WO 2005/ 094355 PCT/ US2005/ 010005 METHODS FOR ALTERI NG PROTEI N PRODUCTI ON
RATES Field of the Invention 5 This invention relates to nethods for
altering the cellular secretion rate of a protein. Background of the

I nvention Large-scale production of proteins, such as antibodies, 10
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i sol ate high secreting, subcloned cells froma population of |ow secreting

cell's. TyprEaetyP™ FAFS HeduPFRCeveral time and | abor-intensive rounds of
limting serial dilution, screening and selection of high secreting cell
lines. 25 Alternatively, entirBhgkgreundali the nbwemtdduci ng t he protein of
interest are generated_ in the hope that the new cell lines will be high
secreting |inedar¥cRadf RIREUCEEYAngrairSached 8§ gRhEIUtFAg hi gh
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the identificati %89‘]:1 any high secreting cells, Further, the generation of

new cel |l |'Thes producing the
The cellular secretion rate of proteins is an important

15 parameter affecting the production and purification of secreted
proteins from a bioreactor or other system. In general, higher
purified protein yields can be attained when the cellular secretion
rate is relatively high. Conversely, if the cellular secretion rate
is too low protein purification may not be feasible.

20 Cne approach’to circumventing the problem of low secreting
cells has been to isolate high secreting, subcloned cells from a
population of low secreting cells. Typically, this requires several
time and labor-intensive rounds of limiting serial dilution,
screening and selection of high secreting cell lines.

25 Alternatively, entirely new cell lines producing the protein of
interest are generated in the hope that the new cell lines will be
high secreting lines.

Each of the foregoing approaches to generating high secreting
cell lines has limitations. For example, identifying high secreting

30 cell lines by subcloning from a population of low secreting cells is
limited by the relative rarity of high secreting cells in the
population as well as the extensive amounts of time and labor
required for the identification of any high secreting cells.

Further, the generation of new cell lines producing the

35 antibody or protein of interest is limited by the possibility that



35 anti body or protein of interest is limted by the possibility that 1 WO
20051094355 PCT/ US2005/ 010605 the new cell lines will not be high secreting
and the substantial anmounts of effort required to re-generate anti body
producing cells and identify high secreting cells. In some instances, only
| ow secretwagomseb43sd i nes can be obtained due to protei RCHUBSRWPEAINNG 5 i nsi de
t he endopl asm ¢ reti culum (ER) of the cell resulting in a decreased
secretion_rate, e e t ef fec S i ng the
cel lul ar Eléecrnéetl on r a]tlglegf‘ggll 21Slt)?e;]éen hlfB B % sacrc% Q??O%QEO t%Q@ngD awi ngs
Fig. 1 sh@wrlﬂléRoge@ﬁOtrfcammrsﬂ tews-gener atel hBtMeprﬁ@uCMbgehls hi gh
rates. Figng %d%ﬁ?%@y Ll’PBh%é@rétﬁﬂ&%él‘l@t | 8Y &logel Ehs%ta%fc'eg 05O hophase 15
cells. Fig. ows a conparison of UPR gene transcrip [evel's in par ent
nyel oma cé??rqtllﬁéscellf‘-l élnﬂsm PrEagen c%qeaﬁgc?mﬂelpe%%%oludﬁnﬁl gh

secretd Ng; g@lde théN@sidbehahiy et Ocihg S8R/ QPanenteyekedB 6o inl dne. 20
Fig. 5 shows UPR gene transcript |levels in high secreting cell 1lines

relative ?%criel‘?éeécﬁf&reéh?n mf&toma cel | line. Fig. 6 shows UPR gene
transcript | evedss,i a ﬂilda@ih e&egts?tﬂoﬁtgeﬁﬂédtlvéllﬁk&&loﬁe| af i atangng heheAg- 653

par ent nyelﬂmi ceI Lo w% changes in anti body secretion rates
as a functfonm 2 etllf l?ffl on o? 35 gehe transcript levels. Fig. 8 shows
i ncreased anti body secretion rates in nyeloma cells stably transfected with
nucl ei ¢ acid encodi ng CHOP-10 specific siRNAs. 2 WD 2005/ 094355

PCT/ 432005/ 010605  Summargl; Qf ddikrkpyv e |oqntggemg§,@ﬁ§g of the invention is a
nmet hod for altering the ceftufar

Fig. 1 shows UPR gene transcript levels in cells secreting
mAbs at high rates.
Fig. 2 shows UPR gene transcript levels in static growth phase
15 cells.
Fig. 3 shows a comparison of UPR gene transcript levels in
parent myeloma cell lines.
Fig. 4 shows UPR gene transcript levels in high secreting cell
lines relative to the Sp2/0 parent myeloma cell line.
20 Fig. 5 shows UPR gene transcript levels in high secreting cell
lines relative to the FO parent myeloma cell line.
Fig. 6 shows UPR gene transcript levels in high secreting cell
lines relative to the Ag-653 parent myeloma cell line.
Fig. 7 shows changes in antibody secretion rates as a function
25 of alteration of UPR gene transcript levels.
Fig. 8 shows increased antibody secretion rates in myeloma

cells stably transfected with nucleic acid encoding CHQP-10 specific
SiRNAs.



secretion rate of a protein conprising the steps of nodulating the activity
of at | east one UPR pathway conponent in a cell; and culturing 5 the cells.
Anot her aspect of the invention is a plasna cell with a changed cellular
secretion r¥WOR0HESAt ed by altering the cellul ar secretR@MUS265/01060§ a
protein conprising the steps of nodulating the activity of at |east one
unfol ded protein response (UPR) pat hway conponent in a cell; and 10
culturing the cells. Another Qﬁﬂg% & chberdvawenthon is a transgenic ani nal
conprising a | asnma ceII secr on, ' ed
by nodul ati ng&fehe SRR T ikt %ce)fmé’tenlté%rgﬁsone ﬁ%ﬁ% f?ﬁ aft n%o%%entcg?%ﬁaaqf:el I
and cul t usenpttihe oeld of d@nwmuhmompemg dhet heenmwénw@#ﬂatsnanthesol ated
nucleic a [ n al 6.
Det ai | ed %e\gle}}?%t?%n o?ga%@%%vgﬁ%l on%)( r?%l%%% :\ioqns 5?%{: Eggn%&bdtﬁglﬁ%t
linmted tBhpaedhass and patent applications, cited in this specification are

here| n 20 lncmmakegsgaetr %%etflr?en%v@s&ﬂohoygrb |a|sMaS€é11f QrELEH Hreng&d m
"anti bodi es" as used herein is neant in a broad sense |ncludes

i munogl bt 286r SSHIEBERY M SRR SAnkY f&tﬁﬁln%o"r%lcﬁma‘ll S ERHBH R, rat

nonocl onabt anoirbodire Tombel #tHN@h8 e, of hwmmatmm&mezedtjandycbf N ileast

nonocl onal anti bggi and, anti bodg %%L nts or variants. H bodi.es are
<8 expf

secreted PPOtER REEFHULISFEPY YR SEWEERE BY %Fssmaél& I's.
Ant i bodi esultwannal e kelps oduced using plasnma cells i mmrtal i zed by standard

Tethods, such a5, dubr! domm. 0gBCAl Lo Y By, L1 A0steetlon. of ant 1Y . ey
and/or light c ain gen 0 an i nmor i 78 er? such as a e

cel I or oplemaceéll twpésasmﬁmgag @tﬂilmése Mmtte@n mﬁe;teyg(ﬂ&al@)tedcbﬂfl s, plant
cell's and,if58¢t, F%ﬂ%le acg\mmpgsf dd %QEE‘to%e%pM %] o4 !:&&!dﬂ@ﬁt”lﬁ%t i.pedi es,
eav 3

Fab fragnents, ragnents, ragnents, y chain fragnents,
WD 2005/ o%yylpe}lﬂmgs%%mlﬂ%%

15 Another aspect of the invention is an isolated nucleic acid having

the sequence shown in SEQ ID NO: 15 or SEQ ID NO: 16.

Detailed Description of the Invention

All publications, including but not limited to patents and

patent applications, cited in this specification are herein
20 incorporated by reference as though fully set forth.

The term “antibodies” as used herein is meant in a broad sense
and includes immunoglobulin or antibody molecules including
polyclonal antibodies, monoclonal antibodies including murine,
human, humanized and chimeric monoclonal antibodies and antibody

25 fragments or variants. Antibodies are secreted proteins
constitutively expressed and secreted by plasma cells. Antibodies
can also be produced using plasma cells immortalized by standard
methods such as hybridoma generation or by transfection of antibody
heavy and/or light chain genes into an immortalized B cell such as a

30 myeloma cell or other cell types such as Chinese hamster ovary (CHO)
cells, plant cells and insect cells.

Antibody fragments or variants include mimetibodies, Fab

fragments, F(ab’'), fragments, Fc fragments, heavy chain fragments,



i ght chain fragnents, and nol ecul es containing a portion of at |east one
anti body peptide chain. Such portions nmay correspond to antibody vari abl e,
hi nge, or constant region peptide chains. The term"m rreti body" as used
herein neans a protein having 5 the generic formula (1) %Vlg %1 ep

(n)-Fl ex (o Ma&muspHi nge(n)-CH2(n)-CH3(N)) Cm) (1) whBEBUSHOTH0E | east
one portion of an N-term nus of an i nmmunogl obulin variable region, Pep is

at | east %tﬁi&?aqtni ¥§%Jergenr%§pt Loe Mgﬂ%ngén@éarﬁﬁgegl PREonFb %t S

pol ypeptl at provi structura exibrlity | ow ng the m neti body
to have dlepek s getopedheaPtbis cAath bi ﬁ&thP?ﬁtdﬁéﬁtIP%\é coypesrengt tPeast one

portion ofyndifkoderai-nas1 Of n3Rgé MM eghouki f‘eglla:rri 2bbei d€@hains pHi nge is at
| east a portlon of an i nmmuno; obulin hin ge glon CH2 is at ﬁg | east a

portion of an FRFUHTD oBLIFEH: "c%%é]tsﬁﬂt err&j o HHY 2CRECTE ™ AVt ¥ast a
porti o ofthangémenirogbahulad nTCH3 constant region, where n and mcan bo an

i nt bet i.b f t

of different typdd Bl TrTHORt BB A THor BT Be sGoR B pa MM, Toc,
lg&A, 1gA 1gM 1gD and | gE 20 dependert) on the heavy chal n constant donain
am no_aci %51 BLHPNIG SF SR ohD N GOMH BHOK t}jipn% Lerdp ‘Jgonocl onal

anti body" as use ere| n ans an antibo ant 1 body fragnent)
obt ai ned fwnn@glw@p@matvmabﬂe qumgtlarﬂqpallﬁyahdrﬁégén@mudol@ﬁt:i: /i es.

Monoch gnal .aptddbadi.espalf 23 mgéwoﬁ@e%ﬂtekcls t@é@lfvg@g;wdeb%gg gikegted

agai nst a 5| ngl e antigenic determnant. The nodi "nmonocl onal " i ndi cates

the subst &¥ratipl hoMbERiddbYsPY rdhavinst tBF e tdReAB LR P48 does not
require predueddion Qflérh:%tﬁeﬁé bﬁﬂiyb.br\/dlal@ylo?@gﬁéﬂtﬁ_@lsarvmtshaé 1&at exanpl e,
muri ne mAbs can be nade the hybri dorra d of Kohler et al 30 Nature
256: 495 (ESTST GnPreT LS CoRiarIGoL VERET 1 i fka b e n
vari abl e riegkon et k(ezﬁblftl’l@lﬂﬂ af d@namm@rﬁgubadylr( thypyeatdgionucEn el bb
assocl g“ % th.l glon d ?&E‘ 1%%“?& Ant. 189l ons, o,dgr Lyed,Lr om an
accep Fboty °Ctypt A Iy 5no‘fnﬁ73
at least a portion of an immunoglobulin CH3 constant region, where n
and m can be an integer between 1 and 10. A mimetibody can mimic
properties and functions of different types of immunoglobulin
molecules such as IgGl, IgG2, IgG3, IgG4, IgA, IgM, IgDh and IgE

20 dependent on the heavy chain constant domain amino acid seguence
present in the construct.

The term “monoclonal antibody” (mAb) as used herein means an
antibody {(or antibody fragment) obtained from a population of
substantially homogeneous antibodies. Monoclonal antibodies are

25 highly specific, typically being directed against a single antigenic
determinant. The modifier “monoclonal” indicates the substantially
homogeneous character of the antibody and does not require
production of the antibody by any particular method. For example,
murine mAbs can be made by the hybridoma method of Kohler et al.,

30 Nature 256: 495 (1975). Chimeric mAbs containing a light chain and
heavy chain variable region derived from a donor antibody (typically
murine) in association with light and heavy chain constant regions
derived from an acceptor antibody (typically another mammalian
species such as human) can be prepared by the method disclosed in

35 U.S. Pat. No. 4,816,567. Humanized mAbs having CDRs derived from a



speci es such as human) can be prepared by the nmethod disclosed in 35 U. S
Pat. No. 4,816,567. Humani zed mAbs having CDRs derived froma 4 WO

2005/ 094355 PCT/ US2005/ 010605 non- human donor i munogl obulin (typically
murine) andyd hRsh&s®i ni ng i mrunogl obul i n-derived partspof/usivesoméscul e

bei ng derived fromone or nore human i nmunogl obulins, optionally having
altered franework support residues to preserve binding affinity, can be
obt ai ned bynshutse dewdmilgwesogliobul bz edyPhc@leemueingl andpebe remainingad Sci

(USA), 8 @m&r@%%b&pﬂ%erﬁ;gg 93ar@@ do gsath £1u18! beill HeTeGbAHBEYond: 421,
(1991). Fully human |na non- human_sequences can_be prepared

f r om humaR¥i m@@%rbmmﬁnw éﬁFc Rt enpyL vt e ELeTed FmEreRted i n,
e.g., Lonhepgost rakigudiaturereiel8ive856rBag, af£i994y,; d&Hiswel bBt£inedl by Nature

Bi ot echnol 14: ,845- 8571, 1996 ez et al ture Ge c 15:
L0 155, ERGUACILEe BT e GE e o par B8° arlf GpaF T 250 F P phage

di spl ay | iglbr axd0e29-bg032,echot guesdr eédysencet din, Big/Tedknappink et &tl, J.

| dol . Bi ol %)6 15 57-86, (2000) and Krebs et al., J. Imunol. Meth. 254:
67-84, é&’%? The term "cellular secretion rate" as used herein neans the
rate at V\:hl ch &ullet huser metes Lackgingeanpronehprarbiseueates ormybde descri bed

as the chapge idy EP&, apRUnt s nBE(% | nPE n&@ Htf‘e 20 cdlhlrgegedi a per
e i

change in"time or can be norrra ized to ce and expressed with units
"pg/ cEP | / dafererrré ir M- 'YshorInbielg s é¥li- ngNHINA®e éégusaéé ReY ei H9f%tahs a

nucl ei c a@hﬁ’h@ﬁqp@@cﬁth%tﬂ?@'éb@écﬁﬂ?ﬁo&}zwag%ﬂéﬁa tapgef gene
transcript. Short interfering éftz may doubl e stranded 25 or of

the short "AafeDish £Ype NaBBﬁ%IC‘ée”fltﬁﬁﬁd@d né35/9907é cHRT S88S o2t wo
i ndi vi duakls@ndd pasgdded an@nifiingdedRNAomt srads d@ﬁpl@meak@ﬂldwcbyei c acid
S | TTTTULCE F P T PI00T ‘Ghingaf oo O AGL00 3. T RS lof e shor
hai rplH t gpesday2be0)cempr Keeisk @ft al., J. Immunol. Meth. 254: 67-84,
(2001) .
The term “cellular secretion rate” as used herein means the
rate at which a cell secretes a given protein. Such rates may be
described as the change in the amount of protein present in the
20 culture media per change in time or can be normalized to cell number
and expressed with units “pg/cell/day.”
The term “short interfering RNA” as used herein means a
nuclelic acid sequence that mediates the cleavage of a target gene
transcript. Short interfering RNAs (siRNAs) may be double stranded
25 or of the short hairpin type. Double stranded siRNAs may be
comprised of two individual, antiparallel, annealed RNA strands or
annealed nucleic acid strands which contain both RNA and DNA (e.g.
5/~TTTTUUUU-3’ annealed to 5/-~-TTTTUUUU-3’' or 5'-TITTT-3' annealed to
5/-UUUU-3’). siRNAs of the short hairpin type may be comprised of a
30 single RNA strand or a single RNA:DNA hybrid strand capable of
forming a stem-and-loop structure or other secondary structure
effective as an siRNA. Those skilled in the art will recognize that
siRNAs may comprise other modifications such as nucleoside analogs,

backbone modifications, and other modifications that still permit



30 single RNA strand or a single RNA:DNA hybrid strand capable of formng a
stem and-1 oop structure or other secondary structure effective as an si RNA
Those skilled in the art will recognize that siRNAs may conprise ot her

nodi fi cati on® Bugd+kxs nucl eosi de anal ogs, backbone nodigdgadoengecoand ot her
nodi fications that still permt 5 WO 2005/094355 PCT/ US2005/ 010605 the

nodi fied si RNA nucleic _acid to nmediate the cl eavage of a target ene
transcri ptthe TR o1 Pusditiscare? tesMgerfFnéPEi T SYARS & @oﬁﬁgﬁﬁ‘ﬂ with
a nol ecul genvwetghisckess. than 24,000 g/ nmol which is not conprised 5 solely of

am no acid resj gues or .nucleic.acid,r esilglsue Thien tm%‘rarqg"atl rc%rl}lsglrnilé)tvgi% al
control sequend8® HETUSEF HeFSI R U IFeant WHUEPETE 46PE° seqiahed ™ Wiich i s
necessary af opléddart wvainser Lpss amaof 24, (POne/mel ahnok| & ao4crdndgaénce whi ch

| ncr eages . 9L 1867 eARES LA LIANSCLT A 10m fc Ad8NEcMcIe term ' UPR
y n the

9 . .
pat hwa cor?po ent” "as used herein and int clai ms neans peptide chains or
nucl ei ¢ aci d s@heciri@s, trandrrastiqnadnsentiystli eagtenserit pol usgshbene®s, which

nedi ate sigpal iNg,EREAUGR ; gt BB PRy s G REELMAL &KL RRe UPR. The present
i nvention provides nethods useful for altering the 15 cel|ular secretion

rate of atpPRtEiiRthyn Lical Penarrerehitiely ack! sPIUERRe HOLRBINGRER

i nventi ongkSaenhaneenai +ebnsacet b+ at gsndor proteins that are useful
for therapeutic, diagnostic or research purposes, such as antibodies. Low

protetf secret FBR 7eHesUtHh PEERTAY |SOBEORGH has caTRFbRebG 1 Y 2B urul at i on
of m sfol dedify aleahBSpdptitibecidnt &R 18lQvi 80hdd setroppiedy &leh seCretion
process via the UPR Stress-sensin rotejn in.the ER nmenbrane detect an
excess of tﬁﬁ?%ﬁr&é)él%?%l ecloﬁéﬁ% Steﬁlugrd%rs’ Wh:écsrugﬁgl%g%ssé&ﬁ%?ﬁﬁl?th\ﬂmé% conpl ex
si gnal trahsdikR penheascadestivatehapert@Re protein Bip and transcription

factors XBP-1 apd pgéggnérﬁve?éi&Prp‘%%kéése%et%@é)‘%{s%@ﬁl PEQL &h P8 R dnEo
unfol ded proteins and assist In
15 cellular secretion rate of a protein by a cell. An exemplary use of

the methods of the invention is enhancement of secretion rates for
proteins that are useful for therapeutic, diagnostic or research
purposes, such as antibodies.

