultispeeilic antibodies forned from

anti body fragnents 40. The net hod of cl aim 38 wherein

said Nt ' bﬂ%ym gltdlggxld%ﬁ \L}gé&%{ﬁh dfn]?b ?ﬂﬁﬁ@@?ﬁygél&ted from the

anti body or a o I ca unction
dringr @ofistidp df.F aﬁihi&lbh”é’(ckb@& SOFV Chcivim 4Qb wh&ﬂpﬁzkrrm&iam)ddetermmmg region

(t@ﬁé?&ﬁ%étﬁ&%ﬂg{qg}t ﬁ@% sizng tigllda@fggﬁ?trp&@g%ognmbodms diabodies,
aﬂﬂ%@@éﬁh@ﬁc aff¥oldiel 'for%c@@xto'rrpﬁg?b@é;?y iré’g%éntsc\é EG::

anti bodi es; anti-CD40 anti bodi es, anti -
anti bodi es; anti-CD18 anti bodies; anti - IgE

ant i -9 soimeRubad My SRPR DAL AR SE i gmentisa
thdiR@rié Bndtly bodbRfgi@ny fukEhR] aathbadhessr anti - CD3
anti bodi es; anti-CD25 anti bodi es;

41. The method of claim 40 wherein said therapeutic antibody is selected from the
group consisting of anti-HER?2 antibodies anti-CD20 antibodies; anti-IL.-8 antibodies; anti-
VEGF antibodies; anti-CD40 antibodies, anti-CD11a antibodies; anti-CD18 antibodies; anti-
IgE antibodies; anti-Apo-2 receptor antibodies; anti-Tissue Factor (TF) antibodies; anti-human
a4y integrin antibodies; anti-EGFR antibodies; anti-CD3 antibodies; anti-CD25 antibodies;
anti-CD4 antibodies; anti-CD52 antibodies; anti-Fc receptor antibodies; anti-carcinoembryonic

antigen (CEA) antibodies; antibodies directed against breast epithelial cells; antibodies that bind
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anti-CD4 anti bodi es; anti-CD52 antibodies; anti-Fc
receptor antibodies; anti-carcinoenbryonic antigen

W@ apoeed | bodi es; anti bodi es directed agai nstPEGF/ES2D8/069395

epithelial cells; antibodies that bindto col on

rb ?l’? ﬁ ] ; : . . .
RORLAT oLt AR SRR SILL N o A PAR o o
aﬂlt EpodMesitibadits; a@pApbibHila astittodbe gingisR S Eahii bR, anti- CMV antibodies;

CW. ant i.bodi es; i-11LV anti bodi es
SRrlRee élaﬁioritwnamep%a.a@%bo%ﬁ AR5 RO 3 anibodics

zﬁﬂﬁl‘lﬁxﬁéﬁh@nﬁ At BREh&Sa afMolieh %ﬁ%ﬁ%ﬂﬂb 19‘€£At1b%éfe§' aﬂﬂ rFﬁlman
anti bodi es; anti-human 17- 1A anti bodies; anti-h
@ﬁh@@@bﬂmbf@ﬁﬁ@dmaﬁnﬂbgwﬂeswcmnﬁwﬂthHWIﬁﬁkﬁmomdagmnaCHB

ant j.body directed against GD3 gangljoside; . .
el R aff Ll SEb Bl R Rn ol Aah R Ehkaraty endeen 111A)
heivkaey ted ant-HganDR lanfibeMcsant i bodi es and anti-HLA DR

anti bodi es. 42. The nethod of claim40 wherein said

t herapeutic antibody is an anti body binding to a HER

0]
ecentor, MO8 SRR BRI BT i,

bihdRb teend EBrreddpiR2V EGA, [gEheDaettionl aQCD@D,aierIéiS wher e| n
the I ER receptor is Il ER2. 45. The nmethod of claim44
wherein said therapeutic antibody conpri ses a heavy

and/ of3 1 ghe lﬁ&ﬁba‘ot‘&%na@ ésiE hin Iﬁ%%%%a&igr 1§T!}%lt@9/orlll~RQ

fromthe group conS|st|ng o}
and 19. 46. The nmet hod of cIa|n142 wherei n said

th t nti body is i hat b
20 P Tnor R B sk Srorea g A

t herapeutic anti body conprises a heavy and/ or Ilght
chain variabl e domai n sequence sel ected fromthe group
consi6t i nglsfmSEQ ¢fiplaost hardin suid hhelfﬁﬁeum%antfbhéy mm;bmds a heavy

f 42 wWh reln sai d t herapeuti.c anti body i
aglﬁl{o? Lgﬁ&mh tam% Som%un SCUCHE se%ﬁ%_él:d.ﬁﬁ)gq tﬁ&gh%lg 081951% n§ OfthSPQ ID
‘M@Smhﬁnenm sid .t herapeutic anti body conprises a heavy

and/ or |ight chain variabl e domai n sequence sel ect ed
fromthe group consisting of SEQ ID NGCS: 20 through

