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| MPROVEMENT OF PROTEI N PRODUCTI ON BACKGROUND OF THE

I NVENTI ON TECHNI CAL FI ELD The invention concerns the
wo b@isdosBs cel | culture technol ogy. |t concer nspar/ER1008052493

for producing proteins as well as a nethod to generate

novel expression vectors and host cells for

bi ophar maceuti cal manufacturing. The invention further

concerns pharmaceutical conpositions and net hods of

treat ment. BACKGROUND The mar ket for

bi ophar maceuticals for use in human therapy continues

to grow at a high rate with 270 new bi opharmaceutical s

bei ng evaluated in clinical studies and estinated
IMPRGVEMER? OF IPROTEIN PRRODB(MONer, 2004).

Bi ophar maceuti cal s can be produced from vari ous host

cell systens, including bacterial cells, yeast cells,
BACREROGSD OF WETAVIA TRy, Ml an cel f S

I'n human- erlved cel'l lines. Currently, an

increa3|ng nunber of biopharmaceuticals is produced

ron1eukar ic cells due to their ability to
TECEINE AL Eé#bcess and nodi fy human proteins.
Th§ﬁ%ﬁ'§&f .':’(;nc@ﬁlg tlth Ead%‘f QLM cpiad Lﬂé‘ctlﬁlglﬁgg?]c It concerns a method for producing
bi opharmaceuticals fromthese cells I's thus crucial

progaals diepwnusamlagmeyham to h@nchi&r aowelr iespicssorofvertoes and host cells for
bi ﬁconbug % onal Eell gne used in the Erocet I "
OPRETEForE? ’Flﬁlé? actpdng , ThY JRSPUoRBEDEL CQsREr AParmgtical compositions
and'@stho8ebt r&yet@Ms W th i nproved properties and to

establish nethods to culture producer cell lines with

hi gh specific productivities as a basis for high yield
BAR? & Early approaches focused on process design

reactor design. Now the main inprovenents are

Th@l I’rrhatw‘l@d‘ﬁ foy bispHargnabautfedlsafol @ke deehap mRpipyadishtinues to grow at a high rate
Wit%enetlcally englneerlng of host cells. Thenpst comp

rid st RIoPRamasyticalsHEErS %\@ﬂl}at%g,glt @}ﬁgca,l Studigg eand estlrnated sales of 30
billl &dlﬂoidogmémpﬂ %B@f 'ﬁ%&fnﬁ@%uﬁc?ﬁ Qah %&%&degggo .Varlous host cell

I nese ter ovary I nes
systam, iia¢luding dipotorial ey, r}&es'tl w@ls,stnsatte@ille,splant icolpr et mammalian cells
e i an prod CtIOP cel| es focused on
including human- erlve cell Tines. Current y, an increasing number of biopharmaceuticals is
produced from ecukaryotic cells due to their ability to correctly process and modify human
proteins. Successful and high yield production of biopharmaceuticals from these cells is thus
crucial and depends highly on the characteristics of the recombinant monoclonal cell line used in
the process. Therefore, there is an urgent need to generate new host cell systems with improved
properties and to establish methods to culture producer cell lines with high specific productivities

as a basis for high yield processes.

Early approaches focused on process design and reactor design. Now the main improvements

are driven by media formulation development and genetically engineering of host cells. The
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their ability to grow in suspension in serumfree
nmedi a. Stabl e expression of transferrin and insulin-
wo pdos/1gmest h factor 1 (1G--1) in CHO Kl cel |l s perBP1068052493

inacell line able to proliferate under protein-free
conditions (Pak et al, 1996). Further approaches to
i nprove the production cell lines included the use of

regul atory DNA el enents on the transfection vectors
aimed to target or create transcriptional hot spots.
Regul atory el enents such as S/ MARs
(Scaf fol d/ matri xassoci ated regi ons) which effect
chromatin structure and UCCEs (Ubi quitous chromatin
moSP&MMGn &ldapiial fhmekedlial &dstf detingykromts gorkidie pirdtlic8em 66 biopharmaceuticals
were both shown to ositive%%Deffect s ecific

areppaRpielized ¢hisgsegrmsise oNBYAGHO Sl lBPneV prodesl from
Init%&%dlicl %ggt%gérgggtgﬁg%@sn (fgxﬁeoﬁlla gg%Prd%ﬁctlon cell lines focused on

apopt 0s1' s e the predoninant caus
theof ahile'atlyl todgratvhini suspaisioal ina«rermal freectnkediar Stafl’)teodXIEMSmm of transferrin and

1ns]ég(1b ééreqsyﬁﬁcaflflct E (ﬁ%lé 351 & Ei—{@ E(r}ec‘se?QS) 1{? Ifafac‘%ﬁhggez able to proliferate

unde®lprSte RDEGUE IR nY (BB ki 1Y, 1998). tHueheUHr¥aches to improve the production
i nvesti gat ed. Mbst antlapopt03|s engi neeri ng

cellsiln@t ogludsd dhe ufo ofl senilatoryt PN Aovlemertisrass ticomarsfection vectors aimed to

tar%eii of, HeQ‘g?%a%%d‘[{gﬁg% tgf)ﬁ.}g Efueﬁggaﬁogé glegnen%%lgg a9 éo\qghs ](Scaffo ld/matrix-

assbfiGlc@ 2§dith) WhechCatdctElabmaas st @it tint U @PBP il Gitous chromatin opening
stimuli during fernmentation, such as nutrient

clegepis bdpoye dafigmaigess b@@pmgda@rtes argankstiatshewn terpsiibelyosffect specific

pro@u@t ?t?éc'segf %c b?rﬁ%? 95[51;1;5 %I&%ulagc? rfFo‘iin (‘C%hd) ée'llnﬁf?ess&?a%e% and Dickson,
pro nged cu ure v ity an Some case

2006)cr ease in product yield (Chiang and Si sk, 2005)
Si nce nost _bi opharnmaceuti cal Eroducts are proteins,

As 1apaptogis ehag e BV (8 hct the Rredanaingifr sawee oh&chrdsatlictn pygmmalian cell

culir® 3)‘35&1%151}11 gper?f‘e‘@]ﬁ i n@i Rut)éaqna?ﬁogﬁllgﬁ?g??geﬂ% &?ect Q)? ex1pressmn of anti-

producti on I S anot ting target
apaptotel gdnos in memimatiag hngerclln gn stltategibelsty Ryot thoroughly investigated. Most

secretion Is a ngrnjﬁ? ex mu %: hnEChanl S Prfot I NS . £
ANCHRCPIONE FEBCBR A YAES At e CP%? BRYTEEEFIR"R a?gléf’é’thOUC £eNes 0
theotgcl-t2hﬁnﬁl~§lt l'o cﬁf‘}r@ YRRAD! A0S A%aRn ahﬁ $ussenegger, 2003). By increasing the

co-transkational | y inported into the end op%asn1c

celhudarireuistamae terpoptohe stemuli ﬁelyngf@mpat@k@mj siigh iy mitdent depletion and waste

byproguc? a%‘g’ur?urlll%tlgﬁ a]gr)]rsoagcrtgo%dprocesslgse with apoptosis engineered cell lines showed

prolonged culture viability and in some cases an increase in product yield (Chiang and Sisk,

2005).

Since most biopharmaceutical products are proteins that are secreted from the cells during the
production process, the secretory transport machinery of the production cell line is another

interesting target for novel host cell engineering strategies.
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Gol gi apparatus and finally fromthe trans-Col g
network (TG\) to the plasma nenbrane where they are
wo edosasBes i nto the culture medium (Seth et al, P@DBBY008/052493
The yield of any bi opharmaceuti cal production process
depends largely on the anmount of protein product that
the producing cells secrete per tinme when grown under
process conditions. Many conpl ex bi ochem ca
intracel lular processes are necessary to synthesize
and secrete a therapeutic protein froma eukaryotic
cell. Al these steps such as transcription, RNA
transport, translation, post-translationa
Prot@flisédre@dn Bra @itblex atufti-Btch mAdtBPEikh: Biogeihd @édtinyd to be transported to the
regulated in the wild-type haost cell_line and wl|
extragplieler giyce Re thepaueer PléSfB‘r‘ SRAARG 419 g5t emiyapsiasignaléy imported into the
n r
encfb‘g%arsrélgéc 1cgﬁ1av\e'll%gmf hgfgégﬁ‘ééﬁ ?dolﬁdxgpﬁﬁﬁe%t@% d%uggtral}tsported to the
Gotgh apmhtﬂs: ahdafinai bt fmmrthe trivast Gallgi wewprloCESN e® the tphlsma membrane where
trans ription and tran lat| to.i ase the yield of
ﬂm?ﬁ§§@ capdguto; the pylgire me @% Pl E@%ﬁever, as for any
mul ti-step production process, mndenlng a bottle-neck
during early steps of the process chain possibly
The pieht efsanydtieihermasckicdl praduetiordpimnsss depends é@g@yioalthey amount of protein
ost . tran . U to certain,threshold
progy&cihet @ ﬁf%‘ﬁ’ﬁlﬂ% Ui ;ﬁe%fFf%apeﬁ O APFD ST Pn‘i?é?%ceeé% conditions. Many

cohS1BR bioRHerhRalCiatrh@ll@ta@ ptdcBeas hit ndtdsBarkRE sy N&izeQind secrete a therapeutic
product gene transcrlftlon (Barnes et al., 2007

profain fiear a shkaveiihenk AJF thescosicrst suek gp &gBscointin, RINA traRNport, translation,
pogt %Péﬁglat’rtloﬁ?\ﬁf %FCatlgR%oéi g)?odteltn %? S glte t?$1Q%¥glfeﬁ{ﬂla‘Fed in the wild-type host

ansp

celr Eﬁeututd Wl inpdcno aeedpkilfia rpr@cﬁmumw af upnpotuddecky ik elofived from this
product. Indeed, this can be frequently observed in

Ofurrent manufacturing processes (FI GURE 1). Specific
targeted engi neering approaches ainmed to address this
problemand to efficiently inprove the secretion of

Mapy otrgineepng dipptosclias omve uktaplpgtd che @Ircb\singrlmdemtqmlhgd obyhe molecular

nethgghs Sy DGR SPHRES BPP BRI (rARGUGRLD groicase the yield of these

step¥ @f BtASntRoliRgioR! ARWRVERIRIBNGny ThatifsdpS ?roﬁh%neﬁro‘é@ss widening a
engi neering the intracel(ular transport of secreted

bottlprercelpaluring eart eicns olethe process chain possibly creates bottle necks further

downstream, especially post translation. Up to a certain threshold, the specific productivity of a
production cell has been reported to correlate linearly with the level of product gene transcription
(Barnes et al., 2007). Further enhancement of product expression at the mRNA level , however,
may lead to an overload of the protein synthesis, folding or transport machinery, resulting in
intracellular accumulation of the protein product. Indeed, this can be frequently observed in

current manufacturing processes (FIGURE 1).
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centered around the overexpression of nol ecul ar
chaperones |i ke binding protein Bi P/GRP78, protein
waolcaahbizde | sonerase (PDI). Chaperones are cel pai/ar2008/052493
proteins hosted within the endoplasm c reticulum (ER)
and assist the folding and assenbly of newly
synt hesi sed proteins. In contrast to what could be
expected, Bi P overexpression in manmalian cells has
been shown to reduce rather than increase the
secretion of proteins it associates with (Dorner and
Kauf man, 1994). Likew se, PDl overexpression in CHO
cells reduced the expression of a TNFR FC fusion
Spduifid eirfetcPasnigheetinglappd@OHRy, aiver wasddrés Spegtdbldn and to efficiently
production rate of an anti body was increased by 40%

1m1zr3m the se¢retipn of pigtmy produesy ﬁ@ﬁb%a@s@,slp &Rkt 316 rlslam@f:refi fherthe current lack
of ﬁﬁH@%téIﬁi'l#hg?f fh%dc'o?:rgﬁex fe ?ﬂfatotrg Qetwtitk 823 QrQbs {ﬂ%etr%@}[)(%rf tzf proteins to the

rotein din acl ates a production
pbmaehmmﬂnmhﬁr domnstrean] IS supported by a report
describing ER to cis-CGolgi transport problens for
| FN-gamma production in a CHO cell |ine (Hooker et

Thé@lkirst skRFon ARAdBRe HRCBRb AR Q@aﬁgpotrpof %@fe@&ﬁﬁefa@@utlc proteins were
secretion capacity of manmal i an cells 1s

cenaté rojund dhe ovurexpxpias ef mwlasfilar lshanerenss drkle dfnndmg protein BiP/GRP78,

fact or X-.box bi ndi n n XBP-I

oo Asa? Ko MeBt DS el bl aprosiifos Mvted within the
enddpRShmc fellchitm GRS ARbikiziad feldidg dndRSsRBly B 2w 1y Smthesised proteins.
hi gh-1evel production and secretion of antibodies

In qanfiarids haeeoudd be cxsomyl. BiRBPecrexpegtipaitmammiaiap celéselys been shown to
redgl%,( 3 %{é%glstﬂ%(tkgéag%ﬂf% Ise%?&%t{?gld pfﬁgror%ﬁr{esr 12 %8%0%%1?6\% n\g éﬁ/ %Dorner and Kaufman,

19%pe Ml{eumegPDs eeéreimésslmhm ogﬁmﬁucerdetﬁu biﬂr@@ldnrb fla INFR:FC fusion
a-p6%5|cal gan5|on of the incre
Profsie fewgnealarUoRs wherkes the ﬁmql%fnproeiwtmp rﬁférogi ar aetélpcrdy was increased by

409?%%32{[?%@ aﬁ ME?”R%%GIGR%%GN&SIPF lthese X[} @ﬁl:gsﬁndlngs that the increase

er et a att errpt
of desail’ bebttio folicre egacipy ctaias asem’datmctmbdnyle neck further downstream, is

er ressi ng XBP-1 | npl asma ce | s, . especi al | :
suRPgag oL P RPb e P o eRe R eaark o FERGPp ftepena production
in 4 €¥e e‘PlﬁﬁeWoBE&%h?H%@Pt eins (secreted alkaline
phospat ase ( SEAP) and secreted al pha-anyl ase ( SAMY))

was shown to increase after XBP-1 introduction in
Al psF chbrat BaRLah o R BlnSreredh Frff CRFRETHE cens is ne
hettloledds otiebredsionbfik8Rareliptson factor X-box binding protein 1 (XBP-1). XBP-1
is one of the master-regulators in the differentiation of plasma cells, a specialized cell type
optimized for high-level production and secretion of antibodies (Iwakoshi et al., 2003). XBP-1
regulates this process by binding to the so called ER stress responsive elements (ERSE) within
the promoters of a wide spectrum of secretory pathway genes, resulting in (i) a physical
expansion of the ER, (ii) increased mitochondrial mass and function, (iii) larger cell size and (iv)

enhanced total protein synthesis (Shaffer et al., 2004).

4-
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(Ti gges and Fussenegger, 2006). The patent application

WO200411 1194 by Ailor Eric clains the overexpression
wo@booXBF3B8s or ATF6 for the generation of highl yPCT/EP2008/052493

productive cell lines. Notably, XBP-1 does not only

regul ate plasma cell differentiation but also plays an

inportant role in the unfol ded protein response (UPR)

(Brewer and Hendershot, 2005). The UPR represents a

conpl ex signal transduction network activated by

inhibition of protein folding in the endopl asm c

reticulum (ER). The UPR coordi nates adapti ve responses

to this stress situation, including induction of ER

resi dent nol ecul ar chaperone and protein fol dase

expression to increase the protein folding capacity of
Regaqndly prtempbyvyee; dsperred %%fﬂ%ﬁ PLSfein gfgpﬁqq@@s]qysoverexpressmg XBP-1 in non-

t t

plahh RS B2 HERELA LOPRRAS 1h JHOKKE PLHE KR Gllon level of o
repprtat pioeihO @cmfedt diiEalEda phdppﬂaﬁeﬁﬂé“fﬁd’)oa’ndpmcfm@ elph&Rmylase (SAMY))

e et S ot B SRR QG er, no e coud
derflbdsti8te81h &ﬁhél@tﬁ’stlﬁfﬂé‘shvﬁlﬁ ofHAE cORIiHEALICR s HIMDP B Hela or HT-1080 cells
I hocyte to a plasma cell, 1s usually regardéd an

(Tiggopindsliss¢rickgerp2@draihe gatenhgpplisatain W21 199stes Ailor Eric claims
t li.f ive rise. . .
el PO B FREE BBl R o ot nes

nearly all cell types specifically designed for
h-1evel protein secretion (e. % Iandular cells,
Nokﬁé? real-l dosemnat eely| repulateenlasaians ladll iprontipfien but 4lse elys an important

rol?iﬁ fiQt ur?fng%%ito]? opel ltjegrpét%ee% ung {B%X\%era alldi r@lé cfgrshat, C2eqq5). The UPR

e- span er gol hg pr ogr amme
repésaiith a(c@hl@lbx@lg’.ﬂagtratﬁaﬂéﬁon nbineskfaotieated by inhibition of protein folding in the
over expressj ngXBP-1_as a regulator of bot h pl asnma cel

endppfasai e raticaluy (ER R J hBFIIﬂ) ,cgogié@aéq;& ] Flye responses to this stress situation,
incHid ﬁ%d ﬁ&?QE*SEIg Li%sﬁiéht dﬁﬁle’cﬁ‘lgle i eréileS En‘lgf %rdt@ﬁl' Rildase expression to
pro eratlon and/ or aken

uce apoptosis .
inctaagethegroteinhfetdng sapacm eflthediR.i inguction g phbsphe Bpideyothysis, attenuation

capacity of. host, cel r onbi nant . prot ei n
of GRRIHSROTHS Yot B0 THGEONEr WEHBOPT hgerppse the unfolded
prof @bl QRe VIR, hUB@ﬁ/ QbvdrE ARSHHIREEPLERERRARCHIY UPR ultimately induces
t echnol ogi es and high-titer processes in order to

apqpteicenst! dp@t@t(ﬁclanéﬁtraﬁ(i’%)al bottl e necks and
intracel lular accunul ati on of the protein product
(FIGURE 1). However, at present, there are two nmjor

Thé prstegSofOoRrhingl Waiérdnbiafict, @eéieas fRNhMuUtatibh Foreh I@hocyte to a plasma
cell, is usually regarded an apoptosis-like program, during which the cell loses its proliferative
capacity to give rise to a terminally differentiated secretory cell. In fact, nearly all cell types
specifically designed for high-level protein secretion (e.g. glandular cells, pancreatic beta cells)
are terminally differentiated, are not able to proliferate and have a limited life-span before

ultimately undergoing programmed cell death (Chen-Kiang, 2003). Therefore, overexpressing
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secretory transport machinery: The still limted

know edge about the underlying regul atory mnmechani sns
w@nahstibisss equi rement to prevent a concomtant BECDWPI008/052493

i nhibitory or apoptotic response of the producer cell

The present invention describes a novel and surprising

role for the ceram de transfer protein CERT in the

transport of secreted proteins to the plasm nenbrane

and furthernore provides a nethod to efficiently

I mprove the production of proteins that are

transported via the secretory pathway from eukaryotic

cells. CERT (al so known as Goodpasture anti gen-bi ndi ng
XBP:Dheh Rgulatordofbptioplaime cqll ditReiontiessemtd BPRS Brpotdatially disadvantageous

non-vesi cul ar delivery of ceranmide fromits site of
dugytogtsuplegres rigk te H@l@hﬁf@bf@&@}ﬁn&nﬁ@r IRYCe ARQPEIRYS ¢ 0 Gol gi

menbr anes, where conversion to sphingonyelin (SM

t akes place (Hanada et al, 2003). Two CERT i sof orns
Talecni togethdrhthervnis @ nabdi fodtamproyirexthe sssedry apt@tynafthiosedeyls for recombinant

S Iiceg formm.ssing a 26- an1no acid, serine-rich
PfoF%@i RRIYERR |1%1SN(13“%%0 evan beeorye (TRRFer {nperfash gp hegphination with novel
tra t | t:ed _

Mlgﬁor@%ﬂgt%g’ihg tgtbﬁhaoldjg?& %ié‘)% ifl lélgtﬁﬁ{%z ELI%E:FQSSEP in rrOBI‘deI‘ to prevent post
tram@@gg]sb(atlg arcblox gk nrman@]jlulm @crcgnmlbag]@m af theytretein product (FIGURE 1).

SLAR) - r el at ed. | t sf STAR
HO&’S { R]ﬁ%el}(t {hﬁ% C%rrggtg/?oyr(xelg]ﬁalh@&ﬁ?% éri? Ut \?v]ra%& aérggt)ﬁ{i &Iéampulatlon of the
Secbét@"}' f#nspbe hh@RSRPr Thé HaNadmited kdbwled2®dbut $EARIderlying regulatory

domai ns are hi ghly conserved fromfly and wormto
meplippiings o] dUREC@YrenTPRk {0 HFEvent pocapsPmearic gigsv thn inhditpry or apoptotic

hobi ¢ tunnel that accommbdates a
Kmﬁ%%%ﬁgpggﬁ?g%ggg Al py and Tomasetto, 2005; Soccio and

BresIOM/ 2003). START domains are found in 15

nmmal i an proteins, with CERT being nost closely
Th? @re&fs%tdmwtmedeﬁ%‘geﬁr?appw|aélﬁoﬂum¥§l&gr R figyy ths rC@faélinﬁe transfer protein
| I |
CEFE‘ItSﬁ th"ﬂ‘aﬁ r?P[ ndg%?lgﬁg éﬁ‘&gfﬁ% t&é %ha IQ%R&%EF@% Ingha;i’ilpafﬁlg ermore provides a
meﬁrodtteletﬁﬁeipﬁbr frnpzroff@ theP@odundioRE f{ @owyisahet @t talnspo@ﬁ%a the secretory
tFocmo an qTL 2003; Wrtz, 2006). In addition to
Pathyay BoRFeH 6’ Fﬁef%he CERT proteins further contain an
am noterm nal PH domain with specificity for PI(4)P

that is responsible for Golgi |ocalization (Hanada et
CERIT. (also known as Goodpasture antigen-binding protein) is a cytosolic protein essential for

the non-vesicular delivery of ceramide from its site of production at the endoplasmic reticulum
(ER) to Golgi membranes, where conversion to sphingomyelin (SM) takes place (Hanada et al.,

2003).

Two CERT isoforms exist: the more abundantly expressed, alternatively spliced form missing a
26-amino-acid, serine-rich region (SEQ ID NO.10, 11) and the full-length 624 amino acid
protein, designated CERTy, (SEQ ID NO.12,13)(Raya et al., 2000). Both CERT isoforms possess
a carboxyterminal steroidogenic acute regulatory (StAR)-related lipid transfer (START) domain

-6-
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2003; Levine and Munro, 2002) and a FFAT notif (two

phenyl al anines in an acidic tract) that targets the
w@e@saoT3ss 0 the ER via interaction with the ERPCEEPINO$052493

transmenbr ane proteins VAP-A and VAP-B (Kawano et al .,

2006; Loewen et al., 2003). The fundanental role of

CERT in lipid trafficking was denonstrated in the

Chi nese hanster ovary cell line LY-A, in which the

expression of a nutant non-functional CERT protein

i npai red ceram de transport, thus resulting in reduced

cellular |evels of sphingonyelin (Hanada et al.,

2003). Non-vesicular lipid transfer is thought to
tha®BGi¢tes3iryad Gafflceeht Forrtbraatige Bmﬂﬁl@@ﬁldiﬁ*ahq&ﬂ(@ﬁﬁ)tda éttal 2003). START

whi ch the ER cones intg close appaosition with oth

domgpigs Al highly corserved f5a1a fiygederyormpiodeymansGie UK 29. Hﬂgey are ~210 amino
amﬁ%ﬁol%h%th Any g&r;ﬁfn g Iﬂﬁ&%gﬂétﬁ& AlMnEl @Ot Sﬁlm%laat%gq n%‘ﬂogﬁerlc lipid (Alpy and

cont act npar t ment
Tosasattlot aﬁ@ﬁ) L&ic}no Wit Bresier eXHBQ‘;SST:‘ARTt ditﬁnﬁffﬁlaﬂ'e ftmn[dl in 15 mammalian

pro%y%v?&%éﬁi%gg?%}%(e)lg;(trg]g‘[e%m e ro%p {;:églnthjhg%fer protein Pctp,
whRAYSHhQ! g §lﬁ1ttlé‘s0]§lw f}l‘lﬂﬂﬂchgﬁ’ﬁé" £ Qtwadf Rtk e&ﬂdngtarDIO a lipid

notifs are essen fof CERT unction. I'n LY-A cel
traGERProfes spdeificiféi Rd and PEdtaiioycactralit 20050 Sovdie hid BretSQOW 2003; Wirtz,

20(g_| ( ﬁf%tp%ﬁo éE)(%TL’ﬁ‘Fg‘E gglréllfun d tehéggg%rg%eﬁgﬁpg%hqlo:ﬂga% AR aminoterminal
PHf @mdth Mﬁhpsﬁe@lﬁcft:ﬁ@_r P Wtﬂl@ﬁlslrgspfoﬁﬁlbféefbr SopEdbéLidatidh EHanada et al.,

recent report that KIll-beta activity isnecessary

2043 Lewfpi a@ﬂéﬂvnr@er?%@ﬁ)oﬁ@dtar BEAT aroti(twe phenyldaniges jnmat #eidic tract) that
t t
ans Beina S, BTN AR RIS g Brape prgeins V-

andVAPaBKywaio @al.| 206! Lheweandétnd; 3@soi f ¢ protein
ki nases (conprising PKD /PKCm PKD2 and PKD3/ PKCu)
and was recently identified to be of crucial

Th# Ma Hﬁ@ rél@r oft T6RY p% ltl%ﬁ'l&fl g%vgg Qkfo §t?a@e°d091r the Chinese hamster

rom-t rane to t asrmme
ovdry evll hn\eHYI-A lélﬁthxh dic eabressuﬁ@@f%a m%ﬁlngnori%ﬁﬁﬁ)@nal CERT protein impaired

ui t ment daClvatio of PDat
corRBHIaTEaTDy THS SUEIG th SOYTE 5 laaﬂeV(%Ae%T g?(}!%%%oweélﬁo@anada ot al,
20(?@' R Rsicd@P4pld t@ndteols ﬂfou@ﬂﬂ R)hobc%rga%rk%[@ﬂl@&j B¥mbrane contact sites
hi ngonyel i n synthase from ceram de and

(Mﬁﬁfusﬂ@ imebtiGhathe dHRo¢dmgs. intphaossrappesition w@mhem wresnoles (Lhgine and Loewen,
DC%IROIS Bllgly t¥1{15a tsﬁ?ttlé:%RJer? nshoﬁrdlaancesbzet %ﬁn n({ %otlgl membranes, or

perhaps contact both compartments simultaneously. When overexpressed, the START domain of
CERT is sufficient for ceramide transfer to the Golgi apparatus (Kawano et al., 2006). However,
under physiological conditions, both Golgi and ER targeting motifs are essential for CERT
function. In LY-A cells, CERT was identified to contain a mutation within its PH domain
(G67E), rendering the protein defective in PI(4)P binding (Hanada et al., 2003). The requirement
for PI(4)P for CERT function is further supported by a recent report that PI4KIII-beta activity is
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domai n, whereby PI (4)P binding, Golgi targeting and

ceram de transfer activity are negatively regul at ed.
wao-ooosherssor e, by transferring ceram de that i SPCEPEPI0®052493

for DAG production to Gol gi nmenbranes, CERT stinulates

PKD activity, thus establishing a regul atory

f eedback-1 oop that ensures the mai ntenance of

constitutive secretory transport. Inportantly, the

data provided furthernore show that in different

eukaryotic cell lines (COS7 and HEK293), introduction

of the gene encoding CERT significantly enhances the

secretion of a heterologous protein into the culture
nedé%ibu or dhicgenefcbRetiddé Sraffiekind s ehd Colt WToE AN 2084)Nghe enzymatic

mut ant, mhlch cannot be ph horyl ated by PKD.

aCtUétIY@tf mavichgs stimalagaddygieicn binpsP Q%Iglé btor site within

CERT interrupts the negative control of PKD on CERT,

but | eaving the positive feedback of CERT on PKD
PKDnttwlrtngs hto ug hsubFeenibyu pyfo istrid-/ tireo@ne-dige oo vigp i rkiha:ses (comprising
Kpﬁ elin and DAG It can therefore be specul ate
P éRK h 52 raad i P ¥ RK&ARi2RE Was dReshtly idttificd do S ed éﬁltcwl importance

i Y
o SRR 1, 6 GO GR LAIPS Gisma mambran
(reficond ih@®yhe gabl, 2008 NWaug oo nf Réﬁﬁﬁi,tmbmtcamddcmtpmolﬁPKD at the TGN is

mefied ol A i (R [Sirobang s 1902 Dhe pool of which is
geﬂ; %ﬂ% @Emr%o%ﬁeﬁn%ﬁtﬁés‘% R ler@mi VAN pthh%l_%_ FhdlpRai n

bel ongs to the famly of St at ed
Li pid Transfer protelns (SOCCIO and BresIOM/ 2003),

Th%%ﬁ%%ﬂtﬁﬁﬁe har Ct § i‘]?’gpg aﬁ %%%ﬁ%a slr?glie ag.;e ﬁldjacent to the PH

doﬁﬁﬁo%hreﬁy@(ﬂ 4 P bb[ﬁin@tdfbl 1eﬁbge[1ﬁ afddeufilld Gh@Mér {@ity are negatively
CERT action nada et a 2003 it is possible that

regulgteds E@ﬁb@rnme d?rYOtﬁmeqii@n&ﬁﬂé@ﬂdeoﬁlaqulémdl for é\alprgduction to Golgi
e Y r |

megl%ra?lgsc’ é? ﬁ%laltg ﬁf(?js( Qégigt C:ﬂ% y9ﬁ%ﬂglg?€%¥%§ulgﬁéy tf@edﬁack-loop that
ens@irdsslsé Mafnﬁnah@cbﬂmm&ﬁﬁvdﬁecﬁeh&y Redostubf am 1y,

conprising PCTP (SEQ I D NO 26, 27), CERT/GPBP itself,

StarD7 and StarDI O. These proteins have distinct

{00 d- bindi £t L . ¢ ‘

I PURIBE RS L U o e bRt s (087
andsHEKED3 jp intafdubtdresfathe genesenpoding iGER T significantly enhances the secretion of a

heterologous protein into the culture medium. This effect is even more pronounced when using a
CERT mutant which cannot be phosphorylated by PKD. Deletion of the phosphorylation
acceptor site within CERT interrupts the negative control of PKD on CERT, but leaving the
positive feedback of CERT on PKD intact through the support of ceramide conversion to
sphingomyelin and DAG. It can therefore be speculated that the secretion enhancing mechanism
of the present invention can be exerted not only by wild type CERT but also by all mutants of
CERT which uncouple CERT from the negative influence of PKD, including point mutations of

-8-
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Furt hernore, expression of the related protei ns STARD4

(SEQ I D NO. 20, 21) and STARD5 (SEQ ID NO 22, 23), that
wae@sitomeced upon ER stress, may function to fedT/EP1008/052493

the increased demand of |ipid transfer of cells during

a production process. The exi stence of START domain

proteins in eukaryotic organisns fromfly, worm and

nouse to humans indicates that the basic mechani sns of

lipid trafficking are conserved anong the eukaryotic

ki ngdom It furthernore suggests, that the principle

described in the present invention - that is

i ncreasi ng secretion by enforced expression of CERT -
thenRy¥epi& derine, &ddflong addledih® thad kestliks alk Wadli 45 @elatidn or deletion of the PKD

i ncludi ng .yeast. |In sunmar the present invention
doqkmg/fv@é@%an fERToRr VSR ﬂ@rﬁ?é%%' slgmaHealerer et or y

transport of proteins in eukaryotic cells by

het er ol ogous expression of CERT, CERT nutants or
CERAobdlengsmantier fandilyt hé SBYRRElafedol gpid Trarsfdryprofeiriss(Soccio and Breslow,

thod is particularly usef r . the ner.ation .
2005 &?111% ST |bys§f1§tre§tA{?m$t dPTBHRS oD BAGEET &t the START
doB@R3asH EY¥RTastien &ERDLASISI AN 1A BE beﬁf‘fgqﬁﬁ@d" bed Qfifficient for CERT action
reconbi nant protein products. The nmethod described in
(Harada prals 8003)i vepussivte that thd vemetagepumoiing s@ea0adCERT could equally be
respects: First, we de nstr%te t.er ol ogaus. . : .
obsg;(v e\i@qno%veaﬁxpgéﬂﬁ;gtago St ember o P%)teé% ﬁ%m%% This is especially likely
for RS QBRI edlite @ hihfders dIrtRERCTPARbRYNiTY) 66:884iAE PUIT® (SEQ ID NO.26, 27),
secretory@&g&a0|ty of the host cell. Enhancing the

CERJé&GPBP dfs add 7 gnd tagp1G ribgsrcrrptogns) haye dissingy lapiddinding specificities
i nt o, hi r. ields kn i trial p ' -
o 51 AR BAASHEhe MR RS M BRI Wy ooz
profdigh-titer processes and nore sophisticated expression
enhanci ng technologies,qfost-translational bot t |

Furicsrerapickprepaebre tnelded geriein adeRin (Phg 1 %1_,935(?,@1) and STARDS
(SEaQ? 9beND. B, 08y Clhh OB du NGO ER! stQ68%hd nggﬁh g& ﬁJlﬁ(ljl the increased

tention to secretion engineering approac econ
derhdrel S TiRTtrekoufi@iofl colfls GERE a pothiagiohypraesser ved i n
eukaryotes from C. elegans to humans. This strongly
suggests that the nmethod of the present invention can

Thé 84is@Rd Yo IEr ARE dohfdi N MRBTERIS! iﬁ%uﬁ&%ticc@ﬂghni%@ QBB fly BWérm and mouse to
is equal ly applicable for protein production in al

hurgarsamgagaies that the basic mechanisms of lipid trafficking are conserved among the

cukaryotic kingdom. It furthermore suggests, that the principle described in the present invention

— that is increasing secretion by enforced expression of CERT — may well be applicable to all

cukaryotic cells, including yeast.

In summary, the present invention provides a method for enhancing the secretory transport of
proteins in eukaryotic cells by heterologous expression of CERT, CERT mutants or another

member of the START protein family. This method is particularly useful for the generation of
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cells, including insect cells and yeast cells. As a

third inportant feature, CERT as a cytosolic factor is
wmodosparsss of the unfol ded protein response andp¢TEB2008052493

not involved in a cellular stress response program

whi ch i nduces the shutdown of protein translation and

- if not resolved - leads to cell cycle arrest or even

apoptosis. In contrast, by playing an independent role

in lipid trafficking, targeting CERT m ght confer

enhanced protein secretion w thout concom tant

i nduction of apoptosis. Thus, overexpressing CERT in

producer host cells m ght be advantageous over XBP-I
opthased gsnedellc 8ydtymengitlh e@hii@dappidastdie safitlt for iHe ic8pression and

shown in the present invention that nutation of Serl 32
maalﬂfa@mrofrﬁ%lblga&t ECtHIRGEPHGEY | ati on of CERT by PKD

whi ch frees CERT from a negative regul atory influence.

Meanwhi | e, the positive stinulation of PKD by CERT via
ThOAGthod desdribed i ‘dletprf(sElhtCitﬂ%tiBA)is adﬁah&gédusdlil sy el asspscts:

Firgsh € e RAS AR  pAEO SR e PO BTG ESPY § P8 lisahpppe recombinant

protdif prSReict be nn&@asiﬂéethk A& RHPESACHR] of ﬁfcrlfotsp el Enhancmg the specific
transport, nanely the transport fromthe trans-Colgi

prodattivatyk of oprpt]necepl @dnatransttesamego (high¢re gedducetyi@ds ,in industrial protein

001 Wth tei,n tr rt. this nmea .
profigtorcazpucssksr S o Curbldiert Do S RERRR iy e Seqband dgay sophisticated
expriBiod @hefaid &chdggits, fpokt-timRiafbhathoflt €RRPMileBeddne the evident rate-

XBP-1 or specific reS|d|ng proteins (Fl GURE 3B).

limging: stepERT Rt ppeductiay apd ditnepevillagiast inareasingopttqnien to secretion

cr thmay, it can be specul ated that
en%ﬁﬁn%%%géggglexpre33|on of CERT has the potential to

enhance secretion wthout creating bottle necks
further downstream To our. know edge, CERT

Seqoly Bt $§A8ﬁed%a§@ of gl t rl%élﬁﬂhéﬁétcP‘iﬁ%j’f‘teérlﬁe?ukﬁ’a’PteS from C. elegans to
hurg%ﬁ tThﬁasltroﬁ %{) stsWatQhe hidghoRas" ﬁé ?fegetﬂ che) Xn t&h not only be used in

nce het us protern pro ion
matnmgpiah diost ¢dhlesyswpmcbutors etihalyl amxhdable émtspretenp pm:dacumn in all eukaryotic

cotfr G imrgragparatedFo the pl asma menbrane,
W t hout the di sadvant ageous

As a third important feature, CERT as a cytosolic factor is not part of the unfolded protein
response and thus is not involved in a cellular stress response program which induces the shut-
down of protein translation and — if not resolved — leads to cell cycle arrest or even apoptosis. In
contrast, by playing an independent role in lipid trafficking, targeting CERT might confer
enhanced protein secretion without concomitant induction of apoptosis. Thus, overexpressing
CERT in producer host cells might be advantageous over XBP-1 based genetically engineering

approaches.

-10-
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connection to a grow h-inhibiting or

apopt osi s-i nduci ng stress response make CERT, CERT
wondoanvssand ot her START family proteins very PCT/EP2008/052493

attractive and prom sing targets for genetic

engi neeri ng approaches aimng to enhance the secretory

capacity of eukaryotic cells. APPLI CABILITY The

targeted mani pul ati on of CERT which is described in

the present invention can be used for a broad range of

applications. In particular, tw basic approaches can

be distinguished: (i) Overexpression and/ or enhanci ng

the activity of CERT or a CERT derivative to increase
Folirflg i8 €€ Ishdwoii Yin tthaps@ent irvames that Ghutaticiebf SefIBRi éf) CERT impairs the

reduci ng CERT activi%¥% d/ or expression as a neans of

ph@@h@y{aﬁl@p a)nyCERTObyd 8 gzrl]]pc‘é;]d fiees €ERdefromep |negative regulatory influence.
; ! . . L oabi L ‘

QS SR Ol DRI AL RGN R ),

findiep pbdes OER@ e tiat egnatigopetiohvaukgsyredm tofiPisD, eklchdhaf been published to

t he productign of heterol ogous proteins py introducin
be tCHEC% ngwgﬁregdp e ati ge%ﬁf%@@%% OgtS?Fé?tOB’r Hﬁ%ﬁpﬁg" namely the

traf¥pott TFor® R FaRL QbR ﬁetf\xf{‘)??i( (lad’ the TlhsnaMlembBRRRIL 8jdd@n! et al., 2001). With

I ncrease the protéin yie I n production processes

reghalswoproteite trkiasapput thes oehihs that tCERT lacts Wdpehstraamdurfethe BHR which makes

CERT e PrAE R e BT SR REL 0 TRuh o BL hroscirbEge FR-residing

proténPENEURIEE3B1e naterial needed for research studies,
di agnostics, clinical studies or market supe%% of a
&L

Sincp aa1 EnpRcheesinon thedatephvsensi Srihasearctpiyr #britecan be speculated
r vel f rati .of . )
BB ELLPTRY BFgPDAD SRRSO witou creain

botslt wdtlasfurthead@rmdiicedl TOokr pasKadie, WBRT iseg@arcdtly ohd hdst downstream
timeline. The inventiaon can be used to increase the ,
act@,gdﬁr@p‘t §pr geneficpl Ry BE P thegerrstan gathpvgy t grhance heterologous protein
prodffiffn@t i on of one or several specific proteins for
el ther diagnostic purposes, research purposes (target
identification, lead identification, |ead

Talgelpntth ggitﬁ%;{hl% H%p?o[cré logg?eﬂgﬁg-lttﬁlrlgg Wg{_‘eg% Eggj‘gqeng%iﬁéﬁfr;tggyetirgn%port from ER
to Golgi and from the Golgi apparatus to the plasma membrane, without the disadvantageous
connection to a growth-inhibiting or apoptosis-inducing stress response make CERT, CERT
mutants and other START family proteins very attractive and promising targets for genetic

engineering approaches aiming to enhance the secretory capacity of eukaryotic cells.

APPLICABILITY

The targeted manipulation of CERT which is described in the present invention can be used for a
broad range of applications. In particular, two basic approaches can be distinguished:
(1) Overexpression and/or enhancing the activity of CERT or a CERT derivative to increase the

secretory transport capacity of a cell, or

-11-
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As shown in the present invention, heterol ogous
expressi on of CERT does not only enhance protein
waeemsabizes, but al so has an influence on the abCmEPIV0®052493
of transnmenbrane proteins on the cell surface.
Inhibition or reduced expression of CERT leads to a
dramati c reduction of the anmount of cell surface
receptors such as the transferrin receptor (FlGURE 8).
As secreted and transnmenbrane proteins share the sane
secretory pathways and are equally transported in
I'i pidvesicles, these data underscore the inportance of
CERT in the nodul ation of secretion as well as the
(i)t e i EROF agteniyr adforbsxipridsio sl ds-sthichacelf s@refit®p$.in order to reduce
Therefore, the nmethod descri bed herein can al so be
canggiocelruplitseation And/ OR YT PMust ri al resear ch pur poses
which aimto characterize the function of cell-surface
receptors. E.g. it can be used for the production and
subsequent purification, crystallization and/or

Ap H&%ﬁﬁg§fe%8§ﬁ&%%%$g§§§feins. This is of crucial

nportance oprment of new hunman drug
rface receptors are a pr

Th%: pgségiglgf ?Wr%atéocqe lg%séjgﬁgs a Wé:ﬂg) tgrgenFrtaten]iH%?V eeeu gr@o%grfltost cells for the
prodd¥@iit FUReHsIoLOs prorimtbyontefiudint frRCRhé Bhevditd OBRITI CBRT mutants or
conpl exes associated with cell-surface receptors or

otherproggiay 9Ethe HFARE| protei fandbimmihis cailli enablgHiocincriease the protein yield in
t at ' I [t Ct | e..qr
profEilr B8hPe Pt BY e BLRTRTE VI e P I8 goods of such
pro@és;@cnb@ﬁchat tiee kdme /@mﬁﬁh r&iabe lthd yiumberdef be@bésnthat need éo be produced to
inhibiting CERT In _the present inyvention, we provjde
gensiate Sifc@aHak neered F%da&arfgﬁt%e%:éwgn@s&weéwﬁﬁ sjugdieg o1 market supply
- r-atd; L ul '
of § el BroR e ol AT Blon LBy S5EH 1Y Bt BERIGHMER as often he
geneet wpt ot sifficibntsanmakes ofChREriah fatire-abhicslesttdiegst a £otical work package
.hhera euhi% ngnipulation. One of the hallmarks in the
Wi SeRAEY 1 9R UPUATa normal healthy cell to a cancer cel
is the acquisition of independency fromthe presence
of exogenous growth factors (Hanahan and Wi nberg,
The gooytion ¢andwntsed it incrpashidic pornertly of elllcukanyerde cadls|used fordhe generation
faglerto ggpducllallt$£0@ﬁﬁ ﬂﬁgtlgﬁlnicessarﬁggor tﬂeir (target
O SUF VI VAl “"EndPBHET PEeF AT i On by t HEME&T' Y ESTPOPR> Attt o Poses (taree
ideh@fiddios, Rdll Ag&ntiTRaN®E N8 SPUMEAAEEN oCRbhSfaghified oS ABWapeutic proteins

_an upregul ated expression of growh factor receptors
eithgg on the market or in clinical development.

As shown in the present invention, heterologous expression of CERT does not only enhance
protein secretion, but also has an influence on the abundance of transmembrane proteins on the
cell surface. Inhibition or reduced expression of CERT leads to a dramatic reduction of the
amount of cell surface receptors such as the transferrin receptor (FIGURE 8). As secreted and

transmembrane proteins share the same secretory pathways and are equally transported in lipid-

-12-
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their surface, which leads to an increased
responsi veness towards paracrine-acting growth and
wGe0gi1veBs f act ors secreted fromcells in the PCI/EP2008/052493
surrounding tissue. By targeting CERT in tunor cells,
e.g. by using si RNA approaches, it m ght be possible
to disrupt autocrine as well as
par acri negrowt h-sti mul atory and/or survival nechani sms
in tw ways: (i) By reducing growth factor transport
and secretion and (ii) by decreasing the anmobunt of the
correspondi ng growth factorreceptor on tunor cells.
Ther eby both, the anpbunt of growh stinulating signal
vesadleh, tege afth uhlats@ke tHaedmpanare of €JHRT B the hvduMeoRBfsecretion as well as
respond to these signals will be reduced. Inhibition
thedrangpromtro faneypigae-gpundctlapsiaec EENtersni ght t her ef ore
represent a powerful tool to prevent cancer cel
proliferation and survival. CERT might furthernore be
Therefont,eht nidtierdagesatibal harmetant dscs b pseks fortacademic rvdSndustrial research

and tastasis. During the | ater. sfages of nost pes
PUGPSH (VRIS @%@eqﬁaraﬁﬁﬂﬁ% R ﬁaﬁ@rﬂsofﬁﬁvwfmeofﬁe@ﬁoré-eﬁy% it can be used for
thel BLuATBY Sin8 WubsdqD¥a AR AhAGE Ny dAIESHRS: ardf dnhBNR! oft Qirface proteins.