Low protein secretion rates in cell lines can be caused by the

20 accumulation of misfolded proteins in the cell ER slowing or
stopping the secretion process via the UPR. Stress-sensing proteins
in the ER membrane detect an excess of unfolded protein and trigger
the UPR. Subsequently, via a complex signal transduction cascade, a
chaperone protein Bip and transcription factors XBP-1 and CHOP are

25 upregulated.

Chaperone proteins bind to unfolded proteins and assist in
correct folding. The transcription factor CHOP is generally
considered as a negative regulator of cell growth, differentiation
and survival. It has been observed that upregulation of CHOP causes

30 cell cycle arrest, thus giving the cell time to cope with the
unfavorable conditions responsible for UPR induction.

The transcription factor XBP-1 is required for generating
plasma cells, the differentiated B lymphocytes that secrete large
amounts of immunoglobulins. Plasma cells display an altered UPR in

35 which an upregulation of some UPR genes occurs prior to



correct folding. The transcription factor CHOP is generally considered as a
negative regulator of cell growh, differentiation and survival. It has
been observed that upregul ati on of CHOP causes 30 cell cycle arrest, thus

gi vi ng the y@hoshdss% to cope with the unfavorabl e condetTesmosesgsnsi bl e
for UPR induction. The transcription factor XBP-1 is required for generating
plasma cells, the differentiated B | ynphocytes that secrete large anounts
of i m’runoglhlmb‘mgﬂnbﬂlm synhhewdls| s 'EH%SGI ayckitleaKBBr bd RIPR F¥P943!§na/ni ch an

upr egul at }g@dﬁqﬁ% S0pEs WRR 9ROES upeei1S cRbh Urd aeéemrap@ééog%’ﬁ%é cell
PCT/ US2005/ 010605 i rrrruno | obul 1 n@‘tﬁlnt hesis. These incl ude_XBP-| p, G p94

and p5OATER: ephye ik laﬁ | RTOREF et LB NS € th8R es s&Ry St of - Il a§f'ma ¢l |
di ff erent Fatik1 . apHepr eper @mﬁbomwseaoen OoNnin( &asSasd, Nbgoretisahot,  J.

Biol. Chem 22 047 490 ( n contrast ot 5 upregul at ed
duri ng t hFRX G5 «iﬁ%? %%lnguglb]ﬁst% ltl&FSt‘T’ur?@teS% 7Be B 1@15 nt THE® u%r egul ati on
of these U’ER.eCt]‘heSumguﬁlaVBora ofenieddecmal eorlesdetn i et al beiéfecual:mrsl ng
either in t el t t a is. See
aut man, 5 HeRehL dEGE iRl REOES oo R LSRR ANAPORARIE,

Bi ot echno'ﬁe@&toengrat&l or ABPBESES. ( Z3@3¥aufmana Ref hofepbstPey-i Avention, the

cel | ular §§ﬁr~qtzb§mg®t96; Qha &udBLOUEIE 1 Scal er%%@a/cﬂmulgzaé?@ the activity
of at |east one pat hway conponent inacell and culturing the cell. The

met hotP of 56t4%e (PR%€Nt | on provides for increasing or decreasing the cellular

15 secretion rat @ abtRod @t ehd iSHeht 8, a@hanéélqcadxr Lot iepbadienenata of the
i nvention, the cellular secretion rate of a protein is_increased by stably

t ransf ect PFFERe & et toRPt iR mORGEF e 5RF FEEOEY i &tUPRRTaCthfaY omponent .
UPR pat hwaythwe@nperiiien t Ny éoeeppla)ﬁmepudﬁ&r@r tHélC&eﬂllC athdél re@Ho@NEesS, such
as a 20 transcriptijonal contr sequence medi.at e_si n%i t hr ough
The UPR phEhagyBr L Erak e RE™ UPR ™ B Gipl ds COP R Bat Ray L HHofbonent <
i ncl ude Be&;reXBPn arttkeCHOPa anbtedn | sarvhsakaati r_gtsbodyt.ar
In an embodiment of the invention, the cellular secretion rate
of a protein is increased by stably transfecting the cell with a
nucleic acid encoding a UPR pathway component. UPR pathway
components may be polypeptides or nucleic acid sequences, such as a
20 transcriptional control sequence, which mediate signaling through
the UPR pathway or activate the UPR. Examples of UPR pathway
components include BiP, XBP and CHOP and variants having similar
activity. Other examples of UPR pathway components include IRE1,
PERK, ATF4, ATF6, eIF2alpha, GRP78, GRPY94, calreticulin, chaperones,
25 and variants having similar activity (see e.g. Cudna and Dickson,
Biotechnol. Bioceng., 81, 56-65 (2002)). An example of a
transcriptional control sequence is the cis-acting UPR element
(UPRE) and ERSE which have been identified in the promoters of
different UPR genes. Those of ordinary skill in the art will
30 recognize other UPR pathway components and transcriptional control
sequences. The UPR pathway component can have an amino acid
sequence as shown in SEQ ID NO: 2 (murine BiP), SEQ ID NO: 4 (murine
XBP-1, spliced form), SEQ ID NO: 6 (murine XBP-1, unspliced form),
SEQ ID NO: 8 (murine CHOP-10), SEQ ID NO: 10 (human BiP), SEQ ID NO:
35 12 (human XBP-1) or SEQ ID NO: 14 (human CHOP-10). The UPR pathway



activity. Qher exanples of UPR pathway conponents include | REL, PERK,
ATF4, ATF6, el F2al pha, GRP78, GRP94, calreticulin, chaperones, 25 and
variants having simlar activity (see e.g. Cudna and Di ckson, Biotechnol.
Bi oeng., 8Xvo52Msom342002)). An exanple of a transcri ptiponal20800605!
sequence is the cis-acting UPR el enent (UPRE) and ERSE whi ch have been
identified in the pronoters of different UPR genes. Those of ordi nary skill
in the ar EORRINENBN}ECEGnR2E] SEReRa PR PETURRES eDNPients i 1D NO:

transcri pthonale oAt , SEAMERCRS: 3TheuLRR net:hy\@ysggqee@n@}tm gamahave an
am no acid sequence as shown in SEQ LD NO (rur.i ne Bi P) SEQ Ji7D NO 4
(nurine XBP-P NQp|3 EYTEBE MBEE- éEQ“}sglr\E?d 6f°(rf?ur‘i“1?‘}\eA xBEEL TRASPI T ced form),

SEQ I D NOmL&‘l(nléUCHCDEB—l@‘m&D) SESEE IND: N lﬂﬁla(‘ihBl:[mm.RBIAP) SERF@pI O NQ1 35 12

(Zggg? g@”%ﬁl%ﬁgglgdﬁgﬁwfﬁg i?h‘ﬁ%aﬁé nuc e| aC| Hmﬁathg\\ll\gya Ze\c/]\fj)ence as
shf)wn hnf SEQ I'mxrN@ntd cgf( ek 8 es Bun odNAR ;n%E@ IaDtNGlfI:38 ngié&;mé:OXBPel SEO
TD NG 7 SCRT R R YO RAY TSR NG S (PR B D A S0 D No
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these SGQH%QSH\Q?&!JIQ: @'Qu?&tﬂevb;cﬂ,(ecst'eg‘ tamaR thri1Ranepiviml echbedpcl | al so
be useful 1in the nmethods of the invention. For exanple, variant nol ecul es

havi ntf at <ty goREWFENET? Pros ot hesCPaReRt °RBI B (fleEeRBirer BE 1B Pt ed to

have si m bagst@ChIybtthmPRI €€ 110ridertiten REEVaen 4110 ophe# @emaﬁﬁquences can
be deternm ned using.the _BLASTP al rlthmthfiIterin?% ed.of f and all
ot her def 88F P98 ¥4T1Gee0nc HEF§EEC DIl FPEM S OF sHIRFEBF* P’%Ie Y de,

dom nant n&egdivevesndioakons a()fpoay]péﬂt)iﬂ@ptdxd@pvé)lelml\yafneﬂifi;edmﬁdrlflsl ed forns
a pol tide are _sone vari.ants of a parent ule. 15 In
HOGHP HEREL ST TRy ERETBIE™ Che BURTGR T SoEPEPT oo LFAE

another e certaf ar Fefion rate of a
prot €ith can beIrdeepelaszecbnbpddre@rteaQﬁga tihgerikipmes shencedfludar Lmrpaicbwvay

conponent .. {ene Swo%f%%%‘a adyﬁ.% B@&WheQQQQ&'}Fg‘"tthesé%}e%l& >f0L CHOP
can be decreased by of a ce hor
UPR pathway component. Gene expre551on of a UPR pathway component

such as BiP or CHOP can be decreased by of a cell with short
interfering RNA (siRNA) molecules or antisense molecules.

20 In another embodiment of the invention, the cellular secretion
rate of a protein i1s increased by modulating the UPR pathway
component through administration of a small molecule. An exemplary
small molecule is thapsigargin, a UPR induction agent (Litton, J.,
J. Biol. Chem. 26, 17067-17071 (1991). Other examples of such small

25 molecules include tunicamycin and lipopolysaccharide.

In another embodiment of the invention, the cellular secretion
rate of a protein is increased by placing the cells in static growth
phase. Cells may be placed in static growth phase by limiting
nutrient availability, allowing cellular wastes to accumulate or

30 changing the pH of the cell culture media. Those skilled in the art
will also recognize other methods for placing cells in the static
growth phase.

In the methods of the invention, exemplary cells are plasma
cells, i.e., differentiated B-cells that secrete antibodies. Plasma

35 cells may be isolated from murine, human, or other animal sources.



interfering RNA (si RNA) nol ecul es or anti-sense nol ecules. 20 In another
enbodi nent of the invention, the cellular secretion rate of a protein is

i ncreased by nodul ati ng the UPR pat hway conponent through adm nistration of
a smal | nokgguoggsy exenplary small nolecul e is thapspgaiugiosodelsPR

i nduction agent ?thton J., J. Biol. Chem 26, 17067-17071 (1991).  her
exanpl es of such small 25 nol ecul es include tuni canycin and

| i popol ysareivaiide. thenphmwicheel bsbvdienkern dhmphealiipednby ortangdhedcel | ul ar

secreti ony érﬁatl%ué’é <uchr QL Q}l'}aﬁslﬁfggt?L@ﬁe%l% Ei)@@él@lgBElpP \‘Flezluss brb St atic
growth phase [I's may be placed in static growh _phase by I|mt|ng

nut ri ent a¥/aﬂtlh§5|fl‘?tthg?’dsa*‘ll%waﬁgr%%llqlﬁ%?awﬁ gRenicadcrukRAsAes 18r 3B Schangi ng
the pH of rarh&teeliecplphtae:w dmdeacanT hase Eé(lclaheélrduﬂs taha @éﬂ beWobta ilesi0

recogni ze, ot her pethods f acin lls in th ro. h ase. In
{ho. et hoBE IGReFhes AYBRTT biis exbrICRRSE Pe e Joias fhe HearFeatil o
di ff er ent catieqg Bf cel Iaﬂuhénnt secret e anti bod| es. Plasma 35 cells may be

i sol ated frompurine her ur ¢ 005/.094355
PCT/ US2005/ 010805™° m]?c’caf“? Lt %elh%"r?él 58 av@“%rgga%lfﬁ%of? Pﬁgzed by

st andard p&@eﬂemsqueaswsat;hlsasknwmain ithEextt @ﬁ “welrvapseelm "BaMyeMmags, e.g.,
or other pgl @eﬁérﬁwf gcﬁ%elnoe&ec%s%n cheghcal, 0t 2 &3] 3n _The

immortalized asma ce can al so cancerous and can be obtai ned 5 by
i nj ectd nglrrﬁqaféeémtﬁ |fue%orarpetrﬁe¢r @ﬁpew%i frpﬁtent%@aﬁe?mmﬁéarlnaﬁmy of an

ani mal . | p,10ne18MRAIREN s FonkhBat Ve BEL QY. 'bﬁe'd?éﬁh&%'@a%dbeuﬁr@@
partners are what is_known in_the art as "nyeloma cells." Melomas are

gener al | yE¥efed $9GRE hdFmel 8 nenst °§BF’"eeZ¥‘i”6’éizf% WEFRTRHES) (5] FADY R i zed
fusi on pagdinenindd anaedad re@d 8p2 0 ganksivsur{es g thkomormektigh e nyel oma, a

andof her (STl T2 B8 ant SCRbT LT ofD \EEF oI Se LR b EhE Bp2/ 0
( Amerliscanculyque e €Ul ROACE) C(ﬁaileebumﬂ WLATEO)re, MARASERCC ViR . (BAl110583),, FNSO
(European (Rld 66l 1:0069T (& lges3 (aTcc cRL-1580) cell lines which were
obtained from mice. An example of a myeloma cell line obtained from
humans is the U266 cell line (ATTC CRL-TIB-196). Those skilled in
the art will recognize other myeloma cell lines.

20 In one embodiment of the invention the myeloma cells are
stably transfected with a DNA molecule. Stably transfected myeloma
cells may be generated by methods of transfection, screening and
selection well known to those of ordinary skill in the art. DNA
sequences used to stably transfect the cells may be randomly

25 integrated into the DNA of a myeloma cell or integrated in a site-
specific manner. Such DNA sequences may encode UPR pathway
components. Additionally, the stably transfected nucleic acid
sequences may insertionally inactivate or delete a UPR component
such as a UPR gene or transcriptional control sequence.

30 In another embodiment of the invention, the cellular secretion
rate of a protein is increased by stably transfecting the cell with
a nucleic acid sequence encoding a siRNA that targets transcripts of
a nucleic acid sequence encoding a UPR pathway component. Such
siRNAs may target transcripts of a nucleic acid sequence encoding a

35 CHOP protein. Exemplary CHOP proteins are those having the amino



15 Cultures (ECACC), Salisbury, WIltshire, UK ECACC No. 857.10503), FO
(ATCC CRL-1646), and Ag653 (ATCC CRL-1580) cell lines which were obtained
frommce. An exanple of a myelona cell line obtained from humans is the
U266 cell Kj@epobhohlés CRL-TI B-196). Those skilled in thecaws2oesbiosasecogni ze
ot her nyeloma cell lines. 20 In one enbodi mrent of the invention the nyel oma
cells are stably transfected with a DNA nolecule. Stably transfected

nyel oma  88HE SHRRFRERE FEALE atfe FEBY el ofi s Hr SN Ut ion, S¥& &eni ng and
sel ecti ontyehdrderovn widht hose-1efi cosdicnaeyusidd lentadidie aasi RNDMWALIcEequences

used to stably transfect the_cells. may.be randomy 25 J.ntegrated_jnto the
DR of Ca BT S ‘ERRTCaPEP nre ral 81 18 S PEREp iR Mrarnar s ek ova
sequenceslimyrencetiel URRthatirwhpds cofpbreitentAddi t iBxeablyry tvgiseabl y
transfect UG €l ' MMBY. | [ | Mol RAGT g or delete a
UPR coﬁpoﬁgcr)\%]%osg%ﬁe g%ags%%%%ggggg%fr{?%ﬁlg%ﬁ%% ?g%%alt éeont ro o\%Ltcg,}lquenc_e. 30 In
anot her embo#invest sledwrt he FHY Rt Non, 15 ke 8D 1M HP: skor efhove skdtéedflng

protein isnlngrhegsed @éﬁiﬁﬁm Yrheangfaet kg idie crdding thrya Rugkei ¢ acid
sequence encodi %g a siRNA that targets transcripts of a nucleic acid

sequence EREGR NGRaIPREpaARIRAPEonponent . Such si RNAs may target

transcripts ofogndiuekeis aeidl saguanceeeneedbndR 3av&AiGRpLAtRIde Exenpl ary
CHOP pr ot efﬁns are those havi n(% the amno, 9 WO 2005/ 0%43?5 PCT/ US2005/ 010605

aci d S2queRtReSsHBBRHE ™ O%eEY | BFR0O <8l isr SESITDRES A BLaht €1 Fanstecti on
wi th a nucl ei cTacindtiefusieaieacodifngha isivBhNA whi ehans@srget snimadnrscri pts of

nucleic acid s E}genﬂes encocgdcrl%lrmri ne CHOP- P%O are .usef Iei'eqfai;chg met hods of