25. 5Q5 Thepet had of I eut
ant | body |5 an&laﬁ% (?fbclééll)ll@?hr&adt%b}[l\h%ﬁ%%p%?m r@?gﬁﬁﬁ A aluﬁ"body that
mmtsho'30). cl ai m 50 wherein said therapeutic anti body
conprises a heavy and/or |ight chain variable domain

sequence selected fromthe group consisting of SEQ ID

NGS: 426 t hrnRuganePor PAm 4-5%6'?@5 bad t&frdlg%ht?d éﬂtl‘%gd)y‘&%ﬁisgs a heavy

said therapeutic anti body binds to a receptor.
and/or light chain variable domain sequence selected from the group consisting of SEQ 1D

NOS: 1 through 15.

48. The method of claim 42 wherein said therapeutic antibody is an antibody that
binds to VEGF.

49, The method of claim 48 wherein said therapeutic antibody comprises a heavy
and/or light chain variable domain sequence selected from the group consisting of SEQ ID

NOS: 20 through 25.
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53. The nethod of claim52 wherein said therapeutic
anti body is selected fromthe group consisting of

wopwoas23. 1, 2.1, 3.1, 4.1 . 5.1, 5.2, 5.3, BCWPSHNR69395

6.3, 7.1, 7.2, 7.3,8.1, 83, 9.1, 1.2, 2.2, 3.2, 4.2,

5. 2, 2, , - B o , T PR CHC I
73 83 fraredadond d ByPerfotubidhedy durdedidr dhvody tha
héy €Dhlsai d t herapeutic anti body is Aponmab 8.3 or
Lpomab 7.3. 55. The nethod of claim54 wherein said
therapeutic antibody is Apomab 7.3. 56. The nethod of
clai mil wheg
POl YPEpt | der o R ey 4 Tn bt BRI Eormpises a heavy
aﬂﬁiérféqggmham pohYlp dpmpideciisnseicataddrdm dmgrdip @neasing of SEQ 1D
S a growt h hornone incl udi ng human grow h
ﬁ@gn%i@ﬂn%a%%ovine grow h hornone; growth hornone
rel easing factor; parathyroid hornone; thyroid
stimul ating hornone | i poproteins; alpha-
1 anti&r ypghxerfnethﬁ%gf ¢laimpdowhgrein shidgRaripeuse akitiody binds to a DRS
% Jsulin; follicle stimlating hornone; calcitonin;
'ut'ei ni zi ng hornone; glucagon; clotting factors such
as factor VI1IC. factor IX tissue factor, and von

Wlle randF fagg anti-clotting factors such as

Pr ot heeppthpd H%?lﬁ’in&?%t"‘ihéfeﬁ%éctl%Fhe”m?H@C aitbrdy issstected from
e g%o%r&bﬂgaﬁ{g A JoaIRN 1 SUCh. 189115 9kEDA5S @1 BUTBR 71,7,
urine or tissue-type plasm nogén activato - ; |
‘boitde8idny. 1t heodBi h2, h2nohdi.Bt7.2 8, Ovit, .3, a@r, 6r3;, 48Bufdr6.3, 7.3, 8.3,

ecr >L factor-al pha and -beta; enkephalinase; RAN

g éulated on activation normally T-cell expressed

and secreted); human macrophage inflamuatory protein
(MP-lalpha); a serumal bum n such as human serum

al buridn; NU@HD@hP@ﬂLqWhl61Mﬂngﬂsumétanmqu¢@ﬂéwdﬁlsApomab8 3 or
, i N3 rel axi n B-chain; prorelaxin; nouse
[g%na ofrbpin-associated peptide; am crobi al protein,

such as bcta-lactamasc; DNase; IgH, a cytotoxic

T- Iynphocyte aSSOCIated antigen (CTLA), such as

CTLA-%: legngihodiet §lginnd4 vhereu swd detroere aniibody svhppmab 7.3.
factor (VEGF) receptors for hornones or growth

factors; Protein A or D, rheumatoid factors; a

neur otor ophllhe rialddost chuan \aberhﬁmad(ﬂ)er}dpmﬁdicﬁﬁ&lﬂﬁfalpaﬁlm olypeptide.
factor (BDNF), neurotrophin-3, -4, -5, or -6 (NI-3