Istant sites where they may succeed in founding new

Thiso$ ohicesjal kimpoutenas foretha sicagbpmertsofanepr buregpuilsigt therfapies as cell-surface
ti.ssue invasion, cancer. cells EXPLRss a ol. et of

recBI?t8{seagg adr rglﬂéuétnc P é)f { ALty Oé?OeVe{m %ékﬁﬁ%ehaé%antageous for the

stu8¥bF aiRdéiNGarealaliig ddnfiekes abRchk@Swith BEll-B@$ak receptors or the analysis
menbrane, to get into the blood streamand to finally

of ¢ehlvesdlecantrauniriipneviyeh ghanedintgd impart o s ipferaches ef soluble growth factors

A S B O 22 ™

(Bl obel, 2005). Due to their crucial role in matrix
renodel | i ng, shedding of growh factors and tunor
i nvasi on, proteases thenselves are di scussed as drug

ApbRéa@@its of B¢cremmgeriniibeimaEROver al | and Kl eifeld,
2006). We hypot hesi ze that inhibition of CERT

In B%RSERHE HveRisl, Qe Bfotbidel dwddnBe tiiIREe fRiubSonbt CERGUMGRession leads to
t he amount of nenbrane- bound proteases on the surface

redgécd qu@n@ép@mbb@mmacdhﬂg mp‘@ms aderdlkase lgyerapundance of cell surface
Lmpai k. the.in Lve Ci of. the tunmor cell, as well
reck B, Tniyfiey 2R SRRTR - petlop SRt Fovafin ng

in reduced invasiveness and netastatic potential of
the tunor. Thus, targeting CERT m ght offer a novel )
Ongepf e hetlepgst imngel eaneersiorg Bomy pgiogeak pathy cell to a cancer cell is the

acquisition of independency from the presence of exogenous growth factors (Hanahan and
Weinberg, 2000). In contrast to the normal cell, tumor cells are able to produce all growth
factors necessary for their survival and proliferation by themselves. In addition to this autocrine
mechanism, cancer cells often show an upregulated expression of growth factor receptors on
their surface, which leads to an increased responsiveness towards paracrine-acting growth and
survival factors secreted from cells in the surrounding tissue. By targeting CERT in tumor cells,
¢.g. by using siRNA approaches, it might be possible to disrupt autocrine as well as paracrine

-13-
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especially the conversion froma benign / solid nodule

to an aggressive, netastasizing tunor.For therapeutic
w@pisilesss ons it is, thus, the goal to reduce POTEP2008/052493

inhibit the activity and/or expression of CERT. This

can be achieved either by a nucel otide conposition

which is used as human therapeutic to treat a di sease

by inhibiting CERT function whereby the drug is

conposed of an RNAi, and si RNA or an antisense RNA

specif cly inhibiting CERT through binding a sequence

notive of CERT RNA. Reduction / inhibition of CERT

activity/ expression can al so be achi eved by a drug
grosd R stimn Reorg aildadr nduRd v alugik eiinise8 Sinbivias iwags:ady Bsi teda€ihf Erowth factor

the pronoter. of the CERT gene. Furthernmpre, a drug..
transppE tand cECISHOM ABA (k) bY: dacTBising Risodeerng of 4h eqirespendipg growth factor-
recEibl & or M. Al RARIEL Ab APt slfihuipg sigmalgnd the ability of
theamhtarecefihtar et arghiespanipouthdsel tigmdy whie ba ré¢dycepr dhlebition of CERT

bi nding to CERT praqonoter thereby inhibiti CERT
expé%}ogsgﬁ awcer( icpl)lsp &1%e%ﬁreéqrﬁ&eﬂ S¢ng %EP{VYG%\% ‘F@rgg o Hyevent cancer cell
proBE&YEH ddugubiindi ng of PKD and CERT and hindering CERT
phosphoryl ation by PKD, (iii) a protein simlar to
CERT whi ch however does not fulfill CERT functions,

s .,a "domni nant - ne [ T variant, o

t .nea ve" CE r, (iv). .
CERTE bR i HE L R 8 et Buciss bt S e iufror invasion and
metaabilst | DAring) thd 1RME6sEdR! & Rokdiypes of htHRL daﬁcé?!(?riﬁr_arﬁ tumors spawn
stabl e PKD/ CERT conpl ex) which is not functional due

piopeertaghs thahinsive s ipkasisplidrophiatissees, end GrRat thydistum sgpgiwhere they may

ek R B AR SE 1y otne €
invention is not obvious fromthe prior art. Up to

this point the only experinental data available on the .
AS BrISETSHHSEERT tSHNERPIQtL cangeprelly GXPrGsaAse s@fof proteases which enable

O<SEEAT R VSO B RSB SRR P e st o
thedzdoad deson iabédo finalihirsvadevientisson df elastittapion. rfowed of these proteases are

oA R e e TS R DGR 202 nd ADAM
(BI6B¢I! 20051NBuPRd MeirddrhcifORR MOha@ixemBANIiRE Nhedding of growth factors and
tumor invasion, proteases themselves are discussed as drug targets for cancer therapy (Overall
and Kleifeld, 2006). We hypothesize that inhibition of CERT expression and/or activity in
tumor cells will reduce the amount of membrane-bound proteases on the surface of the targeted
cell. This might decrease or even impair the invasive capacity of the tumor cell as well as its
ability for growth factor shedding, resulting in reduced invasiveness and metastatic potential of
the tumor. Thus, targeting CERT might offer a novel way of preventing late-stage tumorgenesis,

especially the conversion from a benign / solid nodule to an aggressive, metastasizing tumor.
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on the possibility of enhancing the rate of secretory
transport of proteins in eukaryotic cell |inesby
WO niosaases ng t he gene encodi ng CERT or anot her POERPB08/052493
of the START domain protein famly. The surprising and
unexpected wor ki ng nodel of the present invention
identifies CERT as a novel in vivo PKD substrate and
cruci al regulator of Golgi function. PKD is known from
the prior art. It is a famly of
serine/threonine-specific protein kinases conprising
three structurally related nenbers: PKD /PKC m PKD2
and PKD3/ PKCu. PKD contains two am notermnal zinc
Foif tHegfcutid l&ppli‘d,&&bﬁé ﬂers[ kiaR, et pbs thhatudd ndl/&ABhitat the activity and/or
pl eckstrin honol o F% donain t hat negatively
exm@iﬁmnaifé“sEWDT@maﬁdﬁa@ ictietkeithen by Rchusclet A é&ryp@ﬂmwhlch is used as
I
hur?ér?%%ﬁipggtﬁﬁjﬂgr}ée&gg %gg%reeo‘?l ihHB; ti@%]@%ﬁ%cgl m% vézn%? b&ro[hé Bﬁlg is composed
of wind®RMNeAL ey siR§Al @t &n dnt\mns@RNaﬁl Isplécaﬁlcl]z) ndobisisg SCERT through binding a

Seqasbc%trs ﬂ\g&#@ﬁgﬁ{@[ St ﬁﬁéwgepgé{hﬁbﬁéﬁ] %ﬁgﬁhﬁnah%ﬁ%?%?@on can also be

achtl&feﬂeb%' 29 Hﬁl sﬁ%gtﬁﬁé‘ekdoﬂgm(lﬁg Vit 1865k s rbn(d:ﬂg énc? Ellé‘ﬁlcmgztgg $romoter of the
Wang, % hus far, only a few physiol ogi cal

CEBGbgmﬁates are knomn whi ch” i ncl ude t he neurona
protein Kidins220, the Ras effector RI NI, histone
Fuldﬂmmetey laazeg Subskancadhprodnctasad belebiipbbdd ¢fl ghesichamietl entity or peptide

20 .Ja t al 2005; Vega et al ., 2004;
or é’EOtalFl “‘%%3 gcgé&pet%greﬁw PREFEY Pt‘faé%llq |H¥9@P\/V\g’8%g the active

phdrfhatdiichl &ﬁl‘l}ﬁﬁngfn ﬁlﬁ?'% ch)t pro@éid bﬁﬁﬁlgecﬂ GER'T %rdrﬂot%pﬁlereby inhibiting
cell surface 01,” Yeanman et al

CEBGO@pIesS’JIQI (15) pretenru btnddlgt‘@ fEEBTT(@l\PIﬁD thus preventing blndlng of PKD and

e-rich S n_an | hotra, 2002;
CERfCat gy RGN o 0a BOarRB. 266§ il miter (o, CERT whien
how&iler i€ Aotbnl fAKCERME dindtienh, phe $RAas ¥l 'abh@iun(-88gaARe! CERT variant, or
and Mal hotra, 2005) Recentlé Pl4KlI11a was identified,

(ivhapsgicky apyiag 4s rﬁC%ftﬁPldcfPu bethah Rii"lﬁm@lt 1?169 sfsulting iggrrgyersible binding of
r S, B o]
CE %512%1? @? a@le %Wﬁ%ﬁﬁe% at e lpshl{oog gﬁﬁérty ]tdue to the inhibitory

phazbhéyaikbh | @f @ERQE‘ biy "BK D94nds tthemhlimedng i dfSdikiopiatioki sTa6€ERT from said
act|V|ty resulting in enhancedphosphati dyl i nositol

complghosphat e (Pl (4)P) production and vesicul ar
stomatitis virus Gprotein transport to the plasma
menbr ane (Hausser et al., 2005).

SUMMARY OF THE INVENTION

The present invention is not obvious from the prior art. Up to this point the only experimental
data available on the protein CERT pointed to a role in transport of ceramide from the
endoplasmic reticulum to the Golgi apparatus as a precursor of sphingomyelin. Only the data
described in this invention lead to a novel working model for a role of CERT in protein transport
form the Golgi to the plasma membrane in eukaryotic cells. The prior art does not give any hint

on the possibility of enhancing the rate of secretory transport of proteins in eukaryotic cell lines
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Protein kinase D (PKD) has been identified as a
crucial regulator of secretory transport at the
WO e@nsae738s gi - network (TGN). Recruitnent and acPCTaP100$/052493
of PKD at the TGN is nediated by the lipid
di acyl gl ycerol (DAG), a pool of which is generated by
sphi ngonyelin synthase from ceram de and
phosphati dyl chol i ne. The non-vesicul ar transfer of
ceram de fromthe endoplasmc reticulumto the Colg
conplex is nediated by the lipid transfer protein
CERT. This is described for exanple in Hanada et al,
2003, Nature Vol 426, 803-809 and Hanada 2006,
by Matr@fidIngr thangn€eadnkodiag (BIRUT e rdndthey n2@fber 23-tBd STAR®E!domain protein
as in the correspondi ng patent applications
fanp)p 005004898 and EP1652530. In neither one of these
docunents, however, Hanada shows or points towards an
i mplication of nodul ati ng CERT expression or activity
Thé Iseﬂpriaﬂngrmldalﬂmpec&'ﬂA%ﬂdmngddebbbtl&i prsjent nvaentied hdwhtifits CERT as a
pr oduci teins for d nostl esearch or
noyeh &t Hpie HRPES l%aﬁrﬁsg%icm@a HERIRS 08 Ol A0t @B unrent s /
pat ent applications do not describe in any way the use

of a bl ocking agent which reduces or conpletely bl ocks
PKDERTkr@mr 61 the proraart.i \H isya ifamidy ptﬁamrimi‘élmoinﬁEI-Speciﬁc protein kinases

coripRRTs hie® ATUGY G BREOrRoEar BRI hnERBEL MUrpEDIPKCY.  PKD

corR4ifS B0 anINABIhiAM ZROWRYE, likd BEMihd EE tidl 18] And @/Aﬁi} a pleckstrin
in vivo PKD substrate. Phosphorylation on serine 13

horbylo@y(ﬂ’ld)sd(yre?ag ¢t nbgatiyklyimgitlgtcn PKOEREy motaa fuhstipn gnd a carboxyterrmnal
klI|p target phosphati dyl i nositol 4-phosphate at Gol g
%s and reduces ceranide transfer activity,
|dent|fy|ng PKD as a regul ator of |ipid honeostasis.
The present invention also shows that CERT in turn is
The threq BRD seforpxivcalizg t@athe @ﬁosﬂide@Sdep@h gemplep ppd @lagma membrane,

Whgr%tr g{r% gn%g g?éve%%% E\%}Eﬂ giso ?ﬁgs l}k grol*fera%l%n differentiation,

apdpeosiy, e?taﬂ(&et@lﬁe@h@hat@@fd&ﬁﬁaﬁtﬁﬁﬁ@r\l'dsi)cleaﬂﬁzifﬁsleﬁg €iteOlcyed in (Rykx et
transport. DESCRI PTI ON CF THE FI GURES FI GURE
ol P RAREnE LD DL ACEUMAATOR o g stbyirates are known, which

1ncl Ertﬁ’é: ulr&{aﬁpléog&g ?g%&%%g);{ﬂgq{f S&HrbBE RN i @éa'c&?fsdse 5, E-cadherin
and PI4KHIB (Iglesias et al., 2000; Jaggi et al., 2005; Vega et al., 2004; Wang et al., 2002). At
the TGN, PKD is critically involved in the fission of transport carriers en route to the cell surface
(Liljedahl et al., 2001; Yeaman et al., 2004). PKD is recruited to the TGN by its cysteine-rich
regions (Baron and Malhotra, 2002; Hausser et al., 2002; Maeda et al., 2001), where it is
activated by PKC¢-mediated phosphorylation (az Anel and Malhotra, 2005).

Recently PI4KIIIa was identified, a key player in structure and function of the Golgi apparatus,
as a PKD substrate at this organelle (Hausser et al., 2005). PKD-mediated phosphorylation of

PI4KIII4 at serine 294 stimulates its lipid kinase activity, resulting in enhanced
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Fed-batch fernmentati on was perforned using three
di fferent CHO producer cell clones expressing human
wo g@saotsspodi es: Process A (circles), B (di anordBEPBNE052493
M (triangles), respectively). Every other day, cell
sanpl es were taken, fixed and subjected to direct
i mmunof | uorescence to detect the antibody |ight-chain.
The amount of product was neasured by FACS and plotted
relative to the amount at day 1. FIGURE 2 : THE START
DOVAI N PROTEI N FAM LY Phyl ogenetic assenbly of (A)
human START domain proteins, (B) their domain
organi zation (4 TM four transmenbrane; Pre,
phasbhaifytineNitod - plfo@ﬁlﬁﬁfu GII’II@E)P) Phdductiae vihd Gedicular stomatitis virus G-protein
t hi oest erase), and their honologs in fly and worm
tralesmﬁé%ﬂxemsmasa@@br@n%(ﬂa@ﬁ%r élxxvzoﬂébS)) FI GURE 3 :
CERT 1S A CRUCI AL REGULATOR OF GOLA FUNCTI ON AND ACTS
DOMSTREAM OF XBP-1 | N THE SECRETORY PATHWAY. (A) CERT
Proagiol kifiéRe & PKOhhaechen identdiadegud atvotay réguddimactksdecomqry transport at the

PR PRBOrS { Lo VEGB B BAGAGR BROS TR 91 Bl Bmmedisted by the
llpllah@i%@;hgl'&%tﬁf eBAGERE ot saBheR if remeBldatd P sﬁﬁ‘l?lgornyehn synthase from

| edses ceram de at” the site of its destinatio
cer@er@mnd@hawhtahéyl&ﬂlgne The convetauiad tltél@Sf@lphﬁ cmga)mylelfrorm the endoplasmic

refpig Bl catelst T med RS AR i linat bistap (YR “This is described

for GrEFhpRhasSphREY kabl 0003 iINAureSIa2A)k, 808B80TRed $RRgI®LI0S, Molecular and
draw ng shows the wa ¥éﬁ0f a secret ed rotein from
t

Cellylan ﬁlpi:tmu@tm ahd, 5 a8 vl tdsr du et m’r@p%@g @sitgit applications
W(ﬁ@@lﬁ %8 E]th 65?5??0}?'13%% '{I%ﬂ‘gr fﬁl%s ocu e%ge &;e? _Fﬂanada shows or

'y rel ease romthe ce

poiafsr wairdse pii 5@titatiodc e imoganeiy CCERTI ﬂ@)&t‘slsﬂog @pp)cftﬁat@'hﬁ& alone other
aimng to enhance . protein prqduction. Mst efforts

STABJ samabh PEqtaiRg)c it 5t Fcﬁﬁl&ﬁﬁgﬁcmﬂ AR EAFBY 108, dipgpsn research or

the%{?@{fé({ @;ﬂpﬁave H%ﬁﬁ&‘engres@m en r/epca%éhtt’ %ﬂ!ayloﬁsh&@ﬁot describe in any

anp een report ed t'arget proteins
way thealse @fl a iblochogtagtntantisch &tdlumajr cpmpha&ﬂy. Ft)hlng/\EERJTerprssmn or activity

n EF@hl(aﬁn;crqgtﬁ)%Dag &%B{p‘gé(]}%gﬁ a%lﬁg\% rgﬂ%ﬂcﬁa @S{?Lﬁsa mC%E{"II 1tself as a drug to
promote ceramide transport.

The present invention, however, identifiecs CERT as a novel in vivo PKD substrate.
Phosphorylation on serine 132 by PKD decreases the affinity of CERT towards its lipid target
phosphatidylinositol 4-phosphate at Golgi membranes and reduces ceramide transfer activity,
identifying PKD as a regulator of lipid homeostasis. The present invention also shows that CERT
in turn is critical for PKD activation and PKD dependent protein cargo transport to the plasma
membrane. The interdependence of PKD and CERT is thus a key to the maintenance of Golgi

membrane integrity and secretory transport.
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know edge represents the first target for engineering

at | ater stages of the secretion process FIGURE 4 :
WEERHS/10BSOETECTED BY A PKD SUBSTRATE ANTI BODY. PCHEP2008/052493

HEK293T cells were transfected with expression

pl asm ds encodi ng Fl ag-tagged CERTL and CERT. Cells

were |ysed 24 h post transfection and CERT isoforns

wer e i nmunoprecipitated with anti-Fl ag anti body.

| mmunopreci pitated proteins were subjected to

SDS- PAGE, foll owed by inmunoblotting with PKD

substrate anti body (pMOTIF; top panel) and, after

stripping, with anti-Flag anti body (bottom panel). (B)

DESEH&Q’T[OPEUFSTWHGIURESf ected with Fl ag- CERT
reSS| on plasmd, al ong with GFPPKDI K612W ( PKD- KD)
WUnlatgidiM

FIQ)IIJ Enpt WIRete bk LUEARTPRE Orn blotting
Inc s@@?ﬁl{rh% il 12l r&fﬁ):t dlﬁ?ﬁnggasda% f@ﬁ?gn%oﬁpsmi’o?%é Bbcesses.

nmunobl ot t D-specific anti
Fed}batb]mnfenae’tﬁht)on (v@)s gaforneel lusingettece atifferst €di@dpwiduter cell clones

Fl ag- RTa PKDI P expression. as'd Cfix and )
XuES Mo QUTRE HiEZE agﬂ@%?ﬁ fﬁrgcea%ﬁtﬁb gB) Uiggpgnds gnﬁi@sM (triangles),
res% é/gr @V&tya%ﬁl%r Ofia gseééﬁr UmprRof Rl ta%%ﬁt IFRR§ - angC Q{lﬁected to direct

nm ~Fl GURE PKD PHORYLATES CERT
1m13&R}ﬂ1|@r@3@nce(t¢\)ietA{:u the aetiliodyflightyehape pEhicdenamto qﬁpr@ésct was measured by

e.the PKD subs rat anti body and two
FAF& Qé[e% %5“ 1tOt\Ei':‘,arinﬂu B) HEK293T cells were
transf ected with expression pI asm ds encodi ng
Fl a ed CERT wild type (W), CERT-S 132A, and
FIGERY 253 AR Q@MMN%IE@T% EANH' CoRT prot eins
Ph}‘éﬁ%&?}te{lgg%ggr% eSC ﬁaﬂe %ﬁ%ﬁk%)opeﬁé . t%ﬁlg r(}i{)rnaln organization (4

TMEdurfthzagmEnBiang Pxﬁ mytpﬁlo(nwl'al et S32AT i Sdcgh CpAGhEstsrase), and (C)
were incubated in kinase buffer containi ng T£32P; S- ATP

thefrihopipdogsa & c8d (vormafigkprieae reeecoanddiredai 0% pKDI
for 30 mn. Proteins were separated by SDS-PAGE and

transferred to nenbrane. |ncorporation of radioactive
FIGUREphatERIASS ahalRZEHA LSRBGUA APOR pObl Gedeil FUDEIIION AND ACTS

poWNSTEAN O TEBMPRE HE S8crETORY PATHWAY.

(A) CERT and PKD are connected in a regulatory feedback-loop. The scheme summarizes the
current working hypothesis where PKD is activated by DAG and phosphorylates CERT.
Phosphorylated CERT dissembles from PI(4)P and releases ceramide at the site of its
destination. Ceramide at the Golgi is converted to sphingomyelin and DAG which in turn is
necessary for PKD activation. This circuit can be interrupted by mutation of the CERT
phosphorylation site (S132A).

(B) The schematic drawing shows the way of a secreted protein from transcription and
translation through the ER and Golgi compartments to the plasma membrane where the protein is
finally released from the cell into the medium. The arrows represent recent genetic engineering

approaches aiming to enhance protein production. Most efforts focused on transcription
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with Flag-specific antibody to verify equal |oading of

the CERT proteins. (D) Reconbi nant CERT proteins were
waendpgactsesl to an in vitro kinase with purifi edp@KBP2088052493

described in (C) in the presence of cold ATP.

| munobl otting was performed with the pMOTI F anti body

and, after stripping, with Flag-specific antibody to

verify equal |oading of the CERT proteins. PKD and

CERT proteins are marked with arrows; the bands with

asterisks are due to non-specific binding. FIGJRE 6 :

CERT PHOSPHORYLATI ON ON SERI NE 132 MODULATES PI (4) P

Bl NDI NG AND CERAM DE TRANSFER ACTI VI TY. HEK293T cells
enhaBtiag technsibert, &Gw\MnttFHnSD&ﬁbﬁ Sdinderipb pgidll A HrB RO ln ghree examples have

GFPt agged CERT wild type ng SEQ I'D NO. 10, 12)  and
be@Emﬂ%%azlAcle Byt protaiey mwplveddn pestiiganslationa) pEcetping within the ER (BiP,
PDP YR LE- ?a\aé‘ﬁ}@ o2t &b ﬁr{earﬁ oRfd %Rtffn B&et‘ogf p&HA35 Ahd thus to our

raction S recovere ter centrifug at

kndvdQi €GOy scrFathp lfes target far ongigeceigy at laamstzugESOfCthe &FeRetion process

fluorescence were used for (A) Protein-lipid overlay

assays. Cytosol from HEK293T cells transiently
FIGYRESS $IERT ISBEEERTEPARY 30 PRIYQSBETRUAR RUTIBODY .

menbr anes spotted with a concentration gradient of the
(AhHﬁwéﬁtceﬂhmmamfscptcd clath expdessionmdasBERY emomiu@ hkig-tagged CERTL

ond oRERTn: G SNBES N byPend. CBFArIEEGRPE. doq k| h igforms were

1m141@n(fp}b@ip@2£é‘cﬁ%thoﬁntilﬁlagbﬁitﬂﬂdﬁCﬁﬁﬂh@épréélﬂ%m%telﬁé tdre subjected to
60 sec, tosol fromcells transiently expressin

SDERyyeH. @E %b}@ltﬂlw@ot{l@w;lg vatiBPKD substip aitigady %eMﬁbTIF top panel)

n 95 nm was
and;’\gggﬁsglgﬁpq?éﬁlpfx{tl Eﬁg hﬁ@&dﬁ;ﬁ&?@?g%ﬁ lg were normalized
(Bt HEK?B3Twellf [wige espefdced i withl FildcoOERT 18 rasidnt glagieid] alonp with GFP-

GFP fl uorescence. Fl GURE 7 : CERT _REGULATES PKD .
PKRETROAFWOPTANEK B coregiondy m&ﬂrsﬂéf# VA apalyzed pypMgstern blotting as

desBfibihe CE!; SYSALEPK DR ; %éJ {rrz‘m i m PKD-specifi
eSvvilflt %ngl I%lreag- tagged CERT w ty ‘%8% ' * ~Speetiie
antilidpdy 6€2Q; HmttGJEFf)'ﬁnﬁh)l.t ant S132A (SEQ ID NO 14). The bI ot

(C) COS7 cells were cotransfected with Flag-CERT and PKD1-GFP expression plasmids, fixed
and stained with Flag-specific antibody (red). The images shown are stacks of several confocal

sections. Scale bar, 20 um.

FIGURE 5: PKD PHOSPHORYLATES CERT ON SERINE 132.

(A) Alignment of the peptide sequences used to raise the PKD substrate antibody and two
potential PKD motifs in CERT.

(B) HEK293T cells were transfected with expression plasmids encoding Flag-tagged CERT wild
type (WT), CERT-S132A, and CERT-S272A. The cells were lysed and CERT proteins were
immunoprecipitated and analyzed by Western blotting as described in FIGURE 4.
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was probed with phosphospecif ¢ pS916 PKD anti body
(top panel), a PKD-specif ¢ antibody (m ddl e panel)
w@nahsaoBBag- speci fic anti body (bottom panel), PCT/EP2008/052493
respectively, to verify expression of the Flag-tagged
CERT constructs. (B) Measurenment of HRP-activity in
the supernatants of HEK293T cells cotransfected with
Fl ag- SS-HRP and enpty vector (black bars), PKD -G-P
ki nase dead (KD, white bars), Flag-CERT wild type (W,
shaded bars) or Flag- CERT-S132A (dark grey). Relative
[ight units (RLU were plotted at the indicated tine
poi nts after nedi um change. The val ues correspond to
(O} heorbatin0 GSTrFlpt -CERTewsa m@eﬁ(“WT )EaﬁdeS 13barfasisn §EcM:1n§ Gkre incubated in

Conf ocal i mmunofl| uorescence of GFP-CERT (gr eenz
kinaggebuffes crpigining @8%1&-%1? ki the@bsnce {apnd; mcsens? +dé1f| pyrrified PKD1 for

30 M1, PIORGRS §1]%|05\@B §!§§ %%QEI; S&@H ﬁésfefg?(pcon Oénéa[ne. Incorporation of

sectl ons. Ca
radicaages plsisplata gvats hnﬁalglmed Loeah IP.hasphDhnager @ep),GRRIwed by immunoblotting

Wité%rleergsﬁ C@nﬁﬁgctyg%%%ﬁév ed) adlpg Fb%e@ﬁl%f g, "

W&EM YotBING W N EREERENGE ah MAL Bl J %n%?&%@ﬁ Yified PKD]1 as
RANSPORT. antitative det ection of HRP acti vi

deﬂcnbttchm (] pethn PrEonc qffcotdCE?Pdmmmlqbﬂcéamgwaw\mrformed vath the

VBB b, o it BEpRu S BRTE ety Gl toading of he

CERngrBteﬁfseFKBISah@@ﬁﬂ‘ Fr%Ee(ald e Nariedanith Br@ek tire SdndERI?h2
SEQ ID No. 8 The re atlvellght unlts(RLU) of

asterpskp prechicdo @Q@é}?qcri%blg i#8e shown, error bars = SEM
(B) Western Blot of the cell Iysat es of (A) probed
with an anti-transferrin receptor anti body. Equal
FI(EIOREimgSE/RiB PEIOSAHORY LB 1O OY SIFRENE i137 WMbODUL-ATES PI(4)P BINDING
Niéiec:l fic antibody. Fl GURE 9 : CONSENSUS TERMS FOR THE
Rﬁ%@%é&%ﬁ( 4TYs given in reI atlon to the

HERYORE e W%Qfa%kfgéted% hc& ];ésgloﬁ 91%&'1&3 gl%gd CERT wild type

sequence an In re e nu

(WaciSE) vH?i NOAOt 12)Thed Gﬁ%lﬁhﬁt (SESY IDhN(B(D% (Ejﬂlsewsmsharvested by
hy;ﬁ)i&ﬁe WE 40137/08881:‘[ él%fqbfe.fgcst;g%dd emg}lftgscﬁr %tctelénn %ag ?engverecg after centrifugation
at 100.000xg.

Samples containing equal amounts of GFP fluorescence were used for (A) Protein-lipid overlay
assays. Cytosol from HEK293T cells transiently expressing the CERT variants was incubated
with membranes spotted with a concentration gradient of the different phosphoinositides and
bound CERT proteins were detected via their GFP tag.

(B) Donor liposomes containing TNPPE and pyrene-ceramide were mixed with a 10-fold excess
of unlabeled acceptor liposomes. After 60 sec, cytosol from cells transiently expressing GFP-
tagged CERT wild type (WT), S132A, or GFP alone (con) was added and pyrene fluorescence at

395 nm was recorded (excitation: 340 nm). Spectra were normalized to maximum fluorescence

in Triton X-100 and to maximum GFP fluorescence.
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a particular position, e.g. a hydrophobic am no acid
abbreviated wth "h". This consensus sequence was
w@eowsneatsesl by using the WEB-based progranm " SMMRIEPI8®e52493
al so Ponting & Aravind, 1999, TIBS 24, pages 130 -
132). (A) 80% consensus sequence (SEQ ID NO 28) for
START domain proteins. (B) The START domai n consensus
sequence has been derived froman am no acid alignnent
of START domai n proteins. The alignnment includes 50%
65% and 80% consensus sequences. See the follow ng
am no acid grouping for help on abbreviation and the
correspondi ng cl asses. O ass Key Resi dues al cohol o
S, T aliphatic 1 1,L,V any .
WY aromat i

ACDEFGHI,KLMNPQRSTV, tic a
FIGURE\R! QF&TSREQ@H@E%’W,A%H%}T@MOWQ $ECRETORY TRANSPORT.
(A A Stjé_n&'é't klfg'hklel\séeﬁ' lg%a}/elswro}gﬁfﬁ%éﬁ%&ce}lﬁﬁaﬁfg&bé%iﬁ either Flag-tagged
CERTGyI G/p¥, RE] T WAQ.ilfy12) oh e SERIr mbiakeS132A (SEQ ID NO. 14). The blot

wa REREASES! DhNOBBRATART SAEDPRASET| R TR es Jicsmpeific antibody
(mARSHbG afd b HadVBkifi CRRDo W (ko mNintl Rl R - t8A erify expression of

were stably introduced into a CHO production cell 1ire
theddag-regedyCERAwonstrustmoc! onal | gG type anti body. The

(B)el{/lfea?s%%en?efnt toP EIRP-actiVity in the supernatants of HEK293T cells cotransfected with Flag-
ss-HRP and empty vector (black bars), PKDI1-GFP kinase dead (KD, white bars), Flag-CERT
wild type (WT, shaded bars) or Flag-CERT-S132A (dark grey). Relative light units (RLU) were
plotted at the indicated time points after medium change. The values correspond to the mean of
triplicate samples, error bars = SEM.

(C) Confocal immunofluorescence of GFP-CERT (green) and the cis/medial-Golgi marker GS28
(red) in COS7 cells. The images shown are stacks of several confocal sections. Scale bar, 20 um.
(D) Stacks of confocal images showing the co-localization of GFP-CERT (green) and HRP-Flag
(red) in COS7 cells. Scale bar, 20 um and 5 um (enlargement).

FIGURE 8: CERT DOWNREGULATION BY RNA INTERFERENCE INHIBITS
SECRETORY TRANSPORT.

(A) Quantitative detection of HRP activity in the supernatants of COS7 cells treated with either
mock- (white), lacZ- (light grey = lacZ-specific siRNA SEQ ID No 9) or CERT-specific siRNA
oligonucleotides (dark grey = siCERT#1 SEQ ID No 7 and black = siCERT#2 SEQ ID No. 8).
The relative light units (RLU) of triplicate experiments are shown, error bars = SEM.

(B) Western Blot of the cell lysates of (A) probed with an anti-transferrin receptor antibody.

Equal loading was confirmed by using an anti-Tubulin-specific antibody.
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transgenes on the specific 1gG productivity in these
stabl e cl ones was than neasured (A) in serial stock
w@eondosaomsss and (B) under fed-batch producti on cePOUEP1008/652493
as in FIGURE 11 with n=3-4 for each genotype. Error
bars indicate standard devi ations. One representative
result out of three independent experinents is shown.
FI GURE 11: HETEROLOGOUS CERT | NCREASES HSA SECRETI ON
(A) Increased titer and specific productivity in
serial cultures. CHO cells secreting human serum
al bum ne (HSA) were stably transfected with either an
enpty plasmd ("Mck") CERT wild type (CERT-W) or the
FIGERE ongiONS ENN B3 ABRMRFOPATHER AR T IMOW@INI ti ng st abI e
cell pools (n=3 per. genotype the titer of HSA wa
Thejgqnspiup SEIHRN nnﬁelasogt%@f: ngmbgefIgEys, Whl@hﬁé&m @nsensus sequence
anog'h &F?éléftﬁcﬁy td Ble %d&bé%lngaiﬁas @ﬂ&hthte S[‘htatfﬁle(n% %t for the 80%
were cal cul ated for each genotype an ott
comyersus yajudese &% ofi éhet ¥ 2RT ploolas prEtenrmrcohmasedrleape elsaegltven amino acid at

tandar d_devi ati ons. d (C I|'s.from (A
s PRBEREEPOIIPT & hIRTOPIILR EMToracH iy ivitbeRed. every
Thl%%oﬁ'&ﬂﬁ&s ShRmcds ge&'ﬂatecﬁﬁmﬁkﬁé tHd WL BRe8 Bldgrhth “4NEART” (see also

luid were taken a 5 and 7 and subjected to
Pomtmge& Areeisds ORBNTIRS 24, IpegaseldOmbi ant  HSA product .

o ePevPall Sl Rand) 6 kRl el on

ceIIs wer e co (D), CERT-WI .
<B>(4Jbs §1°%i%§ 1 EQUSERUS soquenge P REricen dpared /B aaaHpe pfid alignment of
STARGNRAn PRYLIAS | PRSalghRth AERASIRR! @5%’91941 §O%ed'onsensus sequences.
genot ype. LEGEND TO SEQUENCE LI STI NG SEQ | PCR
primer for human DNA CERT-S 132A SEQ ID NO 2 : PCR
primer for human DNA CERT-S 132Arev SEQ ID NO 3 : PCR
Segthi feliowing amiroedti ONOCHERE G220 BEEDrE DM dhd th€CRtresponding classes.
primer. for human DNA CERT- S272Arev SEQ ID NO 5 : PCR
Clﬁﬁ?Kﬁ%lRef“é}Peshurran DNA CERT-138truncation SEQ ID NO 6 :
alcbifdRoPr i mer fog thuman DNA CERT- 138t runcati onrev

aliphatic 1 LL,V

any . A,C,D,EF.GHILK,LMN,P,QR,ST,V,W,Y
aromatic a F.HW,Y

charged ¢ D,E.HK,R

hydrophobic h A,CF,GHILKLMRTV,W,Y
negative - D.,E

polar p C,D.E.H.K,N,Q.R,S,T

positive + H,K.R

small s A,C.D.G,N,P,S, T,V

tiny u AG,S

turnlike t A,C,D.E,G,HK,N,QR,S,T
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SEQID NO 7 : siRNA/DNA si CERT-1 SEQ I D NO 8 :

Ssi RNA/DNA si CERT-2 SEQ ID NO 9 : si RNA/DNA siLacZ SEQ
wo DoBi 788 hunman: CERT cDNA SEQ | D NO 11: hunapCT/€BH08/052493

protein SEQ ID NO 12: human: CERT L cDNA SEQ I D NO 13:

human: CERT L protein SEQ I D NO 14: human: CERT S132A

cDNA SEQ I D NO 15: human: CERT S132A protein SEQ ID NO

16: human: START Domain CERT cDNA SEQ I D NO 17: human:

START Domain CERT protein SEQ I D NO 18: human: START

Domain CERT L cDNA SEQ I D NO 19: human: START Donai n

CERT L protein SEQ ID NO 20: human: StarD4 cDNA SEQ ID

NO 2 1: human: StarD4 protein SEQ I D NO 22: hunan:

StarD5 cDI\lA SEQ I D I\IO 23 human StarD5 protein SEQ I D

cifTD NO 25: hunan:

FICHJBEeulﬂséﬁTB@M%ONhQFmCE B\I%‘&ASEJEQM@VQ@LQNAL ANTIBODY
PR J%¢TP protein SEQ I D NO 28: START domain

consensus sequence (Figure 9) DETAILED DESCRI PTI ON OF
Exﬁrbﬁidﬂ\htﬁmm\lfd?dﬂbch, ICRIRSI-8M T onthk nnoalit fGERE-Sdnweatk stably introduced into

a C[ﬁ(g tp?oI uctlo carf) .f Eeoc{rggn%tal I?J]malmsmgng %Tml) ?ggecgpheaa{]nltﬁ)ody QThe effect of the
transgenes on the specific IgG productivity in these stable clones was than measured (A) in serial
stock cultures and (B) under fed-batch production conditions as in FIGURE 11 with n=3-4 for
cach genotype. Error bars indicate standard deviations. One representative result out of three

independent experiments is shown.

FIGURE 11: HETEROLOGOUS CERT INCREASES HSA SECRETION

(A) Increased titer and specific productivity in serial cultures. CHO cells secreting human serum
albumine (HSA) were stably transfected with either an empty plasmid (“Mock”) CERT wild type
(CERT-WT) or the CERT mutant S132A (CERT-SA). From the resulting stable cell pools (n=3
per genotype), the titer of HSA was determined during 3-5 serial passages. The specific
productivity for HSA (black bars) and the titer (grey bars) were calculated for each genotype and
plottet as mean values of the three pools. Error bars represent standard deviations.

(B) and (C) The cells from (A) were grown in shake-flasks for 7 days and feeded every 24 hours
from day 3 on. Samples from the cell culture fluid were taken at day 3, 5 and 7 and subjected to
titer measurement of the recombinant HSA product. Specific productivities (B) and titer (C)
were calculated and plottet over the time of fermentation. The following cells were compared:
Mock (-O-), CERT-WT (—A-) and CERT-SA cells (—®-); error bars represent the standard

deviations from three stable pools per genotype.
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i nduce conformati onal changes that nodul ate enzymatic
activity, nediate protein-protein interactions or
wo egahatses subcel | ul ar | ocalization. PKD is a KegT/EP2008/052493
regul ator at the Golgi conplex with PI4KIIlIb being the
only local substrate identified thus far. To test
whet her the Gol gi conpl ex-| ocalized CERT protein may
serve as a substrate for PKD, we made use of a
phosphospecif ¢ substrate anti body, termed pMOTIF,
rai sed agai nst consensus notifs phosphoryl ated by PKD
(Doppl er et al, 2005). HEK293T cells were transfected
wi th expression vectors encodi ng Fl ag-tagged CERT and
LECHINDITO BEQUENRCE EISDING wer e i nmunopreci pitated with
Fl ag- speci fic anti bodi es and anal yzed by Western

SEQIIBY NOn g RER mrimee fonhoman RINAGil-SIE4SURE 4A). A
i L. [ t [ ul ar wei ght of
SE%@Qn%’,wn% gﬁ%gﬁ@%%ﬁtg aét)ﬂg &%&E was det ect ed
SEQADRNBE3 AR piiner fedioerand@WACERARSBI2A he
sphor ed CERT L is r elated to its
SE@&W&%%‘%@&@G@# &rfwﬁﬁ%%ﬁﬁ-ﬁ%wah may i npact
SE%"I@SNOO&‘ PER FEERT FdrtiuhlahDN R dEAI8Sr(Ratsn et al .,
000). To iInvestigate whether recognition of CERT by

SEQH® NVOF FCRptintso dyr hnasind PR (A&t - 13 plomcpu@)rewe

sed .CERT .t.0ge ith a kinase dead variant of
SEéﬁgﬁéKZﬁ%W%ggiigﬂel |'s. This nutant has been
SEQNDWOL 8: JiRNA/DEA $iOERTE2 Gol gi conpl ex and suppressed
Pl 4KI I I b phosphoryl ation in a dom nant negative

SEQJENNON($RYS<eNAetilagZ = 2005). Coexpressi on of

j V&, ' detection of CERT with the
SEQI@@%P @nF‘ﬁ %@)ﬁ%ﬁggg&i ng that the pMOTIF signal was

SEQroeN0d duauinen:RKER TReiteihed CERT phosphoryl ati on
éFI GQURE 4B). Lipid transfer proteins are thought to
SEQAD NP ebumapi R ELcNAned bet ween the ER and TGN

SEQLlﬁvN@ejlgaﬁgmgge@m 12088), where PKD is |ocalized.

nmunof | uor escence staining of Flag-tagged CERT in
SEQOB/NOel4: sumexCERE Sd3MA tPNA-P-t agged PKD veri fied

t two pr i | ocalize at the Gol gi conpl ex
SE@&M&% ma‘%@gﬁgi??fg&’é%@@ experinents suggest that
SES® IMUNOAIE QS altNICAR F @)0h CERE cr0d PKD2 was required

to reduce CERT phosphorylation, indicating that these
SEQU® NOolf/o hwmameY AR F Doadinh ¢ ERGSpotesi bl e f or
SEQNPRBYAY hEhh NS ERT Dot E2R1THEBNgpPeared to play
SEQ ID NO 19: human: START Domain CERT L protein
SEQ ID NO 20: human: StarD4 ¢cDNA
SEQ ID NO 21: human: StarD4 protein
SEQ ID NO 22: human: StarD5 ¢cDNA
SEQ ID NO 23: human: StarD5 protein
SEQ ID NO 24: human: StarD6 cDNA

SEQ ID NO 25: human: StarD6 protein
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a mnor role (data not shown). This is in accordance
Wi th previously reported overl appi ng substrate
wepesilbizes t i es of PKD and PKD2. For exanpl e, RKDEPBNE052493
PKD2 were both shown to phosphorylate PWKIIIb, whereas
PKD3 failed to do so (Hausser et al, 2005). To
identify pMOTIF recognition sites in CERT, we searched
for potential PKD consensus notifs characterized by a
| euci ne, isoleucine or valine residue in the -5 and
arginine in the -3 position relative to a serine or
threonine. Two serines at positions 132 and 272,
mat chi ng t he PKD consensus notif and conserved across
SEQHEcNO26.: FikIREP G cDWer e exchanged for al ani nes by

site-directed nutagenesis. These nmutants were
SEQUBY WOy hpmame 3ot | s and t est ed for recognition

SEBYIDHQ@ Q%I\/?EA@Ta h 88 Wnse hﬁfs%@%ﬁl b dure 3 tation of

serine 13 toaanlnearo at of CERT with
t he pI\/DTI F anti body and caused an increase in

electro tlc bilit indicative of | oss of
LB IR R e i NEES TN a0 on e d ot

Po@ftfaﬁﬁﬁtl&ﬁ? Iﬁm&ﬁloﬁ' af %Lrotélﬁé @yREhc @10 ryltiof, RUPIBRIRA mechanism to

that serine 132 is a PKD phosphorylation site
indgpe giohfarmbtignal edwggész doht bMOdIHetePI%‘JExymﬂfo@t aettvatyarmedatdy protein-protein

To .confirmthat C bl e di rectl )
int SRR PR gubimutE Jp AR PRR & b Kdeuligar at the Golei complex
w1tBePI@1[?U[HB%ehr[g Wd bRyKioBAS&IbISARYEcnMich |BUS ithd ad F’eJ§1D|whether the Golgi
and reconbi nant CE& T GST-fusion proteins produced in

corBplex-dddalizwin GRS goteine nfayr strvd 38 amuhgracifds RKEDt e made use of a

Ph%})g?sé)leﬂﬁﬁage?sﬁrg{}g b En%at e%\émﬁ): %P&dfﬁecgar%gg%égmgf consensus motifs
phdsgh&ZRle éﬁ(T)PP r(gb@g@f 8t 4101n004). HEKI293TtceNd fitrdVRdhsfected with expression

det ecte This was significantly inpaired
veqters eheodis Blapfiagaed aigll GBRTT uBicoRERT dsadpiins werevimmpunoprecipitated

w1tﬁ@]ag gﬁ%er 2 tl]:%:dl ar?cf aﬁ\ﬁl%%dt%/}p%gs%m Bttl% {thS t@'é?’ %&IOTIF antibody

reco n| Ion-sli

(FIGMRE) NAYI K IﬂVIOfIEEdignéldeﬁéﬁﬁotﬁ{ﬁ)g toTﬁiéerﬁole&g&ﬁ hefght bREBRT and, more
esults pr ove that CERT enui ne PKD substrate in

wehlyy 60 el 10 GERGLahds | Ty LGP RRe 4992 s acaker detection of the
ph(lﬁgﬁﬁﬂa't&i &5 Tfﬂh@éﬂ%mr% tb'e%la?éo{h?o CE @-ﬁ be%%(lfoﬂ? tdF8rm aggregates,

very cl ose DFOXI donal n
wh(czhnmap iapads pR(ﬂsphos’lﬂﬁaqcexsdi{lmygtd kimess(Rdya ¢thalt, 2000). To investigate

whgtﬂg Sr%gor A é@&z]g@ by th%@%{]l[qﬁg%% oC yswa?sl cgepende?llt lqgolnnngB we expressed
CERT together w1th a kinase dead variant of PKD1 (K621W) in HEK293T cells. This mutant
has been shown to localize to the Golgi complex and suppressed PI4KIIIP phosphorylation in a
dominant negative fashion (Hausser et al., 2005). Coexpression of inactive PKD abolished
detection of CERT with the pMOTIF antibody, suggesting that the pMOTIF signal was indeed
due to PKD-mediated CERT phosphorylation (FIGURE 4B). Lipid transfer proteins are thought
to act at MCS, which are formed between the ER and TGN (Levine and Loewen, 2006), where
PKD is localized. Immunofluorescence staining of Flag-tagged CERT in COS7 cells
25-
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charge. W therefore quantified Pl (4)P binding of wld

type CERT and the CERT-S 132A nutant by perform ng
w@easaoT3ss i pi d overl ay assays. Here, cytosol fPOIEP2008/052493

HEK293T cells transiently expressing the CERT variants

was i ncubated with nenbranes spotted with a

concentration gradient of the different

phosphoi nosi ti des and bound CERT proteins were

detected via their GFP tag. As reported previously,

the full-length wild type protein denonstrated weak

bi nding to several phospholipid species, but displayed

strong interaction with PI(4)P (Hanada et al, 2003;
codxpitissrd anttl (YBEPIteaged OBRID] IiEd ShiS AR Bid@irdtgink coRcalydP at the Golgi

was detectable at two- to fourfold | owner

corppaE sRGIERE oit9- B4 Hifprigrenret sxpermentsfsuggrst (haf ginpyjtgacous knock-down
of BESh ERPARES |81 ARRRCRRYY Mg, FRRIA: it e o

isofboge tweee prilmhelyecghansibienpt yhdshhdryBERE CHERIG evHeoeas PKIRB appeared to play

the Gol gj, conpl ex, is_phosphorylated by PKD.. This the .
a THer é%e@aiah’é tag‘PWr’i‘is-t S?Eléfls CERFCPIEHMIY( #yth I%fﬁ‘_tﬂloilﬂé rTSB?Per‘]i overlapping
qusﬁ%kﬁ@&ﬁci’éi@@of PKD1 3k P:I@DQfF&%leet, PKEA! 8id PKD2 were both shown to
menbranes. The CERT protein has been shown to function

phapharylatoPAKIHAnsharagt KD ifxilodHadada (Heusadr.cf aRIBP). W
t hus i nvestigated whet her CERT phosphoryl ation on
serine 132 influenced its ability to bind and transfer

To $RNAH Ae0A8F W@&gnﬂﬁﬁgftéﬂﬁ%EﬁF@ Wdiear®BY forFoRntiAOMED consensus motifs
versioons of wld type CERT and CERT-S 132A were

chargcerszicd byl aylcegipe.asaleacinoHEK B ITsided insthandl anthergmyino sothe -3 position

fraction was anal yzed for ceranide-specif,~c |jnRi )
rebg ooy €l POMTSOTET oo ERES HoBedRESL [ prd Eyfgmatching the PKD
coBlsus nibtiftind R8SEYed 8¢rBLsl spebict AMIWRE WOSivetesxchanged for alanines by
cont ai ni ng pyrene-| abel ed ceram de as a fl uorescent

sitedipesteda raitaggaesithi Hysampumts wire eaeessadoup HEGH¥3ddcells and tested for

BRI SRR PALBLRSS, Pl 8ERoe ap 0 s siogac
detsitioddo MAHER Binwvigix ks MO TIMaabied Bdact eptied hn peSeSIn electrophoretic
the increase iin pyrene fluorescence was neqligible, .
mopHidy.cigdicagvarPhilaraiof shemrhendatian. crehilinihgeS ansiugtiongdid not affect the
PP Rl oy lbos Bk o aion i
speicifichlly oc@gornd dywas PKID edbstwatd ailtibadg. Tiotconfise tve PKibems capable of

dﬁ%ﬁ&g&%&l@%}fﬁ%ﬂ%&%@%{%&&&g {%néﬁﬁ,i;,t v%g pce:r o}n?edmﬁasvi#g i?nase assays with

purified PKD1 and recombinant CERT GST-fusion proteins produced in E. coli comprising the
first 138 amino acids of the protein. When the truncated wild type CERT fusion protein was
incubated with PKD1 in the presence of [y-"“P]-ATP, incorporation of radioactivity was detected
(FIGURE 5C). This was significantly impaired in the case of the CERT-S132A fusion protein. /n
vitro PKD phosphorylation of wild type but not CERT-S132A is further shown to generate a
recognition site for the pMOTIF antibody (FIGURE 5D). Taken together, these results prove that
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the wild type protein, CERT-S 132A displayed a hi gher
rate of lipid transfer, evident froma nore rapid
w0 nansaarses i n pyrene fluorescence (FI GURE 6B). H¢M/EP2008/052493
suggests that CERT phosphoryl ati on on serine 132
downr egul ates ceram de transfer activity by decreasing
association of the protein with nenbranes. Previous
data have al ready shown that PKD regul ates the | evel
of PI(4)P at the CGol gi conplex by
phosphoryl ati on-nedi ated activation of PI4KIIIDb
(Hausser et al., 2005). Interestingly, PI4KIIlIb is
critical for the transport of ceram de between the ER
CERMMUis tah2nak PKIT eutstrewe if Tothaet indliva andi0identify serine 132 as a specific PKD
Accordingly, together with the data presented here, a
pm&HHWYP@P@SF%FleﬂﬁEin mai ntai ni ng |ipid honeostasis of
Gol gi nmenbranes becones apparent by controlling the
on-rate (via PI(4)P levels) and the off-rate (via
Serther Bt is rh s lebosy Ipadxiiaity totheCHERT PHhdormaiarisharno asfds 23 - 117), making it

ceramide fromthe ER 1o the TGN |[s essential. for SM :
poss{hi ek aosaRory g eaﬁ%arsttﬁéﬁ?ctﬁ PUFHBmathedy, incrsiygag the local nogative
chde@d Ge hf%?e%ﬂeﬁ%gm%écﬁm%bm% SEVBI dy et ER 7 83 BRIAMRF® 132A mutant
and PC to generate SM and DAG (Perry and Ri dgway,
by a@86yminghprotan-diprd be¢nty asspyerldeni sytosolf GpmPKIBK293T cells transiently

recruitne nd activati.on,(Baron and Ml hotr 2002) . .
oS EC ER L VBV BB CE M AMlEOTE RS RGCH b concentration
graldfe@t Bf A igfegdnt BKEXPhOinbSRNIBE Bl Bb@sd aFR T ihehRraMidtbeted via their

secretory transport (Baron and Ml hotra, 2002).