. onstl ive Or 1n s U roteins. a .
t he |nvenf|on. enpkéry nmuri ne % %ﬁ%fiibn%ene ranscrip SpeCIFIC si RNA

conpri se téeelruckéotarde toseguremensgghionaninmm 1SECaR baN@rodeet. SEQ | D NO 16.
Those: ski hLedhiflo, | he: actabill, cesogniae gihen.nel giG.Acids.encod ng si RNAs
that target gene franscripts. her cells useful in the nethods of the
i nvent? on i ncl Iriehelpedifidsesé HmminventOway yticolleetts culgeed: cel I's and
pl ant Celbélls may be cultured in suspension or as adherent cultures. Cells
may be cultured in a variety of vessels including, for example,
bioreactors, cell bags, culture plates, flasks and other vessels
well known to those of ordinary skill in the art. Cells may be
20 cultured in any suitable media including chemically defined media
formulations. Ambient conditions suitable for cell culture, such as
temperature and atmospheric composition, are also well known to
those skilled in the art. Methods for the culture of cells are also
well known to those skilled in the art.
25 The present invention also provides plasma cells with changed
cellular secretion rates generated by the methods of the invention.
The plasma cells may be generated by modulating the activity of a
UPR pathway component with a stably transfected nucleic acid
encoding a short interfering RNA. The siRNA may target transcripts
30 of a nucleic acid sequence encoding a UPR pathway component such as
a CHOP protein. The plasma cell provided may be, for example, a
SP2/0 derived cell such as a C2-8 or C2-18 cell. Such plasma cells

may secrete an antibody or other polypeptide to be purified.
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I n anot her enbodi nent of the invention, transgenic animals constitutively or
i nduci bly expressing UPR proteins at elevated |levels relevant to
non-transgeni ¢ ani mals can be produced. Techniques for producing transgenic
ani mal s ar gydfn¥bsbdz the art. 15 In the nethods of the povesiwoangsshe cells
are cultured. Cells may be cultured in suspension or as adherent cultures.
Cells may be cultured in a variety of vessels includin for exanpl e,

bi oreactors, Cc&l8 PEERRNt daVenrierplat k1o Pa IS cEARCHHE V%%%‘éﬂ%eng%l | known

to those gfﬁe Fodiodmg sketlfid) hbe Ankcife dx@mpbys be 20 cultured in any
suitable nmedia including chemcally defined nmedia fornulations. Ambient
conditions suitable for cell culture, such as tenperature and atnospheric
conposition, are also well known toExdnpdselskilled in the art. Methods for

the cuyjture of il band"f Ae30ipt'elh o0 WNalGh [dAA38LBAS |dadd Lindd'e art. 25

The priesent in el lul ar
secretion rat éeldehbred ettabysedretpeniisdstohigtheaitayeradiconnal M4wsl fhasnma cel | s

may be gengrated: %R”BQHI: aéfa@lg&%&sa%f&yaxtae eb @enUIiE%nQ@tJy@étg nent with

a stably transfected nucleic acid enco a short interfering The
si RNA mayidentgesl tWdngér 1 satse- ofThg ﬁ%ﬂell dileencryagte@EReolihg a UPR

pat hway CIg0BERE SN 188es Q:s@k@P d%ro@t:earm chstl Ml@@'éed}.%QYh@ed may be,
for exanple, a SP2/0 derived cel | such a or cell. Such plasm

cel I s0 madinescpPevRingd 4RTS d%ﬁyCB?S%Gﬁ@? ?RSI &Béfﬁ« déet 8%%%%?%?% 10 WO
2005/ 094355 1PCTALIS20050040605¢c The mr esENtof RYEsd ildnewi hérdanwaheraesari bed

th ref I f I t Ex le 1
5 TIPR GO PT PAhEHIBEPE SV STy Hrgh St SERRG® G P LD ToBbI T | nes. t hat
secret e n¥psidtichighovalesegmne arted y2e%h f @505¢ el £505D URR1géheed ranscri pts

dt I t ' I h |
conpare é%e dentlf%§§d§¥§§éau%rg%ﬁ subg nln%a sggg% gg §W§}§%E§§tlo e ce

| i nes examned I nc e secreting I'i nes C505D.
The 110w ster étighgrates of mAb secretion.

Antibody secretion rates were determined by measuring the
amount of mAb secreted in a 24 hour period into the cell culture
medium and counting the number of viable cells to generate a cell
secretion rate with units of “pg/viable cells/day.” The C505a cell

20 line secretes antibody at low rates of 5-7 pg/viable cell/day,
equivalent to a concentration of about 5-10 pug/mL/7 days. The C505B
line produces antibedy at a rate of about 15 pg/viable cell/day,
C505C produces at a rate of about 13 pg/viable cell/day, and C505D
produces at a rate of about 15 pg/viable cell/day.

25 All mAb secreting cell lines and the parent myelcma cell line
were cultured in suspension at 37°C in IMDM media containing 5% FBS,
2 mM glutamine, and 2 mM pyruvate in an atmosphere of 5% CO,. 1X
MHX selection medium containing 0.5 mg/L mycophenolic acid, 2.5 mg/L
hypoxanthine and 50 mg/L xanthine was also present in the media.

30 Differences in UPR gene transcript levels between the high and
low expressing cell lines were assessed via quantitative PCR (Q-
PCR) . Cells were grown into the exponential growth phase and total
RNA was isolated from 5x10° cells using the RNEasy™ system (Qiagen
Inc., Valencia, CA). Q-PCR was performed using a standard two-step

35 reaction. The cDNA synthesis step was pérformed using Superscript™
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10 lines exam ned were the C505A |ine and SP2/0, the parent nyeloma cell
line of C505A, B, Cand D. All of these lines were transfected w th DNA
encodi ng the heavy and |ight chains of a hunan 1g@ nmAb specific for

av-int egri Ryo 1088064385B, C505C and C505D cell lines werectasmos/bioend by
sequenti al subcl oning, screening and selection 15 for high rates of mAb
secretion. Antibody secretion rates were determ ned by neasuring the anount
of mAb seEf EFETFH HaRAChiRIAsgel THH tFATR! tIRE - cet3r 1ShprEure®) mBdi T
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mM pyruvate in an at nmosp sel ect1 on nedi um cont ai ni ng
0.5 ng/ L e&Fpheroldesiaeed, uszns Pgimer Bymieesant BPhevaned (BOPRAFA xant hi ne was

al so presgiisisRehdie rReLA, ci3Y, Dehf er%ﬁﬁﬁslévaly%ﬂe%rﬁgmr kotid«vel s
between the high and |ow expressing cell |ines were assessed via
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Q agen |Inc., Valen erformed ys ndard two-ste
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dp?)éé 9 the @ 9 was é mt=_pdrI ?;nésﬁ%%F£%§¥$ﬁ¥%hl dﬁ%ngk +§HE%EOSte

specifie franut act ur er. - tagman i ed’ Bi osystens
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Instrumentati ofe PoddR 180 BlRSY$h ey, TOMLHEnG! YhatCRrpasnSR@ELI1 €d by the

UPR gene transcript levels were about 3-4 times greater in high
secreting cell lines than in low secreting cells. Differences in
CHOP levels were less pronounced.
20
Example 2

UPR Gene Transcript Levels and Antibody Secretion Rates in Static

Growth Phase Cells

Cells in the static growth phase were analyzed for levels of UPR

25  gene transcripts and mAb secretion rates relative to cells in the
exponential growth phase. The Cl68J cell line is a transfectoma
derived from the SP2/0 parent myeloma cell line and secretes IgGl mAb
at a rate of 25-30 pg/cell/day. C505A is as described above in
Example 1.

30 The IgGl mAb secretion rates of the C505A, Cl68J, and SP2/0 cell
lines were assessed by seeding 5x10° cells in T-75 or T-150 flasks and
culturing as described in Example 1. After 3 days cells were in the
exponential growth phase and at 6 days cells were in the static growth
phase. Total cell number and viable cell number were determined for

35 cells in both growth phases. Culture media from cells in both growth
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manuf acturer. 5,000 pg of RNA was used in each Q PCR reaction. BiP, CHOP,
and XBP specific priners and probe conbinations used for Q PCR were
designed using Primer Express' software (Applied Biosystens, Foster City,
CA). cDNA hayshsodsdse nornal i zed against 10 transcript bewek®odmososhe

gl ycer al dehyde- 3- phosphat e dehydrogenase (GAPDH) housekeepi ng gene and then
normalized to the cDNA/ GAPDH transcript value for the appropriate parent
cel | |inephddmsawag gissared orrahumen digSchy prtagdant isrgvrenlikeache early
exponent i ahnuRRaskeRf abbg, RERIVAS. PeLboraRe ushdckdhe ARL-RRLSHLFQOQHT or

7900HT 15 instrumentati on and associated software. The results are_shown in
Fig. 1 an@cEieWee i BiPenmdixBPaad sgPRGERevER HESE pELivAs gefriegbout
3-4 tinesigrsakgle ilNabbgh. secreting cell lines than in | ow secreting cells.
Differences in vels wer pr.onou ce 0 np UPR Cene
Transctipt LevBiS rﬁ%ﬁltﬁnfkﬁ%‘dfl’s&gi‘h oﬁeﬁ%Tsesra R é?aaftEi)%?‘e g%%t R*Phase Cells
Cells in tiwsjstabec hgrowtdrphase wElemahaleyzetidorralcevelBmldfe UPR 25 gene
transcripts and mAb secretion rates relative to cells in the exponenti al
growt h phase. The Cl168J cell line is a transfectoma derived fromthe SP2/0
parent nyEdealcellatiei ng Javdesedridds (bg@eliiaviat a rate of 25-30

pg/ cel | / day.—C505A i s as-described above in Exanple 1. 30 The 1gd mAb
secretd on_rates of the Q5A, _C168J, and SP2/0 cell. lines were assessed by
seedi ng 5x$0bl cErpanengiall psapic - 150 flasks and culturing as described in
Exanpl e 1,129 er Phages defhagewere in the exponential growth phase and at 6
days cel I|SC308pel i n3tHe stlabi€0growth phase. Total cell nunber and viable
cel | numhel6ferie det-éPmi neB £90r | 35 cells in both growth phases. Culture

medi a frqm8R2éPlis in %ot h [grdm hj 12 WO 2005/ 094355 PCT/ US2005/ 010605 phases

was assayed for human 1gG by standard enzyne |inked

Further, the results shown in Fig. 2 demonstrate increased UPR gene
transcript levels in C505A, Cl168j and Sp2/0 in static phase growth

15 relative to exponential phase growth.

Example 3

UPR Gene Transcript Levels in Parent Myeloma Cell Lines

UPR gene transcript levels in the SP2/0, NSO, FO, and Ag653

20 parental myeloma cell lines were examined to determine whether higher
secreting cell lines contain higher levels of UPR genes. SP2/0, NSO,
FO, and Ag653 cells were grown into the exponential growth phase and
total RNA was isolated from 5x10° cells as described in Example 1
above. Q-PCR and analysis was also performed as described in Example

25 1. The results shown in Fig. 3 show comparable BiP and CHOP
transcript levels in all cells examined. However, XBP-1 transcript
levels were elevated in FO and NSO cells relative to the other cell

types examined.

30
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i mmunosor bent assay (ELISA). Bi P, CHOP, and XBP-1 specific Q PCR was
performed for exponential and static growh phase cells as described in
Exanple 1 above. 5 The results shown in Table 1 denonstrate that the C505A
and Cl168j wd fesedageée i ncreased 1gd@ mAb secretion rat escf/fsdbmoidgos Tabl e
1: Rate of Secreted Igd (pg/cell/day) 10 Cell Exponential Static line
Phase Phase C505A 3.90 5.40 C168j 10.40 13,90 SP2/0 O O Further, the
results shown in Fig. 2 denonstrat eEEMaied UPR gene transcript levels in

C505A, Cl6@ir dade SPedrddckips liakvets PSR gl St id® dAllaLinNgs tahacypesant i al

phase growih. Exanple 3 UPR Gene Tr anscr i E‘[ Levels 1n Parent MyelToma Cel |
Lines UPR gene transcript |eve = £ NSO, FO, and Ag653 20

parental nyel araicebhed iumes yeiretexaipsned hm}detaeéﬁnmfrewlaeahﬁednfgher
secretd ng, cel.l cont in_hi her | evel s of UPR .genes. SP2/0

and A 531%‘@1550\%/\5 rrftsf:'il('g Xpotier d?tal S SwERT Phate cg%%il\ksﬁc?tsal RNA
was i sol atled cbﬂ@nlﬁ»elsosn@mdtsdaSn dH&tsr I bed wene Exaanvpl e’nﬂ_o @0 eepoprRER1 and
anal ysi s I gg% esgcri. .8 025, T 3 Shown
in Fig. 3's ot% %rtf%ar agl e lP %cﬁ gg{%ﬂr%ns%%rl ptﬁloeve lsl %ga %F?

exam ned. itHdweyeie XBRotet r &EERI Ptd ahalndis wes e2ldcevarterniad FO and NSO
cells relgddMvepte {hexother cell types exam ned. 30 13 WO 2005/ 094355

PCT/ US20051010605 Exanple 4 UPR Gene Transcript Levels in H gh Secreting
Cel | 19 nes andrtBareftltavpBPrainCELPS | j41@sshows that cell liness ‘secreting

mAbs at higher rates have higher UPR gene transcript levels relative

to their SP2/0, FO, and Ag653 parent myeloma cell lines. These
results suggest that increased UPR gene expression is coupled with
increased antibody secretion rates regardless of the identity of the

15 parent myeloma cell line used to generate the high secreting cells.

Example 5
UPR Protein Expression After UPR Induction

UPR protein expression in high secreting cells relative to low

20 secreting cells and parent myeloma cell lines were analyzed after UPR
induction by the pharmacoclogical agent thapsigargin. Thapsigargin is
an ATPase inhibitor that blocks sarcoplasmic endoplasmic reticulum
Ca* ATPase (SERCA) pumps and leads to calcium depletion in the ER
lumen.

25 Cells were treated with 100 nM of thapsigargin and XBP-1 and
CHOP-specific Western blots prepared. Cells were lysed at defined
timepoints in radioimmunoprecipitation (RIPA) lysis buffer (1X PES,
1% N-P40, 0.5% Sodium deoxycholate, 0.1% Sodium dodecylsulfate, 1 mM
PMSF, and protease inhibitors from Roche (Catalog No. 1836153) and

30 protein concentrations in the clarified lysates were quantitated
using a standard bicinchoninic acid (BCA) protein assay (Sigma
Catalog. No. B9643). For Western blots, 20 pg of each lysate was run
on a standard SDS-PAGE gel, transferred to polyvinylidene fluoride
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Cell lines that secrete mAbs at high rates were analyzed for 5 |levels of UPR
gene transcripts conpared to their parental cell lines. The cell Iines
indicated in Figs. 4-6 were grown into the exponential. growth phase and
total RNA Wa§2d05@438sed from 5x106 cells as described i pcExszpseodosabove.

Q PCR and anal ysis was al so perforned as described in Exanple 1. 10 The
results shown in Figs. 4-6 shows that cell liness secreting mAbs at higher
rates havéP'fgherriyPRegenand PXABER VBt aveledier atnsré fieoftheBF-5PY 0, FO,

and Ag653cfer gRhnFY &l @FaRcetdcnhbNes; ThBeSEsantastids, suggest that increased
UPR gene expression i s coup i i,ncregsed ant | bod%/ secretign, rates

led with,
regardl ess of THfe TPERRET t{PO5f SAHR) 15"FPERE THAS JRE RETISIPFne: d8€H to
gener at e tderdiigh seEldrsebragegekbsed dbxaigh dvelPR Praptiee ntdEXpwessi on After
UPR I nduction, UPR protein.expression in high.secreti |.s lL.ati ve to | ow
20 segér]I et TRY Cal sgeélﬁli& AP &t reﬁ?/eI%erré’mgeﬁl% R Merqgga%%}lzés'gg% er UPR
i nduct i onWénterhebpdtarimdcobory ¢chbt atfpnt phapsingexgiessithapsigfargdhyis an
ATPase i nhjbitar. ; . S sm ' tioyl.um " ATPase
(SERCR) pune o e B B S s 25l 1 & ver
treat ed wirdrRctdon mdi SBPt haPeirgar §vth iantioXBRrenawer eCCAOPO SRR GiEEPE West ern
bl ots prepalgdcofsdiivengudisgdopterdetbRedngt i SBPQIIREE 4d carly as 2 _
radi oi mmunopreci pitation (RIPA) lysis buffer (I X PBS, . 1% N- P40, 0.5% Sodi um
deoxythol Bt B°495 SGFtRA Hoddey| SHHF§Peciiiq S‘F?\EF}’l%dl’tﬂlGFE%%ethat
i Rhi b: tOr?HJ%@{ﬂfth%xbgéﬁﬁﬂ@g 1 Nost B g6 S3)auand B0 t&&@%%%gﬁ@neﬁéﬁﬂ’eﬂ,i ons Ln
the clarifj sat es re,quantitat usi.ng_a standa i_ci nchoninic aci
( BCA) pro?leqqh sﬁgﬁ%}“@sﬁgﬁé %Gggﬁr oqu%%o.h%%g??afoF(gV‘ég?%urrﬁ’bF%ts, 20 g of
each | ysah®divadly expreasad sttandas d7 SoBx PAGKE del pudlr aedhesd éy 22 hours.
pol yvi nyl i dene fluoride 14 WO 2005/ 094355 PCT/ US2005/ 010605 ( PVDF)
menbr anes, and probed with anti bodies specific for XBP-1 or CHOP (Santa
Cruz Biotechnology Inc., Santa CruzExagdle 6

Increasing UPR Protein Expression Levels

Cells were transiently transfected with BiP and XBP-1
expression vectors in an attempt to elevate cellular expression
levels of these UPR proteins. HEK293T/17 (ATCC CRL-11268) cells were

20 grown as adherent cultures at 37°C in an atmosphere of 5% CO; and
cultured in Iscove’'s Modified Dubelcco’s Minimal Essential Media
(IMDM) media containing 5% FBS, 2 mM glutamine, and 2 mM pyruvate.
¢DNAs encoding XBP-1 isoform 1 (NCBI Accession AF027963), XBP-1
isoform 2 (NCBI Accession AF443192), or BiP were subcloned using

25 standard methods into a vector useful for transient transfection
experiments. The vector expresses the zsGreenl protein under the
control of a CMV promoter and has a multiple cloning site for
introduction of an additional coding region under the control of a
CMV promoter. A kanamycin resistance gene was used for bacterial

30 selection. HEK293T/17 cells were then either left untransfected or
transiently transfected with the empty vector alone, XBP-1 isoform 1
expression vector, XBP-1 isoform 2 expression vectors or BiP
expression vector. Transfections were performed using the
Lipofectamine™ 2000 reagent (Invitrogen Inc., Carlsbad, CA) as