NT-4, NT-5, or NT-6), or a nerve growh factor such as

NGF- @, pl atiel i I mentide is selected B
A ogl P tal hg rngﬁtvlvtl(ﬁﬁﬁ acléa?xgrﬁsvﬁl%@% gﬁgt&hp@utﬁ%}g?udc is selected from
tUegngrelep miﬂSngTIEDVW derbadt lormpEGH)cludingmshor gronth lgromtédand bovine

fac %Pm(x %\glgg I%S&gg%ea%lfégctﬁrzgar&g pp&ltq(ﬁglolng C%hlillrmd gtlmulatmg
hbﬁﬁ(bﬂet de}dr&ﬂt&ng;ra@;\/ﬂahl -hraniy@sind indEh AL haik; it BBGhin; proinsulin; follicle
| G-11); des(l- 3)-1G=-1 (brain |G~ 1), insulin-Iike

S@%Wﬁg hetanose: wicHaninglupingtisg hermap: giﬂ%@nr@otsn@ F&C@SS such as factor

9, 0 5
eryt ﬁlr op OI gfg@ue &g%{ anc?% Wlﬁj%%a 38 cgorcalt:?ﬂ Mﬂ%{%ﬁ%%uch as Protein

steol n UCtIVG OrS

Ca abaheatine phgendtihCsupfohel; p(anMx’Dogelﬁﬁbulvﬁlle i@ Bir&UERe or human
as interferon-al pha, - beta, and -ganma; colon o
VBT PSS EC P]élélillﬂ@gmt wegEayr (1 y: bom)@m gﬂ@%@@%m@mm growtl

& Smor necrosis factor- -alpha and -beta; enkephalinase; RANTES (regulated on activation
normally T-cell expressed and secreted); human macrophage inflammatory protein (MIP-1-
alpha); a serum albumin such as human serum albumin; Muellerian-inhibiting substance;

relaxin A-chain; relaxin B-chain; prorelaxin; mouse gonadotropin-associated peptide; a
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interleukins (ILs), e.g., IL-1 to IL-10; superoxide
di smut ase; T-cell receptors; surface nenbrane

WEe@vese3 decay accelerating factor; viral ane@mES2008/069395

such as, for exanple, a portion of the Al DS envelope'

Hﬁé@@@ﬁfr&tcﬁr QlcfialBeta QMM L] §s@t ?t%%?(f‘csfs ocy(tg associated

regu atory protelns Inte rins SU
@dlgen CCTICD), seh ar TN 1n}ﬁbA°: 4ctanot W(@QMr eaddtbhal growth factor (VEGF);

s L T N, B A R——
metoR oekbhek behaidvEd wa%@whl@ﬁb@r tmmﬁplne@e&omﬁts Geld or-6 (NT-3,
is an eukaryotic host cel ai m 58

Whet & InS suiMl -eukar gove erormls fac@e Isuch a Wﬁﬁnﬁaﬂelcaderﬁwsltgrowth factor

@d}l i ﬁQfOb}%lhl S%row{hrtggo ﬁ &?I es%nc%’_‘@ﬁélie gpld%}n&aﬂﬁr%v&}glfﬁ)tor (EGF);

@ﬁislormﬁilg g,la"hﬂl tﬁﬁbh@dﬂgfsu@{ & TG aphe i DGEFRta, 1nclud1n0 TGF-B1, TGF-
r econbi nant prokaryotic host cel 62.

Fhe %th&?lof% c,qrah% 65 inswHet e arowﬂéfq@foesﬂ ang di (Ié’JFhIo@ﬁ IGF-IT); des(1-
%\)ﬁ lgrl’e ﬁ) ﬁ:ﬁk@ﬁtlfgﬂes?fll% ﬁﬁé %lolw%?gacéﬂ Sg%gl’h%j[elgg é:IB protems such as CD3,
CD4, CD8g, CD19, CD20, CD34, and CD40; erythropoietin; osteomdumve factors;
immunotoxins; a bone morphogenetic protein (BMP); an interferon such as interferon-alpha, -
beta, and -gamma; colony stimulating factors (CSFs), e.g., M-CSF, GM-CSF, and G-CSF;
interleukins (ILs), e.g., [L-1 to IL-10; superoxide dismutase; T-cell receptors; surface
membrane proteins; decay accelerating factor; viral antigen such as, for example, a portion of
the AIDS envelope; transport proteins; homing receptors; addressins; regulatory proteins;

integrins such as CD11a, CD11b, CDl11¢, CD18, an [CAM, VLA-4 and VCAM:; a tumor
associated antigen such as HER2, HER3 or HER4 receptor; and fragments of said polypeptides.

58. The method of claim 1 wherein said recombinant host cell is an cukaryotic host
cell.

59. The method of claim 58 wherein said eukaryotic host cell is a mammalian host
cell.

60. The method of claim 59 wherein said mammalian host cell is a Chinese Hamster
Ovary (CHO) cell.

61. The method of claim 1 wherein the recombinant host cell is a prokaryotic host
cell.

62. The method of claim 61 wherein the prokaryotic host cell is a bacterial cell.

63. "The method of claim 62 wherein the bacterial cell is an £. coli cell.
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