GFPHeg ¢roicportedpreegydn, the fidhlcaath wikd Stnsrreteimrentpastared geak binding to
. j RT . [ '
B TP OSSP TR DM Ao r e o o 200

LeRKDaad Nwirby2 @020, CSERTES IR bifhding 1o rRI(4)F avdseddectdblS at two- to fourfold
hypot hesis, we transient]y expressed CERT wild t

loweh GorEniralnNs A ERmPEERAg ot b |th1%waﬁdmﬁnﬁqo;ﬁzlécﬁugges§gge increased affinity

. ) '
or RSS90 6 oBRGRISHRLPIGTE: COPOREIL Bkt iy o
CERHR 5848 Béurdntor tha SadgiRiiine et i iv iphgsphasylated églBKID byhis then decreases the

nal yse it h sphospeci fi ¢ PKD ant i body. ( Fl ) )
iy Sttt DL RBIRES! (il ME IEgaH R LOERT with Golgi

mefBRheproteins, likely due toincreased ceram de
delivery and enforced SM DAG synthesis. A simlar
function has recently been described for the lipid

Th%@ﬁfe&é&%. Es:%%gﬁig{pﬁgitgifg&ﬁigga@}s TERRRESS R Bl LIRS ot a1, 2003).
WeGRRs alveltigaedpaidive YCHRT bNeph&ilyladion 0dQ@Ehe 132 influenced its ability to bind
andall\rlaﬁlls-fer;%gllra?r}igg between membranes. To this end, GFP-tagged versions of wild type CERT
and CERT-S132A were transiently expressed in HEK239T cells and the cytosol fraction was
analyzed for ceramide-specific lipid transfer activity using a FRET-based assay (FIGURE 6B).
In this assay, small unilamellar vesicles containing pyrene-labeled ceramide as a fluorescent

donor and quenching amounts of head group-labeled TNP-PE were employed (Olayioye et al.,

2005; Somerharju, 2002). When these donor liposomes were mixed with an excess of unlabeled
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knock-down of Nir2 decreased the | evels of DAG and PKD
at the Gol gi conplex and bl ocked secretory transport.
wo ndosnesss ngly, this effect could be rescued bpCt/ER2008/052493
addi ti on of exogenous C - ceranmide (Litvak et al.
2005), indicating a critical role for ceram de in DAG
synthesis and PKD recruitnment to the Golgi conplex. To
address the question of whether CERT-nmedi ated PKD
activation indeed translated into enhanced secretory
transport, we nmade use of a plasm d encodi ng
hor seradi sh peroxi dase fused to a signal sequence
(ss). The fusion protein ss-HRP can be used as a
acdeperlipekorhey, thONsdredsytinVeyrpii® fRbiessRes &i'dsoﬂeglﬂ%&ﬂd Bldicating minimal
al., 2006). In control cells, secretion of ss-H
Sp%l&ylleauwrﬁmdé draasfenfa #cAPter Msabransa (dafe iﬂ@ta@@évnév‘épon addition of wild
[ X S R
typ% ﬁ%a!EEn% %%teots:cﬁgtgosgé rfgﬁ%a%: %Il(gl QI%g%qu@%ag %ted which was not
obs(eH&dS)sl&m @htral cytos?)@@ﬁVed];a)ﬂ-t]rz&ﬂﬁ:latede:tellabvas uQ@KXﬂGURIEnﬁB); Compared to

reI ahr o retiqn of ss-HRP into_.the
thegiilskhs Pratipn: @?ﬁﬁfd%éﬁ?\ irhlay o€ it et ab TRidFaE ik oy idont from a more
TR e h ®). 198 KRR (HRT phosphoryl
RSP RISEL0. B85 ) (RESREESENR HRT shspnatn
on aamwnBZodovgecglé@tesj camRIdeFRIBYRE a7B)ity bintlerressingnaghyciatiom of the protein
oul y,detect, a.sli rea ecreti i th
wiRiereRieolP RS o iy BB IR RE IR Bl df B breicop ac e
Gollgltdérﬁﬂn&( GERThosbhdty la¥iBf nRURE & Betivhkibs dePI4|KIﬁBCG{é¥1§§é@eet al., 2005).
the conparable activation of PKD by CERT and
Int@E:RlT}gS/ P32 F-lisCuiiRbca¥ A)r, tho utans@st of eerpmmeebbt‘wnelt the ER and the Golgi

ht _of th jgnificantly enhanced ip vitro lip
coppinéfah el ey St actberpenet i i @@@E@S@@quﬂere a dual role for
PKOPHEY Shtaidifie [iFRHREdoSMUEL B Bh 105 SRAMBraiRs TRYo &L apparent by controlling the
necessari | Yy translate 1 nto equl val ent increases in

on-DAG(vib EHEMUS B vESGiIshthe hifghts (maglhitectyghosphmiryledomyoftHR T.
avai lability of PC and the activity of SM synt hase.
Accumnul ation of ceramde is known to affect Golg

ThéBFRAERA&Sédkthidet foANthel RRUELSheY 98N |i8 dsicmBibOfor SM synthesis at this
(Fukunaga et al., 2000; Wigert et al., 199

comprsiraqne { Hanade et ali, 30 Gml@tlwlhzvzd/%Me@ypt@s@ b%i\/'&l) wtHiges ceramide and
PC%Rgne at%% bty I%fnﬁr aﬁltdelgld%\p%( %6@0 tﬁqu{t&%eﬂ%d% ﬁtrerequlslte for PKD

orpho oglca anges

rec@EﬁlﬁTenln asd bapatioke Ba6h aad 8thllicrag Q{)@z;aCbmpomds hhitlock DAG production
ci s/ medi al - Gol gi .marker GS28 (Hanada et a

at therhGA, Fhifit the baing %ﬁ%{fl? dod m@mb(?a)gg apd 1nter%e?g \3)\/)1th secretory transport

(Baron and Malhotra, 2002). Therefore, increased ceramide transfer from the ER to the TGN by
overexpression of CERT should result in an elevated local DAG pool and may consequently
stimulate PKD activity and secretory transport. To test this hypothesis, we transiently expressed
CERT wild type and CERT-S132A in HEK293T cells and analyzed autophosphorylation of
endogenous PKD. Compared to the control, expression of both CERT wild type and CERT-
S132A increased PKD activity, as revealed by analyses with a phosphospecific PKD antibody
(FIGURE 7A). This shows that PKD activation is regulated by CERT proteins, likely due to
28-
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CERT expressed in COS7 cells showed that the protein

| ocalized to GS28-positive Golgi regions (FIGURE 7C).
w®yoosaotssast, in addition to the partial col ocedT/EP100052493

with GS28 at the Gol gi conpl ex, the CERT-S 132A nut ant

protein displayed a dispersed, punctate staining. O

note, sonme of these vesicular structures were found to

contain the cargo protein ss-HRP, providing evidence

that these structures indeed represent ol gi-derived

transport carriers (FIGURE 7D). This finding is in

accordance with the observed changes in Gol gi nenbrane

structure due to local increases in ceramde |evels
1ncfe§béd.lfbii@ﬁld%tdeakfery AA0&8ifordéd S®1/D ALY sahthesisl 99 Ymildrfunction has recently

concl usi on, have identified CERT as a PKD substrate

ewsmw| al’ethﬁmpaé%@fffrdﬁotammalln thel meintsRaniep M@é@YﬁlS at the Golgi
e[H?sf 9 erég(@%@kq&%f@ﬁpihéﬁ% g%@&rﬁ%%ﬁea{ et 'aPnzp&ﬁ. RNAi-mediated

ow t pllays an 1 nport [*e in vesitcu
kn(tctkadwpnoﬁ Np2 clcessesd thy lemeb;\bdeAg‘r a:IEerHﬁDdae tixs Galgi complex and blocked
substrate f t he sy s of t PKD tlvat({ .DAG
secg&to%rad]isp% }eaﬁggglyv@ 4t é?ug ﬁgcpp g the, é) itigp, of exogenous Ce-

cer%ﬁfeqmt’vﬁ( Lig thO’S)r ﬁlﬁf&laﬁﬁfg cR¥cA rIRIBL de¥Smide e PAGK synthesis and PKD
Active PKD p osphory ates CERT at serine 132,

recmmlsetldecﬂle&‘mlglg:onm@XafN nity of CERT towards its lipid
target PI(4)P to ensure continuous rounds of lipid
transfer fromthe ER to the CGol gi conpartnment. The

ToGaldees9fthé R@eRIoBSENWhihée TMHFON nfdded¢d PKIUE Wit oAt ifdéddatranslated into
over expressi on of CERT enhances protein secretion. To

enhap s ACERARIE tighendik W amade tlf’fﬁ?eOfc?pD]@@TltdeeﬁCleﬁlg erserasahi negoxidase fused
to !id:g%h%llr s%ﬁHgdl%g é%ER?heeﬁﬁ{oeﬁs g\fﬁh@’ éa%s%l ﬁsedrhs a reporter for constitutive

experlnents
propeti fsecrotish (B'zhrd a&tll, \2006’) afi cHﬁ%lPolWlsﬁ@do@ﬁtoﬁdofaﬁst-HRP&ould be detected
hours and showed ngarable | evel s in bot
withignk hejr a@éumgeaw%owﬁt%@ UM?%WP@TP%‘&P&fl%WSSﬁGad PKDI, which

1nhk'[l!'_‘)1!:s> @ {0&# Er% %ﬁy it %ﬁgﬁ e&%ﬁhﬁ(%sée? et QlatngﬁmLﬁj%gghl et al., 2001), almost

treate RT-specific s
entﬂbllygafuxtmgalt@bﬁlle degre(ibil GUREHBP. inkhihe supeine@ahie dhithednfirmed that HRP was

ced RT Ie els lead to reduced HRP.sec Lon from
sect el Bt PADRIRATt Aol BORE EoPbd Ao Pk QR gL Pe and CERT-
S19fA %Tglﬂl BudHéntS&E HeSinunt b S8R HRIPFRGERHE 79). }Intef&ﬁngly, we could
only protein secretion, but also the abundance of

onltyr@t\@h@rﬁbnghh gcprast @i ﬁeqrqvtamsfvéh rthey Ghle bl HIA wagant cornpared to the one
obﬁae{:]\fg (%1 gle%@%{f Wll%ql}'lqget Il)r%Qen? fTh(i:sEﬁ-I;n (acco a%%e w'% the cornparable activation

of PKD by CERT and CERT-S132A (FIGURE 7A), but was unexpected in the light of the
significantly enhanced in vitro lipid transfer activity of the CERT mutant (FIGURE 6B).
However, increased levels of ceramide may not necessarily translate into equivalent increases in
DAG, because DAG synthesis might be limited by the availability of PC and the activity of SM
synthase. Accumulation of ceramide is known to affect Golgi membrane stability and induces
vesicle fission (Fukunaga et al., 2000; Weigert et al., 1999). We therefore investigated whether

overexpression of the CERT-S132A mutant affected its localization and/or caused
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FI GURE 8A were pooled and the |ysates probed with
transferrin receptor-specific antibodies in Wstern
whbas/1emperi nents, a strong decrease in the anpCmEPDNS/052493
transferrin receptor becane apparent, whereas sinilar
transferrin receptor levels were detected in both
control cells. This finding suggests, that the lipid
transfer protein CERT is not only inplicated in the
transport of secreted but al so of nmenbran-standing
cell-surface proteins. This mght not be surprising as
both types of proteins are equally transported in
lipid vesicles fromthe ER via the Golgi to the plasm
mofEhBiyeadt cRiidet BHtheUSElgt Agpasediie CBRT hisalsect XieMiohstrad ®Scolocalize with
[ denonstrate in the present invention for
I

whi ch -
thergmpial olgl markor 412 (Ffamadhetetl- BV OEfRTmUTHIT SRRt alysis of GFP-
tag QickRe é'x‘folséﬁgéd' ﬂ%@@caﬁ%ﬁbw}&’ fhat %?r@_[grnolr&cﬁfzed to GS28-positive Golgi
p t gl conplex to

ecret ory rotern transport rom
regidne (PIGERE MENByacmtdets G abdidon no the patiels evlocalizetint ivith GS28 at the

an be appli o_pi.ophar maceutj cal protein -
GOfﬁﬁﬁe@&Xu ﬁhl%@ﬁ“%y%f%%t SHOE %@F&%qdn% Agggd, punctate staining. Of
nott! QRRATITRGEW veabulRr Ah&inieP WG GHLAN t@fcoliane ixe cargo protein ss-HRP,
proteins such as anti bodi es, cytokines, gromh factors

proyulie ayidenged Hhaspthicet istruciurdsnadkéd repraschadeolgedaptedr ransport  carriers

(it T i i P s Vs P VP 2P R Golgi membrane

stridAue Ahé @lo6ANndreaseemedetdrhivie #vRlsi (Blkuraa 81 d1., ROGY; BV Eigert et al., 1999).
producti on processes, the degree of success of this

strategy as neasured by the increase in the anount of

i B Bl B0 KRR SOBEARO M vy igrs for v

relaiohsliip (Hebwleshemet®ldns 181i¢ Hisgnsdie ahé Proveinnsedretion. We show that CERT
expression construct encodi ng a START donmjn protein
plags,ph 1r3gor@[§h110’le o} ¥gSpsala tragp 06Fsses Iy prepiding ceramide as a substrate for

theAShink@k ¥ €hd ﬁ&ftivaﬂgpmkli Yt Gollg M Rds §d E{r@e@%%%onstrate that the

tected in cells expressing urnphosphoryl ata
systam antiglBly32Aulatddt er ahogrsivs fexdhaels $oopn Aativ€PRT) phosphorylates CERT at

serfof G ML EFGERGE TFob TBIArD) GE LHBRDAROHAN areet PICHP to cnsure
cortfbibiROSYind T e trhdsdR TR tht FraRSthe Tl Arbaattmedli S can
be particularly useful for fast production of smaller

quantities of drug candi dates or drug targets
Thd 4&& SR pirensetqth%rven %o%uéliegr%! dér%g’l?s%‘ragehth%p gvedrgyp%les%{)orrrleonft CERT enhances
protein secretion. To investigate whether also the opposite is true, meaning that reduced CERT
expression would result in diminished secretion, siRNA experiments were performed. The
activity of HRP was detected after 3 hours and showed equal comparable levels in both control
cells. In contrast, a dramatic reduction of HRP activity was measured in cells that had been
treated with any of the CERT-specific siRNA oligonucleotides (FIGURE 8). This indicates that
reduced CERT levels lead to reduced HRP secretion from the cells and further underscores the

important role of CERT in the secretory transport.
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In a further enbodi ment of this invention, a producer
cell line is transfected with the sane DNA constructs
w@sgooahaonses and subsequently subjected to sel ect PONEPD08/052493
obtain stable cell pools. For six cell culture
passages subsequent to the sel ection procedure,
culture supernatant is collected to be anal ysed for
the content of protein of interest. In case of a
nonocl onal anti body, the concentration of the protein
product is determ ned by ELI SA and di vi ded by the nean
nunber of cells to calculate the specific
productivity. Again, the highest values are seen in
the cell pools harbouring the CERT nutant. In cells

contalnlng a START domai n construct expreSS|on of the
Inteyegiingiyh net oplyt Ripkedt scsetiang RHE plsauthq Jousdmestidhe dispapegbrane protein

traﬁs?erpﬁgco gfor%gs "H%?tfe geﬂe ?ﬂlul:ﬁon YEE¥RY! ('F[(h@kEr 9 Wiifen the cells from

can talne stabl e transtectants are
FI(%UREE&?( sdrd podiad i the [fsbsipadield With memifatinanseptdrrspeadit antibodies in
se set.tings, overeé55e33|on of START donain

of t
Westest éa? sCADSHAEN Bo 2eFgc A Tep ik <BF imappt &rfttr%fﬁl%% receptor became

appak 3] eh& sl sitBf @RISR AR SHEL 1R6&s HWRREREQES ih I?)oth control cells.
transiently as well as stably transfected el |

Thisifmdsng sulggq:mmah ghet liad t@ﬁsﬁétTprdmCERﬁrlsmet nyy smphcaagi in the transport

of 5t by R e B e g bR b Sl not be surprising as

bothet rfgirbterhs GRNEallp ﬁ!l%nsﬂaﬁ%ﬂ h TibfdNRsTe BRAERAER via the Golgi to the
odi nents "conprising" or "conprised" enconpass the

plaﬁm @egﬁéaﬂef dngl thyrbesditherme ebllir skpaigrastes VRgh hap pisrdsmonstrate in the
pre§ént %V.Fﬁ{lor?%q {2 dﬁlrs?tu%lfﬁgrapésmﬁuglce? B}IQ}%‘?@F inalimting

coursée o hi's present
|nvent|on have the fol |l owi ng meaning. The term " START

mai n" stands for steroidogenic acute regul atory
Th?) ﬁa@@gﬁ apdstheppsyligng pewy mlqdﬁ rtrfb&tﬂ%tf%wfi@rmry pa%%. tgpnsport from the

Go@'c%nﬁg?é}g{gnthgfpl uhlegl%p? | pl Qﬁé es@ﬁsmzieérgéo& %an be applied to

entl Inftrally as omal n
bloﬁhlainﬁlcﬁsical/v 2008, 'lfBaI}ulfaximﬂr@ and Hweﬂeeynessﬁ@DO) of CERT increases

oS e e STl ST B B ISR DeBAS, Spins, ot
facgﬂg% g%cglr)%;érgﬂrllﬁ?ogéﬁg%tlﬁﬁﬁﬁ 1%k Qe Br@ B dhOasaGitdlSlial growth factor, and
membrane-bound proteases.

Although the method described in this invention can be generally applied, to all protein
production processes, the degree of success of this strategy as measured by the increase in the
amount of protein produced can certainly depend on the particular nature of the protein of
interest. CHO or other producer cells are transfected with an expression construct encoding a
START domain protein such as CERT, StarD4 or StarD5 or a mutant or derivative thereof.
Notably, the highest titers are detected in cells expressing unphosphorylatable CERT mutant
S132A. Heterologous expression of CERT, and especially mutant CERT, in CHO cells can

enhance protein secretion, for example of a monoclonal antibody, on the transient transfection
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domain fam |y menber. The nost striking feature of the
START domain structure is a predom nantly hydrophobic
wo poosab73ext endi ng nearly the entire | ength of PETEEP2008/052493
protein which is used to binding a single nolecul e of
| arge |ipophilic conpounds, |ike cholesterol. The
structural resolution of the START domain famly
menber M_N64- START reveal ed an oc/b type structure
consi sting of nine-stranded tw sted antiparall el
b-sheets and four a-helices (Tsujishita and Hurl ey,
2000). The donmain found in various eukaryotic proteins
is referred to as 'classical START donmain' (CSD) while
leval. STHiI% tar bdgurearbpeififlifor fadt froandtidnios skapwquastitésiafiirug candidates
al  ergen START domai n (BA- START). The term " CERT"
or HE HHBS 8ecesHeY H RIsrmaeuties] rescaich epietevatgmmrent. SEQ | D
. h " "o
tn SR SR b et B profdher cTREE FFSRERE i tho same DNA
comfru@ERY abevd areldsubsapetthe suhjedtabta shéecsioque pbilSEebleDell pools. For six

celgl?olg‘tuég Hasgepgej:s }s&l&s@ﬂﬁ g&hﬁféglgét?oel{mgg;ﬁ%%as e%sﬂ%qtﬁgant is collected to be

andW Rl efoR thRCERlerd HR pR6teIhehR, inRRd: NEERTA SFPS 0h&hdblo@N tintibody, the
further, PHhCERT protein, MRhCERT protein and SThCERT

congeunirasion of SeepratesopER1E528Sormiaedatia ]S aadilivideddydbamean number of

t, al 0 . The te Mderjvative" .i.n general )
celR o RsisubRC B iortin reGhliEfe hehs 08 iR Y sesainghe cell pools
hard&@irf th EERT @fgatt. InndERtcbAinivdhh ST ARBRBSmbiAadon k&t expression of the

sequences nmedi ate the i ncrease 1 n secret or% tr anspor t

profgin o defierest Phugnisiesntly, enbrneegt gaperareds tu YQYCKrort ppiransfected cells. Very

. in t] a ' | [

nfEPSIR N PP L RO, AL SOHLG50te By o b

ferinBntagcpse e eadi bh thidle settings, @lerSpepdaint @B TARS domain proteins leads to
conpl ement ary sequence. Preferably, the polypeptide . .

enipgpe etnEcsionmicydibedigs Hngte|cell prefeing aad Jugfasq raggpfprs in transiently as

Weilgg %Bﬁgkaﬂsﬁcéﬁm el Wn&sb 11{(?%}12 irtg%te ’ aAbﬁ ?Hl?%gl%r%ins such as CERT

S CO enentary sequence.

or farPpeptiHaDiokrecabletoentancd diecspacifid mrodetioh eaparitat of the cells under
p | east. 90@6Hdentical in sequence with the origina
CrOSRFHML eOWIIGNS s conpl enentary sequence. Most preferred

Is a
DEFINITIONS
The general embodiments “comprising” or ‘“comprised” encompass the more specific
embodiment “consisting of”’. Furthermore, singular and plural forms are not used in a limiting

way.

Terms used in the course of this present invention have the following meaning.

The term “START domain* stands for steroidogenic acute regulatory protein (StAR) related
lipid transfer (START) domain. This domain of about 200-210 amino acids was identified

initially as lipid binding domain (Soccio and Breslow, 2003; Tsujishita and Hurley, 2000). The
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pol ypepti de nol ecul e or a nucleic acid nol ecul e which
is at least 95% i dentical in sequence with the
W@R00gi10/B88 sequence or its conpl enmentary sequeneer/BPm08/052493
di splays the sanme or a simlar effect on secretion as
the original sequence. Sequence differences may be
based on differences in honol ogous sequences from
di fferent organi sms. They m ght al so be based on
targeted nodification of sequences by substitution,
insertion or deletion of one or nore nucl eotides or
am no acids, preferably 1, 2, 3, 4, 5, 7, 8, 9 or 10.
Del etion, insertion or substitution nmutants may be
leng@nsthd STARSI dgmEh heySREE bétihveeiil AgesiBirbingdidids 06r between 180 to 223

PCR- based mut agenesi s techni ques. Correspondi ng )
Aampet s OB MOTE SReGIIgRE RAWEILE TS ol dh aminp 2dfhdendipggyn the START

doﬁlﬁnqéﬁﬁéﬁh %ﬁieil'. V\'Tﬁe? n%gisﬁtjﬂgﬂ lfeﬁtﬁlfee bENRES: .A-Iﬁ‘lc3 domain structure is a
|§én t he

sequenc Tl ty (0] a reference sequence N
prefomimntly hpstephoton tunetlngstdndingencarip e BTAREngtbmditie [BEQin which is used

o DB, A0 B 1 S SRR AT Mot o s
Aty BSONL QISR e

comdistigpeast minentriddy fvittcd apebhalicli P-shb®s rand epuencrelisas (Tsujishita and
are identifiable with the help of standard.

Hurley| 2Q0renthe dorgeini formd in maripte PHksieotici profois yrieéarpd to as ‘classical

: ' . : LT ! . '
STARMCRRER, (] EhI aGHNEuLKED RARE, @ iy & Gl % pirch alergen
STARQ ddmdvo (BA;STARTY, 16, 18, 20, 22, 24, 26) or with
fragments or derivates thereof or with sequences which
are conplenentary to SEQ ID No. 10,12, 14, 16, 18, 20,
22, 24, 26 . Preferablg the hybridi zation is Eerfor
?

d
The, ey CRRT rigepmppsyy haih spiGedamsefd KR EH BB TSR 1D 185511) and CERTL

(SE%(%&? Nv\d/;gﬁr 'r;lgfe;t%g%E%g’ nahg o é@%ﬁ%%%@tﬂ&%saﬁle splice form of

CERAr deeis pd fid hmidyc heclboti dpegudce SHESIEY Nber2. exenpl ary i n
(Ausupel_ et 2002). The term "derivatives" f

al o ur er
Therieams (iiok JUHL%%PWBWS%F%BE ,pr%@sﬁaﬁasgmmtaﬂants,mERT, hCERTA,
PHTMOAM Sh@SPEA mgprései@ aR8 rﬁcg%ﬁﬁfsr ROLAC R i @SPARCERT protein,

position, the deletion of a inding site or

MRICERT protein and SThCERT protein (see also EP1652530, (Hanada, 2006), (Hanada et al.,
2003)).

The term “derivative” in general includes sequences suitable for realizing the intended use of the
present invention, which means that the sequences mediate the increase in secretory transport in
a cell.

The term ,,derivative* as used in the present invention means a polypeptide molecule or a nucleic
acid molecule which is at least 70% identical in sequence with the original sequence or its
complementary sequence. Preferably, the polypeptide molecule or nucleic acid molecule is at

least 80% identical in sequence with the original sequence or its complementary sequence. More
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CERT Serl 32A nmutation. The term"activity" descri bes
and quantifies the biological functions of the protein
wowdositorgshe cell or in in vitro assays. An exapQi/EPmis/ 052493
how t o neasure "activity" is described in the patent
appl i cati on EP1652530 (Hanada et al.), which detects
ceram de rel ease pronotion activity from nenbranes.
The |ipid nenbrane containing ceranm de has to be
prepared so that it contains 12.5 nC (225 pnol) per
sanple of [palmtoyl-1 -14(]
N- pal m t oyl - D- et hyr o- sphi gosi ne (herei nafter, may be
referred to as 14C-ceram de) on the basis of a m xed
preffdrphld, @RNBOISHépEde Oho RBEIS Pdrahndidit cletd infigecaitd is at least 90% identical in
phosphati dyl et hanol ami ne at the ratio of 4:1 derived
sequERs® W Y6l Niginal sseqgusicantr e icomplimengincaeenchusMost preferred is a
/ i
polfpchi P ihteru 28 PARIAP TR Enflcul LRnRALL W LK PPATHESERID scquence with
theAfrigaral sdymemgronrnts cofplldénpindary aeuienedarfdodisfaays the same or a similar effect on
measur enent _has been di spensed in an Eppendorf tube,
Seqqn0ﬁ§§ﬂﬁaﬂggmﬁﬁwg@ngy spraying nitrogen gas. After
Sec{d&h@e d{ft@e&%f Riaﬂe 3G dnbh temgsnceNaPhnT1b Eus (REWertds from different
o which 50 MM NaCl and 1 nM EDTA have been added]| has
orgapisime. abldydmight e Wwir basdd IOMﬁaxgetedrmpdiﬁgaticgnof beguendse by substitution,
i on. becones 2.

insg PR PR EHREr (B S aroys P Ele R ot R pOYREER A2, 4,5, 7.8, 9 or

10.S DRR¥SANnSerGONSF atbetitulidp ettandhaf begantracd ukiag sy specific mutagenesis
Branson, Co., Ltd. ]. The supersonic treatnent has to

andoe/obel?G&bﬁﬁﬁl anutamesiprteghmqyest e sCormispordimg | ethpdh digsdescribed by

(Los‘fggg & 5'111&( Egrbgél q?%@% 6119.{3’[613 968 ES&% %n?oglgll 116?6? nce£~I €

ersonic tre es.” The

Thé ispiudnoe iduhéine op raetbadsre@bel sbqtllam& (@ ythd @retssletdmlventibn belng for example
cerani de rel ease assaé The ceram de rel ease reactio
04

STf*BrT qdqygain .S&Qjﬂ?@m% Ad- H)scaa@@&@fmﬁleﬁsbywmgoﬁorréaample standard
,,alt et 4 %ﬁn i .OBE g ﬁts%g&cémal nﬁ}@b Rmdﬂbﬁ]et alf, 1996); (Zhang

er eof St an condi ti ons e anount
andp Maildem I@QW})eséﬁmlndmaeg at&)alcﬂgﬁdp«vhnmnﬂhbﬁﬂt wguthm ingheir sequence and are

., 2-fql.d nol ar ui.val en mount .of ceyam de cont ai ned

idefi e AR T pE AR R R TRAN Sed op 1o 50

Fulﬁ'llrerﬂféfé" g byé fﬁ%seﬁt ﬁrﬁzgnm)\ﬂ HeP&sm NaEHaldf ﬁfeaﬁéo Wnu‘é)elct @cid molecule
h 100 and 0.5 mM EDTA have been added

(singhe or " dottae ruaeD idh By bz SEBYD il hg2.20, p1L6 o8, 20, 22, 24, 26) or
w1ti1 fPagrnenFs 0r @S ates thereof or with sequences which are complementary to SEQ ID No.
10,12, 14, 16, 18, 20, 22, 24, 26 . Preferably the hybridization is performed under stringent
hybridization- and washing conditions (e.g. hybridisation at 65°C in a buffer containing 5x SSC;
washing at 42°C using 0,2x SSC/0,1% SDS). Corresponding techniques are described
exemplary in (Ausubel et al., 2002).

The term “derivatives” further means protein deletion mutants, phosphorylation mutants
especially at a serine, threonine or tyrosine position, the deletion of a PKD binding site or the

CERT Serl132A mutation.
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contai ning ceram de. The final concentration of
phospholipids is 1 ng/nL. Ceram de is contained at a
w0 200800388 about 0. 3% conparing to the total PCT/EP2008/052493
phosphol i pid anount. After the m xtureof these has
been incubated at 37C for 30 mnutes, it is
centrifuged at 50,000 xg for 30 mnutes and the lipid
menbrane is precipitated. In the case where CERT
protein fromE.coli is used, nost of the protein
remains in the supernatant under these centrifugation
conditions. Therefore, when |4C-ceram de binds to CERT
protein, it is releases fromthe |ipid nmenbrane and
transfered to the supernatant fraction The activity
for pronmoting ceram de rel ease with CERT is cal cul at ed
Th%gﬁn’ﬁe A<tipatyn gie@qtp@eq, anfl M@flﬁg%thﬁ&ql%l@%} fgmctipys pinthe ﬂ?g)tem within the cell
orﬁHﬁ%ﬁﬂﬁﬁ fraction using a liquid SC|nt|IIat|on
coun er “furt her possibility to measure "activity"”
An' &aRd Of W %vrpo ﬁt%ertsamcl dgct}VEtanslf AescdBRn ltﬁe gtent Eﬁ]:]ﬁ:atlon EP1652530
reco i Rant ‘neterialc ofcerl T ysat e ‘contai |ng
(Hiledebyal.)t b@tldhr&ﬁtéﬁtmcdi‘ﬁﬂid@tréléaieﬁﬂﬁﬁlbﬁﬁn aftiviBr @dmdBembranes. The lipid
bet ween SUVs is neasured as described previau

merbrap; OPEIRpE §Framprbas, toThtepiepaAd pe rthaéggﬁgntws(ﬂééélcl (225 pmol) per

san‘éﬁ@ b J;ﬁelﬁ%ltg npry 4&? gi - lzl ﬁ/?qu%ﬂ#rol §pﬂg§l @lé: g(l,t&gfﬂgﬂér,e ﬂta?rfbe referred to

as - emazmidab) eh ﬁd: lﬁsis-o:fetrramed dipidacuthsisting of phosphatidylcholine and phosphati-

tr|n|tro enylph sphat.i dyl et h am ne TNP P
dyle@gnﬁa@m& o the Fp ol GsPees bog! 648 19 K SHrePRE) ratloraﬂgge&amlde thus is
2.5%85/nf10! f*oteafﬁ:eeﬁﬁnﬂé 0?%%&19& y YR3bE&sntCRANPARE thbrane is required at an

porC|ne brai n |ipids. Fl uor escence intensity is

ampet®f d8 pLaAfiBOthe mmoalek@ﬁ lirad ropjre@ 45 antwltsstnleasuwmﬁm $as Heen dispensed

in PR RERB 4% 46 b G S L pPioad o bt B e butfer 1 20

HeﬁiPNamsﬁlff&IiBEM) 6l wihydpesemel Rh82And1 @hell FISTASR®¢ been added] has to
above). Fl uorescence intensities are normalized to (i

be agdedrintherdined hpléﬁgtmlyra@%tsauth@dh%tﬁ@@entrﬁ@nalmpm@ﬁ SOmg)mL A gently

sup-glfslotu% gg&ég&f 1?&8 tg érﬁ)%!ne ngl rgaltﬁaﬁp%ggrup%@g?g e)t?rté%? [Model 221 0

uores nce, coun
mapiifatt@rad tngfaas(m Q. Ilade}l She Atp@tsbﬁtrc tRagsdtdihks toybd performed at 25°C for

measure_ "activity" i phosphorylatlon state anal ysi s .
3 rgipuicERT hg papnlcethgn h6§/ tbf X eh (). B oXptes e%tdf%%n the supersonic

R T e
cerbmfdearlefddESyay] F0ec mivhihidesrelepsd réadion fhbthehifidNe€mbrah®oand its detection is
performed as follows: CERT protein or a recombinant protein thereof (under the standard
conditions, the amount of protein corresponding to 450 picomoles, which is 2-fold molar
equivalent amount of ceramide contained in the donating membrane was used) is mixed up to 30
pL using buffer 2 [50 mM Hepes- NaOH buffer (pH7.4) to which 100 mM NaCl and 0.5 mM
EDTA have been added] . Here, the reaction is initiated by adding 20 pL of lipid membrane

containing ceramide. The final concentration of phospholipids is 1 mg/mL. Ceramide is

contained at a ratio of about 0.3% comparing to the total phospholipid amount. After the mixture
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NP40, 1 nmM sodi um orthovanadate, 10 nmM sodi um

fluoride, and 20 nM b- gl ycer ophosphate pl us Conpl ete
w@easaarses i nhi bitors]. Lysates are clarified bpCT/EP2008/052493

centrifugation at 16,000 x g for 10 mi n. Wole cel

extracts or imunoprecipitated proteins are boiled in

sanpl e buffer and subjected to SDS- PAGE. The proteins

are blotted onto polyvinylidine difluoride

menbr anes(Rot h). After bl ocking with 0.5% bl ocki ng

reagent (Roche) in PBS containing 0.1% Tween 20,

filters are probed with a phospho-specific anti body

such as phosphospecif ¢ substrate anti body, terned
of mMBTHaE betRirzabatédal 37T fo0BS Eiiswtss, Mok icéiriflpes phs0,yd@ke tor 30 minutes
PKD DonIer et al, 2005) Protelns are visualized

NP S &Itréﬂp}taéad da élaﬁﬁw yheist G yraiin dggm Reoli is used, most

of %tg Eﬁlgﬁqeﬁﬁﬁgﬁﬂ Hilg ﬁ&?—g?tgﬁteur@%} ficld &Etﬂ%&t%ﬂd{o{ﬁgﬁf’oflg ) gherefore, when

an

anot nher assay neasuril
[4Geanmidednindsss iﬁEléT grotéln) rit & rﬁleamls ﬁpnotﬁlelhlmd apmarine Rod yransfered to the

or a protein interest. Cells are otransfect
SUPRSENaf4Rb factign. ﬂgk}fs?fﬁ“éflt}irfﬂr gwgmm&ec@fa&n ¢ pelegse- Wit g%@rwfm calculated by
meﬁ’é"u‘flle thé BRI i00aiR% (CRTn tRe glﬁfeh?a‘f‘atnt (Efac siff a@Mid scintillation

famly protein“at a ratio of
counggpecti vel y. 24h post-transfection ceIIs are washed
with serumfree nmedia and HRP secretion is quantified
A dfitter (fhssibilitd tanehcBsune Biaciivicdbat iaoninofvirel ariahiiéd tcambfer assay using
i s o M LTS0S B SpomRiaed transter of

cerﬁ‘ﬁi/det DetWR&S Wity d e meaGkty 'aEydesér?ery I‘é§ioﬁﬂ aﬁOla ioye et al.,, 2005). The
uorescent ceram de anal og e.g. Bo i pyla % &,

tratﬁﬁerczes@nndze}lrepemﬁ@nm dbmeveebcbaa r@rmeneIslipid/nilh tcawpospd| dfsporcine brain

AR TR RN S a——
phﬁﬁmtay{e&aanaan@ﬁe CENRUPEY €860 WeENmb hey) Ciﬁ’oﬁﬂde@ﬁ? Pt R8mERarju, and a 10-

transport of the fluorescent ceram de was
foldy sapesh fafeapcpiier vemeles cempescdseingereiie Urpinekipidn Flupissqepac intensity is

rec {1 dell '&? iiﬁ%\éb KQ}%(&TQU&Q f34\§@1 sth‘vvJ difi 4%&%&:@@11% Iartgrgt%g r211%id1t10n of 75 ug

€ ce caonfocal’ plc ures
cytbsdTErop® HEKS 9amdcliheardsidnoly espemding thicehish-taggvd 6 ERTasild 66e and S132A
in the cytoplasm and over the CGol gi conplex of the
progeapy §secTdheve), JtlapEsqeRes EMeRGHECs cE cRATEREEES fb ) tthe maximum intensity

obthind@ 2 BSE Gl addit@M of Triton X-100 (0.5 % final concentration) and (ii) the maximum
GFP fluorescence, to account for different protein expression levels.

Another possibility to measure “activity” is a phosphorylation state analysis of CERT S132A e.g.
by using an anti-phospho specific antibody in a Western blot. Whole cell extracts are obtained by
solubilizing cells in NP40 extraction buffer (NEB) [50 mM Tris (pH 7.5), 150 mM NaCl, 1%
NP40, 1 mM sodium orthovanadate, 10 mM sodium fluoride, and 20 mM B-glycerophosphate
plus Complete protease inhibitors]. Lysates are clarified by centrifugation at 16,000 x g for 10
min. Whole cell extracts or immunoprecipitated proteins are boiled in sample buffer and

subjected to SDS-PAGE. The proteins are blotted onto polyvinylidine difluoride membranes
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intensity in the Golgi divided by the intensity
nmeasured in the cytoplasm The maxi num uptake ratio
woamsnesstired in control cells after 25 m n i nECAP2008/052493
on 370C and this value was taken as 100 percent. The
quantification was made fromthe data of three
i ndependent experinents in which confocal pictures
were taken in twelve different tine points and in each
time points 7 cells were anal yzed. The term
"productivity" or "specific productivity" describes
the quantity of a specific protein which is produced
by a defined nunber of cells within a defined tine.
(RO'EHI)E Adne Gldckthepk @6l 0C% BldckingSeddrat (evhe) b PBSbAthidirgV@ 1% Tween 20,
sure for the capacity of cells tq
ﬁlt@f)% ;ﬁ‘Ff‘eE@Pé‘}/ Mithes Phasphe-serséee antihody é}lﬁl #¥ Phasplgspegific ppbstrate antibody,

terﬁlgc?gml@xlals%ﬁ ak!ﬁﬂ z{oﬁkéﬁgumwfs gﬁgﬁﬂog}gate& B?g?@%f%éﬂéaﬁeﬁ et al., 2005).

uctivity Ts-usually ex ress nmount
Prdtennplar@gvmmhpecbd\wﬂ:ledpqn@ndmldouplﬁdi Mync(arpgdmébw dayrig the enhanced
e nethod to determ ne the "specific
Cheﬁr.nwﬁe?%cw clagHon, Syskp zl%lsf&e)pr oteinis to

StidUathEL AkhyY BInmIRASHY el Q@tl@f?%‘ta s@éreﬁ&@ﬁ%ﬁ? e for a model protein, an
I nterest secreted o the culture nmedium by enzyne

antfbodik ed aj pmtmosﬁntb@mt @s&ayre(cﬂm%ctedimtht d9i R Pkilgzppleymid and empty

vocinaPOFREN PRREEK Talp bR Pk aGERY, ¥ By ST g of any sTART

fanfiBy PROYEIR at & RAIGPOE1:06.51 R&pe@ivielyc Wh UsoRt-frhnkiféttiof delk@Re washed with
and subjected to ELI SA measurenent to determ ne the

serpintfgge medip pad HIRAY wecretion iy guaatifisd aftaiy 1s deafl 6 leby incubation of clarified
celgéu%gﬁe{any{vtﬂ% 1576 1 e?lg ]&@é@r%ﬁ%‘[? %reed oﬁ&w&%ﬂfﬁﬁg&rﬁl&g{ (Lucy2, Anthos)

average ce
at £0aimpl e how to measure the "specific productivity” of
cells is provided by the_hopbgenous_tine resol ved
Anpihgh pay de r"i%f‘éS%fF‘«rﬂP@:(%‘)“)Vlt&s &by uSlpg Sollieqreserptyecrygpidg @pplgg e.g. Bodipy-

labglgﬁ @ nﬂ‘fnfdgcﬁér%olﬂfnacrhas 1[1 @nt@%% NG %rd rn%asure the accumulation of

transnenbrane protein ca so be detecte
pnmmmntkahﬂghpnﬁms¢ern Blottlng The cells are first

QoS oS R BB PR . s ReR e BOVSSR ot and v R
Th&its M Bf GRN FRBESE I QRBmidO &vaARN &Ia%hﬁ@%i‘sﬁoﬁﬂjé&d%uﬁ% @Sihk the linescan
| ysate are than separated by size on

funtcham of therMetamorph soytvere. felviy aaedmwartbrougle th@r@ﬂde iimthgfconfocal pictures
taken | 1n aﬁ‘?erent %m?eugosiggua%gttilé( ﬂ%g}eggetn? 1ntensd[y was measured in the cytoplasm and

over the Golgi complex of the cells. The “uptake ratio” was calculated from the fluorescent light
intensity in the Golgi divided by the intensity measured in the cytoplasm. The maximum uptake
ratio was measured in control cells after 25 min incubation on 37,C and this value was taken as
100 percent. The quantification was made from the data of three independent experiments in
which confocal pictures were taken in twelve different time points and in each time points 7 cells

were analyzed.
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vi sual i zed by using specific antibodies. Another
nmet hod to determne the "specific productivity" of a
w@edos/1038¢ 0 | mmunol ogi cal |y detect the protei nPOf/EP2008/052493
interest by fluorescently | abel ed antibodi es raised
agai nst the protein of interest and to quantify the
fluorescence signal in a flow cytoneter. In case of an
intracellular protein, the cells are first fixed, e.g.
i n paraf ormal dehyde buffer, and than perneabilized to
al l ow penetration of the detection antibody into the
cell. Cell surface proteins can be quantified on the
living cell without need for prior fixation or
The esriealrbductiaiti, 0or Thecifler grddgdtivityt )d"esdi’fbeﬁ tieedlan€i@nof a specific protein
furthernore by determ ned indirectl é%neasurln

t he
whighis aroduesd bf a definedgrmber gk %ﬁ”él"ﬁtfélwéﬁie edt%@egffé@ﬁpemﬁc productivity
is {hl P8ESL ﬁﬂéntﬂgt%eﬁl@a%\gzgar Wi &l aélﬁlo‘?f( QEI‘FSS?oegxﬁjegsﬁsf?tél%ﬁze/produce a

usion protein t protern interest or
prdtehm of MesrRINAtlmscohteet qifrmdmstmal ofianuficanmgt thasp@afi¢ potiuetivity is usually
tri-, mul t.i pl e expression unit

The, term P
eXPf%%%ﬁ%ﬁscaéﬂ%‘H’tt Of PYotR gagleO%fﬁmpﬁre%m@ e gl ng&ﬁf{pg@gﬂ*daf or “ped’).