35 directed by the manufacturer. Forty-eight hours following
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The results (not shown) indicated that UPR proteins in high secreting cells
are expressed at high levels relative to low 5 secreting cells and parent
nyel oma cell |ines. The XBP-1l-specific Wstern blot indicates that XBP-1
protein expreRgizsss strongly induced in thapsigargi ne¢t/esdesiods gh
secreting Cl168] cells. This induction of XBP-1 expression is nost
pronounced 7 hours after pharmacol ogi cal induction of the UPR and is

vi si bl e asrawtRgtien Xheocebis yeppstysedeit TERE. LThe EROPeS RS PREaESLér n

bl ot indi gaties1bhed fClaI@Erpmtaewsaeeeer@@lsé qraaaédsctrrt@ngby pmwge,ds.l n

t hapsi gar‘gl n treated, high secreting Cl68;| ceI | s. i rst ag%EeP rssat 2
hours, R PRt 5 é’ﬁﬁ?e%%eé’dpéiepazf 0254 K33PEd a?ﬁ‘%esﬁ"cﬁﬁ%ﬂi radt % 22
hours. 15a1Ex\&=an Bl&d Rereasidig sUPﬂagBlaOﬁﬁdl rebXpbesSiiah hevaltin-Epéditiver e

t t f ect th Bi t ttenpt
Lo ol cuat 8L & (R EACTBR PLUGLE BT LRGSE: (PRTpIBLE ns. HEK2OSTI 17

(ATCC CRL-11268¥k cebtﬁmﬂmetZﬂxcng\memsadhmc‘erttnaCUXBHerlessaf,OBIV@ i( haran

at nospher g ﬁgé%ﬁ%@dm&%&%e f@rk%ogggﬁgsf@galmedfwe'e EPessMni

Essenti al dira contalnin ut am ne, an
pyr uvat e. leRAZe R c3€ivAgeXBR- Eei‘s&nft@pmqen(tmmrm%ﬁ@rwwhogﬁmle%)sm%n

i sof or m 2, { NGBl é&%%&aboehém%%w@)rso@en@ P werensubehened UShpg drwsh ;i_ndard

met hods into a vector useful for transient transfecti on experinments. The
vect o0 exprdisesed t etz BE cumregpbieilfvahtialerengl oot bt ¢ 18 OW pronot er

and has atfaﬂstlbﬁtgz Gc'r@ﬂlsf@ct%dt eh&@rexpw@gl@dlue&t@cswfenaadﬁdﬁIstlpoawd igodi ng
regi on ung}fg control of pronot er . t&}e nycin resi stance gene was
used for F&F 21836 BEF%"’HH%H“%@%Z@W%?CE%‘FIVE PEPERSIPCEPT HE Pef t

unt r ansf esd ed Poexprhdsanshendd Weteansf.ected with the enpty vector alone, XBP-1
isoform1 expression vector, XBP-1 isoform 2 expression vectors or Bi P

expression vector. Transfections were perforned using the Lipofectam netm
2000 ¥=agent (Invitrogen Inc., CarlEkmbleCA) as 35 directed by the

WBHUfaCturQﬁffeggr$§Fﬂ§RgELn&"%Péﬁséfgdtoﬂggghs i3 Antibody Secretion Rates

The effect of UPR gene transcript levels on antibody secretion

rates was analyzed. Double-stranded siRNA molecules targeted to
BiP, CHOP, and XBP-1 gene transcripts were designed using Ambion’s

20 internet based siRNA Target Finder Tool
(www.ambion.com/techlib/misc/siRNA_finder.html) and were synthesized
using the Silencer™ siRNA Construction Kit (Ambion Inc., Woodward,
TX, Catalog No. 11620). Two siRNAs were designed for each targeted
transcript. 3x10° C168J cells cultured under standard conditions

25 were transfected via electroporation with 3 ug of each of these
double-stranded siRNAs as indicated in Fig. 10. Electroporated
cells were suspended in 2 ml of IMDM media as described in Example 1
above and then cultured on T-12 plates. Viable cell concentrations
were determined 8 days later. IgGl mAb concentrations were also

30 determined 8 days later using standard nephelometry techniques.

The results in Fig. 7 show that antibody secretion rates can

be modulated by altering UPR gene transcript levels on antibody
secretion rates. Transfection of high secreting C168J cells with

short interfering RNAs (siRNA) capable of preventing expression of
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WD 2005/ 094355 PCT/ US2005/ 010605 transfection the cells were lysed in R PA
| ysis buffer and equal cell equivalents of clarified |ysates were | oaded
onto SDS- PAGE gels. Wstern blots were than prepared and probed as

descri bed iy, fsapmi® 5 above. Blots were then strippedp@igsiepiioded Wi th an
actin-specific 5 antibody to confirmequal protein |oading in each | ane. The
results (not shown) denonstrated that XBP-1 isoform1 (lane |abeled

" XBP-1") ‘ered URBRyeheissBi br MHRP( | amd WBabe| ek ibXbe "Jroax prassiamscrigwel s were

el evat ed -aRs tl rﬁggf h expression vectors encoding
t hese XBﬁ%ﬂx%gé%%fﬁé%Hﬁ%%' i%GE §g§%§ ﬁ%%gshomn) 10 indicated that Bi P
expression levels were eIevated incells transiently transfected with
expressi on vectors encoding Bi p andgkdmpibhe cells left untransfected or
transfected W th eEPty vector alone“"ﬁ—'B“P expreSS|on was detected. 15
Exanple 7 Ef f cBEXRFASL ROAY Y & ; 28| BY JPCKRRERRINV PG ERR] | on Rat es
The effect of UPR gene trﬁﬁgﬁaEkﬂﬁtIa&uetﬁpﬁygsaaﬁ|ﬂgﬁ$ﬁssecret|on rates was
anal yzed. Doubl e- stranded sTRNA _nol ecul.es tarqeted’fo CHOP, and .XBP-1
gene transcri pr&TWeryF SF&LPYned VG NP TADBF offts §6r??'ﬁeertﬁ‘8t S%%r’éeéFd°§| RNA Tar get
Fi nder Tofdtes(wiwpraitbiof. om taec:mlbsbbm s0f1si. RNA dtiendesedtadihgassh mer e
syntheS|Zf usi ng the iIenceé Cbnstrugglgn K éepb n I nc.
Woodwar d, ~*7FX TH aFSg Set18 bﬁ heréd g S|gned each

t ar gétled exprapston prctdx IdGsEL68ds @ebb@lmlBt'LBr eﬁdiOuPndﬁBPslt,aradar dtlteanHPRi ons
25 were t el ect Lepor.a th f e e

doubl e- sta[rangg%%de gggigﬁdlgg edtthg eﬁgegﬁﬁggtggg%%hte ggtelnfs wer e
suspended-dlds2ayd tobnsiPNMeaderi bh azileaes@mrbeawrn VEZaAp| ecristrabby eeighdrt hen
cul tured ol d2phabesiy VAl Cokl CARGSREIALL RS ol et ebirineds 8 days
later. g3 mAb concentrations were also 30 determ ned 8 days | ater using

st andar d FH¥phas cetPydyY examegie’ ratfhe sresdpiernigeri gt & ¢havfthaeYant i body

secr afsi onfirat-esrfAkecPEodEyhgt £didayral dRhhNg.ddPR gepsecid arseLifdn | evel s on

anti body secretion rates. Transfection of high secreting C168J ceIIs W th
rates in transfected cells are compared td the secretion rates of

non-transfected control cells. Protein secretion rates are expected

to be higher in cells over-expressing one or more UPR proteins. In

the event that constitutive overexpression of Bip or Xbp-1l eventually
20 induces apoptosis in these cells, these genes can be placed

downstream of an inducible promoter and activated only when needed.

Example 9
Increasing Antibody Secretion Rates in Myeloma Cells Stably

25 Transfected with CHOP-10 Encoding siRNA

Stable transfection of C465A myeloma cells with DNA constructs
producing CHOP-10 specific siRNAs increased antibody secretion rates
(Fig. 8). Two different siRNA molecules targeted to CHOP-10 gene
transcripts were designed using Ambion’s internet based siRNA Target

30 Finder Tool (www.ambion.com/techlib/misc/siRNA_finder.html). The
siRNA molecules designed were of the short hairpin type. Nucleic
aclds encoding these siRNAs (SEQ ID NO: 15 and SEQ ID NO: 16) were
synthesized and cloned into the BamHI and HindIII sites of the
PSILENCER4.l-neo vector (Ambion Inc., Woodward, TX) using standard

35 methods. Cloning of the nucleotide sequence shown in SEQ ID NO: 15

17



short interfering RNAs (si RNA) capabl e of preventing expression of 16 WO
2005/ 094355 PCT/ US2005/ 010605 the UPR genes Bi P, CHOP, and XBP-1 isof orns
from RNA transcripts decreased C168J cell 1gd secretion rates. Exanple 8 5
| ncr easi ng ngOP@Qy--Secr etion Rates by Increasing UPR Gegeusinsmsensi pt and
Expressi on Leve Over - expressi on of UPR proteins can increase the
secretion rates of proteins such as mAbs by cells. Protein secreting cell

| i nes, suéhtaPSHABNSERY-Atheg rrekdhced me¥OPhr eviiif aneiwringdofi e BOTRKISSSSi on

vector CongbdiGhs s89cafngy B RntCHR s ¥BRedr RBELOLINQICHIBR ax&%%t@éﬁd

proteins to effect the over-expression of these proteins. Cells are

t r ansf ect BBHMR-h hf T LENBFRA Ji-aRO VRIASBR A ISt WaES sthemt RaFh semaroreiial |y or

in conbi nathdEechBAr B 8L ESPPbebha TRALEIHPR1EAE ESporati6h. astaBli body

secretion rates, are determned at 2,, 4 and 6 days 15 after_ transfection

usi ng %taﬁﬁ%ﬁ%fsetcéﬁﬂrﬂ‘y 882 EdSe FRVHEY BT | DHSSr XPEE 5% VEF andi¥e£e Ccttﬁd1 s are

conpared tn $tm Sl@diaetdoﬁlﬂair&'trfgs 10§ FHH)lanHI’ZﬂTISfu@(ZﬁlECGmnbyodzumlrleSat Protein

secret|on35%t es are ex el_flc]t ed ? n ce |s ov r-eﬁ)resm ng_one or
nt"t ét constl

n
nore UPR prot &' n3" e eV |v8 OVeréxpressiBnaot Bip or

Xbp- 1 evenhX &y yezectur@dtume@uarp@pno@lr&nlgnOtfherszeLceﬂfctczphehhése gyades?2 can be

| d d t . | Ced.
Exg(r:rgl e 98%23{33’?%%}1 28 ody S@%?Ié?{ag%ﬂ{qaé etg’nlgﬁ% d \ﬁatﬁg éﬁt%ﬁ&{l}lr Seezg

Tr ans¥ect eﬁpWStShO@HQP-tll@ Eheddicaglsi RNA St abl e transfectl on of C465A nyel oma

cells with DNAzGONSLR UCt e 95@9&@&919‘11% 19 wpeghbig si ehdieased
anti body secretion rates Fig. 8 . Two dlfferent si RNA nol ecul es targeted

to CHOP- 18igehes iR a8 Pptis? werkaigioghet RRSi ngX AfB éﬁdsw%t@m&t@ﬂésed

si RNA Tar gefni30 cEi ndehsTep! afamawe flpralggfg trebl ddddrmsalsi A bidery htm ).
The si RNA nol ecul_es desE%ned were of the short hairpin t pe. Nucleic acids

encodi ng FRESEE BNAPSES YiReL e 15 ldndeREGY) BRI SSPEFAWRY ¢ tandard dye

15 exclusion assays and antibody titer in the culture media was assayed
by standard nephelometry techniques. The C465A myeloma cell line is
derived from the SP2/0 myeloma cell line and stably expresses a human
TNF-alpha specific murine mAb of the IgGl kappa isotype. The C2-8
myeloma cell line is a C465A derived cell line stably transfected

20 with pCHOP1l. The C2-18 myeloma cell line is a C465A derived cell
line stably transfected with pCHOP2. The V11 and V12 cell lines are
C465A derived cell lines stably transfected with pSILENCER4.1l-neo
alone; both lines were independently generated.

The data obtained indicated that the CHOP-10 specific siRNAs

25 encoded by pCHOPl and pCHOP2 increased antibody specific productivity

relative to the control C465AaA, V11, and V12 cell lines (Fig. 8).

The present invention now being fully described, it will be
apparent to one of ordinary skill in the art that many changes and
30 modifications can be made thereto without departing from the spirit

and scope of the appended claims.
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synt hesi zed and cloned into the BanH and H ndlIl sites of the

pSI LENCER4. 1- neo vector (Anmbion Inc., Wodward, TX) using standard 35

nmet hods. C oning of the nucl eotide sequence shown in SEQ ID NO 15 17 WO
2005/ 094355 PCT/ US2005/ 010605 into pSILENCER4.|-neo produced pCHOPl, while
cloning of the sequences shown in SEQID NO 16 into this vector produced
pCHOP2. The pCHOP1, pCHOP2, and pSI LENCER4. 1-neo plasm d DNAs were then
each separately transfected into C4B8BAMSyel ona cells by el ectroporation.
Stably 5 transfected nyel oma cells containing these vectors were then
selected in SFMB nmedi a containing 10% FBS and 300 Jtg/m 418 by culture at
37C i n anlat nosphetleodffb%icReathng sied ecdlilari arediearat son coamtainfed | X MHX
sel ection megi um cont ai ni ng, .0. 5 tm%/ L cophenclic acid, 2.5 ng/L

hyooxant hPh&“ &t BEPAHP L % arithiSe tsoog]r:li ntain stable antibody 10 expression
by the CA465A cel | sleckaghigg! | thé neadtnidiiaagt edfi n an g.unBowasdgr pwotéin
suspension for six days _in SF medi a containing 1" FBfl é}x VHX and 300

g/ mL 418. Vit&BPENERI | (Ydénsikyt anPTHIHy & i t8r & wePe détver it R dai |y
during this sirandaycpedd odneViadlie geth densidyeMAsaasgayattdayngt andard dye
15 exclusion assays and antibody titer in the culture nmedia was assayed by
st andar d nephéllghlét Fat et Yue L roPRET ERBS A /el B &¢él RCRPn&efeentfer i ved

fromthe SP2/Qrapehagea gel bubbnepaddk st,ablyhaxphesses anhumane TNl pha
specific murine mAb of the Iq\gt ﬁappa i sotype. The C2-8 nyeloma cell line

is a C465A deriPFediedl Fhe i w8y disl - her BHSE 2t e iZD SHARTPFEHOP1SETHhER C2- 18
nmyel oma cell Iyoeiks,a §A65A derived ged!l line stably transfected with
pCHOP2. The Vii and V12 cell lines are CA465A derived cell lines stably

transfect ed wbthCpSFRENTERNel cRédS - al one; both |ines were independently
generated. The data obtained indicated that the CHOP-10 specific si RNAs 25
encoded by pCHOP1 and pCHOP2 increased anti body specific productivity

rel ati ve £o t hEheonetlodd G465Alaiii ]l whelralrp ¢kt | CHOReBr¢ i Bs Tiee present

i nventi O”aﬁ%‘{‘é bei sfe'dhLXcge Jipad, Sgb whllo.bg apparent to one of ordinary

skill in the art that “many changes an
3. The method of claim 1 wherein the cell is a myeloma cell.
4. The method of claim 3 wherein the myeloma cell is a SP2/0
cell.
5. The method of claim 3 wherein the myeloma cell is an FO
cell.
6. The method of claim 1 wherein the cell 1is a Chinese

Hamster Ovary (CHO) cell.
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30 nodifications can be nmade thereto w thout departing fromthe spirit and
scope of the appended clains. 18 CLAIMS 1. A nethod for increasing the
cellular secretion rate of a protein conprising the steps of: a) decreasing
t he acti vi twoabosamsenf ol ded protein response (UPR) pat pggyuss@RRaeent in a
cell by stably transfecting the cell with a nucleic acid encoding a siRNA
that targets transcripts of a nucleic acid sequence encoding a CHOP
protein, wherein the nucleic acid encoding the siRNA is the nucleic acid
sequence of SEQID NO 15 or SEQ ID NO_ 16; and b) culturing the cells. 2.
The nethod of claim1 wherei nStHEYEGHEF MGt ei n has the anino acid sequence
shown in | , The method of claim1 wherein the cell is a

nyel oma C§E%% Q%Qg%ﬁg'ﬁéfhod of claim3 wherein the nyeloma cell is a SP2/0
cell. 5. Jhe>nelebrshsoforChaidii g Whetahnedohecuiyelranes cell is an FO cell. 6.
The nethod of claim1 wherein the cell is a Chinese Hanster Ovary (CHO

cell. 19 ¥iB0200BFU43BE PCT/ US2005/ 0111605 SEQUENCE LI STI NG <110> Cent ocor
I nc. <120> thﬁpds for Altering Protein Production Rates <130> CEN5049 PCT
<160> 16 €PP0> PatentIn version 3.3 <210> 1 <211> 1965
<170> PatentlIn version 3.3
<210> 1
<211> 1965
<212> DNA
<213> Mus musculus
<400> 1
atgatgaagt tcactgtggt ggcggcggcg ttgctgectge tgggcgeggt gcgggcecgag 60
gaggaggaca agaaggagga tgtgggcacg gtggtcggca tcgacttggg gaccacctat 120
tcctgegtecg gtgtgttcaa gaacggccge gtggagatca tagccaacga tcagggcaac 180
cgcatcacge cgtcgtatgt ggecttcact cctgaagggg agecgtctgat tggcgatgcg 240
gccaagaacc aactcacgtc caaccccgag aacacggtct tcgatgccaa gcgcctcatc 300
ggacgcactt ggaatgaccce ttecggtgcag caggacatca agttcttgce attcaaggtg 360
gttgaaaaga aaactaaacc gtacattcaa gttgatattg gaggtgggca aaccaagaca 420
tttgccccag aagaaatttc tgccatggtt ctcactaaaa tgaaggagac tgctgaggcg 480
tatttgggaa agaaggttac ccatgcagtt gttactgtac cagcttactt caatgatgcc 540
cagcgacaag caaccaaaga tgctggcact attgctggac tgaatgtcat gaggatcatc 600
aatgagccta cagcagctgc tattgcatat ggcctggata agagagaggg agagaagaac 660
atccttgtgt ttgacctggg tggcggcacce ttcgatgtgt ctcttctcac cattgacaat 720
ggtgtcetttyg aagtggtggc cactaatgga gatactcacc tgggtgggga agactttgat 780
cagcgggtca tggaacactt catcaagttg tacaaaaaga aaactggtaa agatgttagg 840
aaagacaaca gagctgtgca gaaactccgg cgtgaggtag aaaaggctaa gagagccttg 900
tcttectcage atcaagcaag gattgaaatt gagtccttct tcgaaggaga agacttctca 960
gagaccctta ctcgggccaa atttgaagag ctgaacatgg acctgttccg ctctaccatg 1020
aagcctgtce aggaagtgtt ggaagactct gatctgaaga aatctgatat tgatgaaatt 1080
gttctggttyg gtggatctac tcgaattcca aagattcagc aactggtgaa agagttctte 1140