On@%&ﬁ’é’@ td QetbRGhE FRE-SREBRGRoANEVRPEOF bl echRic@AdMbEeld % ©f quantitatively
ells. The specific productivity is increased or

memh@ﬂtﬁe@tnomft of lpeotpmoefUintdrest tsyerptsd hintghtbe clurchreedie| by enzyme linked

imlglﬁﬁq?esrgrb;?ﬁﬁ Sﬁss}é‘}l’ ?ﬁ#@%}, ‘g? zﬁzﬁlgpﬁt)% tg%]gst %rgt%g%d%i:lgt% fc es'ﬂt ﬁure medium at

defiic@nichdiiantaftcf BQictiftd SmeNEEraficnv@sad gard Rours &ﬂsalﬂﬁ)le of the cell culture
het er ogenous popul ati ons or clonal cell lines of

fludr isatplsen ang anipeted é@ F31S jemetsusameny taplgtarmine thel titge of the protein of
nt.r n t n e | I

mtés%egtvgﬂéa 38686%§?{0ﬁ §t \%ﬁr gaql_l.lﬁer d%{etgﬂnggdfo cﬁi%lﬁfﬁ e 21?& by the average cell

nmﬂB@pmﬂ@&&mhe as used in the present invention neans

mol ecul e that acts to inhibit or sup?ress t he
An@&bﬁ? S3AMBls BOW oot Mgpguye dhe o SrepALer paszatlw 8t «ells |if ygovided by the

ho ous £ME rEBHNRIROILEGER e %mktf(@f%%&] ca C onpounds,

nucl el ¢ aci ds such as antisense anti sense RNA or
“ProdiRiAitySiongkls ddradoningnatdl lmdedti H&nﬂ)m-mmlaed]sor tthasméhlmke protein can

RT transc trans|.atio epti.de
alsgpe Bt e ASS pRin TR BE ey S PR PRt A5t BR s aRg subseauently
lys&tP MR iaNL TRt @nl$nis CRhhas d&EREnts " dieB tas Cﬁhtbﬁ X, Xpidd€or SDS or high salt

meani ng of the present invention are cells "such as
coisanteatmns.c Ehd Qrot@n%ﬁx@t&labﬂy cell lysate are than separated by size on SDS-PAGE,

transferred to a nylon membrane where the protein of interest is subsequently detected and
visualized by using specific antibodies.

Another method to determine the “specific productivity” of a cell is to immunologically detect
the protein of interest by fluorescently labeled antibodies raised against the protein of interest
and to quantify the fluorescence signal in a flow cytometer. In case of an intracellular protein,
the cells are first fixed, e¢.g. in paraformaldehyde buffer, and than permeabilized to allow
penetration of the detection antibody into the cell. Cell surface proteins can be quantified on the

living cell without need for prior fixation or permeabilization.
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BHK21, BHK TK , CHO, CHO KI, CHO DUKX, CHO DUKX Bl ,
and CHO D4 cells or the derivatives/progeni es of any
woboosactsscel | |ine. Particularly preferred ar ePCT/EP2008/052493
CHO D44, CHODUKX, CHO Kl and BHK21, and even nore
preferred CHO DA4 and CHO DUKX cells. In a further
enbodi nent of the present invention host cells also
mean nurine nyeloma cells, preferably NSO and Sp2/0
cells or the derivatives/progeni es of any of such cel
i ne. Exanples of nurine and hanster cells which can
be used in the neaning of this invention are
al sosummarized in Table 1. However,
Thélepradrictivieg’ pr agesli esinofurthbase e Cey |d‘éter1®lﬂédr 1nld&6¢ﬂ$} ib§nmeasur1ng the
cells, |nclud|ng but not Iimted to human, ra
exn@ﬁw@w f spregortgygEntcincgich asithegreen flugiereany @fqt@n&@iFPé Shich is expressed
eltﬁe? %% Q%ﬁgn B‘{ftelﬂ 1tﬂ { epgggmt NEASE or Tﬁﬁ?&% ﬁﬁg n%{ RAlas the protein of
S, can a e us e nmeani ng of this
nnmnyempmmnfabarmy;nﬂmmﬁqﬂek@pm$MQnpmoduction of
bi ophar maceuti cal proteins. TABLE 1: Eukaryotic
production cell linesHost cells are nost preferred,
ThReR RehidetshePlh-aledor pRRAREERGy” AehpFREPMEBHY to increase/enhance the
cul tivated under serun1free cong’tlons and optionally
quctﬁcrmddla:tlvmq)ﬁ:chzlla r'Ehef spe@ﬁgpr(uiuytlptyms gncmqbqgecpon ehdhanged, if the productivity
iy 1an%E %g? él er 1%?5 1gﬁ 8%}/18%8$ R&E%@e%ﬁ%ﬁ%%%@& ol cells and if this
dlffe&ngéml)s, steudthang 051§n1NBzﬁitf iTed Eagl %n&erWWebHi@ah@NEMn be heterogenous
ma), M nimal Essential Medium (MEM Sig
ponvéfé@@é os cigpgl eeledinpurhedtes. §rm§f¢p@d\0(r|gvmlcagiygmglﬁed cells; untreated,
I t S—Invtlrogen)
untsfe%%% rogehan-%qﬁgd R %@Q 9fc_)%ﬁot ein-free CHO
Medi um (Si gne) are exenplary approprlate nutri ent

sol utions. Any dia may be suppl.enmented as
The, ks s aﬁlg/blwrt Hr aS“\PEﬁS%’try %Pseédﬁﬁ%%ﬁl@§el’é>k%‘f?§ﬂ%% mgpns any molecule that

actM ﬁﬁlﬂﬁf Sr r anﬁe?)?ﬁéﬁfonoéﬁlﬁﬁvﬂ Q)‘f’tahS”f@R?‘cH&nagﬁ '15‘P&em like CERT .

as insu epi errm growt h factor
The ezl lnnluldesksmgji olrhichlagtrarunds alutiq sudhsiad ascabtisimse DNA, antisense

hl or i calciu nes hosphat e), . buf f _
serv B8 AEondy Rhit PERETEC e URHS. GhbAGEknEERT transeription and
traﬁﬁb\ff@nddsn\%ll a8 pUb I8 R pree HR QRS 1ﬁferf3¥é’1§/'{thqw valdant of START domain
energy sources, antibiotics, trace el enments. Any ‘ot her

pﬂm%m%swhﬁycgﬁﬁblenents may al so be included at
appropriate concentrations that would be known to
those skilled in the art. In the present invention the

“HYis Qelni” Behy gﬁefaﬁﬁlg orabé yroséd ipvatieh laed celBWuchashamster cells, preferably
suppl enent e
BHK21, BHK TK', CHO, CHO-K1, CHO-DUKX, CHO-DUKX B1, and CHO-DG44 cells or

the derivatives/progenies of any of such cell line. Particularly preferred are CHO-DG44, CHO-
DUKX, CHO-K1 and BHK21, and even more preferred CHO-DG44 and CHO-DUKX cells. In a
further embodiment of the present invention host cells also mean murine myeloma cells,
preferably NSO and Sp2/0 cells or the derivatives/progenies of any of such cell line. Examples of
murine and hamster cells which can be used in the meaning of this invention are also
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with a suitable anbunt of serum can al so be used for

the cultivation of host cells. For the growth and
waeedosabvizer of genetically nodified cells expreBSI/EB200$ES52493

sel ectabl e gene a suitable selection agent is added to

the culture medium The term"protein"” is used

i nterchangeably with am no acid resi due sequences or

pol ypepti de and refers to polymers of am no acids of

any length. These ternms al so include proteins that are

post-translationally nodified through reactions that

i nclude, but are not |limted to, glycosylation,

acetyl ation, phosphorylation or protein processing.
surMagiifddciat TS 1 aHgwehan d@svatil & progedizy &f thesoadlst othet hﬁfnrnalian cells,
. proteins, am no acid sequence substitutions, deletio
inc u}gql%lg ,npf Bpdted éqihurggl,,ﬁ]@@ Ry Mmapkewtand gpdang C@lﬁ liges, or eukaryotlc cells,
: b I t
inc ggﬁlﬁglap ﬁ?l\l{j%&é Itt(:f' ng?(%%tlea\ﬁlilldt@ eﬁ§ Zc')a(lg E%s eb%cueS?d in the meaning of this
invammo pmdlaﬂgcﬁmehe proslubtmm ctﬂ]ﬂophaﬁnwntlm praeies.i n a

pol ypeptide or its underlying nucleic acid coding

sequence and a protein can be obtained with |ike

TA@L@PP”'Eﬁka&&ﬁ:ﬁr@&ﬁ@t oRRLYPGRL i de” neans a sequence
nore than 10 am no acids and the term "peptide"”

CEE@@&NESequences up to 10 ani nQOROERNWBVIBER. The

nrncnnt | n\lnnfl on | S ("III t ahl poltn AponAarata hncot cnll o

CToOCrfit T

NSpor the production of blopharngééxﬁig@rggnbgﬁj

Spj)/gljy gptides/proterns. e T MV&RAOPRI S| RgT LT cutarty

suit@ble for the high-yield expression of a |l arge

BHKDtber of different genes of iAﬂEKEGCLbM)ceIIs ShOMAng
Al | coll et iy
BHKGEK), "sel ected sequence", orECéﬁgaﬁ@t8§EHé23have t he

sape nrnanl a¥al hnr nl a anrl rnf er 2 nNnnl \lhllf‘! nnti da

Hagequence of any |ength that enégggé ka%dug; GFU

] nof Tnter kANt oned by
22%:{392? SBHKOEI dé}{v%glg%) %‘TCC{ ERER

rm"desire roduct". The sel ected sequence can

CHee full length or a truncated|§end&C dNof 815862 or tagged

aene and-can be 3 CHII\IA‘ a gonnm cDNA—or a DNA
CHQ wiférre, preferably, a cDNA. EFAégﬁO%gmﬁﬂE native
C}ﬁﬁﬁqence . e. naturaft Yy OCCU @@Lrg S) , Or Can be

mut ated or otherw se nodified as esire These

CH®OUKXat i ons i ncl ude codon opﬁﬂﬁKZGRLQK§6to optim ze
codon us%%a in_the selected host cell, humani zation or

= tHEYdwHg. CHREel ect ed sequence can encode a secret ed,
CH%ybﬁﬁEQ%ﬁf°' ruel-ear ”“”b'anQAﬁ%%?ngﬂxﬁsll surface
CHO-DG44 (Urlaub et al., 1983)

CHO Pro-5 ATCC CRL-1781

V79 ATCC CCC-93

B14AF28-G3 ATCC CCL-14

HEK 293 ATCC CRL-1573

COS-7 ATCC CRL-1651
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pol ypepti de. The "protein of interest” includes
proteins, polypeptides, fragnents thereof, peptides,
w@bdosab73shi ch can be expressed in the sel ect edp¢IDEP2008/052493
cell. Desired proteins can be for exanple anti bodi es,
enzynmes, cytokines, |ynphokines, adhesi on nol ecul es,
receptors and derivatives or fragnents thereof, and
any ot her pol ypeptides that can serve as agoni sts or
ant agoni sts and/ or have therapeutic or diagnhostic use.
Exanpl es for a desired protein/pol ypeptide are al so
gi ven below. I n the case of nore conpl ex nol ecul es such
as nonocl onal antibodies the GO encodes one or both

U286 the two antibody chains. ThaT(w pmiecds of | nterest™

may_also he an antisense BRNA |"Proteins of interest"”

HDNﬁj"desired proteins" are thoséjﬁﬂhCRbﬁﬁﬂ4above

bpcu at Y, desired prot et st PECY roterns
¢ interest are for exanple, b FAKiykk|§?¥&80¢

|nsuI|n insulinlike gromh factor, hGH, tPA
cytoklnes such as interl eukines (IL) e.
Hogptlcells areymgst preferred,|whem bejng. gstabliphed, aqiaLprgi apql_c@mphet_dy oyltivated under

serl.uh_f]ieg cdnd{tlbn and A‘p(tll%ﬁ?\“}! l‘r‘ %]%dlalviﬂ}_lh? % ﬁeé?%?ﬁly;%r%é’m/peptlde of animal

origitNComagacially | dvhilitael médﬂmnclﬂ ac risn 'sf Bt (BlgﬁlINBelseﬁhbibn Germany),

TNF al ph d TNF b v dNF 1 TRAI
RPEf edp, (emak, Dyssro AndOPH TAEEe: | MES Bl dONENineSiema), Minimal
Ess%ﬁf?ﬂl‘}ﬁ&?% R/fEl\qr {%ﬁ{azgg%&g s"MBJifi @bu%etag(; Iﬂ@&ﬁ'ﬁﬂ:ﬁl\({DM Sigma), CD-

gr owt actors. accor | ng to the inve
CPK)i(lInaitmgelh;eCa‘tkbast Q40U DyS-Iisenlogan), rodictei ©HOoMedium (Sigma), and
Such fr nent s

bodi f th f
profRa 0 o TS B A TP e G R s Any of the

me&ﬁmlay E@Quﬁﬂlé}ﬁ&ﬁ&l s AARSda gyﬁ weth 4 Uzﬁ‘lé( bf @dhBodRY i RBBpRE of which are
bot h ‘chai ns which are hel d toget her y t he adj acent

horgasmss and/or egics rgrowﬁle@@tm;(sm gsommeleh, yanpicotimagpadermal growth factor,

1ns% r? %%tg I(ﬁ?(gxgthe Bag orjév! saRT gﬁfgga% .S'foldgugnwte nf Hag ! Ealglﬂr% r%agnesmm phosphate),
buffErOqbie@das AEPRS), MRRtobidEE (Rith I8 NRIchEsigd) ghjﬂﬁﬁiliﬂef) Jglutamine, glucose or
Furt her anti body fragments_ include F(ab )2 fragnents,

oth@h FEHVHBRS WErgyr MpEIcedanibighcst Betoyele@cats ealy mghapinepessary supplements
ma? SRR 1n§ll& o 5‘[0% lf&br%]ftfi &(;Hcgﬁt?aéfonk Thal? R&%fuﬁ{ g0 kﬁov&n to those skilled in the

ecovere rom ure nedl um as secre
art. In the present invention the use of serum-free rnedlurn is preferred, but media supplemented

with a suitable amount of serum can also be used for the cultivation of host cells. For the growth
and selection of genetically modified cells expressing the selectable gene a suitable selection

agent is added to the culture medium.

The term “protein” is used interchangeably with amino acid residue sequences or polypeptide
and refers to polymers of amino acids of any length. These terms also include proteins that are
post-translationally modified through reactions that include, but are not limited to, glycosylation,
acetylation, phosphorylation or protein processing. Modifications and changes, for example
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pol ypeptide, or it can be recovered from host cel
| ysates if expressed without a secretory signal. It is
woewmsaessy to purify the protein of interest fPOIEPIOO®052493
reconbi nant proteins and host cell proteins in a way
that substantially honbgenous preparations of the
protein of interest are obtained. As a first step,
cells and/or particulate cell debris are renoved from
the culture mediumor |ysate. The product of interest
thereafter is purified from contam nant sol uble
prot ei ns, pol ypepti des and nucl ei c acids, for exanpl e,
by fractionation on i munoaffinity or ion-exchange
fustodk toVother ok hmiesdiP isdqablil&l’subﬁtﬁut@dlﬁﬁdélﬂ&ﬁl@ orfifsCitions, can be made
Sephadex chronat%%raphy chromat ography on silica or

in R SHUEHEG OrR BRER e widlsi the spdepulesmpymims its, biglagagah functional activity.
Fogg%%hgﬁé ERAGNIAR o Bt u%gcep ?ﬁdﬁgﬂl‘c]ﬁgé\’ chP vl utlhbciey 1naa Vgsolh(peptlde or its

het er ol ogous expresse cells,
undenlgwrg nualehd1&1dib<bd1n§anluemtalnd dq)raue'm danrbe e)ballll’[ddemth like properties.
described by (Harris and Angal, 1995) or (Robert
Scopes, 1988). Using genetic engineering methods it is
ThORSRI“BbEp Eliqld%r’ QeHIGEa SOREL&NSHL Adkd BRAY 0 fah AR Santthe Rorm “peptide”
consi st the variabl e regions of the heavy (VH)
HwamﬂRQWﬂthupkghlmnmgmmdQVmgﬂlThese are referred to as
Fv fr Fra nt var = ment qf the ... .
T bR Pp ¥ SEATEC, sr3Ek Pty ShuR? I rogqtipd of biopharmaceutial
pol@zﬁé{ﬁid@ﬂbrd&ﬁﬁwlm i@bertida it \'iﬁrtibhﬁllrwssuli’th(blb her eyeshighiesd @kpression of a
const ant chains, the fragnents are often
largg mmlhar 96 different jggnas@f aﬁ@ra@tém@llﬁ 8hqwipg an pehapged eghl productivity.
regi ons of the heavy and of the |light chain by a short
peptide fragnment, e.g. of 10 to 30 am no acids,
“Gariead fah@bdsy’ (GO Msblectad isetfucndd?, bhigodviy gencSinage ehe sarne meaning herein
eptide strand_ is obtained conS|st|ng of VH and
ancf) FHRedP ByPadyBEetide seaveer of AnyalsegtBoliyt prasdet a Iefpduct of interest or

“p {%'grc'orin@ge tS, ah Ofﬂ@n o8 vy (8 lt&n{:h@ésﬂ?f y%oﬁﬁ&ﬁvi"lae [s( elected sequence can

eso t1body proteins o is kin nown
be fuibllafngthe)r prtmncatad geIE[ e fbescon thggbdi geng,Hugdtcan bet CENA a genomic DNA,

or éﬁ%éﬁéﬁl@%ﬁ ?P?%%@ég’a%?fg%@r %g@ bgtﬁ %ﬁé@?gl?ﬁ%\éee L.€. naturally occurring

forBRd) ¥ddnMR- miticd dr DAV RBFRAI Q! d8Rdired. THRE hb&iicfions include codon
to recombi nant anti bodies wth i nproved

optphizeihesdki anginiize aeddnbisegé st thicoseldetad fpyso pelt.thuesanigtioe ok tagging. The

selec%edl\geqhelllcgccrag aefc’lgoddebal snecci{rert]e% %wogias%lc nucleard Rlembrane bound or cell surface

polypeptide.

The “protein of interest” includes proteins, polypeptides, fragments thereof, peptides, all of
which can be expressed in the selected host cell. Desired proteins can be for example antibodies,
enzymes, cytokines, lymphokines, adhesion molecules, receptors and derivatives or fragments
thereof, and any other polypeptides that can serve as agonists or antagonists and/or have

therapeutic or diagnostic use. Examples for a desired protein/polypeptide are also given below.
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to achieve nmultinerisation of the scFv, scFv were
prepared as fusion proteins with nultinerisation
wa@loovei10m388 The nul tinerisati on domai ns nmay be, BCTOEP100&052493
CH3 region of an 1gG or coiled coil structure (helix
structures) such as Leucin-zi pper domai ns. However,
there are also strategies in which the interaction
bet ween the VH VL regions of the scFv are used for the
mul timerisation (e.g. dia-, tri- and pentabodies). By
di abody the skilled person neans a bival ent honodi neric
scFv derivative. The shortening of the Linker in an
scFv nolecule to 5- 10 am no acids |leads to the
In fherda®d b Oito RS cdmted mdikscales Rusthagcioasclord @ntigdtidsithe GOI encodes one or
VL- superjinposition takes place. D abodi es may
bmﬁd@ﬂﬁﬂ@ﬁﬁ¥¢@g£%dsmﬁbll|sed by the incorporation of
di sul phi de bridges. Exanples of diabody-antibody
proteins fromthe prior art can be found in (Perisic
Thet'pralluct of 89et}st” Byynmisoiteadyantibmss RNA.ed person nmeans a
bi val ent, honodi neric scFv derivative. It consists of
a fusion protein which contains the CH3 region of an
“ProtEN 88 bk Nor PA&EEH 3Rb¥ink9Gre MRRE RERIREARIYVE. gﬂpemally, desired
as the dinmerisation region which is connected to
progafs/poli/peptided pgerotosty @nin{eecsy arcafos exdmplm by @oy llan‘@dao insulin, insulin-

i e sl R PR B i PR BE ey O, CE0GhyE-2 13, s

IL-BY IL16l abogdyitd)errséki i1l-e6l person.-nreansi® - 14|Mal£nIL 16, TL-17, TL-18,
homotri meric scFv derivative (Kbrtt et al., 1997)

mt@&mn e valphay e@NNh@taeIEN \gamyna, AFY prisgsd odlil P clepytumor necrosisfactor
TEE QY a8 f??k ha SRAUATE GeleANH Qalif LIPS GM-CSF, M-CSF,
by iip ITl'e

trlners d protelns pérson heans
M(any afnunVEGGn ailscd dm‘ihld&d(lfs the @mﬁuendsn bﬁ&tythﬁ)pﬁﬁtiﬁkﬁdar@'yother hormone
genetic clonin co-transl ati gnal processes with
groa\ﬁ%tfh%?mp 15¢ ansinest awémsfwé PriBealion ChARIRA anentgrously used for

pro HE‘t | 9f- anTF@ddésk 'olr lﬁsa%nfé fssﬁf%réﬂlf | lSuﬂ‘l %ntfsaf}ﬂciu'd@re g Fab fragments

SO- ca m ni a odi es whic e a bi-
(Fr@gmd:mtanag@d bintlingt= Heli)uFeb dagmante cdmlst\oeﬁ dhd varmbkacﬂégmns of both chains

WhiB B RO D61 FISEPLETaREE iR e e abasapS Tormed by protease
dlgéﬁ%% ga&}ﬁh Shpah, frork 28venBBLA aftib&ics, bdOdRllar BYb fragments may also be

defini tion any sequences or genes |ntroduced into a
prodogd ingh¢ nzpae timad be geﬂdm@te@gmeggt@g; Further antibody fragments include F(ab®)2

fragments, which may be prepared by proteolytic cleaving with pepsin.

The protein of interest is preferably recovered from the culture medium as a secreted
polypeptide, or it can be recovered from host cell lysates if expressed without a secretory signal.
It is necessary to purify the protein of interest from other recombinant proteins and host cell
proteins in a way that substantially homogenous preparations of the protein of interest are
obtained. As a first step, cells and/or particulate cell debris are removed from the culture medium

or lysate. The product of interest thereafter is purified from contaminant soluble proteins,
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sequences" or "heterol ogous genes" or "transgenes"

W th respect to the host cell, even if the introduced
WwWGeeqsaomses or gene i s identical to an endogenouBCT/EP2008/052493

sequence or gene in the host cell.A "heterol ogous”

protein is thus a protein expressed froma

het er ol ogous sequence. Het erol ogous gene sequences can

be introduced into a target cell by using an

"expression vector", preferably an eukaryotic, and

even nore preferably a manmal i an expressi on vector.

Met hods used to construct vectors are well known to a

person skilled in the art and described in various
polppdptideatndmsclcid Beidd fbr cdple, be ElbliisHAEEn bAimmunoaffinity or ion-exchange

constructing suitable vectors, including a description
colygpng,h e cthanlt | BIsaIPItBER o NSHESE s UdHSas FHldnot egrhadex  chromatography,

terni . o . . |

chrg\g{ag)(%?eﬁ%lﬁ or?a rﬁngér g?‘tog?al{] éiﬂ% 2 )rf l%ﬂgﬁdgﬁfﬁs%ﬁﬂﬁ $n general, methods
teaslphg aiskiledipgrsah Sowatoepurdy iaguwetdin Irctaolhgbaeesgist sediby dbstscells, are well

i n (Sanbroo t al, 1989). and references cited.
kmt%ﬁ%it : a%gtlfe}} @%Wwaf%sxaa%@e SheR 1 e apg Angal, 1995) or
Ghﬂkﬁ%ﬂ%?aﬁ@@g rs, phagemds, cosm ds,

articiticial/mnichronmosones (e.g. ACE), or vira

vectors such as bacul ovirus, retrovirus, adenovirus,

U B e Ry S HBSRS Rb e antvoy rugmens whih
corBP LRSS Ofhe URARLBIE Sedibhd of MR lfea{r%r YVEQRhaiof tRd §ight chain (VL). These are
prokaryotic sequences that facilitate the propagati on

refesred teeasFvchregmants Gaegreent yaguldp =dfsagapeng of gicrvagpble part). Since these Fv-
[ 0N an tibj otd SiiSt n ol

P R O e LRSI I v constn s, e

Fv €apmests iatdo fiedcdtalibsedcoid @dvahfagecusad tnk i@ airtaBleird§ions of the heavy and

whi ch a pol ynucl eoti de can be operatively linked, are .
of the|lighkehsih Y A shoré PeptideSFencHins & 08 18 dome raiing g(i;ds, preferably 15 amino
o B Frogen ACTPRTEg-AHRY R SARERE of W1 PL linked by o
peBide Binksic iAanagibody protac bf tiRakmdAb koowiCas a kmgk-gmef-By (el v). Examples

enbodi ment the expression vector conprises at |east .
of QAP ErolkingO R BAR ST (o TSGR a1 GeyeFocd in (Huson ot al.
19§§quence necessary for transcription and translation

0

nucl eoti de sequences that encode for a
pepti de/ pol ypepti de/ protein of interest. The term

"expression'.as used. herein refers to transcripti Lo
tn gEARG T ool - BAEE PRt b B S D0a% FTIREAE ¥ o o mutimeric
derb@ENENTRIs Vi tiieAd@l psdadC@l IpartithRr &Y edcombirRiPeRIHRR with improved

of a desired product/ protein of o o o
pharmacokinetic and biodistribution properties as well as with increased binding avidity. In order
to achieve multimerisation of the scFv, scFv were prepared as fusion proteins with
multimerisation domains. The multimerisation domains may be, ¢.g. the CH3 region of an IgG or
coiled coil structure (helix structures) such as Leucin-zipper domains. However, there are also

strategies in which the interaction between the VH/VL regions of the scFv are used for the

multimerisation (e.g. dia-, tri- and pentabodies). By diabody the skilled person means a bivalent
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interest in a host cell may be determ ned on the basis
of either the anmount of correspondi ngnRNA that is
w@e@saotsss n the cell, or the anmobunt of the desPeEEP2008/052493
pol ypeptide/ protein of interest encoded by the
sel ected sequence as in the present exanples. For
exanpl e, nNRNA transcribed froma sel ected sequence can
be quantitated by Northern bl ot hybridization,
ri bonucl ease RNA protection, in situ hybridization to
cellular RNA or by PCR (see (Sanbrook et al., 1989);
(Ausubel et al., 2002) updated). Proteins encoded by a
sel ect ed sequence can be quantitated by various
hoi®BdiRRES ,scEv Qeri\btyiVELTlﬁbshohynMgSoif eftonL kot 1hialﬁ$4ch)Inolecule to 5- 10 amino
radi oi nunoassays, hy i mrunoprecipitation, by ass%y
acigdy jeags, do meofqg'gqaglgm Ogépp‘pidp’?el‘éflnt\ﬁl@db ragtlg‘;eﬁ-chzggy VH -superlrnposmon

takbsn@]'dgeg I?%%Jsaéégq?%f ndor ooorﬁ[lgtb%' Pabﬁ% %gg‘?@e ?&i lgfﬁéﬁlon of disulphide bridges.

Exahples abdizpodypahaibedy pmtelhwﬁrdimnb@mmcun&ahlh&ﬁemmnl@ﬁdsw ct al., 1994).
fluorescence (HTRF) assays. "Transfection" of
eukaryotic host cells with a polynucleotide or
By%ﬂﬁﬂ%ﬁ? IQDSIMBEE Phrsord Baktstd PYalcht, B8 RBHInGRlc |§6Fmghfzdtﬁ@ It consists of a
I's or transgenic cells, can be perforned by any
fusmat proteimeyhiclk momains rthe KeH A regiam obf dis oninbeeglomilig, préferably IgG, most
989) or . (Ausubel et al ., 02 . . .
el dE0T -+ pE st o Bisb Y RIRGr st Bt 9GS Ry via o Hinge region
(e.g.1 Rt BEmt A 1) RAE WERBDiaiRd BxbAPRE @FthidiibodGah€ibsdy proteins from the
phosphat e co- preC|p|tat|on el ectroporati on,

prigygrt eaatticdaurdsing Muzes abERAS6Yext r an) - medi at ed
transfection, protoplast fusion, viral infections and
nicroinjection. Preferably, the transfection is a
Bysttiabddy the askslfcdCpdreon mEhes & &hafeat homotrimdrivostfvhddrivative (Kortt et al.,
rovi des optimal transfection frequency and expression

1990 $efey dretvativpsogisnan gdied- s fured dieeptly iithgit ydaler ggquence lead to the

f N6 8P e is favoured. Suitable nmethods can be
(Hg%tern1neéygy routine procedures. For stable

transfectants the constructs are either integrated

e host, c enonme or an artifi
ﬁwﬁ@i&%@mﬁ i S i&‘hﬁd&%%mea&é Ny C&anaé&owmﬁ g piofsin that is coupled
by ‘g@n&% i ¥r Wb&ttﬁhzﬂﬁ%n\é’l f)ﬁb&sémltﬁ %ﬁ&th&e foteinl BleFart of a protein that
practice of the present invention wll enpl oy, ess

hasgmiothewiwgstipmdi cat ed, conventi onal technlques of cel
bi ol ogy, nol ecul ar biology, cell culture, imunol ogy
and the like which are in the skill of one in the art.

Thia_ ieified pesbit lvxglﬂ efsod¥cefabiilidrywiilh $6/cOS@dmirarit®dey WieEH have a bi-, tri- or
iterature. ee e.
tetravalent structure and are derived from scFv. The multimerisation is carried out by di-, tri- or

tetrameric coiled coil structures (Lovejoy et al., 1993; Pack et al., 1993; Pack et al., 1995).

By definition any sequences or genes introduced into a host cell are called “heterologous
sequences” or “heterologous genes” or “transgenes” with respect to the host cell, even if the

introduced sequence or gene is identical to an endogenous sequence or gene in the host cell.
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Sanbrook et al., Ml ecular Coning: A Laboratory

Manual , 2nd Ed., Cold Spring HarborLaboratory Press,
w@odod/ 18388 ng Har bor, N. Y. (1989); Ausubel et aPCT/EP2008/052493

Current Protocols in Ml ecular Biology (1987,

updated); Brown ed., Essential Mol ecular Biology, |IRL

Press (1991); CGoeddel ed., Gene Expression Technol ogy,

Academi c Press (1991); Bothwell et al. eds., Methods

for Coning and Anal ysis of Eukaryotic CGenes, Bartlett

Publ . (1990); Wi et al., eds., Reconbi nant DNA

Met hodol ogy, Academic Press (1989); Kriegler, Cene

Transfer and Expression, Stockton Press (1990);
A ‘Meflasgto g’ piotéih is thRCRprofeiPeagicssea frofApp hedfiogouRbe fle£&S

at Oxford University Press (1991); Gait ed.,

a igonucleotide Synthesis (1984); MIller & Calos eds.,

(S f | . c :
Heg fe {/&%%%IE%) sa é%l I%%Im(?)twgc it l@glg lr %gfg)? using an “expression
vedRaf’) plretﬂerel:tlyain cuked®tic, Ani pwdn Meld plfe‘lﬁérhblye], midmmpethian expression vector.
Me@rgfd? ilse( %gq%npichrnggtgr(esfg%Wﬂ kgp‘(yggg ﬁﬁg%olntéglrlleed%féﬂéna{rt a1|1d described in
Vargu‘é‘&dbh"é‘%tﬁp@Iptﬁ%%c%llar’&tea{tﬁ&&éscﬁ)lr c‘%‘ﬁﬁ’ﬁr&@?@’ sﬁt@ﬁlep{}&%&s including a
ford University Presss (1995); Melaned et al

desedption Fif otlvecflmg‘nmad ycqm@n@mﬂst pusl, awpr@yoﬂgrss sen@am%), termination and

polyiehS R iphr iR ek o AR e btichR, o 150t B G0 snlicige signals, are

revﬁ%eﬁ&h%oﬂi&ﬁér&ble IdBtail BirdtSRGIHAGI KOG VPI89) And RiFbRhc®ited therein. Vectors
VCH, Wi nheim 663-744; the series Methods of

magnaghvd duy Al dimicedpie plasmi cveptors nphagemidsweesmigs, articificial/mini-

chrgﬁ)é&}l%ggo%giorgvven Rgﬁg}rsgﬁﬁ%{lg%q}%ub%g Z:taovilf’us adenovirus, adeno-

asspmtdd oiifg, leerpet @mpleagdtis, ptekvelusespbadtdiophegds. The aul@@ydnc expression
r| Si ng i ncreasi ng t he expr essi on or activi t of
Ve%?rét%ilﬁm%hlh Qo%tﬁmaﬂ?% Brokengtic sgluses Lanficldnts dh% propagation of the

ve &eﬁl%a Q@ﬁ&l ACH &idife gp k@ﬁl@éﬁfonr ﬁld%?i&oltlcgbgstﬁr;c%r%ﬁgsr for selection in

START) onaln or aderivative or nutant thereo
bacriae A mageﬂyh@f expressi oprasiosavadtqrs, otoatainiof a nlbahgss;ite into which a

I n referred embodi t, of th resent. invention
poliedlilieR ST R RGBT 1Y QBN ¥ URENRAD DR GBhSome a1 commerciall
avelaBleGtdn eSmPadBIRICANS SBhtag &, €k 961R (A SinlitrolsBn, & arlsbad, CA; Promega,

speci fi c enbodi nent of the present invention the

Magspho 1 ios BOhBroaw ereoch Eétmtq:qln PhlatAltch € ASTART

In a preferred embodiment the expression vector comprises at least one nucleic acid sequence
which is a regulatory sequence necessary for transcription and translation of nucleotide

sequences that encode for a peptide/polypeptide/protein of interest.

The term “expression” as used herein refers to transcription and/or translation of a heterologous
nucleic acid sequence within a host cell. The level of expression of a desired product/ protein of

interest in a host cell may be determined on the basis of either the amount of corresponding

-46-



10

15

20

25

domain protein is a mammal i an START domain famly
menber such as PCTP (SEQ I D NO. 27), StarD7, GPBP
we@sM 38 St ar D3, Star D13, DLC- 1, StarD4 (SEQ pOI/KIE2008/052493
21), StarDb (SEQ ID NO 25), StarD5 (SEQ ID NO 23),
M.N64, StAR, THEA-2, CACH or StarD9 or a derivative or
mut ant thereof. In a further specific enbodi nent of
the present invention the nethod is characterized in
that the START donmain protein is characterized by
bei ng i nduced upon ER stress and/or is structurally
characterized by consisting solely of a START domain
such as StarD4 (SEQ ID NO. 21), StarD5 (SEQ I D NO
mR2BA thabtigpERetSEGd BoINGr tHé_J)im@ﬁntpdfﬂ)&B iatitedypsiiigdptide/ protein of interest
transfer protein (PCTP) SEQ I D NO. 27 I n anot her
encofed by jthe ashgsirs r?aﬁrncsfaStlﬁéheppleé@mexrrﬁp hthsrexgmgle, mRNA transcribed
C
o e s el ) b e W BB Aoy igpmuclease RNA
pro(tc—.%lﬁ@l  N@ hibridiratiod) fo StladdMMRNIEQr 1Y ROR @ty (S8mdbrook et al., 1989);
St ar D5 S D NO 2 In a further enbodi nent of e .
mw@ele%ta i E&gﬁweﬁe%ﬁmqud& briay seecardh atencn Cfuh%r quantitated by
varidi§ $ARdsd08BI NpPr L&A 115, Shakih (ﬁ%@n@) BP redimnhthoassays, by
a preferred effbodi ment StarDb i s encoded
immuedpgedipithtion; b§ha$aBQn§E@thdj31Nt0glc2hact1vntya) f meelfretene dy immunostaining of

theghiaRst R by AR AT TR KPR ﬁwgrhgc %@%@wel ot al.. 2002)
updaeagbr b oAb FerRB O aeEd W AARbrdedRE (H (SEQ ID
19), or at least the 223 am no aC|d S ART domai n

of CERT and CERT S132A (SEQ ID NO. 17), or at |east

“T]{ E&eéTART f %gd%%&gtlc P sgcgl{l%n%é%lygj%%ndggr egf)regglotlr 99&& resulting in

gereicalliaimodFicdreeitibaftndgoricartls, dan & paformed |b§1ra|ny rnethod well known in
preferred epbodi nent of the present invention

thelyi HB R5cr Relh o er ASATPIPOkhg, abhdO MRS ﬁt al., 2002) updated.
Tra%%f&ﬁdr{] rﬂe%hggg_rﬁ{‘h%% Bﬁtr %Sﬁcﬁrluﬁgt&f & fip &%ﬁd%sfe@rmn calcium

11 or ID NO 13) or a derivative or
phosphatat ce-pecgohtiom alvotrbratspe cpdlycatienb ¢dichens IDEAFhdextran)-mediated

oGS R Ge o8 B CF T AP B RRPSATIE Y PARGS G tansfection i
a sRIbR @ARCER] AR SRFR (BN bkt $RPIRS optimal transfection frequency and
expression of the heterologous genes in the particular host cell line and type is favoured. Suitable
methods can be determined by routine procedures. For stable transfectants the constructs are
either integrated into the host cell’s genome or an artificial chromosome/mini-chromosome or

located episomally so as to be stably maintained within the host cell.

The practice of the present invention will employ, unless otherwise indicated, conventional
techniques of cell biology, molecular biology, cell culture, immunology and the like which are in
the skill of one in the art. These techniques are fully disclosed in the current literature. See e.g.

Sambrook et al., Molecular Cloning: A Laboratory Manual, 2™ Ed., Cold Spring Harbor
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and /or del etes a phosphorylation site at any seri ne,
threonine or tyrosine position of CERT. In a further
WG p@silizes enbodi ment of the present invention PEEEP2008/052493
method is characterized in that the START domain
protein is nutated ceram de transfer protein CERT and
said nutation disables and /or deletes the protein
ki nase D (PKD) phosphorylation site of CERT at
position 132. In a particularly preferred enbodi nent
of the present invention the nethod is characterized
in that the nutated CERT is CERT Si 32A (SEQ I D NO.
15). In anot her enbodi nent of the present invention
LabdigtonePhed, iCald Ispriagt ibagdNiM {1989); saushbeetechall, Current Protocols in
results in increased specific cellular roduct|V|t

M%eaaukﬂr ﬁl@lpéy 1875 upditesh eBrowmeds o syertel Mg I?P%%frl%lalﬁigé’oﬂ& Press (1991);
Go %)(%ezli E}"eﬁ’é E‘k géssﬁﬁpféacﬁﬁblggy,s e Ha iRt By gbgl?}reas voll et al. eds,,

er eb contr ol oes not hav
Meghapals efelsCtmnItg atai:Analllyl;ly obfEullagyp ot €lencd) Barthgt Bubla(lio®nd), Wu ct al., eds.,

aci d seq ce C rising a,sterqi dog acut e
Re?Oé?@‘ﬂP%&t Mafhggo 10% AR g’rw séeﬂﬁ&%» Koelen Gong, Transfer and
EXﬂ%gsﬁd&@tS'td/&tcﬁlr PrAW @BYH0Y, AEERREson leh aANEERER I%Q&?daf A$proach, IRL Press at
mbodi'ment of the present i1nvention the nethod 1s

Oxwém‘te&mtyzladss (199 habait ke., Dhigpewdetida Spnibdsie { 19%H); Millst & Calos eds.,

Ge’%ﬁ@ratné 65%’(88?%3%%]/0 i a%ﬁé,jf t@%@oﬁ?ﬁbo ; ]\i%OB/J??F? @eltl Biotechnology

(198hputolpRfet AN, Mmbpcatmmtu@@%qmamupre@slefb%o ;aedhney et al., eds.,
70% about 71%t 0 about 80% about 81%to about 90%

Culiysaf Anigal §clpodtaniRobiss ARSI Stodoasks ebouell {a9wgh and Apoptosis, A

Pra%ﬁgalftA;%)g 0/21: gug%g%% ig%%rdg[?ﬁ)lg%rs' g %g%%%)/(]t gtbl\g%l?lgle?i et al., eds., Flow

Cytbbtdodnd Sartixige Veil¢yeDise (199d); r@mtenof’rdtdb@lsphﬁ&dﬂhetry, John Wiley & Sons,
i nvention the nethod is characterized in that

IncC gindated); Wgﬁk&r%l%}tSPb Geaetic gggﬁleggngaog,égg@a S Eplé;?lll Biotechnology Vol.
2, Pﬁl{l@ ed. NGE ’Wéﬁ%@}@ 663- ?ﬂi tfl@ drlds MO o JRFTRS Rﬁbl&g} LAcadermc Press,

In a specific e ment  of e present Inve
hmmemhbﬁmmsweharad$eﬁmmmmmwnAﬂhﬁbnﬁmwdAm&m109§7hn ani mal
cell. In a further specific enbodi nent of the present
invention the nethod is characterized in that said
EMsbbignagsret azoan cell such as C. el egans. |In another
speci fic enbodi nent of the present invention the
Therpnvgotion geletgartact arcthasldof pradineing saihgdterddgous pratein of interest in a cell

contﬁi)rlis%tlge riﬂc?easing the expression or activity of a protein having an amino acid sequence
comprising a steroidogenic acute regulatory related lipid transfer (START) domain or
aderivative or mutant thereof, and effecting the expression of said protein of interest. In a
preferred embodiment of the present invention the method is characterized in that the

heterologous protein is a membrane or secreted protein.

In a specific embodiment of the present invention the method is characterized in that the START

domain protein is a mammalian START domain family member such as PCTP (SEQ ID NO.
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cell such as Drosophila nel anogaster. In a further

enbodi nent of the present invention the nethod is
w@basactses i zed in that said cell is a vertebrarer/ertons/ns52493

such as an avian, fish, reptile or mammalian cell. In

a specific enbodi nent of the present invention the

method i s characterized in that said cell is a human

cell such as the human nyel oma cellline U266, HEK293,

HeLa, Hep&2 or HT1080. In a preferred enbodi nent of

the present invention the nethod is characterized in

that said cell is a rodent cell such as nurine NSO

Sp2/0 or Ag8653 cell, YO or YB2.0. In a further
27)$Sb@DI7,mBPBPOStaH])'IH) ;SltaaaenStatml&;rDLcon StaeDmesmle ¥0. 21), StarD6 (SEQ

haracterized in sai d eukaryotic ce

1D NG aieder |(SEQnH% NBeddhi M @cﬁtﬁﬂﬁmT%E}*t%eCACH or StarD9 or a

the method is characterized in that
der{’\falﬁ%ﬂfmh[b}ﬁ?gfﬁ{egg” is a Chinese Hanster Ovary (CHO,

rmnkey ki dney CVvI, nonkey ki dney COS, human | ens

g 1|B’§}1 réﬁ'g}'ﬁ%i m B PER. C6TI|1\{I o if’][ﬁgg% S eelgr%r@éﬁplﬁl)ﬂg H}@"E@'Qﬁg@ hgeglaractenzed in that the

STRR'Taﬂbrﬁzﬁﬁ \f)'r&t@ﬂn is %ﬁé&‘a&@ﬁ?@d 15AB&iRE ikdudBE MporP BRI @& &itfor is structurally
l'iver, human |ung, human |i'ver, nouse nmanmmary tunor or

chamyasérovd by ebhsistingdolyly pf g SBARFadraxpie sl ds Stari, (SEQOIR NO. 21), StarD3

SRR S BB G BRI o o) 0

IDalrgsterized in that said CHO cell is CHOw I d type,
CHO KI, CHO D&4, CHO DUKX-BI | , CHO Pro-5,
preferably CHO D&G44. In a specific enbodi ment of the

In F%o%ﬁe?%g%élﬁg %\glﬁaoglﬂ}etnp &f {F%tlﬁgs%n{ ﬁlﬁ%ﬂ%rnat%'é %étﬁoe({j 1sI éﬂa}alg%hzed in that the

eres

STARdt @infain bf‘otanﬁﬁ @eﬂ&j’técﬁﬂoﬁﬂb@ @td’@l’ﬁonﬂﬁtlﬁg’]@f (DER$E(IEQ ID NO. 11 or 13),
i nvention haracterized in that the

Stagd{ FR IQfN@n%léraégtSt%@5 é%EQrﬂ)l ¥8d¢3or anti body
In§ W@&boﬁlﬁleﬁt I)i“ﬂl% ﬁgefsrerlgttr ﬁgegﬁfoﬁthﬁﬁ%kiq? @ﬂarQJteﬁJ%S 1n that the START

present 1 nvention aracterized In
domdie paertinbie GyarDe (SEQOI(B Naky). plol a/piletmad , enrhmdmpd it 2SItB,1‘D6 is encoded by a

TR 1 55 Shk by Ty agment "or der f vat i ve { her eof

such as anti body, imunogl obulin
In a preferred embodiment of the present invention the method is characterized in that the
START domain comprises at least the 219 amino acid START domain of CERTy, (SEQ ID NO.
19), or at least the 223 amino acid START domain of CERT and CERT S132A (SEQ ID NO.
17), or at least the START domain of StarD4 (SEQ ID NO. 21) or at least the START domain of
StarD5 (SEQ ID NO. 23) or a derivative or mutant thereof.

In a particularly preferred embodiment of the present invention the method is characterized in
that the START domain protein is ceramide transfer protein CERT (CERT=SEQ ID NO. 11 or
CERT;=SEQ ID NO. 13) or a derivative or mutant thereof.
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i ght chain, inmunoglobulin heavy chain,
i mmunogl obul in |'ight and heavy chains, Fab, F(ab')2,
wa-eq08faer3be fusi on proteins, Fv, single chain FRCT/EPIIgS/ES52493
domain Fv, tetravalent single chain Fv,
di sul fide-linked Fv, domain del eted, m nibody,
di abody, or a fusion polypeptide of one of the above
fragnents with another peptide or polypeptide,
Fc- peptide fusion, Fc-toxine fusion, scaffold
proteins. The invention further relates to a nethod
for increasing secretion of a nenbrane or secreted
protein of interest in a cell conprising expressing
said protein of interest and expressing a protein
havi ng an_ami no acid sequence conpri si
In %&%lreérsae‘gﬁﬁ epbgdigicat P%é@rpa@&?pymwem&ne@e |rr1<‘;sh<ari tsreageigrized in that the
r feaidl
ST Tl e 8Im B R LLURHAY B bRl CERTER] soid Bfarion disable
andvenelates a@homonéatt'&nh ite @t &iynseahe,i thtcenias br tynosaneqmsitlon of CERT.
conprising increasing the expression of a protein
havi ng an am no aci d sequence conprising a
In § FEIHRE JRQEY SmbiShitnen TR ?fe@&if ihRhabs thel thPhgd i @}ﬁ%fc?ernzed in that the
(START) domain or aderivative or nutant thereof, and
STaRfledamnaig proteinaix prgstsil oaraofide sramsfprpmerm CBRT) artdesaiss tmutation disables

and BE BRI 1 TaRlsich mhe> DS NEnBPhera kY e R Tapposiih 132,

met hod is further characterrzed in that step a) is

carried out before step b). In a further specific
In emﬂﬁ@ﬂﬁﬂmpf@ﬁeﬂ?ﬁ @H@pé@eﬁﬁl@ of heePrC H%WQU%tth?oﬂleth@d is characterized in

tM1ﬁ¥HE&%: srnu ggﬁQ§EEﬁ$)ﬁkﬁe and b) are

carrie n ano er enbodi nent of
t he present |nvent|on the nmethod is further

characterlzed in that step b) is carried out bef
In grodher gmbogiinegt OF Hicahpat BB MBAMBhod néhﬁraéseﬁ%d in that said method

reshl‘f’sv?r{‘tlr?é?@asE@ esg@@ﬁ@% g fp%ucﬁ@lw T SERI gfbttég ;j(?]ft glgé}ést in said cell in

step of recovering t tein of inter
corelsq:rfson ab laycqntref eclt exipresr:lutgllsm ptoteih dfhieteprsesmrtwhereby said control cell

nvention the nethod further. co |ses .an additiona
doesst Y e lg‘érle%ﬁeaeedip‘éfﬁﬁOBLﬂrl e PRY R ey an amino acid sequence

corhPHi§hE St stelr(ﬂd@ge%fle abdib Cregﬁfﬁ% %H&edoﬁlpkh %raﬁﬁ@ﬁ &89TART) domain or a
i nventi on the et hod conpri ses IncreaSIng
derivative or mutant thereof.

In another specific embodiment of the present invention the method is characterized in that the
increase in productivity is about 5% to about 10%, about 11% to about 20%, about 21% to about
30%, about 31% to about 40%, about 41% to about 50%, about 51% to about 60%, about 61% to
about 70%, about 71% to about 80%, about 81% to about 90%, about 91% to about 100%, about
101% to about 149%, about 150% to about 199%, about 200% to about 299%, about 300% to
about 499%, or about 500% to about 1000%.
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expression of a protein having an am no acid sequence
conprising a steroidogenic acute regulatory rel ated
wo e@sdotssansf er (START) domain or a derivati vePOI/EP2008/052493
mut ant thereof by transfecting a cell with a
pol ynucl eoti de encoding for a protein having an am no
aci d sequence conprising a steroidogenic acute
regul atory related lipid transfer (START) donmin or a
derivative or nutant thereof. In a specific enbodi nent
of the present invention the nmethod conprises
transfecting said cell with a first pol ynucl eotide
encoding for a protein having an am no acid sequence
In @pmﬁdrireﬂi dgbodirBére oo ﬂféq;gesahclna@mm theglethaldas yharedt@id in that said cell is
pid transfer (START) domain or a deriyvative or
a ehlfﬁrmﬂc qcHepelphs %M%F‘St Ve igeetapya dish. igptils o4 mammalian cell. In a
0
spe?ﬁfceégfg%mlfw%ﬂ{;@fl S}ﬁg@fe ?{E{qe r@ﬁglﬂ %%Jn {Heth?dq% gﬁeﬁr?ée{glg%ed in that said cell is an
animaV ewtli odnt hefuﬁ]iétR'Epeimﬂtaldmmldﬂhﬁitnobfthet I]Ees&'mt hiogtntisn the method is
characterized b bei ng i nduced u QVER st e S and/or
chafacteaeg o, fhal W o8 Bog by yn b5 h qgeherin another specific

emﬁ@)dlﬂl%hﬂ"&a{he'H?&éefltsmt%@&ﬁcgleﬁetrﬂ&ho%i-rﬁ%ag&@iz@d S @At @8id cell is a bilateria
StarD4 (S NO. 21), StarDs (SEQ ID NO 23), Star Db

cell SEQ as[i)N@op@lE() m@fanpgﬂ'sﬁw( SEQa | fIDrtiND: erIZ@)dlrntm of the present invention the

fer ed enbo of the pre i nventi.on
el e G RE Ll b pOlgs e Baprb 6uF SRR 4 Svian. fish. repile or
maRin@dliah Rehavh BYpevifi@binbediaehtoSBe pedest G RohShdthethod is characterized
st eroi dogeni c acute regulatory related lipid transfer

in thatragd)ced gsrai e eelledchiagt the dusran rydema tagBlro 266, HEK293, Hela,
H6€G$ f %ffl (5) y h{ %n? ?&r%éd? gm%géhgne% lof tW ;&e&nft 1{1vc'ént1,0n the method is
nuc C? ﬁ I'ng an am no

|de enc a prote
cheagdteliz2e g eHac eaid eaip id asmalgntacesltsaelo aﬁﬂgﬁﬁe ONSEE, Bp/0 or Ag8653 cell, YO or
rgfulatory related lipid transfer (START) donain or a
ivative or nutant thereof, whereby the increase is
measured in conparison to an untransfected cell
transfecting said cell with a second pol ynucl eoti de
In enfiwiiengmbodingenprobttee rprefeni mivenest tha nzetiprdeisecharacterized in that said

enbodi nent of th ent invention the nmethod is
the proteins expressed in step
CuRMRIS LAY 5 B TR apil d
a) and b) are not identical. The invention further

relates to a nmethod of producing a nenbrane or o '
In gewreificccmpbatiment of thenpresans tinventian gb¢ Imeshorhis shargeterized in that said

mammalian cell is a Chinese Hamster Ovary (CHO), monkey kidney CV1, monkey kidney COS,
human lens epitheliaim PER.C6TM, human embryonic kidney, HEK293, baby hamster kidney,
African green monkey kidney, human cervical carcinoma, canine kidney, buffalo rat liver,
human lung, human liver, mouse mammary tumor or myeloma cell, a dog, pig or macaque cell,

rat, rabbit, cat, goat, preferably a CHO cell.
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I ncreasi ng the expression of a protein having an am no
aci d sequence conprising a steroidogenic acute
woegahetesy related |ipid transfer (START) doneETERZ008052493
derivative or mutant thereof in said cell and
effecting the expression of said protein of interest
in said cell. The invention furthernore relates to a
nmet hod of produci ng a nenbrane or secreted protein of
interest in a cell conprising increasing the
expression of a protein having an am no aci d sequence
conprising a steroidogenic acute regulatory rel ated
lipid transfer (START) domain or a derivative or
In &picfditedt dheioRi@thentdf $itd segat inv@ﬁt@brﬁthﬁ eSISIdNg cli@daderlzed in that said CHO
Eroteln of interest in said cell.In a specif
celbistfdPriwid tore. CHIO Brle SEIN DGiie fHQ P U{HRE-Bik, F&bOuP@ -5, preferably CHO
haracterized in that said nethod results in increased
specific cellular productivity of said protein of

interest in said cell in conparison to a control cel
reviousl transfected wth a nuc| e e encod
f ghect wee%%'el@fﬂw ofiths pressns é‘tVenB E 53@@0@8%?4 {githat the protein

of ﬁ?érést oL cABEanPRY SodkEd FREEH ﬁf(aoﬁl%%?feﬁ%nﬂ;odﬁ‘né?ﬁ 8F lcDresent invention
havi ng an am no acid sequence Con'pr ISIing a

thegnethad Yohentterizaiindhat ¢lgpiprateor gf intdrest eschnl anpboldyt ersamsibedy fragment.
(START) domain or a derivative or nutant thereof. In a
speci fic enbodi nent of the present invention the

In &MRirtheelpleferfldanaolifhidnt ©f therprédaat int&RioRtRE Bletho@fis characterized in that the
|nterest IS a ?roteln whi ch i s passing through the

antihelyi is copprdonal, Trelyelanenmasimalipn; Hewrince| dinaeriq, ohwnanized, primatized,

prlrggﬁgﬁ%?agt{n %Il %1?5112@2)9%% %1%81?‘[' %frlecfélr‘]lg%lxlel'{h g?fgsg %H lég Eﬁt‘i’ﬁotd%(ﬁ %ﬁmunoglobuhn

ligieahipinl, Fhimgnodlbudiuiang chdit,dndmeeklobalie light eﬁ‘ﬂrl&a\/yieﬁaiﬂis Fab, F(ab”)2,
systens . conprising nucleic acid sequences encoding fo

Fc a%( c-Fe dwsion mpt%gq Fyeﬁtqg&)eg a‘m-,gyewglg dqmpadp Fv, tetravalent smgle chain Fv,

disR@l¥HARES @(I' g&nﬁﬁ%@ﬁ&i %ﬂfb%g?' &law B0 a3Hsi g%&rtp@?ﬁ& of one of the

sequence conhprising a Steroidogenic-acute reg
abavel fribgdedts prith tanathsf @ept{dSTARDplypoptden Herpeptide rfusian,i Fetoxme fusion,
nt thereof and a second pol ynucl eoti de encodes
S“@fﬁf@?&? i nterest and whereby the protein of
i nt er est and the protein having an am no aci d sequence
conprising a steroidogenic acute regul atory rel ated
Th¢ iitpd'edtion élmﬁfee rrel@@McRTa)mdthnéifnr orerasidgrsevstipy f grmembrane or secreted
nut ant. {eof ane & rressed by .sai dd ell £ interest and
pro eln O mterest 1M a c€ COl’Il T1S1INg CXPr smg saia pro ein of interest an expressmg a
protein having an amino acid sequence comprising a steroidogenic acute regulatory related lipid

transfer (START) domain or a derivative or mutant thereof.
The invention further relates to a method of producing a membrane or secreted protein of interest

in a cell comprising increasing the expression of a protein having an amino acid sequence

comprising a steroidogenic acute regulatory related lipid transfer (START) domain or a
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The invention furthernore relates to a nethod of
i ncreasing the transfection efficiency of a cel
wWez@saes8g a nenbrane or secreted protein of POL/EPHS$/052493
in a cell conmprising transfecting said cell with a
first polynucl eotide encoding a protein having an
am no acid sequence conprising a steroidogenic acute
regul atory related lipid transfer (START) donmin or a
derivative or nutantthereof, subsequently transfecting
said cell with a second pol ynucl eoti de encodi ng a
protein of interest,whereby said first and second
pol ynucl eoti des are | ocated on different vector
derbyasit € 6B mutdht ehekddft dndrefRRotvedingRRprebdien bNdagpiotin bLInddres, whereby the
to a nethod of increasing the transfection efficiency
ordgy orystens| and iRy B FRYCISEE addi tional step of
transfecting a reporter gene such as G-P, YFP, HRP
SEAP or LacZ, which mght be fused to the protein of
In 4 spceifesimbddonaited tlenpreteat semetiexthe asshoainis dotist chotctorized in that step

o R B R Pud Tl  DeoR SR SPuSERRY PE: St imntion e
metHo@Ns kg tHet ORaredtblifldSR GYat %fepaa) G&H Ib) QRIREI& Hgt sﬁrﬁ@ltaneously. In another
addi tional step of detecting and/or neasuring the

embedinsfieeft tho preséiftiicveatioy theymethot ey fudberediarasterigéd trhidat step b) is carried
trgtei{% oS interest or the expression of the reporter
0“3@‘565 R&%i nvention further relates to an expression

In ¥ @Edf@fiedC &ABGdimeRToft th0 pRALNNHGER I tHE Snetidddl fubthér comprises an additional
pol ynucl eoti de encoding for a protein having an am no

stepef gogwinaribepiotipef Bidigsta st eroi dogeni c acute
In} S?élﬁl? a%ﬁ§/ éregeﬁjre?riltje&fb;@noltcfi@%rgroggﬁyg%géné g@g@g%% th%orﬂgthgd Blrttr comprises an

ad diadnan step 801sb Being aad punrifyideathe praiinbeineredt. i nterest. I n
a specific enbodi mrent of the present invention the
expression vector is characterized in that the START

B . A Lo . . e ‘
In ?Tie%éec?ﬁo: s b%gfsilnéﬁl%% EI%E%@'IS%Q l\%$g1‘§f%ﬁ @%{Tgrke%%djda@%%flses increasing the
exBtsarobl o aSpeotdd8, haSirer B JmiDbCGcid sSfuEnd cOBRCsIND NGteroidogenic acute
TG NE TN BT NE T M-
trafBcRRL of RAMCRE o PoyrRBRLAES cREBRY! BB R HrREint QIR 85&Rho acid sequence

i nvenlion the expression vector is characterized in '
compraging e sSTARZcdmaryie preguleiony i rslages dipidd¢ransfan{SEART) domain or a

derPVra%gfg Iop m%%ﬁ?th(sr%%QT:SEQ ID NO 11 or

In a specific embodiment of the present invention the method comprises transfecting said cell
with a first polynucleotide encoding for a protein having an amino acid sequence comprising a
steroidogenic acute regulatory related lipid transfer (START) domain or a derivative or mutant

thereof and transfecting said cell with a second polynucleotide encoding for a protein of interest.
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CERT L=SEQ ID NO. 13) or a derivative or nutant
thereof.In a specific enbodi nent of the present
WO poosnvizes t he expression vector is characteri 2€DEPI008/052493
that the nutated CERT is CERT Si32A (SEQ ID NO 15).
In a specific enbodi nrent of the present invention the
expression vector is characterized in that said first
pol ynucl eoti de i ncreases the protein transport in a
cell via the secretory pathway. In a specific
enbodi nent of the present invention the expression
vector is characterized in that the START domain
protein is nutated ceram de transfer protein CERT and
In 88petifiditabodimeni sotht @sesamdini@ftiodeh@SFARA domain protein of the method is
phosphoryl ation site at any serine, threonine o

or
chalrgﬁrt%eﬁ &Y &l indvcediuprn ER pecseardyopisotiartirallyrcharnstasiged by having no
t e v
furlEP BRI nBlics DRI SRESTART ERMP iR S EMAD NO. 21), StarDs
(SH &b &NOx 239, Sratlet SEQ HD NO.28) or ROGTP SEQADINOMYERT and
said nutation disables and /or deletes the protein
ki nase D (PKD) phosphorylation site of CERT at
In Qoﬁlleﬁcér{;é'd dRBodiftist B'f QRE PredoRY &MchAGn fHE trﬁ@cﬁod %%%%est hereasing the
a cell conprising the expression vector of th
exmeﬂwrmt pbn. proteim @NE@ fu cangin oatidrepquenfe tchmppsmgemtstermdogemc acute
e, cel cterized t

reguE}/ee{gtglﬂ%gg &h{q tlansfar |(§£%gﬁ' %mglny)é élsqerw%tfvg:ﬁqtr Sl‘?%r?[&ﬁereof preferably by

trad SRSl , sarlV éclNwith | a5 Frst ;pGEftnh&l@othe SREBME| B8N aGRblein h&vidz an amino acid
specific enbodi nent of the present invention the cel

seqlugn@wamélﬁ@&azs&imdﬁg@mmc%%\re@u@m r§lafed diptddrgnsfes (3TART) domain or a
derlr%ml t ta%? reo ﬁn\}/lﬂeeajgretﬁ 1ﬂc?ea§£ﬂorgé @Eﬂ%& 119 I,Inﬁaﬁr%sRn to an untransfected

resent | nven IS C rac eri ze

cellS aiadsfafaﬁiga;hidafelloﬁkﬁ a bedond phllynedentidarmt®lindXoahyprdtCinf interest
nonkey ki dney CVI, nonkey kidney COS, human | ens
epi theliaim PER C6TM human enbryoni c kidney, HEK 293,

In Qﬁ&%feﬂ%&% dF’hgﬂeéf théf rpgés%ﬂp i {h g%g M}g ? racterlzed by that the

man cervi cal carcino cani ne o rat

proftdineexphassahinlstepg) ahdibjpare niov glenticabus e manmar y tunor or
nmyel oma cell, a dog, pig or macaque cell, rat, rabbit,
cat, goat, preferably a CHOcell. In a specific

Th& Hi%%df?ﬂ%hh@ﬁ refaf& t@ h&S&Rdd d)fgﬁgo&ﬁch a FldbEdkelor s&reted protein of interest
characterized in that said cell is CHOw |l d type,

in &K@ 4dmprBHR DAA4, CHO DUKX-BlI 1, CHO Pro-5, preferably

Incréasing %ﬁe4e'xpression of a protein having an amino acid sequence comprising a steroidogenic
acute regulatory related lipid transfer (START) domain or a derivative or mutant thereof in said

cell and effecting the expression of said protein of interest in said cell.

The invention furthermore relates to a method of producing a membrane or secreted protein of
interest in a cell comprising increasing the expression of a protein having an amino acid
sequence comprising a steroidogenic acute regulatory related lipid transfer (START) domain or a

derivative or mutant thereof in said cell and expressing said protein of interest in said cell.
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In a specific enbodi nrent of the present invention the

cell is characterized in that said cell is an ani nal
wa@edos;103sef erably a metazoan cell such as C. eP@DEP®08/052493

In a further enbodi nent of the present invention the

cell is characterized in that said cell is a bilateria

cell such as Drosophila nel anogaster, preferably a

vertebrate cell such as an avian, fish, reptile or

manmal i an cell. In a specific enbodi nent of the

present invention the cell is characterized in that

sai d eukaryotic cell is a mammalian cell, preferably a

human cell such as a the human nyel oma cellline U266,

HEK293, HelLa, Hep& or HT1080, nore preferably a

rodent cell such as nmurine NSO Sp2/0 or Ag8653 cel,
In srepsHicymsbagimerH f HIaspien i veniontas mediogtiesh atr%fteaflzed in that said method

[ f 0

resPEOLE Rxlel ShELE g UIPE SRSARLY T BeaAld BRRNBSCPEER n said cell in
comgdrabe sot @ cantpdlacaiin pewiouslyl traoufiqposi wmhna qxom;pmickbm@e ancoding for the

pal ynucl eotj de sequence use for ckin
Profedgy eginﬁ?je% hRHt Vs s%agﬁcqaﬂftmiwiﬂ e?eé.rwt A\A HgreatedAprRgSion of a protein
haAgd &h %%%?@séﬁﬁ%'c%hﬁglsﬁ S RLB1R0LRA L@ R Bitory related lipid transfer
regul atory related lipid transfer START) donmain”or a
(STHER T vdamaie oop demnagiye of haitand therchife |nvent|on
furthernore relates to a pharmaceutical conposition
conprising a polynucl eoti de sequence whi ch bl ocks or
In & SSHEERSerhBRIIBYMITIR Pt ifvchfioH Blem&BYd RE:hafcRMz&Pin that the protein
acid sequence conprising a START donmain or a
of ikaresy 4 Metest whishanpassiie tiepgh HheLHageoninlex embodi ment
of the present invention the pharnmaceutica
conposition is characterized in that the START donain
Ths eéautanos flustheeraitcdeo tar argfodr o it@isihg Cigeti flcCERlAFpERoductivity of a
ID NO 11 or CERTL=SEQ ID NO. 13) or. a derivative or
meRbf IS0 SHAEREBPIOtPIR of isersel In st Gpnamé%da‘ir%wmgdfltq teell one or more
a 40
e S ER it URRRR i R S e SRR R Qg polypeptides
wh&r%byma firSt) padymerladeide eatddes a grotuint levingt drearemb. ac[dnse&quence comprising a

SP§CI fi éﬁ Sﬁggggdlgtg%@%t?{ Eﬂld é%gﬁg %@f?é@gglptn Q]E f Jerivative or mutant

thefféﬂ)? aﬁ@layib‘é%de EBI'ygﬁcl&ﬁﬂi%eé?l‘égdésSa F¥din oFiiffRsPhnd whereby the protein of
anti sense-R

interest and the protem having an amino acid sequence comprising a steroidogenic acute
regulatory related lipid transfer (START) domain or a derivative or mutant thereof are expressed

by said cell.

The invention furthermore relates to a method of increasing the transfection efficiency of a cell
expressing a membrane or secreted protein of interest in a cell comprising transfecting said cell
with a first polynucleotide encoding a protein having an amino acid sequence comprising a

steroidogenic acute regulatory related lipid transfer (START) domain or a derivative or mutant
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In a preferred enbodi nent of the present invention the
phar maceuti cal conposition is characterized in that
WO b@sSTABRT domai n protein is a manmal i an STARTPCDRP2008/052493
famly menber such as PCTP (SEQ ID NO 27), StarD7,
GPBP, StarDIO StarD8, StarD13, DLC- I, StarD4 (SEQ ID
NO 21), StarDb (SEQ ID NO. 25), StarD5 (SEQ I D NO
23), MN64, StAR, THEA- 2, CACH or StarDO or a
derivative or nmutant thereof. In a particularly
preferred enbodi nent of the present invention the
phar maceuti cal conposition is characterized in that
sai d pol ynucl eotide is conplenentary to the CERT
therao€) @@ﬁécﬁi@nt&i}eﬁb)@ﬁé‘&m@ rsalwaadellsWiﬂh arse@ind wspacl cakidy eh@dlng a protein of
the START domain. In nost preferred enbodi nent of
intgrpg, wiceby $id H@f@m stqdrmlxﬁwakﬁ%@m togpted gpdHdrentigctor systems.
is characterized in that said polynucl eotide binds to
either the CERT gene or the CERT pronoter. In a
In faufurther cerboddhhenenthe dhvdsrh'mnpredaaimto ianwefitadonf tilecasing the transfection
har maceut j cal conpo [ characte i zed in that
f@gﬁnay Bg CPEBL R tﬁ ‘?fﬁtl?nai Sifeed c}ﬁné%ﬁﬁ%g agenayier gene such as GFP,
YFPhHRﬁngA@e&qJ&Z RAhSmiREpE Alsed I el YR & Otk ddE, 1iBGHed on the same
rel atés to a pharnmaceutical conposition conpr|3|ng an
expirensioni doostrumt osopp sesade plefmal. pr ot ei n havi ng an am no
aci d sequence conprising a steroidogenic
acuteregulatory related lipid transfer (START) donai n,
In Qﬁﬁ%ﬁl@@' SmdaMhert SBE ihRiNon dlht@r toSEGRLNGF 1ﬁ&bas@1{g &he transfection
derivative or nutant thereof. In a specific enbodi ment
effigfengy gf b,c@lé EPMPLiSI0R Hici a@lﬁltpﬁ@l qj@m@f@@:@mg @afl/or measuring the transfection
eff%?eg@}? 5 61?& de%cﬁaﬁgfat% g otglﬁ%f %I{‘eergg%tr tl%eaéx%resﬁgh %Hh% rq?orrter gene.
peptld i nhibitor or an |nh|b|t|ng protein such as. (|)

protei.n binding to CERT pronpter thereby. inhibitin
TheaEnERh rf%hﬁrdﬁlate(sltP)anp?’S%r%ﬁSWnqu?&%rn‘@r@%ISEERfW% pobsRpsleotides, a firs
ly P
pol%&%?ecﬂ dg\ség éfrl go?l %tgl% 1%&1[1)15;51 Ia?rﬂ gtﬁgz}% gc@é&?ﬂ& éﬁ’gga steroidogenic
acuto r@FﬂTOI\yWTBlatedel\daVranSfdto@SéF AR)T) dl(uhdln lok aGleRVatiunort llnotatat thereof and a

t hat "dom.napt - negati ve" CERT variant, or (iv)
seog Pl Rt R U 5 AT IR MBSt CERT and PKD,
resulting in irreversible binding of CERT to PKD (=

In a specific embodiment of the present invention the expression vector is characterized in that
the START domain protein is a mammalian START domain family member such as PCTP (SEQ
ID NO. 27), StarD7, GPBP, StarD10, StarDS8, StarD13, DLC-1, StarD4 (SEQ ID NO. 21),
StarD6 (SEQ ID NO. 25), StarD5 (SEQ ID NO. 23), MLN64, StAR, THEA-2, CACH or StarD9

or a derivative or mutant thereof.

In another embodiment of the present invention the expression vector is characterized in that the
START domain protein is ceramide transfer protein CERT (CERT=SEQ ID NO. 11 or
CERT;=SEQ ID NO. 13) or a derivative or mutant thereof.
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a stabl e PKD/ CERT conpl ex) which is not functional due
to the inhibitory phosphorylation of CERT by PKD and
wo beshoTsger i ng of di ssoci ati on of CERT from saPCI/EP2008/052493
conplex. In a specific enbodi nent of the present
i nvention the pharmaceutical conposition is
characterized in that said inhibitor or suppressor is
a i nhibitor or suppressor of CERT activity. The
invention further relates to a nethod for identifying
a nodul ator of START domain protein function,
preferably CERT function, conprising providing a
protein having an am no aci d sequence conprising a
st eroi dogeni c acute regulatory related lipid transfer
(START) domain or_ a derivative or nutant  thereof, ) )
In blsgefcgﬁcagpg)o@gm Ofct@ﬁﬂ)%?mﬂﬁ"@moa tbq; SYIIPIYIBY vagtargs gslaracterlzed in that
the%ﬁtgteﬂd is@ﬁ‘ ’5139@@% D'NEE 1) ef f ect r el ated t 0
i ncreased or decreased protein secretion or expression
of cell-surface proteins. The invention further
rel ates t nmet h conprising. application of a. . .
In %H%q,c %rag(?(ﬁ%entc 6 §F?SF%H}§§1%’&8§E? EHUESSIYY VECHY 18 characterized in that

said R HOEALCIOHiRaR&GEEsed IR droéBNtdmRpbrt WY & B8 MRHR JeBlcRi-fPathway.
to a use of a START domain protein or a polynucleotide

encodi ng for a START domain protein to increase
secretion, and /or. producti.on of rotein of intergst. . .
tn ERESTIS o BirenChn de ProsEheinliion TP iRl Yol o€ ffberined in tha
theaSYART Hb@aiREHIIRES is @XRLOE SdeimMECtMKRr #6lelnS CBRT and said mutation
phar maceuti cal conpositions as described. In a

disatjescardi /er éelpfesin rbespheryéationsén el By scuine.Hbicopiap gf 8gotipe position within

ﬂmqﬁhgpgrq%nproducing a heterol ogous protein of interest
ina cel conprising increasing the expression or

activity of a protein having an am no acid sequence

conprising a steroidogenic acute regulatory related . .
In gnqfacy embgdigneat of the ArgsFnignentiondBh SERSTO S 98 At dgctegized in that the

START %%fsn%}éﬁaé%énz%té%ﬁ%%a :%I%raggée ﬁ‘%néférsﬁrggitpebﬁ"ﬁ and said mutation disables

andioh délates trentrye pnilinase i (KD hplimshhdrly anb b ssaeff@BR T shpodomom 132.
nt nnhnnnhnsnRhhnl Rnhpnnnnnnnnnnnt t nhhl hnnohpnnt nnnnnnn
nnt hhRsphhnshhhhpn tt snnnnnnnnnnnnsp

The present invention further relates to a cell comprising the expression vector of the invention.
In a specific embodiment of the present invention the cell is characterized in that said cell is a
cukaryotic cell such as a yeast, plant, worm, insect, avian, fish, reptile or mammalian cell. In a
specific embodiment of the present invention the cell is characterized in that said eukaryotic cell

1s a mammalian cell.

In a specific embodiment of the present invention the cell is characterized in that said
mammalian cell is a Chinese Hamster Ovary (CHO), monkey kidney CV1, monkey kidney COS,
human lens epitheliaim PER.C6TM, human embryonic kidney, HEK 293, baby hamster kidney,

African green monkey kidney, human cervical carcinoma, canine kidney, buffalo rat liver,
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Wher eby the class key residues are (represented in the
won@shetsser am no acid code): alcohol o S, T al pEhvaP12008/052493

I,L,Vany n ACDEFGHI, KL, MNP,QRST, VWY

aromatic a F,H WY charged c D, E, H K, R hydrophobic h
ACFGHI, KL MRT,V,WY negative - D E polar p
CDEHKNQRS,Tpositive + HK Rsmall s
ACDGNP ST, Vitingy u AGSturnlike t
ACDEGHKNOQRSTand effecting the expression
of said protein of interest. In further preferred

enbodi ments of the invention the protein having an

hurﬁﬁ)ﬁ N gARirdars BOMEMOBSCORMIIaSY MEnd@ o3 treycddd el gelniaCdds Bigtor macaque cell,
ulatory related lipid transfer (START) domain iIn
rat g bibfcat, rEeat PER/PIBhY ehBOUPSHbnisa Iaeecgﬁc enprddmsniopf the present invention

the\écg?tl ﬁara&gll&eﬁ m)pché’ct fa di‘?Hd’E‘élL{gB@ﬁét \kzﬁ&‘!t;(%e? %ﬁr% DG44, CHO

ds and uses ned by conpri Si
DUkoxrB I, ColsRrsiiprefeqhnCEOADGA4.der i vat i ve or mnut ant
thereof as |isted above ( SEQ I D NO 28; see al so
FIGURE 9). The invention generally described above

In X\@llgécﬁjﬁeerﬁp&ﬁmEm thy pHRARTSIRCEn BYe E&f BIRRAGBliSd 1|Bechat said cell is an
fol | om ng exanpl es, mhlch are hereby included nerely

anifn@t Ctlheprpﬁerqixbxse wftapddnustlr sitchoas Of elegensai n erfbobiérnembaliment of the

et TR Rt A S LR LTS ORI EHE SR Dot
melggg(lngsﬁéﬁgglfeﬁégfbl%l ﬁ\ evféﬁél&@fé &lishéiess Ahavifie fah!rep@M!dd mammalian cell. In a
specific embodiment of the present invention the cell is characterized in that said eukaryotic cell
is a mammalian cell, preferably a human cell such as a the human myeloma cellline U266,
HEK293, HeLa, HepG2 or HT 1080, more preferably a rodent cell such as murine NSO, Sp2/0 or

Ag8653 cell, YO or YB2.0.

The invention further relates to a protein of interest, preferably an antibody produced by any of

the methods described.

The invention further relates to a pharmaceutical composition comprising a polynucleotide
sequence useful for blocking or reducing the expression of a protein having an amino acid
sequence comprising a steroidogenic acute regulatory related lipid transfer (START) domain or a
derivative or mutant thereof. The invention furthermore relates to a pharmaceutical composition
comprising a polynucleotide sequence which blocks or reduces the expression of a protein

having an amino acid sequence comprising a START domain or a derivative or mutant thereof.
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conditions to apply it to other
enmbodi nent s. EXPERI MENTAL MATERI ALS AND METHODS
wanioshouses and reagents Anti bodi es are: rabbi PCT/EP2008/052493
anti - PKD substrate polyclonal antibody (Cel
Signaling), nmouse anti-Flag nonocl onal anti body
(Sigma- Al drich), nouse anti-G-P nonocl onal anti body
(Roche), rabbit anti-PKD pol ycl onal antibody (C 20,
Santa Cruz Bi otechnol ogy), nouse anti-GS28 (BD
Bi osci ences) and nouse anti-tubulin (Neomarkers). The
phosphospecif ¢ anti-pS916 PKD anti body nonitoring
PKD aut ophosphoryl ation is descri bed el sewhere

In (d—iesps&ﬁé &hbédimerOBZ) thePerB¥htd asentiabethe dpsaaabsdaicyl composition is
ti-mouse and anti-rabbit 1gG anti bodies are from
chaA%Pé%Zﬁamn dhatathen STk Maa% eSUEPEF el Se@BHdRrtyanster protein CERT

LSE@ gﬁgi% gﬁ (@WF]‘EIS"?S ) O d;g'i\fb“ ) gre dertVaB%8 8F hllﬂl%t thereof

ry an I - nouse and anti
In hg@hantpdbdtti ermbadimeht ofntivb pesailtainvert@nethe @Nﬁnaceutlcal cornposition is

c a%é)qnes{gzre 3 Fulzq: §é’%§m§?§£s ?(g%| ]ﬁgﬁg&pﬁh f%n%y & derlvatlve or mutant

theR@Rt ai ni ng EcoRl restriction sites and cloned into the
pEGFPCl vector. The point nmutants of CERT are
generated by Qui kchange site di rected PCR nut agenesi s
e,.manuf

f ol rer's instructions . . .
tn (PR G eRBRATE RN e B Eesin, Anveafits. GFcriyemersatisel gprmosivon i
chdrig@idel Qtﬂtlﬁf the PR maeldetiEe sedikect Qﬂ] REWiI NERNA or antisense-RNA.

ol i gonucl eoti des are used: CERT-S 132A (SEQ ID NO. I:

5' - cgtcgacat ggcgcaat ggt gt ccctgg-3'), CERT-S132A rev

Sé%#g{?@'%ﬂﬁ@&%@%c ﬁ%Q§g ﬂ%%§e%?ti£9&§ﬁﬁah%t %gg}%gfcé‘lt}c’al composition is

chaggitérand ¢gthgage SIYOCT domangrgeias b ggndnilianSFNR BASDAIEfamily member

Sucgc%Q?QT%t(tSEQgH%é\b%cé@c@f%%gﬁ?ﬁé’aé&af@l? Steppdy StarD13, DLC-1, StarD4
(SEQ EHGAD] 2 gssﬁb@(@]ﬂ? 1BNE. 138 sfardb éélg'}'?ﬁ%zz%) MING4, StAR, THEA-

5% -ggt gt ccct ggt gt ct gagcaagtggctact
2, CACHCat Sta ran\a ((eﬁE@l‘l’e[brl‘tiﬁhtaﬁt therBoft:

In %%&ma&]gclam %:fg %%Eﬂ(ﬁ%l%ﬁ&%%&)?e%gﬁt%n éntl-gplethe': lpl?a(':f*ﬁl%ge%-‘lc-ical composition
is characterized in that said polynucleotide is complementary to the CERT nucleotide sequence
or parts thereof, especially to the START domain.

In a most preferred embodiment of the present invention the pharmaceutical composition is
characterized in that said polynucleotide binds to either the CERT gene or the CERT promoter.
In a further embodiment of the present invention the pharmaceutical composition is
characterized in that said polynucleotide is anti-sense oligonucleotide to the CERT gene or parts

thereof.

The invention further relates to a pharmaceutical composition comprising an inhibitor or

suppressor of a protein having an amino acid sequence comprising a steroidogenic acute
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usi ng EcoRl restriction sites. pEG-P-N -PKD and
PpEGFP- NI - PKD k6i 2w are descri bed previously (Hausser
web00al19738005) . The pl asmi d encodi ng ss- HRP- Fl apCT/EP2008/052493
ki ndly provided by Vivek Mal hotra (UCSD). cDNAs and
proteins human: CERT cDNA (SEQ ID NO 10): atgtcggata
at cagagct g gaactcgtcg ggctcggagg aggat ccaga gacggagt ct
60 gggccgcctg tggagcgetg cggggt cct c agt aagt gga
caaactacat tcatgggtgg 120 caggatcgtt gggtagtttt
gaaaaat aat gctctgagtt actacaaatc tgaagatgaa 180
acagagtatg gctgcagagg atccatctgt cttagcaagg ctgtcatcac
acctcacgat 240 tttgatgaat gtcgatttga tattagtgta
reg@Rt@atreatcd lipld @gistdr (S TARTY gomeng prReGalgatCERIDEBEQ ID NO. 11 or SEQ ID
ata?aca ca atggatagat gccattgaac agcacaagac tgaatctgga
NOzd8) it drybpbvgoapatyercel.gcgt cgacat ggct caat gg
tgtccctggt gtctggagca 420 agtggctact ctgcaacatc
cacctcttca ttcaagaaag gccacagttt acgtgagaag 480
In ta ggetifjaaeambatymanic alft tHeapagactaticovehtian gthagplkarmagiutigalc @omposition is

ct acagaag 540 tacittgatg cctgtgctga tgctgfctct A
ha el an e oad AR UBRIETE & O Sdgabyacg or a peptid-inhibitor or

an 3RFGREIE Grdtet CEILRGRAGY pfddlih VittRhg (@A bidrtotSICALABY ARKibiting CERT
660 aacggcaat a aagaaaagtt atttccacat gtgacaccaa

expaergyaatitasoteigdtinding acCERY ar PRI tyg o vaagegybindiag of PKD and CERT and

tttta act.act gct cl.t.gc aacacttict 7 .
hing iR B (PR ARG oF R o g PORC AGEP Yo Sgavhagisbyhowever does
notI@idi | aFReR fid Ho @ HRAGARAR 12 HRERRHAACABRYERIC Rariant, or (iv) a protein
tataaaaatg caatgacg&a actt aagaaa 900 aaatcccact

actinggg aeffide fergheth GEGdpngdigldcrestlting snpjicyergidlc binding#4§ERT to PKD (=
a S%?%a ekt tcgm@gegﬁ tc\;"gﬁéf%]% dl%g %&%{Jﬁ&lt 4835 qgég%%@%%ory phosphorylation of

aaaat aga agaa cagagt gaaa agd
CERJatt YD Cind alealiiaddringtofeitdsedigimpet CHRT ot edid d6H8Hlex.

In a specific embodiment of the present invention the pharmaceutical composition is

characterized in that said inhibitor or suppressor is a inhibitor or suppressor of CERT activity.

The invention further relates to a method for identifying a modulator of START domain protein
function, preferably CERT function, comprising providing a protein having an amino acid
sequence comprising a steroidogenic acute regulatory related lipid transfer (START) domain or a
derivative or mutant thereof, preferably CERT, contacting said protein of step a) with a test
agent, determining an effect related to increased or decreased protein secretion or expression of

cell-surface proteins.

The invention further relates to a method comprising application of a pharmaceutical

composition as described for the treatment of cancer.
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tct gt gggga cacatagatt tgtccaaaag gttgaagaga tggtgcagaa
ccacatgact 1140 tactcattac aggatgtagg cggagat gcc
wa@aiosggsayt tggttgtaga agaaggagaa 1200 at gaaggrEl/EP2008/052493
acagaagaga agtagaagaa aatgggattg ttctggatcc tttaaaagct
1260acccat gcag ttaaaggcgt cacaggacat gaagtctgca
attatttctg gaatgttgac 1320 gttcgcaatg act gggaaac
aact at agaa aactttcatg tggtggaaac attagctgat 1380
aatgcaatca tcatttatca aacacacaag agggtgtggc ctgcttctca
gcgagacgta 1440 ttatatcttt ctgtcattcg aaagatacca
gccttgactg aaaat gaccc tgaaacttgg 1500 atagtttgta
atttttctgt ggatcatgac agtgctcctc taaacaaccg atgtgtccgt
Thd 56@ng6c dadiafrmdratdittged atusgasft 4 Greaar al@ﬁfatnggﬁo&an or a polynucleotide
gcccacca aaaccag 1620 gaaattagca  gggacaacat
enqogingt f9e a%gTﬁglglg Slerwit profulyéa Hree secacticnt Jyaot papiuction of a protein of
intggat gggcac cagcctcagt gttaagggca gtggcaaagc gagagtatcc
taaatttcta 1740 aaacgtttta cttcttacgt ccaagaaaaa
act gcaggaa agcctatttt gttctag 17 97 human: CERT

rgg]teel L Eg{{lzﬁQrS@Bt@ 9 iag%gcs g,;eooﬁgpngf oﬁ}ipe @eﬁlo g)e?égrrl] vectors, cells

orlgf{a?mgée%tlyﬁlco@pklsﬁ&gs LRs@péqVval Leu Ser Lys Trp Thr
Asn Tyr Iie Hs Ay Trp Gn Asp Arg Trp Val Val Leu

Lys Asn Asn Ala Leu Ser Tyr Tyr Lys Ser Qu Asp Gu

In %ls%ec%ﬁ e P;édir%ﬁﬁt tggin\arn o%%rﬂ%% Eellglg:g tg Saneé@ql;d %? Iréro czng a heterologous
prof§R off ierdl in \iad el ASIIpMshgSBEreYdhg THePexpydssib ld)r/%@\llﬁl @f a protein having
Gn Asp Pro Asp HHs Arg Gn Gn Trp lie Asp Ala |

an @nyng agidHisequepec TAMPGHINE Seste@igogopic @pyte Segulaory S@lﬂted lipid transfer

(S@I&Tkﬁ?&n gogegsuf )§r gnge %ea[ del.}{ﬁ;atlvggr $ﬁ{an§%rgre§gés I%negd below,
Lys Lys Ay HIS Ser Leu Arg Gu Lys Leu Ala Gu Mt
ie Leu Cys Arg G n Val Asp

G u Thr Phe Ar AS%
CONSENSUS/80% (SEQ ID NO 28)
nhnntnnntnhtnhhntnnnWnnnnnnnnnnnnnnnnnhhthnnnnnnnnnnnnnnnnnnn+hnthhnnnnnnnhnn
nhhntnnnnnntWppnhnnnnnnnnnnnnnhthlpnhtnsnnnnnnnsnlnhnnntnnhnnnhnsnR-

hhnlRnhpnnnnnnnnnnnttnhhlhnnohpnntnnnnnnnnnthhRsphhnshhhhpnnttsnnnnnnnnnnnnsp

hhhlnnh-htsnnnnnnnpnhhpnhhtnthnnhhpnnnnhtthptntnp

Whereby the class key residues are (represented in the one letter amino acid code):

alcohol o S, T

aliphatic 1 LL,V

any n A,C,D,EF.GHILK,LMN,P,QR,ST,V,W,Y
aromatic a F.HW,Y

charged ¢ D,E.HK,R

hydrophobic h A,CF,GHILKLMR,TV,W,Y

negative - D.,E

polar p C,D.E.H.K,N,Q.R,S,T
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Thr Leu G n Lys Tyr Phe Asp Ala Cys Ala Asp Al a Val

Ser Lys Asp Gu Leu G n Arg Asp Lys Val Val G u Asp
WAS@SBBSASP Asp Phe Pro Thr Thr Arg Ser Asp QQT/RBD08/052493

Phe Leu H's Ser Thr Asn Gy Asn Lys GQu Lys Leu Phe

Pro Hs Val Thr Pro Lys Gy lie Asn Gy |lie Asp Phe

Lys Ay Gu Ala lie Thr Phe Lys Ala Thr Thr Ala Gy

lie Leu Ala Thr Leu Ser Hs Cys lie Qu Leu Met Val

Lys Arg G u Asp Ser Trp G n Lys Arg Leu Asp Lys Gu

Thr Qu Lys Lys Arg Arg Thr Qu Gu Ala Tyr Lys Asn

Ala Met Thr GQu Leu Lys Lys Lys Ser Hs Phe Gy Qy

Pro Asp Tyr Qu GQu Gy Pro Asn Ser Leu He Asn Gu
pos@ivtG u Phe Pherd®p Ala Val Gu Ala Ala Leu Asp Arg G n

Asp Lys lie Qu GQu Gn Ser An Ser Gu Lys Val Arg
smplpty H s Trp PALTHENSBS. TM Pro Ser Gy Asp Al a Phe
tin)éﬁr Ser Val gAyG hr Hs Arg Phe Val G n Lys Val Gu

u Met Val hAsn His Met Thr Tyr Ser Leu G n Asp

turMéde tAy Ay ApCAHABGHEIKNQRFA Leu Val Val Gu Gu

Jdy GQu Met Lys Val Tyr Arg Arg Gu Val Ju G u Asn

Gy lie Val Leu Asp Pro Leu Lys Ala Thr H's Al a Val
and-éﬁec@ﬂl%/ th¥edx prdtio oY sdifl Bro|iH offterbS Asn Tyr Phe Trp

Asn Val Asp Val Arg Asn Asp Trp GQu Thr Thr lie Gu

Asn Phe Hi's Val Val GQu Thr Leu Ala Asp Asn Ala lie
In g@e%pgef-r '{51 %Focﬁ%nt?l thésbtwérgﬁog\@%e E;l;lrogeiriigviﬁl%gnlsa}%rgno acid sequence
corprisin¥ & slefdidoddhic@cuteAsBuldory RilAeddipid HinhsfEF ISTARTV@dmain in any of the

Cgs 1:ﬁgsn Phe ge@r Val %%Hi EyAsp Sei?Il Al a Pr? Leu Xsn y”
prepms Angpodysenig (- ar erpagsaionyveaiqre, edls, prateipg. sphpenageptcal compositions,

nfitEs S 105 SERBl B ERR IR AR RIS Ghs o r

derAtadivAsnmMaint AsreoPaolisitd/above ( SEQ ID NO 28; see also FIGURE 9).

The invention generally described above will be more readily understood by reference to the
following examples, which are hereby included merely for the purpose of illustration of certain
embodiments of the present invention. The following examples are not limiting. They merely
show possible embodiments of the invention. A person skilled in the art could easily adjust the

conditions to apply it to other embodiments.
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Gy Trp Ala Pro Ala Ser Val Leu Arg Ala Val Ala Lys
Arg Gu Tyr Pro Lys Phe Leu Lys Arg Phe Thr Ser Tyr
wya008@T13883 U Lys Thr Ala Ay Lys Pro lie Leu Pher/Brrvas052493
CERT L cDNA (SEQ I D NO 12) gcaggaagat ggcggcggta
gcggaggt gt gagt ggacgc gggact cagc ggccggattt 60
tctcttcecet tcttttcect tttceccttcecce tatttgaaat tggcatcgag
ggggctaagt 120 tcgggtggca gcgccgggcg caacgcaggg
gt cacggcga cggcggcggc ggct gacggc 180 tggaagggta
ggcttcattc accgctcgtc ctccttcctc gctccgetcg gtgtcaggcg
240 cggcggcgge gcggcgggeg gacttcgtcc ctcctcectge
tccccecccac accggagcgg 300 gcactcttcg cttcgecatc
ccccgaccct tcaccccgag gactgggecgce ctcctceccgge 360

cagct gagg gagcgggggc cggtctcctg ctcggttgtc gagect ccat
E EH§@58§391420 cagagct gga act cgtcggg ctcggaggag

MAPERIAPIINPIRGFFOPBE 9ccgcctgtg 480 gagegetgeg
gggt cct cag taagtggaca aactacattc atgggtggca ggatcgttgg

540 gtagttttga aaaataatgc tctgagttac tacaaatctg
Anﬁ&&ﬂ&gﬁgﬁ%%%%%gtatggc 600 tgcagaggat ccatctgtct

aggct cat cacac ctcacgattt tgatgaatgt

R I T Aee—

mo&aélbeiAameiBo SR TSigACA dridkd), Ghelgatatil@RR i8R ndBhtibody (Roche), rabbit
tccagcttgc gtcgacatgg ctcaatggtg tccctg tgt ctgga caa

anti-§&t aetyslonghgngbedic dtcida Ratet¢wat Bi gpgcmouse anti-GS28 (BD
Blo%él%ﬁl&%i C?? glt %ﬁgttﬁblﬁl]?tg Qo%fﬁrg acaga}%l?%}ho%]?emﬁc ant1—pS9l6 PKD

gagaca agacaa gttgacacgc
antﬂﬁﬁytrgdlgmﬁggtfg(lbtagtdphﬁipaar}ggaing dadtdicribadagghtra (Hausser et al., 2002).

ggt a agat gatgaa. 102 0 gatgactttc ctacaacgcg
Perorip Eé g@tng%lm Y- BPU ﬁ&%l-@@é&é&ﬁaﬁalbfé@e are from Amersham;

alkg ﬁétastet IQ é'}@d':“s&ton@ %ﬁ%&?geﬁ%@%ﬁt%ﬁ 19%%@%5 Alexa Fluor
t aaa gg gcgataa t ttaaagcaac tactyctgga
48&%t act Hé4c aﬁ)ekedcstetd)miac}a abti-gicast gad 4hid@t IgG antibodies are from Molecular

Probes.