<212> DNA <213> Mus nuscul us <400> 1 atgatgaagt tcactgtggt ggcggcggcg
ttgctgctgc tgggcgecggt gcgggccgag 60 gaggaggaca agaaggagga tgtgggcacg

gtggtcggca tcgacttggg gaccacctat 120 tcctgcgtcg gtgtgttcaa gaacggccgce
gt ggagat caywppes@assda tcagggcaac 180 cgcatcacgc cgt cgt pegusgesmabdosact
cctgaagggg agcgtctgat tggcgatgcg 240 gccaagaacc aactcacgtc caaccccgag
aacacggtct tcgatgccaa gcgcctcatc 300 ggacgcactt ggaatgaccc ttcggtgcag
caggacatca agttcttgcc attcaag%%% 360 gttgaaaaga aaactaaacc gtacattcaa

gt t gat at t3F *§XGGPY FHE S WEEL d98EA U2 6P T B LEGITHGasH FE T gcdalYgt t
ctcact aagqa L 9aR99aQaE-J+g¢cL Q@?Qg%gc%?lgatatc%&ttggQ&Q%g@agﬁag&tttg%t‘écatl%@gt t

gttactgtac cagctiactt caatgafgcc cagcgacaag caacCaaaga tgctggcact
at t gct ggactgart gtzattgagygabeade gt dgadal grgesdcaasagCagatgeagoat tiggat at
ggcct ggat a agagagaggg agagaagaac 660 atccttgtgt ttgacctggg tggcggcacc
t t cgat gt gracettetoe tteaecasant gaeaat e atetygtefac tydcy tecgt trttggecceactldadl gga
gat act cacc .t gggt gggga agactttgat 780 cagcgggtca tggaacactt catcaagttg
tacaaaaaﬁtgg%ffﬁgicgég%ﬁéT JEERE GO T4 692 K5 FaC SR IYG c E G GEE " Jaadéttegg
cgt 9agyt 3g,.83A209CL 88, 02020861 0. 00 . JELI ! 6a0C alaaaacgag; gat Lggaal |

gagtcctt t cgaaggaga agacttctca 96 gagacccCtta ctcgggccaa atttgaagag

ct gaacat ggtaeeihgé tteeg Lk ed ageadtdatk026agraagect t-e6aagyaagbgidgsaggaagact ct
gat ct gaaga aatctgatat tgatgaaatt 1080 gttctggttg gtggatctac tcgaattcca
aagat t caracazdirgytagabcaagayttectadatodcl 4@raatcif® POUBL 04385 aPTHES20659 010605

aat ggcaagg agccatcccg tggcataaac cccgat gagg ct gtagccta tggtgccget 1200
gt ccaggctYOPIGLET PEPT YR FRE TG TaPEFaoHt G %iaéﬁ‘@bﬁaécfga@g?‘f%ét gt't84260

tgtcccct tg?acgéc%tggg%tt%attcgéé%ﬁ%cgctagg&g@9&%93’:&% Lgacaanact gaticgaagg,d320

aacactgtgg tacccaccaa gaagtcicag atcttctcca cggcttccga taatcagcca 1380
act gt aacapab &g IGbordagan 30t GRAgLI ISCEARA EarIagRGAdadLyt ctigod 440
ggtacatttg atctgactgg aattcctcct gctccccgtg gagttcccca gattgaagtc 1500
actttt gagratapatgtaragodtget abveeccayagiagaeay ttgaayatarsaggtaaeagddca560
aacaaaaaca aaatcacaat taccaatgac caaaaccgcc tgacacctga gggaaattgaa 1620

aggat ggt t%4981GatQPIR[aag Pt FeP Gad idagatsd aHAaht9¢adr%48at¥gcatt 21680
cctececccaa ctggtgaaga ggatacatca gaaaaagatg agttg 1965
<210> 2
<211> 655
<212> PRT

<213> Mus musculus
<400> 2
Met Met Lys Phe Thr Val Val Ala Ala Ala Leu Leu Leu Leu Gly Ala

1 S 10 15

Val Arg Ala Glu Glu Glu Asp Lys Lys Glu Asp Val Gly Thr val Vval
20 25 30

Gly Ile Asp Leu Gly Thr Thr Tyr Ser Cys Val Gly Val Phe Lys Asn
35 40 45

Gly Arg VvVal Glu Ile Ile Ala Asn Asp Gln Gly Asn Arg Ile Thr Pro
50 55 60

Ser Tyr Val Ala Phe Thr Pro Glu Gly Glu Arg Leu Ile Gly Asp Ala
65 70 75 80



gacaccagga atgaattgga aagctatgct tattctctca
gaaaagct gg gaggt aaact ttcttctgag gat aaagaaa
gaaaagattg aat ggct gga aagccaccag gat gcggaca

aagaaggaacypag@agaaat tgttcagcca attatcagcea
cctcccccaa ctggt gaaga ggat acatca gaaaaagat g

<212> PRT <213> Mus muscul us

Al a
Au
Cys
Adn
du
Al a
Lys
I'le
Ile
Au
155

Leu
Asp
Val

Ay
Arg
Lys
Arg
Lys
Adn
Ile
160

Lt beu2ERFIT

Val @y Thr Vvat® val 20 25 30

Ay

Val

agaaccagat tggagataaa 1740
ccat ggaaaa agctgtagag 1800
ttgaagactt taaagccaaa 1860

aact ct at gg FEAWBUEPH05.920
<210> 2 <211> 655

agttg 1965
<400> 2 Met Net Lys Phe Thr Val

Val

Ala Al a

UATr Sgr BspPrpselupgn Apy VALaPRE &sEard2 d u Asp Lys Lys
&y Thr Thr Tyr Ser
Gnllelle Ala Asn Asp

Phe Lys Asn

35 40 45 dy Arg Val

By Ile Asp Leu

Asis AFQ okl e1lhé PRy 8P B3 A0 assebrol¥Er V@3h AlagRhgesJhr Pro G n Gy
Leu Ile GyoAsp Ala 65 70 165 80 2 WO 2005/094355 PCT/ US2005/ 010605

Asn A n Lou Thr
Leu lle Gy

Arg

Thr Trp

Ser Asn Pro Au Asn Thr Val
Asn Asp Pro Ser Val

PHe [eu PP dePhroL e Wes YWalVed etuLinss Bys TIRrlvsy 8rPryr Tyr
BRe Ala Pro u 130 135 140
Lys Met Lys G _u Thr Ala u Ala 145 150

W cleVaOaplie E¥s cValerJMinHrs Alaryalpn¥al1aThs, ¥ah Pro Ala Tyr

Vval Asplftfe dy dy dy
Ser Ala Met Val

Glu

145

Tyr

Phe

Gly

Ala

Asp

225

Gly

Glu

Lys

Leu

Gln

130

Ile

Leu

Asn

Leu

Tyr

210

Leu

Val

Asp

Lys

Arg

290

Ala

Ser

Gly

Asp

Asn

195

Gly

Gly

Phe

Phe

Thr

275

Arg

Arg

Ala

Lys

Ala

180

Val

Leu

Gly

Glu

AsSp

260

Gly

Glu

Ile

Met

Lys

165

Gln

Met

Asp

Gly

Val

245

Gln

Lys

val

Glu

val

150

Val

Arg

Arg

Lys

Thr

230

Val

Arg

Asp

Glu

Ile

Leu Thr

135

Leu

Thr

Gln

Ile

Arg

215

Phe

Ala

val

Val

Lys

295

Glu

@n Thr

Thr

His

Ala

Ile

200

Glu

Asp

Thr

Met

Arg

280

Ala

Ser

Lys Met

Ala Val
170

Thr Lys
185

Asn Glu

Gly Glu

Val Ser

Asn Gly

250

Glu His

265

Lys Asp

Lys Arg

Phe Phe

Lys

155

Val

Asp

Pro

Lys

Leu

235

ASD

Phe

Asn

Ala

Glu

Lys Thr

140

Glu

Thr

Ala

Thr

Asn

220

Leu

Thr

Ile

Arg

Leu

300

Gly

Thr

val

Gly

Ala

205

Ile

Thr

His

Lys

Ala

285

Ser

Glu

Ala

Pro

Thr

190

Ala

Leu

Ile

Leu

Leu

270

val

Ser

Asp

Glu

Ala

175

Ile

Ala

Val

Asp

Gly

255

Tyr

Gln

Gln

Phe

aAla

160

Tyr

Ala

Ile

Phe

Asn

240

Gly

Lys

Lys

His

Ser

Phe Asp Ala 85 90 95
Gn A@n Asp 100 105 110

115 120 125



165
180
195
210
225
Ay
Lys
Lys
Gn
Phe
Thr
Met
Asp
Lys
Arg

170
185
200
215
230
245

175 Phe Asn Asp Ala A n Arg G@n Ala Thr Lys Asp Ala Ay Thr Ile Al a
190 Ay Leu Asn Val Met Arg Ile Ile Asn Qu Pro Thr Ala Ala Ala |le
205 Ala Tyr Gy Leu Asp Lys Arg Gu Gy Gu Lys Asn Ile Leu Val Phe
22Qi0 Asdoky Gy Ay Gy Thr Phe Asp Val Ser Lepctses2008mochs e Asp Asn
235 240 Gy Vval Phe Qu Vval val Ala Thr Asn Ay Asp Thr Hs Leu Ay
250 255 G u Asp Phe Asp An Arg Val Met Qu His Phe Ile Lys Leu Tyr

260 ¥65 270 Lys Lys 3 Ay Lys Asp ¥&l Arg Lys Asp A$h Arg Ala Val dn
275 280 285 Leu Arg Arg Au Val GQu Lys Ala Lys Arg Ala Leu Ser Ser

Hi s
Ser
Arg
Lys
Ile
I'le
Ay

290 24951300y, G0 A2 N gnlle, Gy ddead %e@%sppf@ Bhe Gu Ay Gu Asp
3 WD 2005/ 094355 P US2005/ 035605 305 310 3dfH 320 du Thr Leu

Ala Lys Phe Gu G u Leu Asn Met Asp Leu Phe 325 330 335 Arg Ser Thr
Pro Val G n Gu Val Leu Qu Asp Ser Asp Leu 340 345 350 Lys Lys Ser
Asy &uTh dev/dlys| e Val COh \elg YplSeu Fhy App Fer35H 860 365 |le Pro
Adn dn Led4¥al Lys A u Phe*Phe Asn Ay Lys8 u 370 375 380 Pro Ser
Ile Asn Pro Asp Qu Ala vVal Ala Tyr Ay Ala Ala 385 390 395 400

Val Gn Ap Gy s¥ahsbed Sel, Gy ASRGn.ARR I of oASR,Lgt, Val 405 410 415

355 360 365

Ile Pro Lys Ile Gln Gln Leu Val Lys Glu Phe Phe Asn Gly Lys Glu
370 375 380

Pro Ser Arg Gly Ile Asn Pro Asp Glu Ala Val Ala Tyr Gly Ala Ala
385 390 395 400

val Gln Ala Gly Val Leu Ser Gly Asp Gln Asp Thr Gly Asp Leu Val
405 410 415

Leu Leu Asp Val Cys Pro Leu Thr Leu Gly Ile Glu Thr val Gly Gly
420 425 430

Val Met Thr Lys Leu Ile Pro Arg Asn Thr Val val Pro Thr Lys Lys
435 440 445

Ser Gln Ile Phe Ser Thr Ala Ser Asp Asn Gln Pro Thr Val Thr Ile
450 455 460

Lys Val Tyr Glu Gly Glu Arg Pro Leu Thr Lys Asp Asn His Leu Leu
465 470 475 480

Gly Thr Phe Asp Leu Thr Gly Ile Pro Pro Ala Pro Arg Gly Vval Pro
485 490 495

Gln Ile Glu val Thr Phe Glu Ile Asp Val Asn Gly Ile Ile Arg Val
500 505 510

Thr Ala Glu Asp Lys Gly Thr Gly Asn Lys Asn Lys Ile Thr Ile Thr
515 520 525

Asn Asp Gln Asn Arg Leu Thr Pro Glu Glu Ile Glu Arg Met Val Asn
530 535 540



Leu
Val

Ser
Lys
480
495
505
520
535
Asp
Ser

Val

Au
Ile
Ay

Leu Asp Val Cys Pro Leu Thr Leu Gy Ile Au Thr Val Ay Ay 420 425 430
Met Thr Lys Leu Ile Pro Arg Asn Thr Val Val Pro Thr Lys Lys 435 440 445
G@n lle Phe Ser Thr Ala Ser Asp Asn G n Pro Thr Val Thr Ile 450 455 460
Val Tyrw&hevsobysss<d u Arg Pro Leu Thr Lys Asp Asn Hi s petish@¥oiode® 470 475
Ay Thr Phe Asp Leu Thr Gy Ile Pro Pro Ala Pro Arg Gy Val Pro 485 490
A@nlle du Val Thr Phe Qu Ile Asp Val Asn Ay Ile Ile Arg Val 500

510 Thr Ala Qu Asp Lys Ay Thr Ay Asn Lys Asn Lys Ile Thr Ile Thr 515
525 Asn Gnﬁ%g g.leuy.Thr Pro Qu Quy Il gu Met Val Asn 530
540 Zr 5605185 5§%c‘i;o US2005F 0166 Li%%yi\l(’g“ 7 €§§ Phe Ala Gu G u
Lys Lys Leu Lys Qu Arg Ile 545 550 5 560 Asp Thr Arg Asn Qu Leu Qu
Tyr Ala Tyr Ser Leu Lys Asn A n 565 570 575 Ile Gy Asp Lys G u Lys Leu
Gy Ly® teuarberasberlu@an ABP Sky Tyr586 BB855&90eu Gye Adw cMet G u Lys Al a
AQu Qu Lys Ile A5Trp Lou A u Ser70595 600 605 H%® Gln Asp Ala Asp lle
Asp Phe Lys Ala Lys Lys Lys Qu Leu 610 615 620 Gu Qu Ile Val dn Pro
IIeSr!i‘sysLe Ty, g er y.-G 25.63Q_6 640 _Pro Pro Pro Thr
Gy als BTl B oReeid e 55 edE et luet 05 5

Glu Thr Met Glu Lys Ala val Glu Glu Lys Ile Glu Trp Leu Glu Ser

595 600 605
His Gln Asp Ala Asp Ile Glu Asp Phe Lys Ala Lys Lys Lys Glu Leu
610 615 620

Glu Glu Ile Val Gln Pro Ile Ile Ser Lys Leu Tyr Gly Ser Gly Gly

625 630 635 640

Pro Pro Pro Thr Gly Glu Glu Asp Thr Ser Glu Lys Asp Glu Leu

645 650 655

<210> 3

<211> 1113

<212> DNA

<213> Mus musculus

<400> 3

atggtggtgg tggcagcgge gccgagcgcg geccacggcgg cccccaaagt gctactcectta 60

tctggccage ccgectecgg cggecgggeg ctgeccgctca tggtaccecgg tcecgegggea 120

gcagggtcgg aggcgagcgg gacaccgcag gctcgcaagce ggcagcggct cacgcacctg 180

agcccggagg agaaagcgcet gcggaggaaa ctgaaaaaca gagtagcagc gcagactgcect 240

cgagatagaa agaaagcccg gatgagcecgag ctggagcagce aagtggtgga tttggaagaa 300

gagaaccaca aactccagct agaaaatcag cttttacggg agaaaactca cggccttgtg 360

gttgagaacc aggagttaag aacacgcttg ggaatggaca cgctggatcc tgacgaggtt 420

écagaggtgg aggccaaggg gagtggagta aggctggtgg ccgggtctge tgagtccgcea 480

gcaggtgcag gcccagttgt cacctceccecca gaacatcttce ccatggactc tgacactgtt 540

gcctettcag attctgagte tgatatcctt ttgggcattc tggacaagtt ggaccctgte 600

atgtttttca aatgtecctte cccagagtect gectagtetgg aggaacteccce agaggtctac 660



<211> 1113 <212> DNA <213> Mus nuscul us <400> 3 atggtggtgg tggcagcggc
gccgagcgcg gccacggcgg cccccaaagt gctactctta 60 tctggccagc ccgcectccgg
cggccgggcecg ctgceccgetca tggtacccgg tccgecgggca 120 gcagggt cgg aggcgagcegg
gacaccgcag wotogmasgs ggcagcggct cacgcacctg 180 agcccyggraduaaaadEeoct
gcggaggaaa ctgaaaaaca gagtagcagc gcagactgct 240 cgagatagaa agaaagcccg
gat gagcgag ctggagcagc aagtggtgga tttggaagaa 300 gagaaccaca aactccagct
agaaaatcag cttttac gg agaaaactca c gccttgtgC 360 gttga aacc aggagttaag
aacacgctt‘"gcagﬁ%ggf“@g% tf&%&‘f @55?%?6%‘8 EHEGHEE: 230 998Gt 68 Sggc dahggg
gagt 9020t 2,.304CH0 U100 LEJOULCLAC 00l £0LS, 480...00A00acaM,geCCagh ot
cacctcccca gaacafcttc ccatggactc tgacactgtt 540 gcctcttcag attctgagtc

t gat at cct ttabb@@de adck6tdggacaagidt cgpaceticgtsy 60 qaad [t tdddoeayaat gtsgct t
cccagagt ct gctagtctgg aggaactccc agaggtctac 660 5 WO 2005/ 094355