DNA constructs

Full-length CERT cDNA is amplified by PCR using pcDNA3-Flag-CERT as a template with
primers containing EcoRI restriction sites and cloned into the pEGFPC1 vector. The point
mutants of CERT are generated by Quikchange site-directed PCR mutagenesis following the
manufacturer’s instructions (Stratagene). Truncated CERT variants are generated by insertion of
STOP codons. The following oligonucleotides are used: CERT-S132A (SEQ ID NO.1: 5°-
cgtcgacatggcgcaatggtgteectgg-3°), CERT-S132A rev (SEQ ID NO.2: 5-
ccagggacaccattgcgecatgtegacg-37), CERT-S272A (SEQ ID NO.3: 5’-
ggttaaacgtgaggacgectggeagaagagactgg-3’);  CERT-S272Arev (SEQ ID  NO.4: 5°-
ccagtctcttctgeccaggegtcctcacgtttaacc-3’), CERT truncations at amino acid 138 (SEQ ID NO.5: 5°-
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ctaatggtta aacgtgagga cagctggcag aagagact gg at aaggaaac

t gagaagaaa 12 60 agaagaacag aggaagcat a taaaaatgca
war@aaegsac ttaagaaaaa atcccacttt 1320 ggaggacBPEDEP2008/052493

att at gaaga aggccctaac agtctgatta atgaagaaga gttctttgat

1380 gctgttgaag ctgctcttga cagacaagat aaaat agaag

aacagt caca gagt gaaaag 1440 gtgagattac attggcctac

atccttgccc tctggagatg ccttttcttc tgtggggaca 1500

catagatttg tccaaaagcc ctatagtcgc tcttcctcca tgtcttccat

tgatctagtc 1560 agtgcctctg atgatgttca cagattcagc

tcccaggttg aagagat ggt gcagaaccac 162 0 atgacttact

cattacagga tgtaggcgga gatgccaatt ggcagttggt tgtagaagaa
gtgﬁas&g@@aﬁt%a@dae@tg@\@@étaisa)ga@magag&agmacagi@agaaaat(EQ ID NO.6: 5-

gat t ttct ggatccttta 1740 aaagctaccc atgcagtt

ga @@é@q tga@aagj*g%@aggﬁa@cq?ci gt ?‘agﬁﬁ@i g&i\éﬁ qswloned into pGEX6P1
umg%;ggcgg: :rgst%%"gt QR&I 9 E@F‘?f’ma?ﬁb aha93parpint 'PT@K% 99%rc  described

gct ga aatg caatcatcat ttatcaaaca

preemosizgdtogsct gt b cC0Q. The tpdagodent8dife gattikrFiagtis kindly provided by
.atctttct t cgaaag ataccagcct tgactgaaaa tgaccctgaa

Vl\f‘%éﬂa‘%e‘tr%éégéb tttgtaattt ttctgtggat catgacagtg

ctcctctaaa caaccgatgt 2040 gtccgtgcca aaat aaat gt

tgctatgatt tgtcaaacct tggtaagccc accagaggga 2100

aaccaggaaa ttagcaggga caacattcta tgcaagatta cat atgtagc

-DNA’LAL 9AAGH<160 cctggaggat gggcaccagc ctcagtgtta
agggcagt gg caaagcgaga gtatcctaaa 222 0 tttctaaaac

g N S R 1T agat at ot o ratetttitt

atqtggcita attadegatd @atatco284 Yogacdigue aatvactagaagtdobagtct 60
gg(ﬁgztgggggt d 9%9&@(} tﬁ%@&(}tcéggtatgtt5£§tg%§%H%at%g%gtgg 120
rotein Asn G n Ser Trp Asn
g T v B R T U PR el
acRagt#ro gVadcaGhay Atgecd@ysolort¥adasbeuctSeratiops drqycTdygat 240
e RSRGIW GLi& i S By B O N ASR AL O TR M2k Va) gLely 300
gaéacggatc atagacagca atggatagat gccattgaac agcacaagac tgaatctgga 360
tatggatctg aatccagctt gcgtcgacat ggctcaatgg tgtccctggt gtctggagca 420
agtggctact ctgcaacatc cacctcttca ttcaagaaag gccacagttt acgtgagaag 480
ttggctgaaa tggaaacatt tagagacatc ttatgtagac aagttgacac gctacagaag 540
tactttgatg cctgtgctga tgctgtctct aaggatgaac ttcaaaggga taaagtggta 600
gaagatgatg aagatgactt tcctacaacg cgttctgatg gtgacttctt gcatagtacc 660
aacggcaata aagaaaagtt atttccacat gtgacaccaa aaggaattaa tggtatagac 720
tttaaagggg aagcgataac ttttaaagca actactgctg gaatccttgc aacactttct 780
cattgtattg aactaatggt taaacgtgag gacagctggc agaagagact ggataaggaa 840
actgagaaga aaagaagaac agaggaagca tataaaaatg caatgacaga acttaagaaa 900
aaatcccact ttggaggacc agattatgaa gaaggcccta acagtctgat taatgaagaa 960
gagttctttg atgctgttga agctgctctt gacagacaag ataaaataga agaacagtca 1020
cagagtgaaa aggtgagatt acattggcct acatccttgc cctctggaga tgccttttct 1080
tctgtgggga cacatagatt tgtccaaaag gttgaagaga tggtgcagaa ccacatgact 1140
tactcattac aggatgtagg cggagatgcc aattggcagt tggttgtaga agaaggagaa 1200
atgaaggtat acagaagaga agtagaagaa aatgggattg ttctggatcc tttaaaagct 1260
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Asn Asn Ala Leu Ser Tyr Tyr Lys Ser G u Asp Gu Thr
Gu Tyr Ay Cys Arg Ay Ser lie Cys Leu Ser Lys Al a

waloshosssThr Pro His Asp Phe Asp G u Cys Arg PPeT/RBpm08/052493

lie Ser Val Asn Asp Ser Val Trp Tyr Leu Arg Ala Gn
Asp Pro Asp HHs Arg An Gn Trp lie Asp Ala lie Gu
Gn Hs Lys Thr Gu Ser Ay Tyr Gy Ser GQu Ser Ser
Leu Arg Arg His Ay Ser Met Val Ser Leu Val Ser Gy
Ala Ser Gy Tyr Ser Ala Thr Ser Thr Ser Ser Phe Lys
Lys Gy H's Ser Leu Arg Gu Lys Leu Ala GQu Mt Gu
Thr Phe Arg Asp lie Leu Cys Arg G n Val Asp Thr Leu
G@n Lys Tyr Phe Asp Ala Cys Ala Asp Ala Val Ser Lys
acAspoa thennsGhat Argaspat yeayadtogval at@GutAsp fspoGanc

gt‘ﬁl%jgaﬁ%o agafgg EQC Eggtﬁﬁaﬂag{cgg{ca%ptgg@fgﬁ%g Et!},%gg%t

(g 11 tﬁ?tottﬁ)tzga 9a?éicé‘a%saﬁg@%fgpf:e0tﬁ§btﬁ‘fé‘ ‘E‘iﬁ?g@f%fa
ttd8aticdta ckgteatheg BaegdtypscAlmcThgacthrasdkagddey tdeatbeiwg

at%t%tg-{}ar akgt?ct_?r@{jt g|g§tc%f§a<l:|a%t eﬂljccltggtagé}éaa}é%h %gr%ggg&jt

gccﬁi’éaﬁfs aﬂ?tgtgﬂF@t ’FﬁFt@tﬁaGﬂ?CN%tﬁrgCﬁ?@C%ﬁ A REL
gadklitaddal gb@irabyst ltysatlgysaPertthsaPhetadGeyaddloy RHaochspa
gga:rt%gggcu c%&tgagt \?rtga%%80§%rtgg|§a¥éa5|c ga%@tagclé galétgyca
aaaLG;%tWae C@?ft@c%t CFAABEr2 T AT - SetI9ed Lﬁch§Eat\7§% ‘Nrtg:tﬁ‘éu
H's Trp Pro Thr Ser Leu Pro Ser Gy Asp Al a Phe Ser

Ser Val Ay Thr H s Arq Phe Val G n Lys Pro Tyr Ser
humpry (ST geotcicbPEQED MN@rl15er H e Asp Leu Val Ser Al a

Mets%%r%s]% Asp cYalsHil 8,.,Ang, Phe Ser G§9r3eg Blly%'luciéé S
G n Asn His Met Thr Tyr Ser eu n Asp Val

Gl%;;?rci%y ﬁsﬁJQAVaFro Pro Val Glu Afg Cys Gly Val Ser Lys

Trp Thr Asn Tyr Ile His Gly Trp Gln Asp Arg Trp Val Val Leu Lys
Asn Asn Ala Leu Ser Tyr Tyr Lys Ser Glu Asp Glu Thr Glu Tyr Gly
Cys Arg Gly Ser Ile Cys Leu Ser Lys Ala Val Ile Thr Pro His Asp
Phe Asp Glu Cys Arg Phe Asp Ile Ser Val Asn Asp Ser Val Trp Tyr
Leu Arg Ala Gln Asp Pro Asp His Arg Gln Gln Trp Ile Asp Ala Ile
Glu Gln His Lys Thr Glu Ser Gly Tyr Gly Ser Glu Ser Ser Leu Arg
Arg His Gly Ser Met Val Ser Leu Val Ser Gly Ala Ser Gly Tyr Ser
Ala Thr Ser Thr Ser Ser Phe Lys Lys Gly His Ser Leu Arg Glu Lys
Leu Ala Glu Met Glu Thr Phe Arg Asp Ile Leu Cys Arg Gln Val Asp
Thr Leu Gln Lys Tyr Phe Asp Ala Cys Ala Asp Ala Val Ser Lys Asp
Glu Leu Gln Arg Asp Lys Val Val Glu Asp Asp Glu Asp Asp Phe Pro
Thr Thr Arg Ser Asp Gly Asp Phe Leu His Ser Thr Asn Gly Asn Lys
Glu Lys Leu Phe Pro His Val Thr Pro Lys Gly Ile Asn Gly Ile Asp
Phe Lys Gly Glu Ala Ile Thr Phe Lys Ala Thr Thr Ala Gly Ile Leu
Ala Thr Leu Ser His Cys Ile Glu Leu Met Val Lys Arg Glu Asp Ser
Trp Gln Lys Arg Leu Asp Lys Glu Thr Glu Lys Lys Arg Arg Thr Glu
Glu Ala Tyr Lys Asn Ala Met Thr Glu Leu Lys Lys Lys Ser His Phe
Gly Gly Pro Asp Tyr Glu Glu Gly Pro Asn Ser Leu Ile Asn Glu Glu
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Asn Trp
Tyr Arg
whr@siiens
Hs Gu
Asn Asp
Thr Leu
Lys Arg
Leu Ser
Asp Pro
H s Asp
Lys H e
GlWPrroe Prhe

Adn
Arg
8gys
Val
Trp
Al a
Val
Val
Gu
Ser
Asn

Leu
Gu
Al a
Cys
Gu
Asp
Trp
lie
Thr
Al a
Val

Val
Val
Thr
Asn
Thr
Asn
Pro
Arg
Trp
Pro
Al a

Val
Gu
H s
Tyr
Thr
Al a
Al a
Lys
lie
Leu

Gu
Gu
Al a
Phe
H e
lie
Ser
lie
Val
Asn
Met H e
G 2Gh YWaAs Al GrAa Gl

Gu
Asn
Val
Trp
Gu
lie
A n
Pro
Cys
Asn

Cys

Ay
Ay
Lys
Asn
Asn
lie
Arg
Al a
Asn
Arg
G n
Eewe ASprAddr gLrASpp Asrs

Gu
H e
Ay
Val
Phe
Tyr
Asp
Leu
Phe
Cys
Thr

Met
Val
Val
Asp
H s
G n
Val
Thr
Ser
Val
Leu

Lys Val
Leu Asp

ThCT/€P3008/052493

Val Arg
Val Val

Thr H' s
Leu Tyr
G u Asn
Val Asp
Arg Al a
Val Ser
H e

c1ey, Qns bys GIIIneSeEh[;l wg/s\@ll AL@ L%mlga&r[@%@o PrQ gti,y
Gy Trp Ala Pro Al a Ser gT
Le%r%Oée& TV APPoAlLathefDﬁérL%e& ws CA¥ g *ﬁh%lSrﬁ\rfgsPéﬁe Sﬁ‘ﬂr

GliValks Gal Gw GlysMeEhvalAlGan Gleyn Hys Ml@tOThhfl eviear Pl Alnman:

aactGSi t%g %g%ﬁ:l(géggghgpg@it%g%uga gacggagtct 60
Mefg@gec@gcﬁgr o Jd5t E41 ¢-Agt gt pda’ detabincat

gagegtty e

gtvggal.a AL cagaget 9

Prd cat gggt gir I2r Hicaggatveytiysggot agl t1ir gaadaat@at val
Cyag%%ﬁtﬂﬁ%ﬂe achacaagl € AE?%%Q%E@%S&%&%&Q%% atg Thr

gcagagg atccatctg

Ilez@éut}istng f At \ﬁ’tlc?j%]t thIE;aT}traf‘?%\

t agcaag

ctgtcatcac acctcacgat

@tAaspaéffgétlagP@ Ile

I14 tiyggtlat Chr tiegtget sag v300rgparec agat ratagacagea val

Lelf-l ?9 B‘Ee%g §£r %Q afl

atctg aat ccagct

Prfthétl gTd‘égE%P 420 ‘Hdt gt PABL P gRa

dea

gcgcaat
tASPc AT

139CAGAB[AG L gaal £1J Qﬁu 3&% Asp

gcgt cgacat %ﬁpcctggt
Ala

prd teaagaaagh gegacagvit raggtigagaag 148Gt V@ngugaaaa Ile

Cy%%%‘aﬁ&a%u %Q%&CQE sb-b aligt 802G AagLt gacag. 9glagagaag

tactttgatg gctga tgctgtctct aagg

cct gt

at

gaac

Asp tAéaaId.ggb%u tCééaIggtsgé]l_ed TeeoTyr Val Ala Asn Val Asn Pro Gly
Gly Trp Ala Pro Ala Ser Val Leu Arg Ala Val Ala Lys Arg Glu Tyr

Pro Lys Phe Leu Lys Arg Phe Thr Ser Tyr Val

Gly Lys Pro Ile Leu Phe

human: CERT L cDNA (SEQ ID NO 12)

gcaggaagat
tctctteect
tcgggtggea
tggaagggta
cggcggcegge
gcactcttcg
gcagctgagg
cagagctgga
gagcgctgeg
gtagttttga
tgcagaggat

ggcggcggta
tcttttecect
gcgcecgggceg
ggcttcattc
gcggcgggceg
cttcgccatc
gagcgggggc
actcgtcggg
gggtcctcag
aaaataatgc

ccatctgtct

gcggaggtgt
tttcecttece
caacgcaggg
accgctcgtc
gacttcgtcc
ccccgaccct
cggtctcctg
ctcggaggag
taagtggaca
tctgagttac
tagcaaggct

gagtggacgc
tatttgaaat
gtcacggcga
ctccttecte
ctcctcectge
tcaccccgag
ctcggttgtc
gatccagaga
aactacattc
tacaaatctg

gtcatcacac

-66-

Gln Glu Lys Thr Ala

gggactcagc
tggcatcgag
cggcggcegge
gctccgctceg
tcccececcac
gactgggcgce
gagcctccat
cggagtctgg
atgggtggca
aagatgaaac

ctcacgattt

ggccggattt
ggggctaagt
ggctgacggce
gtgtcaggcg
accggagcgg
ctcctececgge
gtcggataat
gccgcectgtg
ggatcgttgg
agagtatggc
tgatgaatgt

Gu

60
120
180
240
300
360
420
480
540
600
660
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gaagat gat g aagatgactt tcctacaacg cgttctgatg gtgacttctt
gcat agt acc 660 aacggcaata aagaaaagtt atttccacat

w@Lr@aaesesa aaggaattaa tggtatagac 720 tttaaaggpgr/EP2008/052493

aagcgataac ttttaaagca actactgctg gaatccttgc aacactttct
780 cattgtattg aactaatggt taaacgtgag gacagctggc
agaagagact ggataaggaa 840 actgagaaga aaagaagaac
agaggaagca t at aaaaat g caat gacaga acttaagaaa 900

aaat cccact ttggaggacc agattatgaa gaaggcccta acagtctgat
t aat gaagaa 960 gagttctttg atgctgttga agctgctctt
gacagacaag at aaaataga agaacagtca 1020 cagagt gaaa

aggt gagatt acattggcct acatccttgc cctctggaga tgeccttttct

cgdt®80atactt gt gyygee cacadmgat ttobgd ttaaadycygtdgaagagaatcat

agatc%éQ&@Q@@ta%%@&@%%‘@&aal&é%aEQ&&a%%ta@accc@&%ta%&%ctgaa

atgcc aattg gt aga gagaa
tc%@ﬁé nga@@afafg%eagﬁa&@ag% t&(j{:‘é‘{%ﬁba‘étgﬁa?ﬁﬁaaT%gg’taCtCt
gcddcet ggatcectittbaadageiaat@éFaaecvabgoayabiaaaggegbaaaty
ga&@%@g&@%%acﬁ%@% Chgea Akl %ttttggéa%gg%tcg%éagg% 4329 at cc

gttcgcaat g actgggaaac aactatagaa aacttfcat %ag aaac
tgtagtctt%tt‘-’t (j’é?tofgé"t‘)a &at*%&f%&%e%%%atwta%&ea% gatoaa
gataggot gt ggecetged ttet cmtgegagacgitagd 440 gt t@ateat cddcbataaa

a t t a a t aag g
SRS Lo AP e R, s, Lo

gcqa&aa%fafaé @aagfgf@ttée@qctf%@t@ew&aat%?&ta*fwgagéﬁttgaa
ctgatbtol eaast@egdd ggbaaygges cagesdacgggaaagcag 1620agaaa
agaga%éééiga%&‘aa%%@ac%Qgﬂat‘iggix %%gg%gaétét%%&a?atag £@c%%£§@ctt9t

gaaccctg cac cagcctcagt g gggc

gg@g@@%a@aag@t@a@%taaﬂ%%cgttaa%aﬂgttfaaétiM@aaﬁ@@t Fiactoet
gcteftbgidnegictet agyaagaa a6t @&a@@ﬁ}aa@gﬁ&b@tddcb gidteb@thgl’
gtggaéap%g. g%%RIaCS‘]F%gét%rcgé eéc@ %Igg l‘épc%?)c %ﬁ %ga[ca
Asp Asn an Ser ASn Ser  Ser §e p
caipGt I CTHEAEHEE SorCaFIPI PO VAl Fr ARG 7S @
agﬁ&ikt&ﬂﬁUafﬁﬁtgkyéh'Eﬁ@afﬂ&ﬁgéEﬂ&cangthbeaddb&aﬂ&d# g&d@agidhc
atég%gtégé;cg{é%ca ga.¥%Laggc ga atgccaatt ggcagttggt tgtagaagaa
ggagaaatga aggtatacag aagagaagta gaagaaaatg ggattgttct ggatccttta
aaagctaccc atgcagttaa aggcgtcaca ggacatgaag tctgcaatta tttctggaat
gttgacgttc gcaatgactg ggaaacaact atagaaaact ttcatgtggt ggaaacatta
gctgataatg caatcatcat ttatcaaaca cacaagaggg tgtggcctgce ttctcagcga
gacgtattat atctttctgt cattcgaaag ataccagcct tgactgaaaa tgaccctgaa
acttggatag tttgtaattt ttctgtggat catgacagtg ctcctctaaa caaccgatgt
gtccgtgcca aaataaatgt tgctatgatt tgtcaaacct tggtaagccc accagaggga
aaccaggaaa ttagcaggga caacattcta tgcaagatta catatgtagc taatgtgaac
cctggaggat gggcaccagc ctcagtgtta agggcagtgg caaagcgaga dgtatcctaaa
tttctaaaac gttttacttc ttacgtccaa gaaaaaactg caggaaagcc tattttgttc
tagtattaac aggtactaga agatatgttt tatctttttt taactttatt tgactaatat

gactgtcaat actaaaattt agttgttgaa agtatttact atgtttttt
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1020
1080
1140
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Asn Asn Ala Leu Ser Tyr Tyr Lys Ser G u Asp Gu Thr
Gu Tyr Ay Cys Arg Ay Ser lie Cys Leu Ser Lys Al a

waloshosssThr Pro His Asp Phe Asp G u Cys Arg PPeT/RBpm08/052493

lie Ser Val Asn Asp Ser Val Trp Tyr Leu Arg Ala Gn
Asp Pro Asp HHs Arg An Gn Trp lie Asp Ala lie Gu
Gn Hs Lys Thr Gu Ser Ay Tyr Gy Ser GQu Ser Ser
Leu Arg Arg His Ay Ala Met Val Ser Leu Val Ser Gy
Ala Ser Gy Tyr Ser Ala Thr Ser Thr Ser Ser Phe Lys
Lys Gy H's Ser Leu Arg Gu Lys Leu Ala GQu Mt Gu
Thr Phe Arg Asp lie Leu Cys Arg G n Val Asp Thr Leu
G@n Lys Tyr Phe Asp Ala Cys Ala Asp Ala Val Ser Lys
hurﬁérDCiERJTLQﬂotanr(SB@IU\Np)LS Val Val Gu Asp Asp Gu

Phe Pro Thr Thr Ar er Asp. Gy. Asp Phe Leu
e S G THT AP P LTS B Y et PRE A P
GlWahr Thiu Peo GlysPr@ yrd ivel ASin &y Cive eSlAspalPheulss Gy
TrpGT'HrAis% H, e ITQrHlph@lyl—)ﬁpAél% 2@5 A-EQrTl%e@aﬁVyll H.& E%J

Ala Thr Leu Ser Hi
ASighgn Ay S8t ST pld ﬂy&ézsﬁeg‘ Ejelb AABpGlLUth@G&uT F @18
CyELy\SgLCjﬂS/ Aeg IAe CyFhEeTSer Gy Ala VEYrIleyShAPmo Alia Mat
p@ltﬁ %;yALfgsP}i@ﬁsgL;ﬂeSferr Hi s AF’H@@ast yJaE’rq%A% Tyr

Pro Asn Ser Leu lie
L%ﬁégp@ﬁ A b VRI P DARAS A B GAR o By élGGIAﬁpA%]ﬁ Ws
Gll icen @i G TGk nc1lSepeGony Serr G sky scMabeArsgr Ligw Krs

Ar TrHQsPCElQ/ ggf MéngaliegeLPrLguS%rl S%J_y G@?pAl%I §elp%§ysﬁ}’r §§f
Val dn Lys Val Gu

Ala\/éFPrCﬁ%‘ At SﬁFsS%?herﬁe/SWﬁ SHF FEB L he%s‘\ﬁgv%u é;rSy
LeiGaya ASp Aba GAS ITHEr pheGlang ey Vad Ivalcy@ Brd3cun Glal G
Th]!\/%%u L(ylsh i/@é g)”mér Qsp/‘\rAQaQﬁ yal Agp%lg Vaﬁ%@rq% KL,;?
Glu\/&leu-ﬁ]lrn @}‘%{ AﬁpSLy@ \lﬁa )élal Glu Agp[ AspSGlAuI gsp Asp the Pro
Thr Thr Arg Ser Asp Gly Asp Phe Leu His Ser Thr Asn Gly Asn Lys
Glu Lys Leu Phe Pro His Val Thr Pro Lys Gly Ile Asn Gly Ile Asp
Phe Lys Gly Glu Ala Ile Thr Phe Lys Ala Thr Thr Ala Gly Ile Leu
Ala Thr Leu Ser His Cys Ile Glu Leu Met Val Lys Arg Glu Asp Ser
Trp Gln Lys Arg Leu Asp Lys Glu Thr Glu Lys Lys Arg Arg Thr Glu
Glu Ala Tyr Lys Asn Ala Met Thr Glu Leu Lys Lys Lys Ser His Phe
Gly Gly Pro Asp Tyr Glu Glu Gly Pro Asn Ser Leu Ile Asn Glu Glu
Glu Phe Phe Asp Ala Val Glu Ala Ala Leu Asp Arg Gln Asp Lys Ile
Glu Glu Gln Ser Gln Ser Glu Lys Val Arg Leu His Trp Pro Thr Ser
Leu Pro Ser Gly Asp Ala Phe Ser Ser Val Gly Thr His Arg Phe Val
Gln Lys Pro Tyr Ser Arg Ser Ser Ser Met Ser Ser Ile Asp Leu Val
Ser Ala Ser Asp Asp Val His Arg Phe Ser Ser Gln Val Glu Glu Met
Val Gln Asn His Met Thr Tyr Ser Leu Gln Asp Val Gly Gly Asp Ala
Asn Trp Gln Leu Val Val Glu Glu Gly Glu Met Lys Val Tyr Arg Arg
Glu Val Glu Glu Asn Gly Ile Val Leu Asp Pro Leu Lys Ala Thr His
Ala Val Lys Gly Val Thr Gly His Glu Val Cys Asn Tyr Phe Trp Asn
Val Asp Val Arg Asn Asp Trp Glu Thr Thr Ile Glu Asn Phe His Val
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Phe
H e
Al a
Al a
Lys
H e
Leu
Met
G n

Asn
Asn
H e
Gn
Pro
Cys
Asn
Cys
He

Val
Phe
H e
Arg
Al a
Asn
Arg
A n
Ser

Val
Val
G n
Val
Thr
Ser
Val
Leu

Asn
Gu
H s
Tyr
Asn
Asp
Al a
Ser

Cys Asn Tyr
G u Thr Thr
WEAL@SASTISAS N
Val Trp Pro
Val He Arg
Gu Thr Trp
Ser Ala Pro
Asn Val Al a

Trp
Gu
H e
Ser
He
Val
Asn
He
Gu

Asp
H s
Tyr
Asp
Leu
Phe
Cys
Thr

Arg
Val
Thr
Leu
Gu
Val
Arg
Val
Asn

Asp Trp
Thr Leu
LPGT/APZH08/052493
Leu Ser
Asp Pro
H s Asp
Lys H e
Pro Pro

Gu Gy Asn
Lys H e
Ala Pro
Vall'yau Prigr

Thr
Al a

Tyr
Ser

mai n CERT cDNA

Val

Val Leu

Al a Asn
Arg
P;{N% {7!;1?

Araddgat'get e é\é@alaeélc 51&%1 thbaAcsc“t é%FE Er8ttac
Cygthaggdggagr degccaatiig Agpagirt goi tPrgtlagaagaagn gagaanad gaa

Arg
Val

Asp
Asn
Al a Val
Ly's APherdpelsl y$aArlg Phe IThrTy@eflayih: \Hls
%}‘él Ly Thy AﬁLaSe@ erl—)A%

He
Gy
Lys

Pro
Al a

Leu Cys
Ay Trp
Arg Gu
Gn

Lleg uI‘yPh gelh %@n\ialsi-ﬁr
ag atttgtcc aaaag

BoAto60°

va98Latacaga k2. OAS%Q@Q?%%%@@Q@%@@“@& gt tQhteh9ser
gat Ccctttaa aagctaccca tgcagttaaa 180 gcgtcaca

Prcgaﬁ’éatfdﬁaa%y éﬁ@c%%ﬁt Fht Tte c%eggézﬁ GoPtifac

t¢ &gucaat G4ct gg

I11240r gpaataactia Asagaaaachtriocat gicggt regazacabtag Ser

VaftLgé‘tzﬁ%t 9¢, aat catcalt A§80G1tuatr§13%8%sa§ﬁ@%9

aCgtattata tctttctgtc

Ly éc?}ﬁaﬁ%\aatG lydeccet @Oa&ée cltetug g4t agt

gcct'gct tctcagc

PheatTgE gadagy tvééc%f@c gH

s Arg

ttgtaatttt 420 tctgtggatc atgacagtgc tcctctaaac

g AL ST 3y B

atéﬁﬁgé@g@E&%%@Et@%ﬁggﬁkﬁ

ct ggaggat g ggcaccagcc 600t cagt

caa aataaatgtt 480 gctatgattt
) B Madtyaa accaggaaat tagcagggac

Q%E%&Ha%g Catgg@@@cga‘gga@afc%gagtct

faa

ggcagt

gg%ﬁ@%@aé%%agtcﬁf‘é% tcﬁg%‘%tcff%taﬁéé%lgtﬁgf‘t‘iataﬁﬁ’faccé‘tt
cadg@mtgytocagagtt@Ottt

acagagtatg
tttgatgaat
gatccagatc
tatggatctg
agtggctact
ttggctgaaa
tactttgatg
gaagatgatg
aacggcaata
tttaaagggg
cattgtattg
actgagaaga
aaatcccact
gagttctttg
cagagtgaaa
tctgtgggga

tactcattac

gctgcagagg
gtcgatttga
atagacagca
aatccagctt
ctgcaacatc
tggaaacatt
cctgtgctga
aagatgactt
aagaaaagtt
aagcgataac
aactaatggt
aaagaagaac
ttggaggacc
atgctgttga
aggtgagatt
cacatagatt

aggatgtagg

gaaaaataat
atccatctgt
tattagtgta
atggatagat
gcgtcgacat
cacctcttca
tagagacatc
tgctgtctct
tcctacaacg
atttccacat
ttttaaagca
taaacgtgag
agaggaagca
agattatgaa
agctgctctt
acattggcct
tgtccaaaag

cggagatgcc

gctctgagtt
cttagcaagg
aatgatagtg
gccattgaac
ggcgcaatgg
ttcaagaaag
ttatgtagac
aaggatgaac
cgttctgatg
gtgacaccaa
actactgctg
gacagctggc
tataaaaatg
gaaggcccta
gacagacaag
acatccttgc
gttgaagaga
aattggcagt

-69-

actacaaatc
ctgtcatcac
tttggtatct
agcacaagac
tgtccctggt
gccacagttt
aagttgacac
ttcaaaggga
gtgacttctt
aaggaattaa
gaatccttgce
agaagagact
caatgacaga
acagtctgat
ataaaataga
cctctggaga
tggtgcagaa
tggttgtaga

g
gggtgy

tgaagatgaa
acctcacgat
tcgtgctcag
tgaatctgga
gtctggagca
acgtgagaag
gctacagaag
taaagtggta
gcatagtacc
tggtatagac
aacactttct
ggataaggaa
acttaagaaa
taatgaagaa
agaacagtca
tgccttttet
ccacatgact

agaaggagaa

gttga

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
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human: START Domain CERT protein (SEQ ID NO 17) Arg
Phe Val G n Lys Val Gu Gu Met Val Gn Asn H s Mt

wabeos/iymsSer Leu G n Asp Val Gy Gy Asp Al a ABCT/EPD08/052493

Gn Leu Val Val Gu Gu Gy Gu Mt Lys Val Tyr Arg
Arg GQu Val Gu Gu Asn Gy H e Val Leu Asp Pro Leu
Lys Ala Thr H's Ala Val Lys Ay Val Thr Ay Hs Gu
Val Cys Asn Tyr Phe Trp Asn Val Asp Val Arg Asn Asp
Trp Gu Thr Thr He Gu Asn Phe His Val Val Gu Thr
Leu Ala Asp Asn Ala He He He Tyr Gdn Thr H's Lys
Arg Val Trp Pro Ala Ser G n Arg Asp Val Leu Tyr Leu
Ser Val He Arg Lys He Pro Ala Leu Thr Gu Asn Asp
atRrog@tuadigaafeqe HoeaddabaOpsitdsrntPher tSeygatak wtstptah-lii@t
ac&%@gé@{/t@‘é@aggg%elcgga&%'aaé%aé{&gglsat\égkt&rt ﬂa@gk‘y

hr Leu ro
IH GG EY AT ISR &P ﬁtaﬁaga%earac}'ﬂffbcaﬁ%ptg&%ﬁgar—auaé itetﬁg@%‘at
aatflgrsattee tdhwrttiyea Vatadlcaapsiyo¥adtghsnctrot@ey @opgdegra

A Ee e hisk i e Ak fa Gao

atarﬁffﬁ’é%ta START B n= CERT® LagEE)F\F&C(tSEf@alaE)aN@gl%")gtgtccgt

gsccaggtigaag: @gat gghgcartgaaceacaiaacddcact cat t@araggatogt

ga@a&gg a%’&ao@@c%%@@%g@%g aaQttgcgagc tt ttaggg@%%gtga@accctgga
ag tatacag agaé%ta gaa aaaatggga

ga

ggaﬂﬁ@?f"’lﬁ (j@%\ccttééﬁ ta&EIgct

aadB0tcat gaagitetgigcaatdabts ctggantgtdgcgacgittcgoatag
at gact ggga aacaactata 240 gaaaactttc atgtggtgga
aacattagct gataatgcaa tcatcattta tcaaacacac 300

hurd @@ agor Sﬂ3m8€dt@ﬁf(SEQtlDa@©9§§laC gtattatatc tttctgtcat

G)

t cgaaagata 360 ccagccttga ct?aaaatga ccct %aaact
Mot goatEgt B Graattt TR Ats@t%fgfa Rl xtpr Glu Glu Asp Pro

Glu Thr Glu Ser Gly Pro Pro Val Glu Arg Cys Gly Val Leu Ser Lys
Trp Thr Asn Tyr Ile His Gly Trp Gln Asp Arg Trp Val Val Leu Lys
Asn Asn Ala Leu Ser Tyr Tyr Lys Ser Glu Asp Glu Thr Glu Tyr Gly
Cys Arg Gly Ser Ile Cys Leu Ser Lys Ala Val Ile Thr Pro His Asp
Phe Asp Glu Cys Arg Phe Asp Ile Ser Val Asn Asp Ser Val Trp Tyr
Leu Arg Ala Gln Asp Pro Asp His Arg Gln Gln Trp Ile Asp Ala Ile
Glu Gln His Lys Thr Glu Ser Gly Tyr Gly Ser Glu Ser Ser Leu Arg
Arg His Gly Ala Met Val Ser Leu Val Ser Gly Ala Ser Gly Tyr Ser
Ala Thr Ser Thr Ser Ser Phe Lys Lys Gly His Ser Leu Arg Glu Lys
Leu Ala Glu Met Glu Thr Phe Arg Asp Ile Leu Cys Arg Gln Val Asp
Thr Leu Gln Lys Tyr Phe Asp Ala Cys Ala Asp Ala Val Ser Lys Asp
Glu Leu Gln Arg Asp Lys Val Val Glu Asp Asp Glu Asp Asp Phe Pro
Thr Thr Arg Ser Asp Gly Asp Phe Leu His Ser Thr Asn Gly Asn Lys
Glu Lys Leu Phe Pro His Val Thr Pro Lys Gly Ile Asn Gly Ile Asp
Phe Lys Gly Glu Ala Ile Thr Phe Lys Ala Thr Thr Ala Gly Ile Leu
Ala Thr Leu Ser His Cys Ile Glu Leu Met Val Lys Arg Glu Asp Ser
Trp Gln Lys Arg Leu Asp Lys Glu Thr Glu Lys Lys Arg Arg Thr Glu
Glu Ala Tyr Lys Asn Ala Met Thr Glu Leu Lys Lys Lys Ser His Phe

-70-
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gacagtgctc ctctaaacaa ccgatgtgtc cgtgccaaaa taaatgttgce

tatgatttgt 480 caaaccttgg taagcccacc agagggaaac

W@ 2@gaamsss a gcagggacaa cattctatgc 540 aagatt acBACT/EP2008/052493

at gt agct aa t gt gaaccct ggaggat ggg caccagcctc agtgttaagg

600 gcagtggcaa agcgagagta tcctaaattt ctaaaacgtt
ttacttctta cgtccaag 658human: START Domai n CERT L
protein (SEQ ID NO 19) Gn Val Gu Gu Mt Val
H's Met Thr Tyr Ser Leu G n Asp Val dy Ay Asp Ala
Asn Trp G n Leu Val Val Gu Gu Gy GQu Mt Lys Val
Tyr Arg Arg Qu Val Gu Qu Asn Gy lie Val Leu Asp
Pro Leu Lys Ala Thr Hs Ala Val Lys Ay Val Thr Gy
GlHIGSy Gine Mt TRy SGlASAlT Ly Phe Asp SAsnievalldAgpn\&lu Alyg
G1J¥%ﬂezgﬂg igﬂ)AggLﬁéEhél aﬁalAf% g%deAﬁnAJDh@lﬁﬂAgp\%vs &@Q

hr Leu
GllHlGéu L% Ay G%uSe'FrB LPlLéSSA\\faa]r @é‘? L@FnHlﬁ\r 5r93~§>6°\ﬂ1r IS_%IU
Lewyprro L Sey AWalala ehdArsgr L33 Viale GRy orbAl aid ewg Tie Ghu

GlIﬁA‘SLE}SA%q Eflp Ggll“Me-Eh{/alTrG@rllAs% %(Pé M@S‘I‘H%S@ylpggrg?eru }ﬁ'/%
H s Ser Ala Pro Leu Asn Asn Arg Cys Val

ASEN &t S5y F%fé EAB M gafsTATEP NEE FRE Vey s’ glurﬁrlu LBy %ﬂ
MetSel s Prao Pyo AGh LArG $1AITR1 @l G w AkheslSer1Avgl As Asn
Pré IL@uLﬁ}é Q’as TIh¥SH Igl IF\]/ral-rﬂgs g@\% VAhaTkésaly%lls%% {:/)gp
Cywéwyg E% TTS?rASPr 8a ;%\épﬁf?é B AEVSASM grﬂvﬁéuﬂﬁr %%lf
IlelyiuMadn G Hhumeal: vat anDArreDNAL RSEQ DA NOA20)I1e Ile

Ilé%g,gtél%agﬁr 9Gcgot.at 9ag gt gatt gal %19‘3&5‘}9889%% g6l 96t cca

t cacctcagg taaaga aga agt

Lelgg‘éétlgetuc%r eyt Pgcbte Lﬁfﬁﬂlﬁcgﬁ% 1216?%%1%

gaa

Adsg AP

pracactoircatp acagt-Accad ragcaict ganyaaagat aagtagp gegagtd gt

Prc;'%gu 87@5918@91@%98 @/%9%19 %%c‘?-\lag£§§ %QQ%@@QF%EC@Q e
Cys G%aaTthtrt %eau tv% atatctc

Ser Pro Pro Glu Gly Asn Gln Glu Ile Ser Arg

Asp Asn Ile Leu Cys Lys Ile Thr Tyr Val Ala Asn Val Asn Pro Gly

Gly Trp Ala Pro Ala Ser Val Leu Arg Ala Val Ala Lys Arg Glu Tyr
Pro Lys Phe Leu Lys Arg Phe Thr Ser Tyr Val Gln Glu Lys Thr Ala

Gly Lys Pro Ile Leu Phe

human: START Domain CERT ¢cDNA (SEQ ID NO 16)

G n Asn

agatttgtcc
gtaggcggag
agagaagtag
ggcgtcacag
gaaacaacta
tatcaaacac
attcgaaaga
tctgtggatc
gctatgattt

aacattctat

aaaaggttga
atgccaattg
aagaaaatgg
gacatgaagt
tagaaaactt
acaagagggt
taccagcctt
atgacagtgc
gtcaaacctt

gcaagattac

agagatggtg
gcagttggtt
gattgttctg
ctgcaattat
tcatgtggtg
gtggcctgct
gactgaaaat
tcctctaaac
ggtaagccca

atatgtagct

cagaaccaca
gtagaagaag
gatcctttaa
ttctggaatg
gaaacattag
tctcagcgag
gaccctgaaa
aaccgatgtg
ccagagggaa

aatgtgaacc

71-

tgacttactc
gagaaatgaa
aagctaccca
ttgacgttcg
ctgataatgc
acgtattata
cttggatagt
tccgtgccaa

accaggaaat

ctggaggatg

attacaggat
ggtatacaga
tgcagttaaa
caatgactgg
aatcatcatt
tctttctgtc
ttgtaatttt
aataaatgtt
tagcagggac

ggcaccagcc

60
120
180
240
300
360
420
480
540
600
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t acaaagccc aaggtgttat agatgacctt gtctatagta taatagacca

tatacgccca 300 gggccttgtc gtttggattg ggacagcettg
wa@r@aavisest tggatattct ggagaacttt 360 gaagagaaPCT/EP2008/052493

gctgtgtgat gcgttacact actgctggtc agctttggaa tataatttcc

420 ccaagagaat ttgttgattt ctcctatact gtgggctata
aagaagggct tttatcttgt 480 ggaataagtc ttgactggga
t gaaaagaga ccagaatttg ttcgaggata taaccatccc 540

tgtggttggt tttgtgttcc acttaaagac aacccaaacc agagtctttt

gacaggat at 600 attcagacag atctgcgtgg gatgattcct
cagtctgcgg tagatacagc catggcaagc 660 actttaacca

acttctatgg tgatttacga aaagctttat gagaggcaaa atacattcaa

tcatZOt et bgt@gtasclracagatea tactctaebtag ctbazaggotacttct
radglaaaaatc attgattcca 780cttttctgca tagccggtag
aaaaatttga aatgtttttg gttcactagt acaatgtttg 840

gttttattcc taaagtaaat agctatctaa gagagggcat tttcactttt

b AL ARA0R,
gctggagg gcag

CrarogRtsTe

Arq tPhat'Gtigétn dget'Gdagyy Gt tiéttt e laGloticagict dettPYaalagct g

R

tctgttgece
cact gcagct

sed Q20 @GaAlACAYLL,I68£3SEaC0 .t ALYGREL A6 Laathl tdat g1y

ttaatttttt
SERERINT b
Valadeotiocar agtdgitsggtra Tht atizagtytvagagocatcdel gdat ggcccc

t agagat

t 1080 g
S 256 g

Pear et cedeattr

cccag

q&golle

Hlﬁ%tlht\%éa%s 1200, gt QQ@@EEC@sng%;Q%Qt\%Q aagachtatCrp

Gl‘éggét

actct taaaa

t 44" Sttt

ot ot

ct gt aac

1260 t agaacaaat

JEct agattat tet tet ate &itgatt aga

A1d4 320 Hitet ghgirat tCigt ngJgtHcecIGyst aax et gtp ggt géetiaacin
Ar&tAQ?%ﬂt tl, Gl,aaatgatt 1380t g?%%tﬁte @?@tAQQCﬂetut Thr

tttgaa c

ctccatct agtttact

c taaaatggga

Gl%%ﬁ?gzﬁé’ggﬁo Sttt cHggt &t I&Ea‘@dc%%satz*s&t%hteg?%lf
Asgtsacatlgcace 1s0r=acatctregaaysavecatrytre grytite alatngval

a1d bA0LIQLEL, abgtalbt agl At tect gLot, 1360 g1 ackgtditt gy,
gttgtitgtta atat

119690 Tat haadrtc
Asit @gbtdlgatly trgb giltat Pac A168%:r val Leu Arg Ala Val Ala Lys

Arg Glu Tyr Pro Lys Phe Leu Lys Arg Phe Thr Ser Tyr Val Gln

ggt aa agt gag
Edrea

gﬁ%ﬁé

ccct gaaat acat

Veat Hytigt the 43

human: START Domain CERT L ¢cDNA (SEQ ID NO 18)

caggttgaag
gccaattggce
gaaaatggga
catgaagtct
gaaaactttc
aagagggtgt
ccagccttga
gacagtgctc
caaaccttgg
aagattacat

gcagtggcaa

agatggtgca
agttggttgt
ttgttctgga
gcaattattt
atgtggtgga
ggcctgcttce
ctgaaaatga
ctctaaacaa
taagcccacc
atgtagctaa
agcgagagta

gaaccacatg
agaagaagga
tcctttaaaa
ctggaatgtt
aacattagct
tcagcgagac
ccctgaaact
ccgatgtgtc
agagggaaac
tgtgaaccct
tcctaaattt

acttactcat
gaaatgaagg
gctacccatg
gacgttcgca
gataatgcaa
gtattatatc
tggatagttt
cgtgccaaaa
caggaaatta
ggaggatggg

ctaaaacgtt

72

tacaggatgt
tatacagaag
cagttaaagg
atgactggga
tcatcattta
tttctgtcat
gtaatttttc
taaatgttgc
gcagggacaa
caccagcctc

ttacttctta

1440

tlatet ittt gt

Ct aaacaaga

eaZisglgVal

aggcggagat
agaagtagaa
cgtcacagga
aacaactata
tcaaacacac
tcgaaagata
tgtggatcat
tatgatttgt
cattctatgc
agtgttaagg

cgtccaag

660
669

60
120
180
240
300
360
420
480
540
600
658
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tttattgtgt tttcttgagt gtaaagaaag aataaatcaa agttcttcat
acccattttg 1740 acaaagtgga acagtggagc tgttttttgc
wo kdosgot3Bgt atttattttt tgccactggt 1800 gat gat apelr/EP2008/052493
tt caaaaaac aaaaggtggc agcagcacaa tgttcatggt gaattatctc
1860 atagtatcta gattgatcaa gatctgacag aaggaat gca
caaaggattc tatattctta 1920 atgatttatt aattaccagg
atccttttct aaattgaatg tacttttgaa ttactaggtt 1980
tcttecttttt ttttgttctg caatagtgaa agaaaactca gtagtttagt
ttcagtttct 2040 catggaaatt ggtaaatgtt agttttgact
tcatctattt tttatttgtt tttattagcg 2100 tagagt agga
agtctcatat tctactgttc tatctaggat ggtgaaattc caaaggtgcc
2160 taacttgagt aagggatttg tgacaagata gtacacatta
ct at aa c tattatttcc 2220 tgaactggat gtccctaaaa
hufﬁ%%ﬂ@%ﬁ@%@b@ﬁ@@alt proten ( H\%Srdﬁ) StarD4 protein
Glr(P ﬁ&@ dii %@M@@)Vagbt;hﬁmngﬂsﬂé i_f_@ﬂ'l TgerTﬁSQeNaLleuAm ﬁ%
a r s Leu n r Hs
v ST & A e T e T Ko "o R Sryar o B
Lyd yel A5y Wed AThrGNMaVaIlGpuArly Rys GPyollSeralGlgu G Phe
LeLAig}s \C/ij?é Ty¥ é{&@w?ﬂyrzau%s%@ @n T@Lyel\éahlsl |G@uA5aQP€§pW
Leu a er lie Ii ro S
ronidr 1 Al B9 o A sdr LB Rt PR ot dut AUE Fle
GllegnG@he Asn VPheva@ GLGTar Astr BYys AGyshvahldBte Arlg Ty
Ter f@inm{r A\@L yA faleu, T5R ASD dbiesily @rér%pRraq g
he Ser Tyr Thr Val s Gu
TchalﬁuL%e&

‘li%]u Ié%r“@yéysa% 1776 &bt LﬁéuTh,&s% g

Gl Y& r Armgp Pleovaltr:yﬁhesr\/a’heﬁ%g Gy AFyriiAspsiHissr Prle ©ys

Leﬁﬁnizéd% 3 %S\/a\fakrd?rAQaLﬁ}é k—i’é AA?fR/ASﬂlfMQtAﬁ% J‘
u u

Leu Arg
Clvegrr | § Bib Sef nPr§e¥r%lGéu\%1Iy %%‘b G*HrGlRI g laveer AR é@?
AsnThAe Ligun

The LAsnIIRhehdyiyr Glay Asp AkeUuvaAr gsiyso Ally Geu
Trp Ala Pro Ala Ser Val Leu Arg Ala Val Ala Lys Arg Glu Tyr Pro

Lys Phe Leu Lys Arg Phe Thr Ser Tyr Val Gln

human: StarD4 cDNA (SEQ ID NO 20)

actgttgaga gcggtgtgag gtgcttggta gcgcgccgta gctgcttcca cgtccttgct 60
tcacctcagg taaagagaga agtaatggaa ggcctgtctg atgttgcttc ttttgcaact 120
aaacttaaaa acactctcat ccagtaccat agcattgaag aagataagtg gcgagttgct 180
aagaaaacga aagatgtaac tgtttggaga aaaccctcag aagaatttaa tggatatctc 240
tacaaagccc aaggtgttat agatgacctt gtctatagta taatagacca tatacgccca 300
gggccttgtc gtttggattg ggacagcttg atgacttctt tggatattct ggagaacttt 360
gaagagaatt gctgtgtgat gcgttacact actgctggtc agctttggaa tataatttcc 420
ccaagagaat ttgttgattt ctcctatact gtgggctata aagaagggct tttatcttgt 480
ggaataagtc ttgactggga tgaaaagaga ccagaatttg ttcgaggata taaccatccc 540
tgtggttggt tttgtgttcc acttaaagac aacccaaacc agagtctttt gacaggatat 600
attcagacag atctgcgtgg gatgattcct cagtctgcgg tagatacagc catggcaagc 660
actttaacca acttctatgg tgatttacga aaagctttat gagaggcaaa atacattcaa 720
acttgtagta ctacagatca actctctcag ctacatggcc tgtaaaaatc attgattcca 780
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human: StarD5 cDNA (SEQ I D NO 22) gagctccagc

ct ccaggcac ccgggatcca gcgccgecgce tcataacacc cgcgaccccg
woogagssaagcg cagct cccga cgcaat ggac ccggcgct gecT/EP2008/052493

cagcccagat gagcgaggct 12 0 gtggccgaga agatgctcca

gt accggcgg gacacagcag gctggaagat ttgccgggaa 180

ggcaatggag tttcagtttc ctggaggcca tctgtggagt ttccagggaa

cctgtaccga 240 ggagaaggca ttgtatatgg gacactagag

gaggt gt ggg actgtgtgaa gccagctgtt 300 ggaggcctac

gagt gaagt g ggat gagaat gtgaccggtt ttgaaattat ccaaagcatc

360 actgacaccc tgtgtgtaag cagaacctcc actccctccg

ctgccatgaa gctcatttct 420 cccagagatt ttgtggactt
ctiggtgetagtec@agagakaty taggateggoad toadtcagttaot 480G tgttty 840

gt@t@%gg&a@Q&ag@an\Q%@g&?scttgg%tatg%%tcagc@c%ggé‘%@ cag9t Lot 900
gattt aaccat cct cagﬁﬁ ttgctt ctgtgaacct

e SO GGt SAES SCCRH GRS ALY B0 gt Gtk fepsesses oot
cadtgecad@c cgee tetbeagoggtaatag gitc ecat aagaae gt gyt ggactootst ¢ 1020

9o 8Q.1dL£E6689€C8. 9 %@E&@a‘&%gg QL 1ALYCG ARCELECAGRagatgt 1080

aagcagt gcaatt ccat taatgct atcgttactt

gg???f@@@agﬁbtgéﬁﬁf%%b?‘ﬁcé&? @é’fg@fat@g@aﬁeﬁe%fafﬁé FEgeacett 1140
agdttgggacaytcoaggaagetotbgggageacgac agaggeaicg igttteactct 1200
gtggtaggé@ace@ggg%gc& gatagacl 960ealel L. .0agaRLIe R graac 1260

accag gcagcccacc cttcct CCt ccccac
ta‘iaé‘ﬁ@@"ﬁt ﬁ@fggtegf@q @éf@%fcgewtﬁea&a@afgﬁ%&a ¢ tcatsgec 1320
ati960Otigt bagetaacacacgached ehggragagcbagatcecaggatgatt 1380
tt&a%%%caca%%tgta%w@%%@@@cté% ché‘SJa%QQCacgttgtgcac%%c&?ata%ggga 1440

gat gcact ct ggcaccaagg g ccatcactct 1080
aC%’&@%%?cé‘éE“@@H%G@?@%aé?@t%é AgachaHttEat'dat ¢qceaetgaa 1°00
acAateqgyacecati46: ghtgeatd trthaageat gitgteegotceaicetgtgt 1560

cta@c&%gg‘gtgggggtttggéag %%gggcgggggaa %g%ctcc%ZgQathttllccttga&,aaaacaaga 1620

gaccttgta tat d atgccgCaaa atatttattt ttccttaaaa
catpzeettafa@@fég?tg@é%\c @ttﬁ@fgﬁééff éaﬁfwtﬂﬁ ARSI T AECAGgEt ATt tac 1680
ttigeattpaggactagasc adaasaid? b aaanraaaaa taaaadaaaatagaa 1740
acé%%%@gga acagtggagc tgttttttgc ttttgttttt atttattttt tgccactggt 1800
gatgatagat ttcaaaaaac aaaaggtggc agcagcacaa tgttcatggt gaattatctc 1860
atagtatcta gattgatcaa gatctgacag aaggaatgca caaaggattc tatattctta 1920
atgatttatt aattaccagg atccttttct aaattgaatg tacttttgaa ttactaggtt 1980
tcttettttt ttttgttctg caatagtgaa agaaaactca gtagtttagt ttcagtttct 2040
catggaaatt ggtaaatgtt agttttgact tcatctattt tttatttgtt tttattagcg 2100
tagagtagga agtctcatat tctactgttc tatctaggat ggtgaaattc caaaggtgcc 2160
taacttgagt aagggatttg tgacaagata gtacacatta ctataagggc tattatttcc 2220

tgaactggat gtccctaaaa gcaaataaac tgcccactat ctct 2264

human: StarD4 protein (SEQ ID NO 21)

Met Glu Gly Leu Ser Asp Val Ala Ser Phe Ala Thr Lys Leu Lys Asn
Thr Leu Ile Gln Tyr His Ser Ile Glu Glu Asp Lys Trp Arg Val Ala
Lys Lys Thr Lys Asp Val Thr Val Trp Arg Lys Pro Ser Glu Glu Phe
Asn Gly Tyr Leu Tyr Lys Ala Gln Gly Val Ile Asp Asp Leu Val Tyr
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hunman:
Leu Al a

wWh s @ 7388y r

Arg Gu
Val du
Val Tyr
Pro Al a
Val Thr
Leu Cys
Lys Leu
Val Lys
SefThifieHls

Selprl%u\é@elt
Gu

CYSTP(F‘l ﬁﬁeé'r
PrAgmg \Valu Vad

LeLPtlguTé/err &/@ GﬁmlleegerGL@u

human: Star Db

Ala @n
Arg
Asn
Pro
Thr
dy
Phe
Ser
Ser
Tyr

Ay
Phe
Ay
Val
Ay
Val
H e
Arg

Met Ser
Asp
Val
Asn
Gu
Leu
H e
Thr
Arg

G u Asp

Ser
Leu
Gu
Arg
H e
Ser
Asp
Ay

Ala G
Val
Tyr Ar
Val Tr
Val

Thr Pr

Thr H

Ser

Lys
Adn Ser

Phe Val

Al a
y Trp
Trp
g Ay
p Asp
Trp
H e
o Ser
Asp
e Ser

Gu
Lys
Arg
Gu
Cys
Asp
Thr
Al a
Leu
Ser

StarD5 protein (SEQ ID NO 23) Met Asp Pro Ala
Gu A a Vval
Thr

Lys Met

| PET/EYB08/052493

Ser
He
Lys
Asn
Thr
Met
Leu
Al a

Pro
Ay
Val
Gu
Asp
Al a
Val
Asn

Nad HGh UL ldi 8rPrego L&y ©ys CRe crder bel ysp Prp @spy
'ﬁﬁ]g ng)’LeBhﬁspo‘%@e Hle% E[lp AQ{SPhg Mll@ﬁu Pik%

Leu Pro

Pre i s hfh¥hr

ys Thr Asn

Leu

aLCé]ﬁ( %%r} L@FyTr‘PyiﬁsrLé&ePP& E&”‘n

VA3 rsBePhdlser Phe Pro VAﬁgGJSeEyﬂVEJt/s'Kh]m Arg

cDNA (S

%Y% NES@A\! Glluyﬁ\{sg

A@gng% Eh&

acttca

Ph%@@&dﬁﬂ gt d¥adtaaitt P@Ecccyéaﬁh%&rf)t%eaﬁﬁi /4l t Jat tgagat

Ly6@sacainc aggekn ggaaagt ggh laadaciGllgar@aasagah aenr Asp
Lef a9 tél%cf’a}& 1@@%&@ Eet s%?%%%éﬁ%%%rakgag%@t& Ser

at a

gt t
This gt c“tgrﬁaf*fn

ctor

gataa ttccagaatc accagctaaa 18 0

ratta PaRctYgatfadYagdat tatat gggat aaatc

attgcaagtg 240 t at aat at gg tacacaggat tgattcggac

acattcat at

t
hurg@tt'csé%rDtStCéDh%
ga%@gcgﬁagg@é@tgéaé ga

tccagaata tcctcca

cagctaagcg
gtggccgaga
ggcaatggag
ggagaaggca
ggaggcctac
actgacaccc
cccagagatt
aacgccaccc
aaccatcctt
gtcacattct
ttccecececgea
gagtaatgct
tgttgggaca
ctgatggact
cctgccccac
tgttacccaa
actcggcctg
cagagaccac

tgttgccttt

cagctcccga
agatgctcca
tttcagtttc
ttgtatatgg
gagtgaagtyg
tgtgtgtaag
ttgtggactt
atgtggagca
gtggttgctt
tccataccga
gcatgacccg
atcgttactt
ccaaggagcc
gcgcatctct
tcagggttgg
acacgcctct
gacaccatgc
gtttccctga
taagcatgta

cgcaatggac
gtaccggcgg
ctggaggcca
gacactagag
ggatgagaat
cagaacctcc
ggtgctagtc
tccgttatgt
ctgtgaacct
cctcagcggt
gttttatgcc
cttggcaaag
tgggagcacg
gagaatgcca
cgtgtgatga
cctggcaggg
gatgcactct
ctgtcataga

ccgctccecctce

ccggegcetgg
gacacagcag
tctgtggagt
gaggtgtggg
gtgaccggtt
actccctccg
aagagatatg
ccceccgaagce
cttccagggg
tacctcccac
aaccttcaga
aactcccgtg
cagaggcctg
accagaggcg
gccattcatg
tagacccagg
ggcaccaagg
gaatcatcat

agtcctgtgc

-75-

cagcccagat
gctggaagat
ttccagggaa
actgtgtgaa
ttgaaattat
ctgccatgaa
aggatgggac
caggttttgt
aacccaccaa
agaacgtggt
aagcagtgaa
actcatcgag
tgttcactct
gcagcccacc
tgttccaaac
cctctaacca
ctttatgtgc
cgccactgaa

tgcagccccc

cataccat tacacaaagt 300 tttgccgtgg
A EPEQdRAMNO2D at cgact t agt gt acat caagcgct ac

?&%&%% £80tdLhaad 29 HB9a dyaccccy

gagcgaggct
ttgccgggaa
cctgtaccga
gccagctgtt
ccaaagcatc
gctcatttct
catcagttcc
gagaggattt
gaccaacctg
ggactccttc
gcaattccat
gagctccagce
ttggaacaag
cttcctgcect
tccatctgcc
tctgacagag
ccatcactct
aaccaggccc

caaatatatt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
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tcaaattata tccgcggtta taaccatcct tgtggctttg tatgttcacc
aat ggaagaa 480 aacccagcat attccaaact agtgatgttt

w@L@sagBesg aaat gagagg aaaattgtcc 540 ccat caat BEI/EP2008/052493
tt gaaaaaac catgccttcc aacttagtaa acttcatcct caatgcaaaa

600gat ggaat aa aggcacacag aact ccatca agacgt ggat

ttcatcataa tagtcattca 660 tga 663 human:
protein (SEQ ID NO 25) Met Asp Phe Lys Ala lie Ala Gn
G@n Thr Ala Gn Gu Val
Ser Gy Trp Lys Val

Val Ser
Tyr Arg

Ser
Val

Val

Leu Gy Tyr Asn Arg
Lys Thr Ser
Lys Ala Ser Arg Lys Phe Hs Gy
GQu dy lielie Pro Gu Ser

Lys Lys

Pro

ttiegaSer adsptPhen ltetigdbrt&argdéygcaGh yatAs ptaArty
aa%@%Btégg)cLyéhaggga %%HgégtgaékgacgagatAérbdgggaa g

aaa@é‘ﬁaﬁr?eaﬂf%f‘ava?a @Iaﬁa Ser H e Ser Pro Arg Asp

Asp Leu

Val Tyr

e He Ser Ser

hurggsg: Sﬁ@PSAgﬁterrwS

eu

Val

s Ser Val

He Lys Arg Tyr Qu Ay Asn
Asp Phe Pro GQGu Tyr

St ar Db

Asp Thr
lie Thr
Asn Leu
Al a Lys
ticetTigaa
ﬂa%cégagaa
e Thr An
Phe H e

Met Asn H
Pro Pro

y Tyr Asn H's Pro Cys Gy
MePa@p\é@lo £Ys L§§rAlPr @14\/%t1ncﬁet¢ @y gi\gtrmPr oaﬁlA@aTa/lru

v 5o S5 B ParP BoR BT G L TR e e
Gly egn\&ly BAsh SPhevad éet ur Asy Al@a SkysvaAsplirye e s

ASIAIL@H H‘y% Af(ﬂ GIprGlPr e

H s

Ser huma

Bsque Arg
Tr% §§§ Jat’gyd gef gpgr(?c@%ac V@éa@ﬁc?’f

Sf*e‘%éﬁi%

4%5]9 Gg]yThl?fhﬁeLHlG§u Hiis Asn

ccggact gcg

g gﬁﬁg&%]g &55 gttctiygag

Gl6@sgcatlgtige Gy agjet etagdéa Yeceyctset gl lgcTigg@gpChr Leu
oy 26h99%a0el, Gat aghogag pld {.agct 69996a E?@%Qt fllser

Pro ATYg§ A

Thr Ile Ser

Lys Pro

Glu

Gly
Pro Leu

His Thr Asp

Phe Pro

Gln

Arg

Lys Phe

Ser Asn

Phe Val
Pro Gly
Leu Ser
Met

Glu

Ser

His

Ala
Arg
Glu
Gly
Thr

ccggct gct g gacaagaaga ct

L&u Val “Teu

Thr His
Gly Phe
Pro Thr
Tyr Leu
Arg Phe

human: StarD6 cDNA (SEQ ID NO 24)

atggacttca
acatcaggct
agaaaattcc
ctatctgatt
tataatatgg
tttgccgtgg
gaaggaaata
tcaaattata
aacccagcat

ccatcaataa

aggcaattgc
ggaaagtggt
atggaaatct
tcctctacca
tacacaggat
gctccatttc
tgaacattat
tccgecggtta
attccaaact

ttgaaaaaac

ccaacaaact
taaaacttca
atatcgtgtt
aactggagac
tgattcggac
ccctcgagac
cagttctaaa
taaccatcct
agtgatgttt

catgccttcc

acttca t
1 Lys
His

vVal Glu

Asn His Pro

Lys Thr Asn
Gln

Ala

Pro Asn

Tyr Asn

gcccaagaag
aaaaagataa
gaagggataa
agaattacat
acattcatat
tttatcgact
agtgtggatt
tgtggctttg
gtccagacag

aacttagtaa

-76-

9agt &l aag
Pro Leu Cys
Cys Gly Cys
Leu Val Thr
Val Val Asp

Leu Gln Lys

ttttaggtta
ctgtttccag
ttccagaatc
gggataaatc
gtcataccat
tagtgtacat
ttccagaata
tatgttcacc
aaatgagagg

acttcatcct

18

Asp Gly

Pro Pro
Phe Cys
Phe Phe
Ser Phe

Ala Val

taatcgagat
taaggcttct
accagctaaa
attgcaagtg
tacacaaagt
caagcgctac
tcctecatcet
aatggaagaa
aaaattgtcc

caatgcaaaa

1260
1320
1344

60
120
180
240
300
360
420
480
540
600
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gtctttggtg ttctggagga ctgctcacca actctactgg cagacatcta

tat ggactca 240 gattacagaa aacaatggga ccagtatgtt
w@aagaessEt at gaacaaga at gcaacgga 300 gagact gt BOI/EP2008/052493

tctact ggga agtgaagtac ccttttccca tgtccaacag agactatgtc

360 taccttcggc agcggcgaga cctggacatg gaagggagga
agat ccat gt gatcctggcc 420 cggagcacct ccatgcctca
gcttggcgag aggtctgggg tgatccgggt gaagcaat ac 480

aagcagagcc tggcgattga gagt gacggc aagaagggga gcaaagtttt

catgtattac 540 ttcgataacc cgggtggcca aattccgtcc
tggctcatta actgggccgc caagaat gga 600 gttcctaact

t ctt gaaaga cat ggcaaga gcctgtcaga actacctcaa gaaaacctaa

ga i@ gamagagadecigggaacatta goateoab gy tgbt getagt tdgtcattea
rgft ggaagtgc aaccacccaa 72 0 tgtctctgga agtgccacct
ggaagt gcca cctggaagtg tctctggaag agcacccacc 780

act gttcagc cttcccectge tgtttctgtc ttcagaggcc tacacactac
@} 94y ttgcctgaca tccagctcac
C tccccccatc 900 ctgggctggg
MetctAgeciitectys éflachigt fta Gat atlggfgcdlgacinraghgdal alect tigct t

hu cgtc gctI%r %tos @ﬁ%

Ty 96Qn GGl A6t aht ag9a0g9ag9sa At ¢11 CAYIR, 099ARCACYAR Lys

Iletgépgt t £

?ﬁg%gﬁ q;

att %t gcaatt
aca” a8at'ttaa
ArqdectGliut gty ddettlgt §at GllbcidrcEageletigygagyggr cAgcPiggaag

Let 9?99 3élt teg £140. Lot ﬁﬁﬂ@@@tﬂuaﬂﬁ tcaot
cgtg ccaatgtcca tt

ady Stgggat (g *ag

t 1020 ac
5t gdét &

ccttat 12

cttt
g?eﬁaf*%fétThE cPa{ﬁt g%\egtcéz

{7 Ggdcadsora 180"

§@§(i%§?@%t Val
ga
gt‘%ﬁc@%gt t

114260 @lot act Pyt R lgaggatcagieragtt get atiy atgecagaecIle
as@Atklh ggagagq. ghatcagagg %32@1110@1;9%%99% &é&?%tléa%%gsﬁ

acaaccaca tttttcctca

Se@&??t%ﬁrci]? £ERcHArat it CactJobtyd aaggetycdt g

cat ccat' ga ggaaat ggat

1
tacétet ca

Arqa@elttygcatn B440pdct CaciGgarncati gaggcyir eaagat ggot Glu
AsxgtPQQCﬂ%CEQr gecaaaageaa VQQQE&CEM §2129Q tOCRhAGRE o g

tatctttcta t

gcaat aaga t

gaaaaag
613 968 T ST LaP el e e R pE
VadabhtEact e geggint aat 1362050 Gly Ile Lys Ala His Arg Thr

Pro Ser Arg Arg Gly Phe His His Asn Ser His Ser

human: PCTP ¢cDNA (SEQ ID NO 26)

ccggactgcg
gcctgegecg
acctcgggca
gtctttggtg
gattacagaa
gagactgtgg
taccttcggce
cggagcacct
aagcagagcc
ttcgataacc

gttcctaact

gaaggatgga
agctccagca
tcagcatcta
ttctggagga
aacaatggga
tctactggga
agcggcgaga
ccatgcctca
tggcgattga
cgggtggcca
tcttgaaaga

gctggccgcecce
gccecgetetg
ccggctgctg
ctgctcacca
ccagtatgtt
agtgaagtac
cctggacatg
gcttggcgag
gagtgacggc
aattccgtcc

catggcaaga

ggaagcttct
gccggggceceg
gacaagaaga
actctactgg
aaagaactct
cctttteccca
gaagggagga
aggtctgggg

aagaagggga
tggctcatta

gcctgtcaga
-77-

aattttcc tcccagaata

5H CaggtEalst

cggaggagca
actggcagct
ctggacttca
cagacatcta
atgaacaaga
tgtccaacag
agatccatgt
tgatccgggt
gcaaagtttt
actgggccgc

actacctcaa

gttctgggag
cctagtggag
tgagtataaa
tatggactca
atgcaacgga
agactatgtc
gatcctggcce
gaagcaatac
catgtattac
caagaatgga

gaaaacctaa

660
663

60
120
180
240
300
360
420
480
540
600
660
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gactctgcac ctttttctca ggaattctgc ctaagttgtc tgccttttct

accaccaaaa 1680 agacttttag ttttctatgc tttctcctga
w@raosugpsag ggtaagtatt tctatgtcaa 1740 aggcacapCL/EP2008/052493

ttgat gat ct cagggaaaaa ttttaatcac tgtgtataat gatactgaac

1800 cttgattaat aacagaaatt caggatgtaa agccacagaa
tgggatttat taatgtggga 1860 tacctcagac tgtttgtttt
ctttctggga agaaaagtgt gttctataat gaataaatat 1920
agagtggttt tt 1932 human:

Met Gu Leu Ala Ala Gy Ser

PCTP protein (SEQ I D NO 27)
Phe Ser Gu Qu AGn Phe

Trp GQu Ala Cys Ala Gu Leu G n G@n Pro Ala Leu Ala

Gy Ala Asp Trp G n Leu Leu Val

Gu Thr Ser Gy lie

gaB@rgbdce tFygaaAngt lgealtd_cetmgmtﬁmtbysct'ﬁhaaﬁgy tegakisa
tgéatgt @Q' Eyéﬁéggét ga#gd%cékyctki?ég@%Lkd%%@géé@% %Sgécggé%c
aCtL@SF%C@Cn Hr S @Etwpt“i/&ltcﬁ?f?géf utaLCé‘ﬁaGﬁ?F @Cﬁ‘t@

ctd@gga @yts tAstrtGhya Eeuagkdirad/alcgValgcEyreckr petEog Mazlcctgl&c

ct%@%tgggo cE@cectFt)EQt M%Lc%%rtcm %

uGI

R ghEadl
Ar

aaTQgctk@

Asp
gc%Ft?tlte agcéa(?gﬂg%la ;&F@ttgélgtq_fgﬂg%?ac%ttcprt C(@tﬁ (Etéi?a@vt
acddaga ity 9SergcGhyo YahcddaecAragaValaaby satGentafyr dysglhdty

gcég%%t%ﬁiu

cct

ErobSreai

gatcant @i thit BgeH%% EO0cac 393 hacetiwcarg sk anshesd@d tgisitng

%@cglt!ggt gtytt%%%gé‘scgg

r Tyr
L9698t aTﬁf"E%’Eﬂ Icra%c%‘ﬁcﬁ'rgﬁaﬂ?aacgﬁ@ ac%aﬁgg%ﬁ
gctF?fc@t@gsm gE’hﬁth:eglg lcysgg%spt@/mggﬁcbaaé\t kRbaadyrs GAtrcASItt

gk

tttgbggéiérggégaggcgt

tgcatagcct
tttagaaatg
gactctgcac
agacttttag
aggcacagcc
cttgattaat
tacctcagac

agagtggttt

tgtgaaaaag
tagaagggat
ctttttctca
ttttctatgce
ttgatgatct
aacagaaatt
tgtttgtttt
tt

TJ(}E %Q%'ak?

caagatggct
tatctttcta
aacagttcac
ggaattctgce
tttctcctga
cagggaaaaa
caggatgtaa
ctttctggga

human: PCTP protein (SEQ ID NO 27)

Met Glu Leu
Glu

Glu

Cys Ala

Leu Val

Thr Gly Leu

Thr Leu

Gln

Pro

Trp Asp

Thr Val Val

Ala Ala
Leu Gln
Thr Ser
Glu

Ala

His
Leu
Tyr Val

Tyr Trp

Gly
Gln
Gly
Tyr
Asp
Lys
Glu

Ser Phe
Pro Ala
Ile Ser
Lys Val
Ile

Glu

Tyr
Leu

Val Lys

Cult

OVVI n

gtggcagcta
tgcaataaga
agccaggtaa
ctaagttgtc
attttggtag
ttttaatcac
agccacagaa

agaaaagtgt

Ser Glu Glu

Leu Ala Gly

Ile Tyr Arg

Phe Gly Val

Met Ser

Gln

Asp
Tyr Glu

Tyr Pro Phe

-78-

Fuisbis, gy b,

Eg%gog%ﬁat

c§n§¥tE5§gE%fe§%athgagg

suppl enent e
CCtP@%QF%?t 5PC%’é‘IaFa% éJlaB?ﬁc(CF@)tttﬁt%Ftﬁﬁ M eer Qe nFEPREFE T

gcaaaagcaa
tgaattttcc
aatttaactg
tgccttttet
ggtaagtatt
tgtgtataat
tgggatttat
gttctataat

Gln Phe Trp

Ala Asp Trp
Leu

Glu

Leu Asp

Leu Asp
Asp

Glu

Tyr Arg

Cys Asn

Pro Met Ser

agatgctttg
tcccagaata
gtggcttaat
accaccaaaa
tctatgtcaa
gatactgaac
taatgtggga

gaataaatat

Glu
Gln

Ala
Leu
Lys Lys
Ser
Gln

Glu

Cys
Lys
Gly

Asn Arg

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1932
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reagent (Mnis) according to the manufacturer's
i nstructions. For imunofluorescence, C0S7 cells are
w@easnosss gl ass coverslips for 24 hours and treeEEPDO®052493
wi t h Li pof ectam ne 2000 reagent (Invitrogen). CHO
cells as well as CHO derived cell |ines producing
human serum al bum ne (HSA) or a human nonocl onal |1gG
anti body are cultivated in suspension in serumfree
media in surfaceaerated T-flasks (Nunc, Denmark) in
i ncubators (Therno, Germany) or shake flasks (Nunc,
Denmark) at a tenperature of 37C and in an at nosphere
contai ning 5% CO . Seedstock cultures are
AsrsUbeulali Vet eduever g1 239 daypsAvw tLhu Seediag Gdenslvt hes of

Lyzﬁgﬁﬂgebéﬁ/ﬁg Leﬂhglmlr!; %qngﬁpts@@tm&mé cdetgrmsned
cul tures usin erchytomster Vi ablllty IS

Gl%%%s%?e"d%%/ Yehe ]ter %%P{aglldfé GRTITHE B Rt 1768, 7N f1oHo
Ilpeodustn bre cel | sysares cultiaredys waBl preopst etvariyreid: a

As@%gntﬂ%' 5139%'1'9%51' tion P'IBYSJ}OErEP%eE evealed TrQiQ d@IA ved
I'ls are transfected using Lipofectam ne

Lny@EJS(?W) VRedgente E’lb%tLﬁuIIrWl f*?fbglféﬁ Al@e?ﬁ%(ﬁ;}? Cé’éc%Jrrdl ng
Ast oyt heuwguydelysmes provi ded by the
manuf act urer. Fed-batch cultivation Cells are seeded at
3EO5 cells/mM into 125 m shake flasks in 30 m of
Bl - proprietary production nediumw thout antibiotics
drich, Germany). The cultures are

MT X ' -
Ce@grﬁ}lltt‘g?é‘églggnq%mppm in 37C and 5% CO which is I at er

A a8 R GV S Sa8 S HhE 68 car e e i s

hurﬁﬁféﬁezﬁhfo He?@%ofi’tﬁﬁg%eg%r @O}e@ﬂﬁ@dﬂ" and pHl tira%sﬁgﬂeHSJsﬁ% TransIT293
o pH 7.0 using as needed. Bl-proprietary f

reagcnt UtMiom) iascaadide do ehe manfthcturg’s Ostrictoenskdri msfnmuﬂuorescence COS7

colfafigoniati Braputrne bbri S HEReRY o T Bh L Bdfasmine 2000 eagont
(In(,llt@r@@mat is). Sanples fromthe cell culture fluid are

col lected at daé 3, 5 and 7 and subjected to titer
CH%agliﬂr amwist] 4syCHOr&AivediqeBAings ameducingahimpn s¢rumgabumine (HSA) or a

hurn n lillog §na1nI§E}h§nt1 era?ea&?lﬂvatgé nli sp&ffsmn ?n 06 ﬁéc'e media in surface-

ormne
aerated T-flasks (Nunc, Denrnark) in incubators (Thermo, Germany) or shake flasks (Nunc,

Denmark) at a temperature of 37°C and in an atmosphere containing 5% CO,.

Seedstock cultures are subcultivated every 2-3 days with seeding densities of 2-3E5 cells/mL.
The cell concentration is determined in all cultures by using a hemocytometer. Viability is
assessed by the trypan blue exclusion method. All CHO production cells are cultured in BI-
proprictary media and their composition may not be revealed.

CHO-derived cells are transfected using Lipofectamine™ and PLUS™ Reagents (both

Invitrogen, Germany) according to the guidelines provided by the manufacturer.
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ELI SA technol ogy. ELI SA plates are coated using a goat
anti-human | gG Fc- Fragnent anti body (D anova, Gernany)

w@rod@sser ni ght. After washing and bl ocki ng pET/EP®08/052493
plates with 1% BSA sol ution, the sanples are added and
i ncubated for 1,5 hours. After washing, the detection
anti body (al kal i ne- phosphat ase conj ugat ed goat
anti - human kappa |ight chain antibody) is added and
colorinetric detection is perfornmed by incubation wth
4-ni trophenyl phosphate disodi um salt hexahydrate
(Sigm, Cermany) as substrate. After 20 mn incubation
in the dark, the reaction is stopped and the

Fedrbsioh bafcegions | nredi atel y nmeasured usi ng an absor bance
reader (Tecan, GErnany) wi th 405/492nm The

oncentration is cal cul ated accordjng tq the standard
ﬁw\f; ée%{?a @hIEQ 5%3@%@00}12%@@ Hla%r: gﬁaéksqa aftmk oft Blygroprietary production
megﬁh’?&/ﬁfh&?ttahﬂﬂloﬂfzs %rhl§ 18fcHe @ehﬂﬁrgyg S Pﬁ@éﬁ&réssare agitated at 120
u3|n he ant'i bodi

performed simlar cont al ni ed
rpm rin t 3¥8CHurda h%ACHY nwkmcELls S#eQuatuced & 1266 aKi dell(Bebboy$ increase. Culture

foll th fact : :
PFRSRIIORF BAGE i gBF UOH CBLEHC R HPBEEL AP U ncg doily and pH i

adﬁﬁ}ﬁ&h eApMith uEBS mgadsrlie@@emf}ﬁ%ﬂ‘éﬁr?rfge&ﬁlﬁthdiWS added every 24 hrs.
fixed 1 n 4% par af or mal dehyde at room fenperature for

Cel demnitics and vivdditsinge deteubaeelly Whypan-PRScxderien wingamautonated CEDEX
cel%@é%tuﬁﬁ%t{o%rsyﬁte nah}_%%vcﬁs)t § 1%§ henthﬁ ec‘r%ffgu{?%rg ﬂzubcij %rgkcggiected at day 3,
5 amdl 7 nd Yotgeasd @&rtwmedsuﬁﬁﬁncsﬁﬁmmng 0.1% Tween-20 for

30 min. Cells are incubated with primary anti body

diluted in blocking buffer for 2 hours, followed by

i ncubation with secondary anti bodies diluted in

bl ocki ng buffer for 1 hour. Coverslips are nounted in

Fl uoronount G (Sout hern Bi ot echnol ogy) and cells are

EL&®l yzed on a confocal |aser scanning m croscope (TCS
SL, Leica) using 488 and 543 nm excitation and a

Quérglfgyaaoggf \%(%HP %ﬁ[’@u&’m ghogtahﬁ{ﬂs‘rhe cgﬁgﬁ)%esafseperformed via sandwich

processe Phot o p. Protein extraction
ELISYtavbpolegy. ILISAI datcamd cdést esinglal goat amghvihal & Eb-IFragrnent antibody

(Déﬁ%\gagge?ra%{yﬁ L?? ﬁté(? Io?%%ggﬁt[ égleﬁi%%alsllmzlé rallgd %?ociqng 0 tﬁle pl(a)ltes with 1% BSA
solution, the samples are added and incubated for 1,5 hours. After washing, the detection
antibody (alkaline-phosphatase conjugated goat anti-human kappa light chain antibody) is added
and colorimetric detection is performed by incubation with 4-nitrophenyl phosphate disodium
salt hexahydrate (Sigma, Germany) as substrate. After 20 min incubation in the dark, the reaction
is stopped and the absorbance is immediately measured using an absorbance reader (Tecan,
Germany) with 405/492nm. The concentration is calculated according to the standard curve

which is present on each plate.
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Tris (pH 7.5), 150 mM Nad, 1% NP40, 1mM sodi um

ort hovanadate, 10 nM sodi um fl uoride, and 20 nmM
wh2@BgeBBOphosphat e pl us Conpl et e prot ease i nhPOIT/EP208$/052493

Lysates are clarified by centrifugation at 16,000 x g

for 10 mn. For inmunoprecipitations, equal amounts of

protein are incubated with specific antibodies for 2 h

on ice. Inmune conplexes are collected with protein

G Sepharose (CGE Healthcare) and washed three tines

with NEB (see above). Wwole cell extracts or

i munopreci pitated proteins are boiled in sanple

buffer and subjected to SDS-PAGE. The proteins are
Qubrtahtivedd ddrhinddiohofisedtticd IHEA h thltivs baeploesicafdasdcd similarly, using the

(Roth). After blocking with 0.5%l ocki ng .reagent
anthrgen edonfarnipBan bk NN & lyimioy, Hlsdn Qgntitpfipn &eit (Bpthyl Labs, Texas,

§ A | fi I [ Proteins are
US\%)%E%%I%%&?%%@F%}? as}%?lglgﬁg?séd secondary anti body

usi ng the enhanced chem | um nescence detection system

(Pierce). Stripping of nmenbranes is perfornmed in SDS

buffer [62.5 MM Tris (pH 6.8), 2% SDS, and 100 nmM
ImbunEfheegicoaicharastofyor 30 min at 60C. Menbranes are

then reprobed with the indicated anti bodies.

CelRe&e WRisRaWit P PBR&loAtaiifig fiaS@dsiv@ adehléimY FikéPinkio) &R formaldehyde at
assays BL21 bacteria are transformed w th

roOpGEREPL 4y g JOCHRTIN- wadyd and inceRates withN3$ contagyng 0.1 M glycine for 15
. tQr, r ' S it . [ [ -

i GRS RS B, 15, 58PS 9 o o

witBa&%b @ohﬁsﬁﬁlﬁoihall’l?@%blﬁdin&[gmﬂé/& gomeliﬂ-deﬁot' B0 RS, Cells are incubated with
.containing 5 ysozynme et e protease , ,

DrifRR H110BAE (REE R ﬁ‘é}ql“li% sp Sqrt%ﬁln%)q%fplkg\@eéahﬂ mnEgoaHgn with sccondary

antitBUMS eJiRlPJEPﬁPBR)Fﬁ&lngfF@? TFor1 ﬂthQ Cgva‘glﬂﬁdar&&%?@c%{%g{]% Fluoromount G

concentration o 0 prior to sonicatio
(Soutizimo Bsotedheo fogy) fndectl ot yred fonedednfsat &sevi schnning microscope (TCS

gl ut at hi.one resin_(GE Heal.t hcare). ri ..
SLOFGKRI Ao BF ashrae st e et aid by ABRSAEX, Bl APO objective fens.
Im§RQURSHbE s8R ih RAob&BERBHopant proteins are incubated

wth purified PKDI in kinase buffer [50 mM Tris, pH

7.5, 10 MM MgC1l2 and 1 nM DTT] in the presence of

either 2 nC [g-32P]-ATP or 75 nMcold ATP for 30 m n.

Sanpl es are resol ved by SDS-PAGE, blotted onto
Prat@nmxamsionnchrammipycgdtabon anPMasishobletiger (Mol ecul ar

Dynami cs) or by Western blotting with anti-PKD
Winlbsdll attercandre bb@ined by solubilizing cells in NP40 extraction buffer (NEB) [50 mM

Tris (pH 7.5), 150 mM NaCl, 1% NP40, 1 mM sodium orthovanadate, 10 mM sodium fluoride,
and 20 mM [-glycerophosphate plus Complete protease inhibitors]. Lysates are clarified by
centrifugation at 16,000 x g for 10 min. For immunoprecipitations, equal amounts of protein are
incubated with specific antibodies for 2 h on ice. Immune complexes are collected with protein
G-Sepharose (GE Healthcare) and washed three times with NEB (see above). Whole cell extracts
or immunoprecipitated proteins are boiled in sample buffer and subjected to SDS-PAGE. The

proteins are blotted onto polyvinylidine difluoride membranes (Roth). After blocking with 0.5%
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Pl P arrays HEK293T cells transiently expressing

GFP-tagged CERT variants are harvested in hypotonic
whodoBa073860 nM Tris, pH 7.4, containing Conpl ePET/EP2008/052493

protease inhibitors (Roche), 1 nM PMSF, 5 niM

b- gl ycer ophosphate and 5 nmM sodi um fl uori de] and

sheared by passage through a 25@F 16nm gauge needl e.

The cytosol fraction is obtained after | OO0 OOOxg

centrifugation for 1 h and the anobunt of expressed

protein is quantified by neasuring G-P peak em ssion

at 480 - 550 nm (excitation 466 nm. PIP arrays

(Echel on) are blocked in TBS-T [10 nM Tris, pH 8, 150
blooRnplatigend (Rode I e @BS26nt@iAL @, 1% NOwekn2J, aftlteys a&i Probed with specific

free BSA (Roth), followed by incubation with 500 ng
antéf;%it?émPr@@lﬁﬁ R viguakiged| WishogrRddase-capmedh rS@ts@}dﬁ@y antibody using the
enl{r%ﬂgslb OC | lﬁﬁé’lll&%}p%& Qi?%lr:tl&{ elﬁ{] I’g%ﬁ?){ g%@ﬂlﬁc urrlelér)ﬂ%ﬂaﬁesgl s performed in
SDSraifeer N62. ameMdBtieqired. SDyZ%IBD&aJInIdON)OVmMW Bantrcaf@bdthanol] for 30 min at

anti body, foll owed by HRP-conjugated secondary
60 &M%‘?ﬁn“l ¢ {hep reprelqdaithy ﬂletm(ﬁﬁ%tﬁ‘é AntEhd iy

Protein-medi ated transfer of ceram de between SUVs is

nmeasured as described previously (O ayioye et al,

2005). The transfer assay m xture contained donor

Re Oﬁlﬁllnq?)g \}gmrb%h %1 4y %I/dfﬂl&lt Ooﬁﬁg%%%gsa% porcine brain

ant , pyrene<T abel ed

d
BLE) R et SO Hn iR BP BB FHISRERT (R, gy CERT-SI32A(1-138)
Vec(t&§ ]@xﬁeﬁlola i iRRIcedvithd. 9 hedo RYpyt-pB- ﬁof[ﬁﬁ(hg"’a'ldc%bpy?d'iﬁsﬁe for 4 hrs at

fol'd excess of acceptor vesiclés conpose
30°|a§.“o mcmabtrcahmbstqzd dsl reFispondedoe MBS cmltzanmgt@(() ugrnl lysozyme, Complete

prois BERSICE (FhdRa f Pt bt B oy cyhpepposplie. Triton X-

104 [s%élﬂ”ezg fﬁﬁaIC&an&ltkfu@ﬁ Difens pilorersRoaR s GSTCERT fusions are purified
GFP-tagged CERT wild type and S132A proteins (see

froabd%f}ed Ipsaioweth cliretbiong resis (GF &aléh@rqi ofrapurite @f ptqin preparations is

Veélft]e%t gﬁ%?&({%%@ﬁ /&%/ : naS%IC gt%l%ié clo{gln na%gg) cEtel%n a?% incubated with

purifitod PKID GhFifidsu Guese eIceM U@lsapHOUﬁt 16 etM dig€er gt | mM DTT] in the
protei n expression |levels. HRP transFort assay

presence of either 2 uCi [y-""P]-ATP or 75 uM cold ATP for 30 rnln Samples are resolved by

SDS-PAGE, blotted onto membrane and analyzed on a Phospholmager (Molecular Dynamics) or

by Western blotting with anti-PKD substrate antibody.

PIP arrays

HEK293T cells transiently expressing GFP-tagged CERT variants are harvested in hypotonic
buffer [50 mM Tris, pH 7.4, containing Complete protease inhibitors (Roche), 1 mM PMSF, 5
mM B-glycerophosphate and 5 mM sodium fluoride] and sheared by passage through a 25G/16
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HEK293T cells are cotransfected with ss-HRP-Fl ag

plasm d and enpty vector, pEG-P-N - PKD KD
W@edBABES ag- CERT Wt and pcDNA3- Fl ag- CERT- S132RCHEPA08/052493

ratio of 1. 6.5, respectively. 24h post-transfection

cells are washed wth serumfree nedia and HRP

secretion is quantified after 0, 1, 3 and 6 h by

i ncubation of clarified cell supernatant with ECL

reagent. Measurenents are done with a | um noneter

(Lucy2, Anthos) at 450 nm si RNA assay COS7 cells are

transfected with a vector encodi ng ssHRP-Fl ag,

harvested after 8 hrs, replated into triplicate wells
mnapghdehradie rBisdyessbe fasmionts Obtibed P&t f00C0ix Réntrifugation for 1 h and the

ol i gonucl eotj des (si CERT#l, SEQ ID NO 7:
amgunt QfaeRiRgsRduprRtai: audeantifisd bysmegsnng GiSEppakpemiesign at 480 - 550 nm
(o R 0GR Bk blon ale MBLAR, 180 TPOAMPALTH 8. 150 mM
NaChi)t]r UcTweens20]Gontairohg 8 b Ifeﬁtyarcei &t BSA (Raelk), followed by incubation with

50(& ' anSf eCt e% otgln‘étlrg_a gsbaggélgg@\g@;& &Hgg%%qtglgg C aajjalgtea VBM cytosol from

unthﬁ‘l‘é%ﬁtedcc%llk)smaf VRS DEHs dNffef FESHhMRALYM tefhp @1‘3@{99 BB proteins are
amount of HRP secreted |nto t he super nat ant

detpded Urye dndwpatgore hveith | ambi- GER canitbods s dylloasdd bs cHleb’e@)nJugated secondary
MH§P§V Finally, cells are lysed, triplicate |ysates
Ypool ed and anal yzed by i nmunobl otting using
tubulin- und transferrin receptor-specific antibodies.
EXAMPLES EXAMPLE 1: | NTRACELLULAR PRODUCT ACCUMULATI ON
| NDI CATES SECRETORY BOTTLE NECK. A fed-batch process

In VifroRefahREREhsA§ 8@yt hree di fferent CHO producer cell
cl ones expreSS|ng Kunan | gG anti body (Process A, B and

Profin nGRRE gé%r of (e}%t{ R tdden ?saﬁEkﬁﬁ‘?cf’“ﬁ JeRERRd previously

every ot ay an e anount o nt race
(Olapbybedyl. |E)%¢tﬁtﬁﬁrmﬁerbgssd§Aﬁ&tmnwoym®d domos wewitles (2 nmol lipid/ml)

cel | re fi d PBS./. 4% PFEA,. per ne
corgpase of Pjeins e AT G ot e i P BT R Bsier e amide, and 2.4.6-
trinftfei Hen AN HoREYidy MiHaRb Brdidte (frNPSPEY QUB.6dRY:$1 HRE %), prov1ded by P.

|ntracellular IgG content remai ns at a constant Ieve
Sotdeihayer afid @mlﬂ-gfgld5e)g®5$j@f @eentpre vewdles cofmposed of porcme brain lipids.

Flulopetsgean%g 11'1th|15 ity i® Ereoc%%:ed 36? nm (excitation, 345 nm; slit widths, 4 nm) before and
after the addition of 75 ug cytosol from HEK293T cells transiently expressing the GFP-tagged
CERT wild type and S132A proteins (see above). Fluorescence intensities are normalized to (i)
the maximum intensity obtained after the addition of Triton X-100 (0.5 % final concentration)

and (i1) the maximum GFP fluorescence, to account for different protein expression levels.

HRP transport assay

HEK?293T cells are cotransfected with ss-HRP-Flag plasmid and empty vector, pEGFP-NI-

PKDIKD, pcDNA3-Flag-CERT wt and pcDNA3-Flag-CERT-S132A at a ratio of 1: 6.5,
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constantly, indicating an accunul ati on of either

m sfol ded |ight chain or even the conpl eteanti body
w@eadactzssvi t hin the cell. These data represent PCTEP2008/052493

results of three independent production processes with

di fferent producer cell clones and products and they

strongly suggest that the cell transcribes nore

anti body RNA than proteins secreted into the nedi um

and thus points to a posttranslational bottle neck

whi ch hinders the conplete secretion of the produced

anti body (FIGURE 1). EXAMPLE 2 : CERT | S DETECTED BY A

PKD SUBSTRATE ANTI BODY. PKD is a key regulator at the

respEtigblyC AP EX- tﬂAlhichtBlnAdéll!; iz \Waheg withecAimh-Yreb @Caia and HRP secretion is
substrate identified thus far. To test whet he

quassigs! Qeni b3 108 hzté/dm@mtog rqftcéarqusﬁé JUpoReiang pith ECL reagent,
M TRRE LN Ay OIS (3402 [ BRIR s fmke use
(0] a stra

osphospecific su terned
pNCWIF rai sed agai nst consensus nDtlfs phosphoryl at ed
by PKD (Doppler et al, 2005). HEK293T cells are
transfected with expressi on vectors encodi ng
siRNagsshpgged CERT (SEQ I D NO. 10) and CERTL(SEQ I D No.
12). The CERT isoforns are i munoprecipitated with

COSl7a@sipeed frissfatdd Raliesectittbnaddhy 289R PYF lgfhtaﬁfe@ted after 8 hrs, replated
blotting with thethCWIF antlbod (FI GURI

mtcp mpilpatgu yiels ewst rteepoigisfrgtado wwhe %R@@ppcaﬁc weiRgHY eligonucleotides

(ERE S FO N s el B ECABAKLY SR TPASHRT ORI 5™ suacas

agdahgcapheapkiy wisd otigieRhmlind™ otayem (IRyitrogen) ebc&irdidg lt(Othe manufacturers
its. known g)Zhawour 0 formagsgfipt ates, which

nsfriglions. GAEEPKBIE 18 CHAReBRFIH] rransiseied mﬁy%l lag¢-specific SiRNA
0
(ng% II? ﬁ‘i@% N%f?{éﬁgg%\ég%%;ﬂ%c%g\gggﬁ g{]lta{eg g%%@ 'alfg' \Q%hgfi afEBEsh medium is

IS
addedp ﬁhs S&nﬁEﬁtT of H@é’t svercted trito ahdk supasmtmheaajnmasurah by @f chemiluminescent

PKD 1 93T, . cel | Thi.s,.mut ant has be
s ol T e BT g1 @t Brsed SHhRE BtieD iR gpioddogpd analyzed by
1m18hﬂdﬂld,thﬁ R&As Iﬂ[b%[lﬁl @td @&Sf&nﬁ ra@gege i ifegtbiRs.
X

fashi on (Hausser et al., 2005) essi on of
i nacti ve PKD abol i shes detectlon of CERT with the

nti body, suggesting that the pMOTIF signal is
E%E‘?%ue to PKD-nmedi at ed CERT phosphoryl ati on

EX(ANIBURE 4B) . INTRACELLULAR PRODUCT ACCUMULATION  INDICATES
SECRETORY BOTTLE NECK.