PCTI US200&/:018606 cttcaafaayyaetaaragh veettcatec ageteeractidagretagt ca§f ggggac
ctcatcagcc 720 aagctggaag ccattaatga actcattcgt tttgaccatg tatacaccaa
gcct ct agt'itg?ﬁt?at‘?tag@é £c a@ﬁ?%?&%‘bgf‘,c%fﬁaﬁifgf% t%l%ttca‘é%g@tcégtgttagt d&%aat

t 9aggaagea 4l ..CGheLAAEEL £LILA0AR03. HOBLEACER] 0AA LaALLE.d:C! Gagl 0aa
gaaagagcct 900 ttggaagatg acttcatccc agagctgggc atctcaaacc tgctttcatc
cagccatt gict96&ktcetfgagenrgac tetteht 9cgbrpatggacgatltfrragigactc@t ggatat ga
gggctcccct 1020 tctcccttca gtgacatgtc ttctccactt ggtacagacc actcctggga
ggat act t tqcci@8Rac gethetcgaasctyattegceta getgattagt gtc 1113 <21031% <211>
371 <212> PRT <213> Mus nusculus <400> 4 Met Val Val Val Ala Ala Ala Pro
Ser Ala Alzqo;l'hr4 Ala Ala Pro Lys 1 5 10 15 Val Leu Leu Leu Ser Ay @dn Pro
Al a Ser cjleg ¥7Arg Ala Leu Pro :

<212> PRT
<213> Mus musculus

<400> 4
Met Val Val val Ala Ala Ala Pro Ser Ala Ala Thr Ala Ala Pro Lys
1 5 10 15

Val Leu Leu Leu Ser Gly Gln Pro Ala Ser Gly Gly Arg Ala Leu Pro
20 25 30

Leu Met Val Pro Gly Pro Arg Ala Ala Gly Ser Glu Ala Ser Gly Thr
35 40 45

Pro Gln Ala Arg Lys Arg Gln Arg Leu Thr His Leu Ser Pro Glu Glu
50 55 60

Lys Ala Leu Arg Arg Lys Leu Lys Asn Arg Val Ala Ala Gln Thr Ala
65 70 75 80

Arg Asp Arg Lys Lys Ala Arg Met Ser Glu Leu Glu Gln Gln Vval Vval
85 30 95

Asp Leu Glu Glu Glu Asn His Lys Leu Gln Leu Glu Asn Gln Leu Leu
100 105 110

Arg Glu Lys Thr His Gly Leu Val Val Glu Asn Gln Glu Leu Arg Thr
115 120 125



20 25 30 Leu Met Val Pro Gy Pro Arg Ala Ala Gy Ser Au Ala Ser Gy Thr

35 40 45 Pro Gn Ala Arg Lys Arg A n Arg Leu Thr Hs Leu Ser Pro Gu Gu 50
55 60 Lys Ala Leu Arg Arg Lys Leu Lys Asn Arg Val Ala Ala G n Thr Ala 65
70 75 80 Qo%hofsdsAs9 Lys Lys Ala Arg Met Ser G u Leu Gar/@amos@iesod/al Val 85
90 95 Asp Leu Qu Qu Gu Asn Hs Lys Leu A n Leu Qu Asn Gn Leu Leu 100

105 110
120 125
Pro Asp
Val Al a
Val Thr
Ser Asp
Pro Val
Au Gu
Ser Leu
Ala lle
Val Leu

Arg Qu Lys Thr Hs Ay Leu Val Val Qu Asn An GQu Leu Arg Thr 115
B2 605 M9 4355 TPCTAUSSR IBPOD605! VA FrRettu@/3t Bkt Asp Thr Leu Asp
Gu ¥l Pro Qu val &% 130 135 140 Aa Lys Gy Ser Ay Val Arg Leu
Ay Ser Ala Gu Ser Ala 145 150 155 160 Ala Ay Ala Gy Pro Val
Sefa By oS ekl §1,Losh REQ tMelyaASD 2166, 520 alZ5:1:564r Asp Thr Val Ala Ser
Sers Gu Ser Asp Ilis Leu Leu Ay 480 185 190 Ile hew Asp Lys Leu Asp
Met Phe the Lys Cys Pro Ser Pro 195 200 205 G u Ser Ala Ser Leu
Len Pro Gu Val Tyr Pro Gu Ay Pro 210 215 220 Ser Ser Leu Pro Al a
Spa Fhi A&k Clyairodst Tht TBérseSegmA‘FJal HpoGepRyopMer 289 Lys Leu G u
Asn G u Leu I¥°Arg Phe Asp H¥%al Tyr Thr 245250 255 Lys Pro Leu
GQu lle Pro Ser Au Thr Gu Ser A n Thr Asn 260 265 270

Ser Asp Thr Val Ala Ser Ser Asp Ser Glu Ser Asp Ile Leu Leu Gly
180 185 190

Ile Leu Asp Lys Leu Asp Pro val Met Phe Phe Lys Cys Pro Ser Pro
195 200 205

Glu Ser Ala Ser Leu Glu Glu Leu Pro Glu Val Tyr Pro Glu Gly Pro
210 215 220

Ser Ser Leu Pro Ala Ser Leu Ser Leu Ser Val Gly Thr Ser Ser Ala
225 230 235 240

Lys Leu Glu Ala Tle Asn Glu Leu Ile Arg Phe Asp His Vval Tyr Thr
245 250 255

Lys Pro Leu Val Leu Glu Ile Pro Ser Glu Thr Glu Ser Gln Thr Asn
260 265 270

Val val Val Lys Ile Glu Glu Ala Pro Leu Ser Ser Sexr Glu Glu Asp
275 280 285

His Pro Glu Phe Ile Val Ser vVal Lys Lys Glu Pro Leu Glu Asp Asp
290 295 300

Phe Ile Pro Glu Leu Gly Ile Ser Asn Leu Leu Ser Sexr Ser His Cys
305 310 315 320

Leu Arg Pro Pro Ser Cys Leu Leu Asp Ala His Ser Asp Cys Gly Tyr
325 330 335

Glu Gly Ser Pro Ser Pro Phe Ser Asp Met Ser Ser Pro Leu Gly Thr
340 345 350

Asp His Ser Trp Glu Asp Thr Phe Ala Asn Glu Leu Phe Pro Gln Leu



Val

Hs Pro GQu Phe Ile Va
Ile Pro Qu Leu Ay Ile Ser Asn Leu Leu Ser Ser Ser

Phe
320

Val

Val

Ser Val

Hi s Cys

Lys Ile Gu Au Ala Pro Leu Ser Ser Ser Au Gu Asp 275 280 285
Lys Lys G u Pro Leu G u Asp Asp 290 295 300

305 310 315

Leu Ang Biokys® Ser Cys Leu Leu Asp Ala His Ser AspriayRodSioyosdyr 325 330

335
345

Gu dy Ser

Pro Ser
350 Asp His_Ser Trp

Phe Al a

Pro Phe Ser Asp Met Ser Ser
A u Asp Thr

Asn

Pro Leu Gy Thr

340

G u Lou the Pro A n Leu

WO 2005/ 094355 BT/ US2005/ 010608°° 355 360 365 | &> Ser Val

<211> 801
gcCyageycs 0sGa9ggcyy
cggccgggeg csgeeget ca
gacaccgcag gctcgcaagc
gcggaggaaa ct gaaaaaca
gat gagcga Bfgga cagc
agaaaat caff ¢{t 5& cggg

<212> DNA <213> Mus mnuscul us

cccccaaagt

t ggt acccgg
ggcagcggct
gagt agcagc
aagt ggtgga
agaaaact ca

aacacgcttgngga% 0gaca. cgct ggat cc

gagt ggagt a aggct ggt gg
t ct gcagcagogt gsaggccce

ccgggt ct gc
agtt gt cacc

gctactctta
t ccgcgggcea
cacgcacctg
gcagact gct
tttggaagaa
cggccttgtg
t gacgaggt t
t gagt ccgca
t ccccagaac

act gt t gccdtgetdatagalbbbcadegagiset gattoad oetactt gy
cctgtcatgt ttttcaaatg tccttcccca gagtctgcecta

60

120
180
240
300
360
420
480
540

370
<400> 5 atggtggtgg tggcagcggc

<210>

t ct ggccagc ccgcctccgg

gcagggt cgg
agcccggagg
cgagat agaa
gagaaccaca
gt t gagaacc
ccagaggt gg
gcact cagac
atcttcccat

aggcgagegg
agaaagcgct
agaaagcccg
aact ccagct
aggagt t aag
aggccaaggg
t at gt gcacc
ggact ct gac

600Q cagrat tategga teaagt t@ggac

660 gtctggagga actcccagag
qgg}acccgg tcecgegggcea

gt ct acccaffrtagifgae CCagf ICFeT ICEaRWaIg CEEEEFt®

gcagggtcgg aggcgagcgg gacaccgceag

agccceggagyg
cgagatagaa
gagaaccaca
gttgagaacc
ccagaggtgg
gcactcagac
atcttcccat
gcattctgga
gtctggagga
ctectgtcagt
accatgtata
<210> 6

<211> 267
<212> PRT
<213> Mus

<400> 6

agaaagcgct
agaaagcccg
aactccagcet
aggagttaag
aggccaaggyg
tatgtgcacc
ggactctgac
caagttggac
actcccagag
ggggacctca

caccaagcct

musculus

gcggaggaaa
gatgagcgag
agaaaatcag
aacacgcttg
gagtggagta
tctgcagcag
actgttgect
cctgtcatgt
gtctacccag
tcagccaagc

e}

gctcgcaagc
ctgaaaaaca
ctggagcagce
cttttacggg
ggaatggaca
aggctggtgg
gtgcaggccce
cttcagattc
ttttcaaatg
aaggacctag

tggaagccat

ggcagcggcet
gagtagcagc
aagtggtgga
agaaaactca
cgctggatec
ccgggtctge
agttgtcacc
tgagtctgat
tcectteccca
ttcecttacca

taatgaactc

cacgcacctg
gcagactgct
tttggaagaa
cggccettgtg
tgacgaggtt
tgagtccgea
tccccagaac
atccttttgy
gagtctgcta
gcctececttt

attcgttttg

Met Val val val aAla Ala Ala Pro Ser Ala Ala Thr Ala Ala Pro Lys

1

5

10

15

Val Leu Leu Leu Ser Gly Gln Pro Ala Ser Gly Gly Arg Ala Leu Pro
25

20

30

180

240

300

360

420

480

540

600

660

720

780

801

5

7



ctctgtcagt ggggacctca tcagccaagc tggaagccat taatgaactc attcgttttg 7BO
accatgtata caccaagcct ¢ 801 <210> 6 <211> 267 <212> PRT <213> Mius nuscul us
<400> 6 Met Val Val Val Ala Ala Ala Pro Ser Ala Ala Thr Ala Ala Pro Lys 1 5
10 15 Val weuodsmussseu Ser Gy G n Pro Ala Ser Gy Ay A/ wWnslegisodr 0 20 25
30 8 WD 2005/ 094355 PCT/ US2005/ 010605 Leu Met Val Pro Ay Pro Arg Ala Al a
Gy Ser Au Ala Ser Ay Thr 35 40 45 Pro @n Ala Arg Lys Arg A n Arg Leu
Thr Hi s Lety % VR ST UvQ@up A50 255 280 FlysSedl §lt éud At Fvg™¥s Leu Lys Asn
Arg Val Ala Ala*8&in Thr Ala 65%70 75 80 Arg Arg Lys Lys Ala Arg Met
Ser Qu Leu Gu An dn Val Val 85 90 95 Asp Leu u Gu Qu Asn H's Lys
Leu A n Loy ©4abstrGislaty bayard Ry 105 ALl geSttolym &y Hs Ay Leu Val
Val G'u Asn &n GQu Leu Arg Fhr 115 120 12560 Arg Leu Ay Met Asp Thr Leu
Asp Pro Asp u Val Pro Qu Val Gu 130 135 140 Ala Lys Ay Ser Gy Val Arg
Leu Val Ala Gy Ser Ala Qu Ser Ala 145 150 155 160 Ala Leu Arg Leu Cys
Ala Pro e Shied Arvrodys pehle Mspatrosé! 285 217F1278 B Pro A n Asn |le
Phe Pro T¢b Thr Leu Thr LEU Leu Pro Leu dh 180 185 190 °Y

Arg Asp Arg Lys Lys Ala Arg Met Ser Glu Leu Glu Gln Gln Val Val
85 90 95

Asp Leu Glu Glu Glu Asn His Lys Leu Gln Leu Glu Asn Gln Leu Leu
100 105 110

Arg Glu Lys Thr His Gly Leu Val Val Glu Asn Gln Glu Leu Arg Thr
115 120 125

Arg Leu Gly Met Asp Thr Leu Asp Pro Asp Glu Val Pro Glu Val Glu
130 135 140

Ala Lys Gly Ser Gly Val Arg Leu Val Ala Gly Ser Ala Glu Ser Ala
145 150 155 160

Ala Leu Arg Leu Cys Ala Pro Leu Gln Gln Val Gln Ala Gln Leu Ser
165 170 175

Pro Pro Gln Asn Ile Phe Pro Trp Thr Leu Thr Leu Leu Pro Leu Gln
180 185 190

Ile LlLeu Ser Leu Ile Ser Phe Trp Ala Phe Trp Thr Ser Trp Thr Leu
195 200 205

Ser Cys Phe Ser Asn Val Leu Pro Gln Ser Leu Leu Val Trp Arg Asn
210 215 220

Ser Gln Arg Ser Thr Gln Lys Asp Leu Val Pro Tyr Gln Pro Pro Phe
225 230 235 240

Leu Cys Gln Trp Gly Pro His Gln Pro Ser Trp Lys Pro Leu Met Asn
245 250 255

Ser Phe Val Leu Thr Met Tyr Thr Pro Ser Leu



Ile Leu Ser Leu Ile Ser Phe Trp Ala Phe Trp Thr Ser Trp Thr Leu 195 200 205
Ser Cys Phe Ser Asn Val Leu Pro A n Ser Leu Leu Val Trp Arg Asn 210 215 220
Ser A n Arg Ser Thr An Lys Asp Leu Val Pro Tyr Gdn Pro Pro Phe 225 230 235
240 Leu Gyg fbdoddse Gy Pro H's A n Pro Ser Trp Lys Precimes:oddetosdsn 245 250
255 Ser Phe Val Leu Thr Met Tyr Thr Pro Ser Leu 9 WD 2005/ 094355

PCT/ US2005/ 010605 260 265 <210> 7 <211> 504 <212> DNA <213> Mus nuscul us
<400> 7 atggcagct g28ftccctgec tttcdfettg gagacggtgt ccagctggga gctggaagec 60
t ggt at gagg at ct gcagga ggtcctgtcc tcagatgaaa at gggggcac ctatatctca 120

t ccccaggaggcgaagagga agaat caaaa accttcacta ctcttgaccc tgcgtcccta 180
gcttggct gaieAagaggagcc agggccaaca gaggtcacac gcacatccca aagccctcgec 240

t ct ccagat42iecaghragag ttctatggcc caggaggaag aggagaaaga gcaaggaaga 300

act aggaaaelggadacagaguliuggt cagt gc ccagcccggc ctgggaagca acgcat gaag 360
gagaaggagc aggagaacga gcggaaagt g gcacagctag ct gaagagaa cgagcggctc 420

aagcaggad g %g%: ggg%gg%ggt%ﬁ8%§ acca gc tct tcgac 480

c
cgcatggtcégggjC g@}flgP%%gg 29FIERH <2132 Mus

guefc$lr gs tfgg%agé Met g Abgh b acdBhtSeLada@ladR 9t 06kl cdefHe L Thrzdal  Ser

tcceccaggaa
gcttggectga
tctccagatt
actaggaaac
gagaaggagc
aagcaggaaa

cgcatggtca

acgaagagga
cagaggagcc
ccagtcagag
ggaaacagag
aggagaacga
tcgagcgect

gcctgcacca

agaatcaaaa
agggccaaca
ttctatggece
tggtcagtgce
gcggaaagtg
gaccagggag

agca

accttcacta ctcttgaccc tgcgteccta

gaggtcacac
caggaggaag
ccagcceggce
gcacagctag

gtggagacca

gcacatccca
aggaggaaga
ctgggaagca
ctgaagagaa

cacggcgggce

aagccctege
gcaaggaaga
acgcatgaag
cgagcggcte

tctgatcgac

180

240

300

360

420

480

504

<210> 8
<211> 168
<212> PRT
<213> Mus musculus
<400> 8

Ser
15

Thr Leu Glu Thr val Ser Trp

10

Met Ala Ala Glu Ser Leu Pro Phe

1 5

Glu Ser Ser

30

Glu Leu Gln Val Leu Asp

25

Glu Glu Ala

20

Leu Trp Tyr ASp

Glu Glu Glu Glu

45

Glu Thr Ile Ser Ser Pro Gly Asn

40

Asn Gly

35

Gly Tyr

Ala Leu Ala Leu Thr

60

Thr Phe Thr Thr Leu Pro Ser Trp

55

Ser Lys

50

ASp

Thr Thr Gln Ser Pro

75

Arg
80

Glu Ser

65

Glu Thr

70

Pro Gly Pro Glu val Arg

Glu Glu Glu

95

Gln Met Ala Glu Glu

90

Ser Ser Ser Gln

85

Ser Pro Asp Ser

10



Gu Leu u Ala Trp Tyr Ser Asp 20 25 30

GQu Asn Ay @y Thr Tyr
Ser Lys Thr The Thr Thr

Gu Asp Leu Adn Qu Val Leu Ser
Ile Ser Ser Pro Ay Asn Qu Gu GQu Gu 35 40 45
Leu Asp Pro Ala Ser Leu Ala Trp Leu Thr 50 55 60
A u A u Preyéhiosfisessthr A u Val Thr Arg Thr Ser G n Ser pPr@sANgoiofd 70 75 80
Ser Pro Asp Ser Ser Gn Ser Ser Met Ala Gn Gu Gu u du du 85 90 95 10
WO 2005/ 094355 PCT/ US2005/ 010605 G u dn Ay Arg Thr Arg Lys Arg Lys G n
Ser Ay Gdn Cys Pro Ala 100 105 110 Arg Pro Ay Lys Adn Arg Met Lys GQu Lys

11

GQu dn %llu @nGGI XrArTgr 115 120r 125 Iaéls \éal gnGl n Lpeu Ailéa GQu Qu Asn Qu
Arg Leu (8 G goal Pr80M 35 glggz A GLEY "ggg APg* @& u val du Thr
Thr Arg Arg Ala Leu lle Asp 145 1 155 160 Arg t Val Ser Leu Hs Gn
Ala 165 <210> 9 <211> 1962 <212> DNA <213> Honp sapi ens <4DD> 9
at gaagct airg crot gigt gge ctgogat et pychyctigst@a gegchygegedglggaegaggag 60
gaggacaaga aggaygacgt gggcacggt §2@t cggcat cg acctgggac cacctactcc 120
tgcgtcggcg tgttcaagaa cggccgcgtg gagatcatcg ccaacgatca gggcaaccgc 160
atcacgccq} QFHaﬁggégg Cttgacéccélpgﬁggg?%$c tcigagagq;cg t gccgcec 240
s L A 1 1 I 1
aagaaccag?¢ tl%a%cc]tc da €cctfafgac acygtett a%(ggc adageg getcat cgge 300
cgcacgtgga atgacccgtc tgtgcagcag gacatcaagt tcttgccgtt caaggtggtt 360
Glu Arg Leu Thr Arg Glu val Glu Thr Thr Arg Arg Ala Leu Ile Asp
145 150 155 160
Arg Met Val Ser Leu His Gln Ala
165
<210> 9
<211> 1962
<212> DNA
<213> Homo sapiens
<400> 9
atgaagctct ccctaggtgge cgcgatgetg ctgetgectca gcgeggecgeg ggccgaggag 60
gaggacaaga aggaggacgt gggcacggtg gtcggcatcg acctggggac cacctactcce 120
tgecgtcecggeg tgttcaagaa cggccgcecgtg gagatcatcg ccaacgatca gggcaaccgce 180
atcacgecgt cctatgtcge cttcactcct gaaggggaac gtctgattgg cgatgecgece 240
aagaaccagc tcacctccaa ccccgagaac acggtctttg acgccaagcg gctcatcgge 300
cgcacgtgga atgacccgtc tgtgcagcag gacatcaagt tcttgccgtt caaggtggtt 360
gaaaagaaaa ctaaaccata cattcaagtt gatattggag gtgggcaaac aaagacattt 420
gctecctgaag aaatttctge catggttctc actaaaatga aagaaaccgc tgaggcttat 480
ttgggaaaga aggttaccca tgcagttgtt actgtaccag cctattttaa tgatgcccaa 540
cgccaagcaa ccaaagacgc tggaactatt gctggcctaa atgttatgag gatcatcaac 600
gagcctacgg cagctgctat tgettatgge ctggataaga gggaggggga gaagaacatc 660
ctggtgtttg acctgggtgg cggaaccttc gatgtgtctce ttcetcaccat tgacaatggt 720
gtcttcgaag ttgtggccac taatggagat actcatctgg gtggagaaga ctttgaccag 780
cgtgtcatgg aacacttcat caaactgtac aaaaagaaga cgggcaaaga tgtcaggaaa 840
gacaatagag ctgtgcagaa actccggcgc gaggtagaaa aggccaaacg ggccctgtcet 900



gaaaagaaaa ctaaaccata
gctcct gaag aaatttctgce
tt gggaaaga aggttaccca
cgccaagcaawgFAga@asgc
gagcct acgg cagct gct at

ctggtgtttg acctgggtgg

cattcaagtt
catggttctc
tgcagttgtt
t ggaact at t
tgcttat ggc
cggaaccttc

gat at t ggag
act aaaat ga

act gt accag
gct ggcct aa
ct ggat aaga
gatgtgtctc

gt gggcaaac aaagacattt 420
aagaaaccgc tgaggcttat 460
cctattttaa tgatgcccaa 540
at gt t at gag gat/osehesaae;0600
gggaggggga gaagaacatc 660
ttctcaccat tgacaatggt 720

gtcttcgaag .ttgtggccac taatggagat actcatct t ggagaaga_ctttgaccag, /80
Q0L ot oot o HATALT (AT CARh PR R AL AY COe a0t cHdgaas 640
gacaat agag:-et{H-0€ agaa. AGL € GYILAG HaQdLa CEHARCH. HYELLLOt Gl2900 11 WO
2005/09435§ 5%%/U%%805/0103%5 @§%tcagcag%§§hggghg%§? tgaaa%%gag tccttctatg
aaggagaageccetddatie tegapt6a aaeceirgac tegggagagaasid-at gragagat cotaacavggat c
tgttccggtc tactatgaag 1020 cccgtccaga aagtgttgga agattctgat ttgaagaagt
;:t g?: att g%Ftﬁt@tf’@?f tggﬁfgawlf@i% aaétqogﬁ@sggfgcage?a@gaﬁtégamt gecaheytat Féé@ca?c

ggt t aaaga cttca caaggaac catccc cat aaaccca ga gctg
t agcgt at gt get get gt & F28d cag%agaﬁﬁ‘rg%ﬁ?bgata %%ttgcf%cggartgﬁa’f%catﬁﬁtﬁtcacé%g gacc
t ggt act gcdaghoalsad aetggfzctje%g% tg&CLGLIAGALA LAY Biddar RACLAGO0]09lgksat ga
ccaaactgat tccaaggaac 13 acagtggtgc ctaccaagaa gtctcagatc ttttctacag
Cctt ct gat aactcaaec aagitatB8D aagtdtaceayaytagiact alagar@ggt garaggacccackgacaa
aagacaatca tcttctgggt 1440 acatttgatc tgactggaat tcctcctgct cctcgtgggg
t cccacagaétcafb%ég? Géé%cafgl’é)?g gtt:tqagat@catc*a@tctéwtgga?%cggattaat ‘té%atatcéwtgt ?é%gt(:t g
aagacaagg ac aac aaaaat aaga .t cacaat cac_caal gaccag, aa ctga
Cacct gaag A HRALET 159D IA HAT{RaT T AT GO GHGAA" Pt LUt PR SgaddaLanan
agct caagga-,gegeat ttggétgﬂf,%@ tcBElRAgAARL &R0 d00aRa0: Ll at Aeet Aloct chigh@aaga

at cagattgg agat aaagaa 1740 aagctgggag gtaaactttc ctctgaagat aaggagacca
t ggaaaaagetygi-agaagacyab8of tatagatigatdacggicgganagagacoragatacgctigacatt g
aagacttcaa agctaagaag 1860 aaggaactgg aagaaattgt tcaaccaatt atcagcaaac

t ct at ggaakpardfeagy ceetaatoR0 cagtisceher FIgt gratprF§ecasacaycagrrgsaaddat gagt tg
1962 <210> 10 <211> 654 <212> PRT <213> Honp sqgiens

atggttaatg atgctgagaa gtttgctgag gaagacaaaa agctcaagga gcgcattgat 1680
actagaaatg agttggaaag ctatgcctat tctctaaaga atcagattgg agataaagaa 1740
aagctgggag gtaaactttc ctctgaagat aaggagacca tggaaaaagc tgtagaagaa 1800
aagattgaat ggctggaaag ccaccaagat gctgacattg aagacttcaa agctaagaag 1860
aaggaactgg aagaaattgt tcaaccaatt atcagcaaac tctatggaag tgcaggccct 1920
ccecccaactg gtgaagagga tacagcagaa aaagatgagt tg 1962
<210> 10

<211> 654

<212> PRT

<213> Homo sapiens

<400> 10

Leu Leu Ser Ala Ala
15

Met Lys Leu Ser Leu Val Ala Ala Met Leu Leu
1 5 10

Arg Ala Glu Val val Gly

30

Glu Glu Asp Lys Lys Glu Asp Val
20 25

Gly Thr

Val Phe
45

Ile Asp Leu Lys Asn Gly

35

Gly Thr Thr Tyr Ser Cys Val Gly

40

12



<400> 10 Met Lys Leu Ser
510 15 Arg Ala Qu GQu GQu Asp Lys Lys A u Asp Val

25 30

dn d

Au
Pro
Asn
Val

Ay
Thr
Val

Arg
Arg
Asp
Ay

y
Arg
Au
Asp
du
Adn
Lys
Thr
dn
I'le
Lys
Thr

Asn
Leu

A
Pro
Lys
TRk
Mt
Hi s
Al a
| 1
Arg
Phe

Arg
Lys
Gln
Ile
145
Leu
Asn
Leu
Tyr
Leu
225
val

Asp

Lys

Arg Ile Thr
lle Ay As
T GYalie

ger val Gn An
Lys Thr Lys Pro
LS alhpnPhe r Abd
Lys Au Thr Awn
Ala val Val Thr
Thr Lys Asp Al a
MEhey &e‘Pr'éng?ﬁr
Gu Ay du Lys
Asp Val Ser Leu
Leu Ile Gly Arg Thr

100

Phe Leu
115

Pro Phe Lys

Val Asp
130

Ile Gly Gly

Ser Ala Met Val Leu

150

Gly Lys Lys Val Thr

165

Asp Ala Gln Arg Gln
180

Asn Val Met Arg Ile

195

Gly Leu Asp Lys Arg
210

Phe
230

Gly Gly Gly Thr

Phe Glu val val Ala

245

Phe Asp Gln Arg Val
260

Thr Gly Lys Asp Val

Leu Val

Ile Asp Leu Gy Thr Thr Tyr Ser Cys Val
40 45 12 W @9R50494355 PCT/ US2005/ 010605 Arg Val
Pro Ser 50 55 60 Tyr Val
Ala Ala 65 70 75 80 Lys Asn G n Leu Thr
epYE AEa AER S1BFLYRYSAIALYE (FBG §9%SW y Arg Thr Trp

100 105°%410 Lys Phe Leu Pro Phe Lys Val
115 120 125 dn Val

Brocd 1@ Arg 130 1835¢i40splde Bar Ala Met Val
145 150 155 160 steu Gy Lys Lys

irﬁ\%p Ile
Tyr lle

Gu Ala Tyr
Val Pro Ala Tyr
Ay Thr Ile Al a
A PRp S1mAgm T
Asn lle Lal Val
Leu Thr Ile Asp

Trp Asn Asp Pro Ser
105

Val val Glu Lys Lys

120

Gly Thr

135

Gln Thr Lys

Glu
155

Thr Lys Met Lys

Ala val val Thr
170

His

Ala Thr Lys Asp Ala
185

Ile Asn Glu Pro Thr

200

Glu Gly Glu Lys Asn
215

Ser Leu Leu
235

Asp Vval

Thr Asn Gly Asp Thr
250

Glu His Phe Ile

265

Met

Arg Lys Asp Asn Arg

13

Ay Val

Val

Al a Phe Thr

Ala Ala Met Leu Leu Leu Leu Ser Ala Ala 1
@y Thr Val
Phe Lys Asn Ay 35

G u bteuktoasososAsn Asp
Pro Au Gy

Ay 20

Ser Asn

Asp Ile Ay Gy

Leu

Phe 165 170 175 Asn Asp Ala dn

ady
Kl FPhq g5P
Phe Asp 21

180 185 190 Leu Asn Val
05 Tyr Ay Lou
215 220 Leu Ay dy

Met

Asn Ay 225 230 235 240

val Gln Gln Asp Ile
110

Thr Lys Pro

125

Tyr Ile

Phe Ala Pro Glu Glu

140

Thr Ala Glu Ala Tyr

160

val Pro Ala Tyr Phe

175

Ile Ala
190

Gly Thr Gly

Ala Ala Ala Ile Ala

205

Ile Leu Val Phe Asp

220

Ile Gly

240

Thr Asp Asn

Leu Gly Gly Glu

255

His

Leu Tyr Lys Lys

270

Lys

Ala Val Gln Lys Leu



Val

Phe

Gu Val Val Ala Thr Asn Gy Asp Thr Hs Leu Gy Gy du 245 250 255

Asp Phe Asp A n Arg Val Met Qu H's Phe Ile Lys Lou Tyr Lys Lys 260 265 270
Lys Thr Gy Lys Asp Val Arg Lys Asp Asn Arg Ala Val @n Lys Leu 13 WO
2005/ 094355wWBQus10826B95/ 010605 275 280 285 Arg Arg G u Madr/&dabuskYsed @ Lys

Arg
Phe
Lys
Val

du
Adn
Asn
Ay
Val

Lys
Ile
Tyr
Thr

Al a
Tyr
Phe
Adn
Ile
Leu
Pro
Val
Cys
Leu
Phe
Au
Phe

Leu Ser Ser An Hs An 290 295 300 Ala Arglle Gu Ile Qu Ser
GQu dy GQu Asp the Ser Qu 305 310 315 320 Thr Leu Thr Arg Al a
Adu 4 u*Peu Asn Met Aspzq;oeu the Arg 325°%30 335 Ser Thr Met Lys Pro
Lys Val Leu Qu Asp Ser Asp Leu Lys 340 345 350 ~ys Ser Asp Ile Asp

Vel A:gUcMakaGcyu @y¥ S8r L hrfiada lile se358::360n 365 ciRro Lys Ile Gn
Val 19¢9s Qu the Phe &sn Ay Lys Qu Rro 370 375 380 Ser Arg Ay lle

Asp Glu Ala Val Ala Tyr Ay Ala Ala Val 385 390 395 400 dn Al a

Lou Ser Glig Asg G n Asp Thr Gﬁ;ﬁ Asp Leu Val Leu 405 410 415 ieu Asp

Pl AeuTrhiPlidde NP Guyrtg yhg/aiet 9}1%0 425 430 Met Thr
5

. glg f9refiy dvor
%8 Pro Arg Asn HP val Vval Pro THP Lys Lys Ser 440 445 dn
Ser Thr Ala 5er Asp Asn G n Pro Thr Val Thr Ile Lys 450 455 460 Val

Ghy (iUt 8rLPh0a LOY P cly 81ASRuASA HiSadfllebareGlyy 465 470 475 480
Asp Leu Thr Giyslle Pro Pro AkzaoPro Arg Gy VabsPro G n

Ser Thr Met Lys Pro Val Gln Lys Val Leu Glu Asp Ser Asp Leu Lys
340 345 350

Lys Ser Asp Ile Asp Glu Ile Val Leu Val Gly Gly Ser Thr Arg Ile
355 360 365

Pro Lys Ile Gln Gln Leu Val Lys Glu Phe Phe Asn Gly Lys Glu Pro
370 375 380

Ser Arg Gly Ile Asn Pro Asp Glu Ala val Ala Tyr Gly Ala Ala val
385 390 395 400

Gln Ala Gly Val Leu Ser Gly Asp Gln Asp Thr Gly Asp Leu Val Leu
405 410 415

Leu Asp Val Cys Pro Leu Thr Leu Gly Ile Glu Thr vVal Gly Gly Val
420 425 430

Met Thr Lys Leu Ile Pro Arg Asn Thr val val Pro Thr Lys Lys Ser
435 440 445

Gln Ile Phe Ser Thr Ala Ser Asp Asn Gln Pro Thr vVal Thr Ile Lys
450 455 460

Val Tyr Glu Gly Glu Arg Pro Leu Thr Lys Asp Asn His Leu Leu Gly
465 470 475 480

Thr Phe Asp Leu Thr Gly Ile Pro Pro Ala Pro Arg Gly Val Pro Gln
485 490 495

Ile Glu Val Thr Phe Glu Ile Asp Val Asn Gly Ile Leu Arg Val Thr
500 505 510

14



485
500
Asn
du
Asp
Au
Leu
Val

Ile
Pro
Thr

490
505
Lys
du
Lys
Ser
Ay
Au
du
I'le
Ay

495 |Ile GQu Val Thr Phe Gu Ile Asp Val Asn Ay Ile Leu Arg Val Thr
510 14 WD 2005/ 094355 PCT/ US2005/ 010605 Ala G u Asp Lys Ay Thr Qy
Asn Lys Ile Thr Ile Thr Asn 515 520 525 Asp @ n Asn Arg Leu Thr Pro

I e Fobs/ddusssMet Val Asn Asp 530 535 540 Al a dectwysoidngosbsa G u A u
Lys Leu Lys Qu Arg Ile Asp 545 550 555 560 Thr Arg Asn G u Leu
Tyr Ala Tyr Ser Leu Lys Asn A n Ile 565 570 575 dvy Asp Lys GQu Lys

Gy Lys Leu Ser Ser Qu Asp Lys Qu

lle. du.T S '
% Bt HREE b0 B0

Ile Ser Lys Leu Tyr Gy Ser Ala Ay Pro
Gu Qu Asp Thr Ala Gu Lys Asp A u Leu 645 650

580 585 590 Thr Met G u Lys Ala
n Asp Ala Asp

Ef%%ég%qg%gé&% Gu lle Vval

625 630 635 640 Pro Pro
<210> 11 <211> 783

Adn

<212> DNAsx2A3>2A#ompg Japi BrsPr<4DOs1d ITlat Gigt ot ggt tVggcagcdgL gccgaacccg

gccgacggga ct¥ctaaagt tctgetdtg 60
ccggccggec aggccctgec gcectcatggtg 120

t cggggcate ccgcctccge cgccggagcec
ccagcccaga gaggggccag cccggaggca

9e020°9994 .96 80P S8 18909006ARY. 190, 1G9AR0EACC, | 6ag0paCel, 9agecoogag

gagaaggcgsst gaggaggaa act gpaaaac

agisagcag ctcagact gg cagagat cga

aagaaggct ¢ gaat gagtga gctggaacag 300

Asn Gln Ile
575

Thr Arg Asn Glu Leu Glu Ser Tyr Ala
565

Tyr Ser Leu Lys
570

Gly Asp Lys Glu Lys Leu Gly Gly Lys Leu Ser Ser Glu Asp Lys Glu
580 585 590
Thr Met Glu Lys Ala Val Glu Glu Lys Ile Glu Trp Leu Glu Ser His
595 600 605
Gln Asp Ala Asp Ile Glu Asp Phe Lys Ala Lys Lys Lys Glu Leu Glu
610 615 620
Glu Ile val Gln Pro Ile Ile Ser Lys Leu Tyr Gly Ser Ala Gly Pro
625 630 635 640
Pro Pro Thr Gly Glu Glu Asp Thr Ala Glu Lys Asp Glu Leu
645 650
<210> 11
<211> 783
<212> DNA
<213> Homo sapiens
<400> 11
atggtggtgyg tggcagccge gcoccgaaccceg gecgacggga cccctaaaght tctgettety 60
tcggggcage ccgecteccge cgecggagcce ccggccggcec aggccecctgcece getcatggtg 120
ccagcccaga gaggggcecag cccggaggca gcgagegggg ggctgeccca ggcgcgcaag 180
cgacagcgec tcacgcacct gageccccgag gagaaggcgce tgaggaggaa actgaaaaac 240
agagtagcag ctcagactgc cagagatcga aagaaggctce gaatgagtga gctggaacag 300
caagtggtag atttagaaga agagaaccaa aaacttttgc tagaaaatca gcttttacga 360
gagaaaactc atggccttgt agttgagaac caggagttaa gacagcgcett ggggatggat 420

15



caagtggtag atttagaaga agagaaccaa aaacttttgc tagaaaatca gcttttacga 360
gagaaaactc atggccttgt agttgagaac caggagttaa gacagcgctt ggggatggat 420 15 WO
2005/ 094355 PCT/ US2005/ 010605 gccctggttg ctgaagagga ggcggaagcc aaggggaatg
aagt gaggccwaghopgeesgg 480 tctgctgagt ccgcagcact cagactpecgusyesaacdst gc
agcaggtgca ggcccagttg 540 tcacccctcc agaacatctc cccatggatt ctggcggtat
tgactcttca gattcagagt 600 ctgatatcct gttgggcatt ctggacaact tggacccagt

catgttcttc aat ccectt 660 ccccagagcec t agcct aggagqct cc a cta
cecagaag i e RO CEITPTSF SPEReRat oI tIAE A P T ARG e gt c B Eage

caagct gga&t @5@ Q%&g@& @ §93& é%l@&gﬂag%%&&%czfiggccszgk%a PRI4o<213> Homo
sapi ens t Val A? Ala Asp Ay Thr
Pro Lys t]:a&cc]:@cclﬁgaa\baltcheUcd:a&ug&.tﬁuC@@bggHay Gaﬂtart@aAjaat&ejagAI a da Ay Al a
Pro Ala 20 25 30 dy Gn Ala Leu Pro Leu Met Val Pro Ala A n Arg Ay Al a
Ser Pro C:BSa‘Z@GC%gGFQ‘.GgAth AF@aSé?CtG%Ea@%ﬁQEeQPtPF’EFtGCnaaﬁltacwcg Ly&®Arg G n
Arg Leu 60t Thr Hs Leu u é/s Al a Le wq_Lys Leu
Lys Asn cégcafﬁgci% gf)cagﬁfbg %?gaﬂf%chf%?a@ T ‘?’hcrccﬂ? gﬂf‘gccﬁﬁt ,&rg Lyé$“lys Al a
Arg Met S@Ecfpc20 90« EdtcE ugValaval gU.dFy A Hgdd u Asn
Q@n Lys Leu TR LR LR TR R R TR S gfgﬁpgAércg S Lys Thr He Oy
Leu Val Mak 115 120 125 du Asn GI n Glu Leu Arg G n Arg Leu d ysidet Asp
Ala Leu Val Al a

<210> 12

<211> 261

<212> PRT

<213> Homo sapiens

<400> 12
Met val val vVal Ala Ala Ala Pro Asn Pro Ala Asp Gly Thr Pro Lys
1 5 10 15

Val Leu Leu Leu Ser Gly Gln Pro Ala Ser Ala Ala Gly Ala Pro Ala
20 25 30

Gly Gin Ala Leu Pro Leu Met Val Pro Ala Gln Arg Gly Ala Ser Pro
35 40 45

Glu Ala Ala Ser Gly Gly Leu Pro Gln Ala Arg Lys Arg Gln Arg Leu
50 55 60

Thr His Leu Ser Pro Glu Glu Lys Ala Leu Arg Arg Lys Leu Lys Asn
65 70 75 80

Arg Val Ala Ala Gln Thr Ala Arg Asp Arg Lys Lys Ala Arg Met Ser
85 90 95

Glu Leu Glu Gln Gln Val Val Asp Leu Glu Glu Glu Asn Gln Lys Leu
100 105 110

Leu Leu Glu Asn Gln Leu Leu Arg Glu Lys Thr His Gly Leu Val val
115 120 125

Glu Asn Gln Glu Leu Arg Gln Arg Leu Gly Met Asp Ala Leu Val Ala
130 135 140

le6



130 135 140 16 WO 2005/094355 PCT/ US2005/010605 GAu Qu Qu Ala Au Ala
Lys Ay Asn Qu Val Arg Pro Val Ala Ay 145 150 155 160 Ser Ala GQu Ser A a
Ala Leu Arg Leu Arg Ala Pro Leu @dn @n Val 165 170 175 A n Ala @ n Leu Ser
Pro Leu G nwélmsllbasSer Pro Trp Ile Leu Ala 180 185 19QcrHaodsBtsdr Leu
Gnlle dn Ser Leu lle Ser Cys Trp Ala Phe Trp 195 200 205 Thr Thr Trp Thr
A@n Ser Cys Ser Ser Asn Ala Leu Pro @ n Ser Leu 210 215 220 Pro Ala Trp Arg
Ser Ser A n Arg Ser Thr Gn Lys Asp Pro Val Pro 225 230 235 240 Tyr Gn
Pro Pro Phe U ¥s: 94, T, %@/Gf\ Hs, @17 Proser,. Trg 2 250 255 Lys Pro
Leu Met %g e <§i‘b>ﬂié§%2 AT <3145 S Hgng;%sapi ens <400> 13
atggcctcaa acgattatac ccaacaagca acccaaagct atggggccta ccccacccag 60
cccgggcagg gctattccca gcagagcagt cagccctacg gacagcagag ttacagtggt 120
t at agccagtercElacGyadeac Albcklggeivabrgdecdgagca ot aet Gl cSlnt Wlggccag 180
agccagaaca caggctatggjééctcagtca actcé&&agg gatatggctd”ﬁactggcggc 240
tat ggcagta gccagagctc ccaatcgtct tacgggcagc agtcctccta ccctggct at 300
ggccageags CAYCLECCAY £agEACEL CH) 09aaghL Aty gl AgeaghL d,cagageage 360
agct at gggc agccccagg® t gggagct ac agg£agcagc ctagct akbgg tggacagcag 420
caaagctat g gacagcagca aagctataat ccccctcagg gctatggaca gcagaaccag 480
tacaacagca gcagtggtgg tggaggtgga ggt ggaggtg gaggt aacta tggccaagat 540

val Leu Thr Leu Gln Ile Gln Ser Leu Ile Ser Cys Trp Ala Phe Trp

195 200 205
Thr Thr Trp Thr Gln Ser Cys Ser Ser Asn Ala Leu Pro Gln Ser Leu
210 215 220

Pro Ala Trp Arg Ser Ser Gln Arg Ser Thr Gln Lys Asp Pro Val Pro

225 230 235 240

Tyr Gln Pro Pro Phe Leu Cys Gln Trp Gly Arg His Gln Pro Ser Trp

245 250 255
Lys Pro Leu Met Asn
260

<210> 13

<211> 1386

<212> DNA

<213> Homo sapiens

<400> 13 ,

atggcctcaa acgattatac ccaacaagca acccaaagct atggggccta ccccacccag 60

ccegggcagg gctattccca gcagagcagt cagceccctacg gacagcagag ttacagtggt 120

tatagccagt ccacggacac ttcaggctat ggccagagca gctattcttce ttatggccag 180

agccagaaca caggctatgg aactcagtca actccccagg gatatggetce gactggeggce 240

tatggcagta gccagagctc ccaatcgtct tacgggcagce agtcctccta ccctggetat 300

ggccagcagc cagctcccag cagcacctcecg ggaagttacg gtagcagttc tcagagcagce 360

agctatgggc agccccagag tgggagctac agccagcagc ctagctatgg tggacagcag 420

caaagctatg gacagcagca aagctataat ccccctcagg gctatggaca gcagaaccag 480

tacaacagca gcagtggtgg tggaggtgga ggtggaggtg gaggtaacta tggccaagat 540

17



17 WD 20051094355 PCT/ US2005/ 010605 caatcctcca tgagtagtgg tggtggcagt

ggt ggcggtt at ggcaat ca agaccagagt 600 ggtggaggtg gcagcggtgg ctat ggacag
caggaccgtg gaggccgcgg caggggtggc 660 agtggtggcg gcggcggcgg cggceggt ggt
ggtt acaacc wgrage@dsey tggctatgaa 720 cccagaggtc gt ggagetyosRea0e8ggc
agaggt ggca tgggcggaag tgaccgtggt 780 ggcttcaata aatttggtgt gttcaagaag
gaagtgtatc ttcatacatc accacacctg 840 aaagcagatg tgcttttcca gactgatcca

act gcagaga tggca a%tcatt cct 900 ttctccttcg %%acact tc cagct ?gag
ct ggaagcct® %35? &58%5 E9%9 ¢4 ‘ﬁ’gﬁa%égtgﬁf%%ﬁtg?a §at g %%iagttgggég acc
tatgttt Cag%t&&a“g‘&hg%%Qécgtgg&@%%%ca}ggg%gag%cé%%@@gégﬁt L£RA668ct Clgaccct

gcttctctgg cttggctgac tgaggaggag ccagaaccag cagaggt cac aagcacctcc

cagagccclaytaaioot € gageedotes agieagodtl 46 taagaicCetisggubcaggaggaaagaggaggaa
gaccaaggga gaaccaggaa acggaaacag 1200 agtggtcatt ccccagcccg ggct ggaaag

cagcgcat g“/&C%ﬁg’g&@%&ég@gaé%58@@&?9%26@99(51%&9%&@?8@@9@@8@&%agct7 ghagag
aat gaacggc tcaa a aatcaa c 1320 acca aagt agaggc gac ccga
Got ot gat L HCRaRa a0t st oF GedieFastr ta c&t%gg%‘m&fg 385351 h805 63
<212> PRT . 582:33:41Q00 S2PLL QS ¢ éé&@f thx A thés AsPycbyr Thry A n An
Ala Thr GanSerJ‘_rQ SyAIacf : y%Iga c Cﬁ&nPr;SIyGInSIyTyr
Ser A n Catntcsetch@ganrﬁgRr eag?cﬁga@g%tggxygccﬂ ygt@Itﬁag@ancc&EebaéByag Sepe®ly Tyr
Ser A n Ser Thr Asp Thr Ser 35 40 45 Sly Tyr Sly A n Ser Ser Tyr Ser Ser
Tyr Sly QAtACSKEFCECAIRSRAFNEIIBOLEBE - It SigpcTyccShgpaFhrsagpzea8er TRE0O Pro A n
Sly Tyr SI Ser Thr Sly SI¥ 65 70 75 80 18
tcaaaaa tcttcatcac Ttcttgaccect gecttectectgg cttggctgac tgaggaggag 1080

ccagaaccag cagaggtcac aagcacctcc cagagccctc actctccaga ttccagtcag 1140

agctccctgg ctcaggagga agaggaggaa gaccaaggga gaaccaggaa acggaaacag 1200

agtggtcatt ccccagcecceg ggctggaaag cagcgcatga aggagaaaga acaggagaat 1260

gaaaggaaag tggcacagct agctgaagag aatgaacggc tcaagcagga aatcgagcgce 1320

ctgaccaggg aagtagaggc gactcgccga gctctgattg accgaatggt gaatctgcac 1380

caagca 1386

<210> 14

<211> 462

<212> PRT

<213> Homo sapiens

<400> 14

Met Ala Ser Asn Asp Tyr Thr Gln Gln Ala Thr Gln Ser Tyr Gly Ala

1 5 10 15

Tyr Pro Thr Gln Pro Gly Gln Gly Tyr Ser Gln Gln Ser Ser Gln Pro
20 25 30

Tyr Gly Gln Gln Ser Tyr Ser Gly Tyr Ser Gln Ser Thr Asp Thr Ser
35 40 45

Gly Tyr Gly Gln Ser Ser Tyr Ser Ser Tyr Gly Gln Ser Gln Asn Thr
50 55 60

Gly Tyr Gly Thr Gln Ser Thr Pro Gln Gly Tyr Gly Ser Thr Gly Gly
65 70 75 80
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WO 2005/ 094355 PCT/ US2005/ 010605 Tyr Gy Ser Ser G n Ser Ser A n Ser Ser

Tyr
Ser

Ay
Ser
Gn
Gn
Tyr
Ay
Ser
Ay
Arg
Tyr
Ay
Phe
Pro

2005/ 0
G u Asp Leu

G n
Thr

Gn

() Qo
FEIFEEC

Asn
Hi s

004355

Ser

Gln
145

Tyr

Tyr

Gly

Gly

Gly

225

Pro

Ser

Tyr

Asp

Gn Ser Ser 85 90 95 Tyr Pro Ay Tyr Ay Gn Gn Pro Ala Pro
Ser Ay Ser 100 105 110 Tyr Ay Ser Ser Ser G n Ser Ser Ser Tyr

Pr ow@ m0s%@8356l y 115 120 125 Ser Tyr Ser G n G&ﬁﬁ@oéﬁﬁ% yr Gy
r

Gn Ser Tyr Ay 130 135 140 Gn Gn Gn Ser Tyr Asn o Pro Gn
G@n Gn Asn G n 145 150 155 160 Tyr Asn Ser Ser Ser Ay Qy
Gy Ay dy Ay Ay Asn 165 170 175 Tyr dy Gn Asp G n Ser Ser

I y 0 185 Ay T Asn G n Asp Gn
%yyys% )}éege%néeef %ryG%?éer %ﬁ %’(%Géggln 81? ?Clgrrngéyn Asp Arg Ay
Arg Ay Ay Ser Ay Ay Ay 210 215 220 dy dy dy dy dy Gy
Arg Ser Ser Ay Ay Tyr G3.u 225 230 235 240 Pro Arg Ay Arg
RrogGl FydGly Aflg @y P plaBroGey @y TRAFSe250 Y288 Ser Asp Arg Ay
Lys thé%@dy Vval Phe Lys3%bys G u Val 2669265 270 Tyr Leu His Thr
Leu Lys Ala Asp Val Leu Phe G n Thr 275 280 285 Asp Pro Thr

3008 610605 Thy Ceu sarser Tip M Tedla u Al Trp Tyr

Gn Gu 305 310 315 320

Tyr Ser Gln Gln Pro Ser Tyr Gly Gly Gln Gln Gln Ser Tyr Gly
130 135 140

Gln Gln Ser Tyr Asn Pro Pro Gln Gly Tyr Gly Gln Gln Asn Gln
150 155 160

Asn Ser Ser Ser Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Asn
165 170 175

Gly Gln Asp Gln Ser Ser Met Ser Ser Gly Gly Gly Ser Gly Gly
180 185 190

Tyr Gly Asn Gln Asp Gln Ser Gly Gly Gly Gly Ser Gly Gly Tyr
195 200 205

Gln Gln Asp Arg Gly Gly Arg Gly Arg Gly Gly Ser Gly Gly Gly
210 215 220

Gly Gly Gly Gly Gly Gly Tyr Asn Arg Ser Ser Gly Gly Tyr Glu
230 235 240

Arg Gly Arg Gly Gly Gly Arg Gly Gly Arg Gly Gly Met Gly Gly
245 250 255

Asp Arg Gly Gly Phe Asn Lys Phe Gly Val Phe Lys Lys Glu Vval
260 265 270

Leu His Thr Ser Pro His Leu Lys Ala Asp Val Leu Phe Gln Thr
275 280 285

Pro Thr Ala Glu Met Ala Ala Glu Ser Leu Pro Phe Ser Phe Gly
290 295 300

19



Val Leu Ser Ser Asp u Asn Ay @y Thr Tyr Val Ser Pro Pro Gy 325 330 335
Asn Gu Qu GQu GQu Ser Lys Ile Phe Thr Thr Leu Asp Pro Ala Ser 340 345 350
Leu Ala Trp Leu Thr Qu Gu Gu Pro Au Pro Ala Gu Val Thr Ser 355 360 365
Thr Ser GWO%%BS/(PE:QSH s Ser Pro Asp Ser Ser A n Ser Serpdggus2ddsmiossy0 375 380
Gn Qu du u &u Gu Asp Adn dy Arg Thr Arg Lys Arg Lys A n 385 390 395
400 Ser Gy His Ser Pro Ala Arg Ala Gy Lys Gn Arg Met Lys GQu Lys 405 410
415 du Gn d n u Arg. L Val a n_lLey Ala u u Asn du 420
425 430 A@% E%“ug‘ﬁ%e@qﬁpcﬁﬁ@ Pty 3‘12\%%9@ Hhe 3¢ gLeé%l”v%‘g Gu Ala Thr 435
440 445 Arg Arg Ala Leu |]1e Asp Arg Met Val Asn Leu His A n Ala 450 455 460
<210> 15 <211> 49 <212> DNA <213> Artificial <220> <223> Nucleic acid
sequence wncbdi Bgr &es et cliunter Gey icng MNANef vitheer girorzrohaly pi n t ype which
targets CHOP transcri pt?8. <400> 15 acg®dgagga agaat caa®®® tcaagagatt
tgattcttcc tcttecgttt 49 <210> 16 <211> 49 <212> DNA 20 WD 2005/ 094355

PCT/ Uszoogg/noéloﬁg?u Gfg]tﬁﬁ éaérrt Ly];s! (ﬂglphe Thr Thr Leu Asp Pro Ala Ser
340 345 350

Leu Ala Trp Leu Thr Glu Glu Glu Pro Glu Pro Ala Glu val Thr Ser
355 360 365

Thr Ser Gln Ser Pro His Ser Pro Asp Ser Ser Gln Ser Ser Leu Ala
370 375 380

Gln Glu Glu Glu Glu Glu Asp Gln Gly Arg Thr Arg Lys Arg Lys Gln
385 390 395 400

Ser Gly His Ser Pro Ala Arg Ala Gly Lys Gln Arg Met Lys Glu Lys
405 410 415

Glu Gln Glu Asn Glu Arg Lys Val Ala Gln Leu Ala Glu Glu Asn Glu
420 425 430

Arg Leu Lys Gln Glu Ile Glu Arg Leu Thr Arg Glu val Glu Ala Thr
435 449 445

Arg Arg Ala Leu Ile Asp Arg Met Val Asn Leu His Gln Ala
450 455 460

<210> 15

<211> 49

<212> DNA

<213> Artificial

<220>
<223> Nucleic acid sequence encoding a short interfering RNA of the
short hairpin type which targets CHOP transcripts.

<400> 15
acgaagagga agaatcaaat tcaagagatt tgattcttcecce tecttegttt 49

<210> 16
<211> 49
<212> DNA
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<220> <223> Nucl eic acid sequence encoding a short interfering RNA of the
short hairpin type which targets CHOP transcripts. <400> 16 gaact aggaa
acggaaacat tcaagagatg tttccgtttc ctagttctt 49 21

WO 2005/094355 PCT/US2005/010605

<213> Artificial

<220>

<223> Nucleic acid sequence encoding a short interfering RNA of the
short hairpin type which targets CHOP transcripts.

<400> 16
gaactaggaa acggaaacat tcaagagatg tttccgtttc ctagttcett 49
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