A fed-batch process is performed using three different CHO producer cell clones expressing
human IgG antibody (Process A, B and M, respectively, see FIGURE 1). Cell samples are taken
every other day and the amount of intracellular antibody is determined by FACS analysis. In
short, cells are fixed using PBS / 4% PFA, permeabilized and stained with FITC-conjugated anti-
human kappa light chain antibody. Within the first four days, the intracellular IgG content
remains at a constant level. However from day 5 to day 9, the level of intracellular product rises
constantly, indicating an accumulation of either misfolded light chain or even the complete
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Li pid transfer proteins are thought to act at nenbrane
contact sited, which are forned between the ER and TGN
w@ b@gitomssand Loewen, 2006), where PKD is | ocal PeEEP2008/052493
I mmunof | uor escencest ai ni ng of Fl ag-tagged CERT in COS7
cells coexpressed with GFP-tagged PKD verify that the
two proteins colocalize at the Golgi conplex (Fl GURE
4C). Together, these data confirmthat CERT is a PKD
substrate at the Gol gi apparatus. EXAMPLE 3 : PKD
PHOSPHORYLATES CERT ON SERI NE 132. To identify pMOTIF
recognition sites in CERT, we search for potential PKD
consensus notifs characterized by a | euci ne,
antitdl eriuoewdhinid ¢dile Thes ditierepreséighe Rs@ichfalige deperident production
the -3 position relative to a serine or threonine. Two
progessenwih diffgerdinrodigsr acdlclonrg ang produgtscad dleyt Honpluggest that the cell
o R R, B B OP R IPRERI B M poins 0 0 pos
tramylit dgeln ésitle. nddke séhichuthamiess dlrce cemples sectetion KHEKRS 3droduced antibody
| s and tested for recognition by the pMOTIF
quﬁhpiéhy. Interestingly, nutation of serine 132 to
al ani ne abrogate detection of CERT with the pMOTIF
ant i body and cause an increase in electrophoretic
EXad¥PLE 2y CERBIE BETFE 13D Bys4 PRD ShibsIkax T ANTIBODM | e

PP Saftle 0 g Siet St oty PREKSDibe FhARRy local substat
idefé}t{i&ﬁ&pﬁﬁﬁ YAratrh QEkt SiHethed BRCGHIof BbhYlek S6QUMUL @ER@’VprB{%ﬁlbeEQ ID NO.11

D substrate antibody. To confirmthat PKD is capable '
andi3)dhnestrvyasgphodetige foraRKRgwe make sise phe phaphaipeciifin substrate antibody,

te%@%ﬁFf@?g%gwhﬁtc%&%gus&gg S)é]lgs %éa%t\é\n(é?og g&;ﬁ Lléépﬁ)iea et al., 2005).

HEKROBT et iareCRBMIdciddN@ith R&plckdish vad8rsadichdin@ FlfdStagbed OERT (SEQ ID
rotein. Wien the truncated wld tnge CERT f usion
@

p . . . .
NGOt asidrCERTI(REGHER & W)t hITRKBERTnisefhems presiatraenapiecipitated with Flag-

35p1 - Cncor e ; : Vi . ‘

BT e BTSSR RIS O sy im0

A pMOTHE sigasiecovifespdieingHiaTthS mb3ebildr wsdigt ofICRRET (ISEQ ND NO.11) and, more
vitro PKD phosphoryl ation of wi pe hut

ldty not .
wegdRT 161991 of SEORTD(RER 18) NoslHuist Hetecishovicr greaker detection of the
hSABRG At REG 0ot ORag eCrela®ld td 6ts AMENL 1oBPAY t
p(%EV%gR S%F. TaQQ% togg ﬁ%r?zﬁﬁkég ?esultgb%@g&@'t%a?nnz%gmgae&
whchRifay snpacgeospinsitekidesulbbity atkendses (Ratya ot @n@006). vi vo
To ?Q\%s‘gigae[en %vlhfe efc’ %Etlogn?tig's gf 8%Rq" by the pMOTIF antibody is dependent upon PKD,

we express CERT together with a kinase dead variant of PKDI1 (K621W) in HEK293T cells.

This mutant has been shown to localize to the Golgi complex and suppressed PI4KIIIP
phosphorylation in a dominant negative fashion (Hausser et al., 2005). Coexpression of inactive
PKD abolishes detection of CERT with the pMOTIF antibody, suggesting that the pMOTIF
signal is indeed due to PKD-mediated CERT phosphorylation (FIGURE 4B).

Lipid transfer proteins are thought to act at membrane contact sited, which are formed between
the ER and TGN (Levine and Loewen, 2006), where PKD is localized. Immunofluorescence
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speci fic PKD phosphorylation site in CERT. EXAPM.E 4 :

CERT PHOSPHORYLATI ON ON SERI NE 132 MODULATES PI (4) P
WEBRNBINGSAND CERAM DE TRANSFER ACTI VI TY. Ser i neCT/BP2008052493

in very close proximty to the CERT PH domain (am no

acids 23 - 117), making it possible that

phosphorylation on this site affects PI(4)P binding by

i ncreasing the | ocal negative charge. W therefore

quantify PI(4)P binding of wild type CERT and the

CERT-S 132A nmutant (SEQ I D NO 15) by perform ng

protein-lipid overlay assays. Here, cytosol from

HEK293T cells transiently expressing the CERT variants
stainfng dTRUBBtRHcNCER THRADSNedlsspetprédedvvith GFP-tagged PKD1 verify that the

concentration gradient of the different

twq)a&f‘p%w@%qh@? @é&lea%gb%ﬁmﬂetéﬂﬁ%%ﬁ&)nér ogptdery dhese dag confirm that
CEFQ’qu‘i[s e tgﬁaﬁgme@olg@%ggfaﬁg previously, the

i n denonstrate weak binding
to several phospholipid species, but displays strong

exaliPhnr oKD b L arsBCERn S e R, £

To A&t 3Rt reEd@?utchnosﬁe@ W CoIrar, VAWRSr HOBE BBIhA4 I FKYS Bfsensus motifs
conpared to that” of the wld type protein, suggesting

charanterezad dyt aal‘e{lcmf:,t iyoledicincher @Em’é-rsm@mnnm: ahtnd ergifing in the -3 position

rolfi S Bt pt Bt ko chETanfigrosiditis: B2 Bi€ 27EPidtching the PKD

corRBRSP ﬂﬁﬁl\f land eshsbitcBKEross §ecSich SIEIEUEE BRISES cdh@nged for alanines by site-
affinity of CERT to PI(4)P an

her eby regul ates the
d“?%@%@ﬁ@@?@ﬁlsoih@mwtﬁ Iarre@ﬂP@@SSW]eWb[TI %@gﬂgp@lls@jteqﬁqisfor recognition
ag)g‘?@ﬂnﬁ 0({ u%éﬂg?ﬂlg@ rﬁllrl]t\e}fé(grt gf §etrlgn\‘7\l%§trt% Ql;a%@::#rogate detection of

CERHO@BH @iy leO”IdF adAbS®Y aritecalid@ ah hridre&a Qe dlebtrsplfblﬁétici rhyblhty, indicative
to bind and transfer ceram de between nenbranes.

of ot ofephpsplegrplafigngehils dhg i BridAomulgition dogpenotmiire §EQPM0TIF signal
(Flb%liﬁ) 51?%) g s fssg'%g'%eﬁ%ggbt)lsl\@ ][13 B@stpﬁorylatlon site specifically

transiently exp 9T cel e “cyt osol
recbgiedd by the BKA yzlmtkafeoanﬂimdamiﬁbecemﬁmi ftha:t PKPi ds capable of directly

oS TR R AR RIS 8 et Eh 2B ays with it
PKEANMmA @édlﬂmﬁ%ﬁ@ﬁiﬁb%heﬂmféﬁfﬁ%ﬂﬁ p?@du@e({ iﬂJErceo?zC@?ﬁprlsmg the first 138
donor and quenchln% anmount s of head group-| abel ed
amigRCRIB of the protein. When the truncated wild type CERT fusion protein is incubated with
PKDI in the presence of [y-"°P]-ATP, incorporation of radioactivity is detected (FIGURE 5C).
This is significantly impaired in the case of the CERT-S132A fusion protein. /n vitro PKD
phosphorylation of wild type but not CERT-S132A (SEQ ID NO.15) is further shown to
generate a recognition site for the pMOTIF antibody (FIGURE 5D). Taken together, these results
prove that CERT is a genuine PKD substrate in vitro and in vivo and identify serine 132 as a

specific PKD phosphorylation site in CERT.
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are enployed (4 ayioye et al., 2005; Sonerharju,

2002). Wien these donor |iposones are m xedwith an
wezmeas73eds unl abel ed acceptor |iposones, the iPCT/EBP®68/052493

in pyrene fluorescence is negligible, indicating

m ni mal spont aneous ceram de transfer to acceptor

menbr anes (data not shown). Upon addition of wild type

CERT- contai ni ng cytosol, a steady increase in

fluorescence is noted, which is not observed when

control cytosol of vector-transfected cells is used

(FIGURE 6B). Conpared to the wild type protein, CERT-S

132A (SEQ I D No. 15) displays a higher rate of lipid
EMmsEen VERENPHOSPHGR YDAFIORPION | SERISES €1 320 MYDENATES  PI(4)P

fl uorescence. This su ngts t hat CERT phosphoryl ati on

BINRINGANR GERANERE aFER AeFRfhIde transfer activity
SellﬁYGngﬁclg ?I?% 1582 %8&1@&#'?@ lféfCElQ?r eag&ﬁélﬁ Wn% acids IgKD_ 117), making it

ranes. reV| ave t hat
possibdithat plsosplm‘ylaeixm lonahis Bit¢ 45fEbtaPI(ﬁ}Iébﬁding|bymnmehﬂmg the local negative

ch a?gi‘gagg glir,e¥%fa Eeg(fughggrg%]%)%%lﬂ 1t8Fg\é E}&%lﬁ&pfﬁg E:Rﬁljé%n:d: t@ ¢;(ERT-S132A mutant
(SE T 'N@hg}% péfSinlih @ PRRGAI ﬁﬁf ovce?lra?%sqg k}fér@@ﬁrfbthﬁoﬁ%Em%T cells
and the I conmplex (Toth et a

trapseanolyd ienlgiegsmg d@@t(BERvamﬁntm as dacldoamdesz\eﬂnt enkrhlgaess apotted with a
rol e

cor%%ﬁtbe}tlom %IH é)g ﬁt’) e@l fﬁ,gegllt EE al i ﬁgmjﬂlgg | d ogpg %ﬁ%&t B@?ems are detected
viaOReif WP {agl aA PrpdiEd b%u%])y ﬁfbdfu‘lltl@n%waﬁcﬁfy@e( bt@in demonstrate weak
di rect phosphoryl ati on) of

binge@ Ip ATES PR SRETTNATI 0N S ANED @E@REF@R% Tmmgplmwﬂh\/lﬂ@)P (Hanada et
al. k@l()%gt E%émé %na Iﬁﬁnr%\/g g‘%fk? P L3 1 | }1 ge@/e \Bgt g dlsl:%&:ctable at two- to

transterrrng ceram

foulr¥delosved I@dndﬂl@‘liﬁon@ ensenpert lty tisk bﬂtﬁeai/@d %@ pa@tteiny Bliggesting increased
To test this, Flag-tagged CERT wld t I&fEQl
affiggy 26§ ok BiSr2 & Tmutan (s phosRyliniy CIGURE §A%i ent | y

e Te I I
To %{fgéga‘rﬁlggéj%étg 1rlﬁ,lgi§2tﬂt étt ?%ﬁzf i%ctel\'%g)glhg r%& aled %olg &éﬁl{%}éﬁ s©hosphorylated by
PKHDSBACEGH Riciraact the affinoty OfﬁlﬁhﬁRWEH@Po&ldl thenabip bdgotatdsribe interaction of

ﬁ’f CIfIC pS916 PKD anti body (FI GURE 7A,

ﬁ@ 8§§n1 &1 oading is verified by reprobing

Mﬁth PKD-speci fic antibody (FIGURE 7A middle panel).

Expressi on of CERT proteins is verified by
AsiGiaRih diab dicei show tth fﬁncagms@e@llfpuct tlamfmbptwel(l RHewRrR sal., 2003). We

1nvesQ[1ga R gll‘ bERqon.Rosp 391011 on serine 132 influenced its ability to bind and
transfer ceramide between membranes. To this end, GFP-tagged versions of wild type CERT
(SEQ ID NO.10) and CERT-S132A (SEQ ID NO.14) are transiently expressed in HEK239T
cells and the cytosol fraction is analyzed for ceramide-specific lipid transfer activity using a
FRET-based assay (FIGURE 6B). In this assay, small unilamellar vesicles containing pyrene-
labeled ceramide as a fluorescent donor and quenching amounts of head group-labeled TNP-PE

are employed (Olayioye et al., 2005; Somerharju, 2002). When these donor liposomes are mixed

-87-



10

15

20

25

control, expression of both CERT wld type and CERT-S

132A increased PKD activity, asreveal ed by anal yses
waowdos/1er3phosphospeci fi ¢ PKD anti body. Thi s shomsT/EPBNS/052493

PKD activation is regulated by CERT proteins, |ikely

due to increased ceram de delivery and enforced SM DAG

synthesis. To address the question of whether

CERT-nmedi ated PKD activation indeed translates into

enhanced secretory transport, we nmake use of a plasmd

encodi ng secreted horseradi sh peroxi dase (HRP-ss)

whi ch can be used as reporter for constitutive protein

secretion. HEK293T cells are cotransfected with an
wit@X%preessh oNuphbaed stcepeppargmick,aBe HerdaPinglyr&@®dlubrescence is negligible,
. vector, and PKD -GFP ki nase dead (KD), Flag-CERT wld
indjGaijag pygimal spentancaps eeparmidsirgpser togg pradqr rpairanesgdafa not shown).
UnBRSgER0PY A0 LRNCERSI Rl LAERAS, QB AR TR Hiiconce s nr
whavhit s \niot pbsdfrver wlen tontiyl cgtedobohivipyoretrastdctedi cedls ¢Genseel. (FIGURE 6B).

I | cells, ! ' f - b . .
CoRBpate e 1 e Droigr CERG-S heAECT DBr 1) g ey dier rate of lipid
trarfdBr; eGAENAEGR S ABreOfapifl MBR8sORAH B D uorfiidy. | Tl Qihﬁgcests that CERT

secretory transport of cargo protein alnost entirely
phabhaoyhties phesswmer dB2 odowircgglatdRPcdramplet timnsfer activity by decreasing
supern nt. This.confirns that HRP is secreted in a
ASSBY 1%%&%8?&161%%%?@ %Pfirs assay. In Contrast,
coexpression of CERT wld type and CERT-S 132A

strongly augnented the anmount of secreted HRP (Fl GURE )
Preypys datgehaygtadiaedysHioninnigateRieR rseplates the evejrdPI(AAP wé ghe Golgi complex

than wild.type . .This ex ' nonstr at es t :
by bR oo REaR, eV SOE MK, BEIREF ot 205 a9 oty
PIKIIR i§ BRG] estahe BaSPYriTRaRAESR BRGE&L theEROAndAe Golgi complex (Toth et
extracellular protein into the culture nmedi um by

al.,a2@Mmd Axchualinily, W gethet heitimshe datey stscytad elscravhet el role for PKD in

mafEAFEDNN] BHOGnGF 1o CAUBLE RO GRS PGB PR ENgBscpyOlling the on-rat
R e i L i e R S S
(Hanada et al., 2003). I|munofl uorescence anal ysis of

E)&:ﬁ?fﬁgg E%R%Ggﬁ%g%@lgpir%gﬁ%}; :A%Iﬁ RN EFBR Y THEANSPORT,

proternl'ocalize gl regi ons
W InfpfotiREizE Ghat oBstcemddsiassdf, CERT aydidnksfridig®cdrit@ide should result in clevated

DAG levels and might consequently stimulate PKD activity. To test this, Flag-tagged CERT
wild type (SEQ ID NO.10) and CERT-S132A (SEQ ID NO.14) are transiently expressed in

HEK293T cells. Whole cells lysates are prepared 24 h post transfection and subjected to

SDSPAGE. PKD activation is analyzed by immunoblotting with phosphospecific pS916 PKD

antibody (FIGURE 7A, top panel). Equal loading is verified by reprobing with PKD-specific

antibody (FIGURE 7A middle panel). Expression of CERT proteins is verified by

immunoblotting with Flag-specific antibody (FIGURE 7A bottom panel). Compared to the

control, expression of both CERT wild type and CERT-S132A increased PKD activity, as
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partial colocalization with GS28 at the Gol gi conpl ex,

the CERT-S 132A nutant protein displays a dispersed,
w@opoustiatses st ai ni ng. O note, sone of these vesPCIEP2008/052493

structures are found to containthe cargo protein

ss-HRP, providing evidence that these structures

i ndeed represent Col giderived transport carriers

(FIGURE 7D). This finding is in accordance with the

observed changes in CGol gi nmenbrane structure due to

| ocal increases in ceram de |evels (Fukunaga et al,

2000; Weigert et al., 1999). EXAMPLE 6 : CERT

DOWNREGULATI ON BY RNA | NTERFERENCE | NHI BI TS SECRETORY
rev&_ﬂéd\lﬁ?@aiyse-ghﬁﬂd alploPphesRoifePISD ahtibodyn THie sRyvas@at PKD activation is
wventlon clearly denonstrated that overexpreSS|o of

l@hﬁgﬁgeﬁroﬁﬁ%% dkely Bisrtatingpased eiappes ! §REe and enforced SM/DAG
ywmg{her al so the opposite is true, neaning that
uced CERT expression would result in dimnished

To seldrast i tbe, qusstiNAo £ xyhe themeTERT -ameel iqpet ﬂ’KlDTEIdtiVE(EﬁS?inded:d granslates into

are transfected with a vector en odip SsSHRP-
CIRRFRre SERBIORY LENSROThr ¥C PR A8dOF i BIBRIpIE %g 2 wispreted horscradish
perdRdadd\@IRB- 5@%{1&9&&%6\%.5%@ g‘:é_?grt&pﬁ)? ichhFitdvRMotein secretion. HEK293T

ol i gonucl eot'i des ( or either nock or
cellsae@ cotpasidcted \slthm e@@E@latDplla@n@i) ermgdmgrﬁlagassHRJf’sormmpty vector, and

PROSER o i Fp (BRI drnGHRIS Wil D Wiantnd I8P CeRT-51324,

res%&ﬂ&@l@e@@fht Pbstith@sfebibi aé@ hicMBRsholiS afdOMEshi PnckihfdRE added. The
A activity of HRP is detected after 3 hours and

SupSHI 1e#patized é@fp@ﬁf@@ﬂ@%ela@wmss after Gt B, ewsh hoby elgmibiminescence. In
corltl%l c%m d&%ltetlog rs%'@&# gidjg tdef% te8fW1t E P?‘h rvhﬁ&’ r#c%eased over time
P deld st een treal e

(FIGNERE:ERT Gaapicksion oif RMAsO UtgloPKIDI e@hict dshibithi Isécretory transport of cargo
i ndi cates that reduced CERT |evels |l ead to reduced HRP

proécie prgshantielyAbregstesdhg secegtign pfpy HBP ifiodar sersrdantnkhis confirms that
HRP”E %E&r@f%ﬁ ih %l Iq{lgfde nf Hlaﬁllfb? in %165 %Es%?ylnt ¢ aﬁp rctoe>(()p1ressmn of CERT

Interestingly, not only protein secretion, but 'al
w11t1hgoead:ndr(dﬁlh"féléﬁAtshenglyaugmembd dreeanporunt ef wctatahHR@r(FI(ﬁURE 7B), the

gy B [ S8l getad by the cedugtion o p%eR};E&ﬁg Co¥is experiment

eﬂlé(rtﬁ%?& tREOCERT MehoxpFR88H &F ikl uMaté £ PRI BRosPREGIkR and in a functional
anti bodies in

assay enhances secretion of an extracellular protein into the culture medium by around 2-fold.

We furthermore investigates whether overexpression of the CERT-S132A mutant affected its
localization and/or caused morphological changes of the Golgi apparatus. CERT has been
demonstrated to colocalize with the cis/medial-Golgi marker GS28 (Hanada et al., 2003).

Immunofluorescence analysis of GFP-tagged CERT expressed in COS7 cells shows that the
protein localized to GS28-positive Golgi regions (FIGURE 7C). By contrast, in addition to the
partial colocalization with GS28 at the Golgi complex, the CERT-S132A mutant protein displays

a dispersed, punctate staining. Of note, some of these vesicular structures are found to contain
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Western bl ot experinents, a strong decrease in the
anount of transferrin receptor becane apparent,
wobesaasssi m | ar transferrin receptor | evel s aP€I/EP2008/052493
detected in both control cells.This finding suggests,
that the lipid transfer protein CERT is not only
inplicated in the transport of secreted but al so of
menbr ane- st andi ng cel | -surface proteins. This m ght
not be surprising as both types of proteins are
equal ly transported in lipid vesicles fromthe ER via
the Golgi to the plasma nenbrane and thus use the sane
cellul ar export routes which - as we denonstrate in
thet figP pesteit sd-ARPNtpr®Adihgrevidedcd ithat thedemstruct@e® indeed represent Golgi-
i nfluenced by CERT. EXAMPLE 7 : OVEREXPRESSI ON OF CERT
derpyodRimsPe Tt BacpHaRVHEERT dR). BriorTErdinpropycreeidaeye ayh the observed
ad
o e B BB A RO B Rkt Dl umaga et
20081, Welgertstzﬂr am&‘ﬂect ed with an enpty vector (MXCK
control) or expression constructs encoding wild type
CERT (SEQ I D NO 10 and 12) or a nutant of CERT bearing
EXANGPRPR! B TUEERTOTDSWNREGUIZHRONS B RIA #NYERFERENCE INHIBITS

subsequently subjected to selection to obtain stable
SECRETQFO6TRANBRORG. si x subsequent passages,

g RE BEE ot B BRI RR L PRSuEHhi TRy R overespression of

CER éphaidtd pebt¥indeekeliyn. tieinv@RiBate UiReticr fsoGBE bepdsfe is true, meaning that
cal cul ate the specific productivity (FIGURE 10A). The

redupsh 6 R axpeessign eWQ’élénrqShlttlﬁed@@lmSh%cﬂe@Teﬁm,bﬁi Angexperiments are

per@%&@éﬂé%‘?{%‘e %%E%reét?% '\\)ch alxé' ctor 6%4 g %}%ﬁ%@egs dha%rl}zlég’s‘?ed after 8 hrs,

repiaask add Yrqﬁfbh&n@elds sahpan &ﬂm&i@cmﬂﬂ CERMTt Jpaﬁﬁ“fce.ﬂﬁRH(A oligonucleotides
cells. Very simlar results can he obtained if

(SEQ éla|1\é0t7raa%15%)ém%thﬁrsmsﬁlé0& lasfweeatic siRMyadlekQdP N 9) as controls. 48 h
latgregelg%g hx/?fsﬁédmc%(l@tteﬂ Qiith ﬁ%%%ﬁ%@%d tﬂ@aﬁ@&ﬂ dﬁf Hf{ﬁ &e&eted into the

tings, overexpression o d type an t ant
sum%ﬁﬂmmeﬂﬂ&mmwdmﬂmrémsmﬁcamiﬁ@@ﬂy secretion, indicating

t hat le to enha eci uction
Aseaiar i G URRS Ko | Y arRE" B ARERed by D05 PR showed equal
corﬁlbaﬁ‘ﬁ@@%@ls lP@bG’JE éUntt%?‘éellPsatIﬁ Reofitthdt UL @Bam&tlc FIAGRISHE HRP activity is
DX4) are first transfected with vectors
me@sm@ijmn@llwtlnqﬂ hag pecrCERIred with any of the CERT-specific siRNA oligonucleotides.
This indicates that reduced CERT levels lead to reduced HRP secretion from the cells and further

underscores the important role of CERT in the secretory transport.

Interestingly, not only protein secretion, but also the abundance of the transmembrane protein
transferrin receptor is affected by the reduction of CERT (FIGURE 8B). When the cells from
FIGURE 8A are pooled and the lysates probed with transferrin receptor-specific antibodies in
Western blot experiments, a strong decrease in the amount of transferrin receptor became

apparent, whereas similar transferrin receptor levels are detected in both control cells.
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(SEQ ID NO. 10 or 12) or a nmutant of CERT bearing the
poi nt-nmutation Serl 32A (SEQ ID NO. 14). Cells are
waendngactsesl to sel ection pressure and cell | i neBCHER2008/052493
pi cked that denonstrate heterol ogous expression of
CERT or the CERT nmutant. Subsequently these cell |ines
and inparallel CHO DG 44 wild type cells are
transfected with vectors encodi ng humani zed anti -
CD44v6 1gG anti body BIWA 4 as the gene of interest.
After a second round of selection, supernatant is
taken from seed-stock cultures of all stable cel
pool s over a period of six subsequent passages, the
ThisPlading Ricgésts, el eidipie trabyfeiGhrbif @RR Tk vibdedy biyipliki®ed in the transport
mean nunber of cells to calculate the specific
of yperdrsceytloyof merebapesiiaading &Pbé%rf%ﬁ@rgf@mﬁ This eryghtorqt (be surprising as

oS T i e PR SRR A RN (AGPR i e Goe o e

plakog menlbydaesnndrtbssusonhdé sanmacdllatir gxgorhsnucsdvidadimpas ed demonstrate in the
cells that don' % have heterol o S essi on of CERT

preggnt Epveption, for fie fisjehge sfq in benea iy CERkan be obt ai ned
if the stable transfectants are subjected to batch or
fed-batch fernentations. In each of these settings,

EXAMPEK p7 es I ORRBKPRESKION| OF IR TAnNGREARES CBFIPHABRNEACEUTICAL

j [ iQn, indicating that CERT
PRb@IQ@%&&?@ﬁgﬂﬁgﬁugpgﬁ%iﬁgggkﬁﬁg production capacity of
(a) IR aReold§ pédieThgl OHEREd[allin CICHO MIS4Y sekiRtiRg DLBRARTET anti-CD44v6 IgG
batch or fed batch cultures. This indicates, that

antthody BNy dus trenyieeed Wath a@feHCEQYeCt%W@%@Q@IOﬂMTrﬁW@ﬁQIOH constructs

o S8R ELPERICGRE 1830, BERIELIPO, L pdANE LR e o
mutatﬁs{@RE%ERE(SSmiD CERTd NERIGASES Bibﬁ%téﬂRM@élE&Hdn&éLobtam stable cell

PROTElI N PRODUCTI ON OF MONOCYTE CHEMOATTRACTANT P
poofs. [Ryrimie; 5jx SybagAUNIORSSALSH- SUPFTRE IR keAipm %f‘ééTSé%CMgﬂtureS of all stable

celnpansythg Igg naﬁﬁtcfe%}ﬁﬁ{gd B RERA aglﬂ/&gl}ﬁﬁ’ed b 'tﬁei gnean number of cells to

'fect an enpty "vect or con
calexpte elss spenifeoreduaictty (ENSORE NG AM Tk highest CEREs (i8EQer M the cell pools

harglg[lrmg %&#ﬁﬁ“&é‘? ?%g&t[?gﬁb?ﬁb%ﬁgwfe@r I ﬂg t§11?eeCERT (SEQ ID No.10 or

125 HpBEMY |e¥%u§§é}i}ine &t REHKEAy @b Stk @Bmp8realRb AMOCK 8Plfransfected cells.
cel | pools 2% Si X subsequent passages,

Vem@nlnlalteamits dag be eannddriéthe% samsdictant] araseljeeed ki batch or fed-batch
fermer?ta ions &ll&}U%%oh&B) h Zach of these settings, overexpression of both wild type and

mutant CERT leads to increased antibody secretion, indicating that CERT is able to enhance the

specific production capacity of the cells grown in serial cultures or in bioreactor batch or fed
batch cultures.

b) CHO host cells (CHO DG44) are first transfected with vectors encoding wild type CERT
(SEQ ID NO.10 or 12) or a mutant of CERT bearing the point-mutation Ser132A (SEQ ID
NO.14). Cells are subjected to selection pressure and cell lines are picked that demonstrate

heterologous expression of CERT or the CERT mutant. Subsequently these cell lines and in
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MCP-1 titer is determ ned by ELISA and divided by the

mean nunber of cells to calculate the specific
w@eadactssyi ty. The hi ghest val ues are seen i n POEERBN$/052493

pool s harbouring the CERT nutant, followed by wld

type CERT. In both, 1gG expression is markedly

enhanced conpared to MOCK or untransfected cells. Very

simlar results can be obtained if the stable

transfectants aresubjected to batch or fed-batch

fermentations. In each of these settings,

overexpression of both wild type and nutant CERT | eads

to increased MCP-I secretion, indicating that CERT is
paraﬂ)éleCHO) am"ham oeild Rgpes paBi drb ardpsfedicdtwith veapactidsddly humanized anti-

rown in serial cultures or in_bioreactor

CD&&Y@HgGram Qdp BIA it (the geng pf aroresbAft@ed secopdigound of selection,

t
up ypf@n&%&?} %%E%B%E%%%ft&g ﬁﬁtufézs) Q% }AEZ&%%C' acﬁpcﬁéyl%%ﬁgﬁd beriod of six
subtseq@rennpassdpes, prbe hgG nitdras doterrsacd B ALISEQndRiWNded by the mean number of

Cells are sybjected to sel ectign ssur and cel | .
cely oS BaenThek SEr N P GBS r e IEGERY B igotis. scen in the cell pools

harBSRiESHE @El@lf kT (9 tlbq\I&EJBT fdﬂé%ﬁtbge 44%@;@% YSEQ ID NO.10 or

these cell Iines and |n par all Wi
12kehub0@;dgﬁranmﬁammedswmmhﬁdyvemﬂmnameGQMﬁg«nnnmﬂyﬂbm don’t have

hetF fog?ogété&%s?og{ OQ&E%@ 0&1?]%%%1}‘[ g%fytegﬁﬂgh Qe%ul?sf can be obtained if the

staSldRRNBRE @A ak® sitidced for m&&eﬁdsia%kfeﬁﬁ&ﬂtbﬁcﬁﬁ Bf ca@hlof these settings,
stabl e cell pools over a period of six subsequent

ovgsesesgey, of hethvpd| type taad mutage (&R desds B9 iBenegRd agdibody secretion,
1ndgcgé%$?l?aé %%’E Sscglgvi y%ﬁé tlﬂe sd)%&f Ics’plrg uc‘t"gh %%ea%étgetnfqﬁen cells grown in

serIahéulﬁEéﬁ orp@bicﬁed&&frbﬁwhidﬂged MCIC&HHH‘d'SUt ant foll ovved by
ld type CERT. In both, MCP-] :%ﬁre55|on is mark

Th]é Ardieesy theg hﬁtgyoégzgopﬁ e@gpqsgont (hfegE rAnd espRedally mutant CE%T can enhance
I t er
antﬁ)%ﬁ s@r&%gl:%ltlte%ﬁ% 32\9%1 B s@anqgg ttgé f&ﬁxé%r ¢ ab?enl lineYery

transfectants are subjected to batch or fed-batch

EXPER Pes SERRERPRESRIGN BTt lCIEASESs duepiaRyCEUTICAL
PRmEm@mﬁ@@mN GPAYORERNEIE @HEM@@LWW@QANIWR@@N 1 (MCP-1).

is able to enhance the specific production capacity of
(A)thdE @I ded lgreolHODEé4) sdcratingtroprasytsr cliemositectsat potein 1 (MCP-1) is
trar?s?ec?gd Qv{thfa%denpp% c\:flgctgllr'l tMHCﬁ‘CQ’ control) or expression constructs encoding wild type
CERT (SEQ ID NO.10 and 12) or a mutant of CERT bearing the point-mutation Ser132A (SEQ
ID NO.14) and subsequently subjected to selection to obtain stable cell pools. During six
subsequent passages, supernatant is taken from seed-stock cultures of all stable cell pools, the
MCP-1 titer is determined by ELISA and divided by the mean number of cells to calculate the
specific productivity. The highest values are seen in the cell pools harbouring the CERT mutant,
followed by wild type CERT. In both, IgG expression is markedly enhanced compared to

MOCK or untransfected cells. Very similar results can be obtained if the stable transfectants are
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This indicates, that heterol ogous expression of CERT,

and especially nmutant CERT, can enhance the secretion
woboositoge cell proteins in transiently as wel PCEHEP2008/052493

stably transfected CHO cell |ines .EXAMPLE 9 :

OVEREXPRESSI ON OF CERT | NCREASES BI OPHARMACEUTI CAL

PROTEI N PRODUCTI ON OF TRANSMEMBRANE PROTEI N EPI THELI AL

GROMH FACTOR RECEPTOR (EGFR). (a) A CHO cell line

(CHO D4 expressing transnmenbrane protein epithelial

grow h factor receptor (EGFR) is transfected with an

enpty vector (MOCK control) or expression constructs

encoding wild type CERT (SEQ ID NO 10 and 12) or a
suHth@hﬁo witcHiChaREdirathi fognéhaipe] Iﬁt ddh f itle’e S@tﬁh@@%vér@ﬁ@essmn of both

NO. 14) and subsequently subjected to selection t
Wﬂémﬁ %ndsmaﬁameCE%Fl legsls ¢ &ncrqangd M Fsi xecsetisge qxsimfmg that CERT is able to

cnlBfpe BT e ar o RSy SFERRY (OMIERTRRNET, &Ll YifRaBhpin bioreuctor

batclsod&tiéxatdlmaﬁuﬂey FACS or Western blotting. The hi ghest

o KGR RO oy Bk BV Y SR e cn

(SE¥ADER®, AN of $2178F lﬁ%ﬁ%n@@ﬁ@qub@é?fﬁ%aﬂhg%ohﬁ Md#orP8er132A (SEQ ID
untransfected cells. Very simlar results can be

Npbt)aiGedsl ard sulyjected ablselectmlnplfemarané calldirgy ba'r@qxi@fddttbat demonstrate

ne GRS B E R eEl B s CEB by S atienty Hifa felt tincs and in

par®lERT CHERASGt 94 | Wid e5pe oG IRe e RIs@REIdORithl R €A BBcoding monocyte
that CERT is able to enhance the specific production

chemgsstedctant proteinel EMOPsgisoip gene 6 intgieste iiftonmesscerrd raynd of selection,

sup%h%ﬁa%?c%ewﬁ% ge:eéif ?J}(g E%Sﬁg# eiéitrsg le bc)e % sP%%ér a period of six

subseqedi pgssamdch,dthé WpEP-CERIr is IetArhideti@y E]IQSAran]ch)lwdéd 8y the mean number
mut ant of CERT bear.ing the point-nutation Serl 32A ( SEq1
of P@lsm calgylate g |spegifie pé@fbacewéd“@eo highe¥ cyaless HE et the cell pools
S p. t
harﬁ }ﬂgggggqer)}%{;aglg S{oglﬁ%g? l%ggﬂqe@@;éeﬁ% ERIII_I Pr%tharl]\/ICP 1 expression is
maﬁwkilsethantécy compared del dellk ith@sdarid have betela)lldwlus CripreR@n fo CERT or
t cells aretr nsfect e
CERT Bl e RTILe tea el B O TS daihe e i sgugnare subiected to

batt® F{]qufatc‘h?eﬁﬁéﬂt&%bnks’ lcl%l daSh 8F ﬁleﬁeal‘e@t'ihgsr MBrS§RGs R AT both wild type and
cultures or a Sta
mutant CERT leads to increased antibody secretion, indicating that CERT is able to enhance the

specific production capacity of the cells grown in serial cultures or in bioreactor batch or fed
batch cultures.
This indicates, that heterologous expression of CERT, and especially mutant CERT, can enhance

the secretion of single cell proteins in transiently as well as stably transfected CHO cell lines .
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cell pools for six consecutive passages and the
expression |level of EGFR is determ ned by FACS or
wo\easaoTssdl ot ti ng. The hi ghest val ues are seenpCTEP1168/052493
cell pools harbouring the CERT nutant, followed by
wild type CERT. In both, EGFR expression is markedly
enhanced conpared to cells that don't have
het er ol ogous expression fo CERT or CERT nutant. Very
simlar results can beobtained if the stable
transfectants are subjected to batch or fed-batch
fermentations. In each of these settings,
over expression of both wild type and nutant CERT | eads
EX[AMPDEF eas @V ERERPRESSESNI OF, BRIl CIN(IREASE@t BIGHRTARMACEUTICAL
| e to enhance the specific production ca of
PRQ?@INePRQQ}J%WNn GecTRANFMANE: BRTHS: ER¥TEFLIAL GROWTH
Rﬁ IER)CUI tures. This indicates, that
Ahetero ogous expression of CERT, and especially nutant
(a) CERIHO ceil lench@id® B&p4 espressing ftrassmérabrane @og@noapsthelal growth factor

rec%};tagié é}% as I I as st abI tran @Séﬁg %%)% egasion constructs
N I arin int-
e L S S A o o

musaélonéterlrﬁgmmméw b andGDhmaentgGIdvmctdddd)secht\m 0 dbgain stable cell
sfected with

ol TR GRSkt B STBR Lot P e B SRRty of all stable el

podi§ Qn&th@%@ﬁx‘é%ﬂ MvSITI FRGHIE & deferf@hc@Ctyl FOACS @r Wdstr blotting. The highest
stable ce pool s. During six subsequent

SSa
valgepae negnaititthe sclt aredp hprbgpiing thy-GERE rutty Eﬂl@@egfbyaﬂvﬂd type CERT. In

botaﬁékﬁae%giré&s@ﬁ gie ﬁfag%elagrh&gl%néedt com a§eddt%t ﬁﬁqi{] ‘89 Pgt)fansfected cells. Very

€ nean nu

sinial eeduts @at Ive spaiaed h&thﬁr@ﬂﬂ@&ﬂaﬂéfb@tantﬂaﬁe Butgasd to batch or fed-batch
val ues are seen i n the cell pools harbquring StarD4

fermgesafiqnsr &8 saghof $hovsiEaey WRIRAREEHOR Obaied iddymperd mutant CERT
lea&’{)t nﬁcrr%éé qdf(?]lefg egzgtelsscion Vﬁlrd}’cfaﬁh Lhar CERFUIst QQQ %ﬁance the specific
obt ai ned | e st

I'e trans ants are su | ecte
prodattam capatied-ob alha helfsegnmmmt Bt saonad culturegac hn dﬁotbhr&stebatch or fed batch
settings, overexpression of StarD4 is able to enhance
culfies. specific production capacity of the cells grown in

b) B0 RAbstCedlIlk l{C?FD PG44) ¢ FrfarhQfccRatwith QEcthRLHRBAIGH wild type CERT
cul tures. CHO host cells (CHO DX44) are first

(SEQ eIBsNébI(bdr \ArZ) br weptionsoehEBdi hepri@gathppoirCanitgtieny Ser132A (SEQ ID
NO.14). Cells are subjected to selection pressure and cell lines are picked that demonstrate
heterologous expression of CERT or the CERT mutant. Subsequently these cell lines and in
parallel CHO DG 44 wild type cells are transfected with a vector encoding EGFR as the gene of
interest. After a second round of selection, cells are taken from seed-stock cultures of all stable
cell pools for six consecutive passages and the expression level of EGFR is determined by FACS
or Western blotting. The highest values are seen in the cell pools harbouring the CERT mutant,
followed by wild type CERT. In both, EGFR expression is markedly enhanced compared to cells

that don’t have heterologous expression fo CERT or CERT mutant. Very similar results can be
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subjected to selection pressure and cell lines are
pi cked that denonstrate heterol ogous expression of
weasbdrzssSubsequent |y these cell |ines and i n pexr/abioe$/052493
CHO DG 44 wild type cells are transfected with vectors
encodi ng humani zed anti-CD44v6 1gG anti body BIWA 4 as
the gene of interest. After a second round of
sel ection, supernatant is taken from seed-stock
cultures of all stable cell pools over a period of six
subsequent passages, the IgGtiter is determ ned by
ELI SAand di vi ded by the nean nunber of cells to
cal cul ate the specific productivity. The hi ghest
obt‘dﬁhb(dl eSthalsebse@instdttdnbeare slibjegrod ks biral bo deﬂit@clﬁfealﬁlaﬂtatlons In each of
| gG expression is markedl y_enhanced conpared to cel
thepdy s¢ttipRsn oy CISRRISS it Bf @P@gwué ¥R pad SEH SFERT dpads. to increased EGFR

ecpygslé%nslnméaﬂﬁ% BRS HERS féaa%lebt‘g ARLRNE sﬂefmf;cg[% gﬁ hecapacny of the cells

ransfectants are subjecte atc
grofwelrlmnm:dtduhmlsts ot in leachctof bdtﬁe&efed bhtch nglsyres.

. f StarD4 is o enhanc
Th’§|6 F%tgse%b RGO EoHS Expatsiane o¢Eel%ﬁeanéaSP@w§1rYdmamnCERT can enhance

expt&siodl ofSHHh A 1B SepRiTs hf‘trﬁis%ﬁg% Rkl Q@Eﬁblﬂfangf‘égteg LD cell lines .
cultures. This |nd|cates at heterol 6gous expression

of StarD4, can enhance anti body secretion in

X VIBEE M i S 5 K Y BRCRER B g MAcEUTICAL

PR@WWWFW&WIEW I ON OF HUMAN SERUM
ALBUM N ( HSA déHA CHO cell line
C!ﬂg

. %&jo DAA4) .
(a)sAetﬁléthqd@ pE 0 edhlaline (Y @t hgreicsing hapsnised agfi-CD44vo 1gG

g A0 HIERET NS VLA (R0CR BB Gopggionconsncs

encbﬂbng@ta@ﬂ(ﬂmﬁDQﬁOQERInd)@tﬂJ"sbdj\@ntltﬂ supectdd tdrskladtioaro obtain stable cell
Ser| 32A ( S%g ID NO 14) and subse uently subj ected t
poale TuptEsK subserpieat ng%ggbwép?féﬁt@mﬁé taken fiogh posg-sipck cultures of all stable

celgggﬁﬁo&i@ IeGR ﬁ%@e e[ffg%gfgjf ah@ cﬁqg&f‘b rt’ ean H%rnber of cells to

-'stoc CU tures o e ce pool s
caltulsterthe speefiepnodvetvity Eid Bishastdvatiosi atededyy it hl@ n@hlpools harbouring

Sta?[ﬁﬁl Eexyrel%gllonsg%%x}%rk ;grltl}%%l(gep;poe S? tlgflglg)éﬂ{ ?)g zl.:{gttran\gfec%/ed cells. Very
sinRlaP Hekelth \ehh YoeOdbtdiRed HSA Y Qﬂaﬁﬁe@t%tk Sird Subjected to batch or fed-batch
significantly enhanced by heterol ogous expréssi on of

feriontati@BRIn ¢ashiodthasc satme ederexpresse nfckaiain gbkedp edhance the specific

production capacity of the cells grown in serial cultures or in bioreactor batch or fed batch
cultures.

b) CHO host cells (CHO DG44) are first transfected with vectors encoding StarD4. Cells are
subjected to selection pressure and cell lines are picked that demonstrate heterologous expression
of StarD4. Subsequently these cell lines and in parallel CHO DG 44 wild type cells are
transfected with vectors encoding humanized anti-CD44v6 IgG antibody BIWA 4 as the gene of
interest. After a second round of selection, supernatant is taken from seed-stock cultures of all

stable cell pools over a period of six subsequent passages, the IgG titer is determined by ELISA
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control. The highest values are seen in the cell pools
har bouring the CERT nutant, which |eads to an increase
w0 nooshe7speci fi c productivity of 51% and an i NECEEBB®0$/052493
HSA titer of 46% above the control, followed by wld
type CERT, which increases the specific productivity
by 49% Very simlar results can be obtained if the
stabl e transfectants are subjected to batch or
fed-batch fernentations (FIGURE HB). In each of these
settings, overexpression of both wild type and nut ant
CERT | eads to increased HSA secretion, indicating that
CERT is able to enhance thespecific production
and dpadddt by @ic hiden Gahlbsr 9F @AM td) csletila®! the Wpkelfie réductivity. The highest
under industrial production conditions such as in
valpeso peatacB rin i cgellopodls habauare StarDdr 4G ipyessiy ip dparkedly enhanced

i -tr t i
o R IREL5 ek SR SR8 L AR, e s o
obtamed ifimht atiblcofrarCERTanbear isnlgetthe tpbatol omiddabatanfeBachtd3@dhs. In each of
SEQ.I D NO. 14). . Cel .Ssuybhj ected to sel ectlion . .
theé? RifSe OXHEFRIBISION ?#@%ﬁi‘f B %ﬁ%%aﬂﬁ% HgetsRdicpipdction capacity of
theREHELOWAGAUSH A ERIESS bPA WbreSERTo AL ifved CRRT ciMiaNt -
Subsequently these cell lines and in parallel CHO DG

Thig4ingdicatest ¢hae hetirdlegeusecxpresysineof edariidt [vam apdenasr antibody secretion in
encodi n uma erum.a i as.the gene of interest.
gy i Al oA et e 4 s per nat ant 1 5

taken from seed-stock cultures of all stable cell

EXROAPEEOYVET @VRREXIRIISIONG (it RSGeT N RS SRIESIORHER MACEUTICAL
HSA titer is determned by ELISA (FIGURE 11 C) and

PROMEY R Gly UCHEONeQR HLUVB SBRUBEAILBUMIN dHEA)D.at e t he

@3FE kit PR IO I ot R o' 0 R eRRTS il iR fected with an

emp@/ Jeowe dMBYk %ﬂtﬂ)g MR&pFkERdn cdiytraek BncddSfy RHOERRSIERT (SEQ ID NO.10
mar kedl y enhanced conpared to cells that don't have

andh b 1051 gL calp EBJ] byring BERTOIBrMEERT AT ARA (VERYID NO.14) and

L1 | n bt.ai.ned i
AP SR SR NS, 55 4 vn s
supleatamn issthk@nBomlssedaobk oblturéwasfealiseittlé ogbpools, the HSA titer is determined

overexpression of both wild type and nutant CERT | eads .
byt I8Ac F‘%%‘ﬂg%g}’ g8eynE@c PEnpgnof P?\‘gﬁ' tarplpyatentie seRfic productivity

(FIG?J@&FA}.O enhance the specific production capacity of
the cells grown in serial cultures or in bioreactor

BothatH$A antefseghdo dtecspecifict prodsctivity of the HSA producing cells is significantly
enhanced by heterologous expression of both CERT variants compared to the Mock transfected
control. The highest values are seen in the cell pools harbouring the CERT mutant, which leads
to an increase in the specific productivity of 51% and an increase in HSA titer of 46% above the
control, followed by wild type CERT, which increases the specific productivity by 49%.

Very similar results can be obtained if the stable transfectants are subjected to batch or fed-batch

fermentations (FIGURE 11B). In each of these settings, overexpression of both wild type and
mutant CERT leads to increased HSA secretion, indicating that CERT is able to enhance the
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This indicates, that heterol ogous expression of CERT,

and especially nmutant CERT, can enhance the secretion
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1. Method of producing a heterol ogous protein of
interest in a cell conprising a . Increasing the
wez@saessoONn or activity of a protein having anPEIEPm08/052493

aci d sequence conprising a steroidogenic acute
regul atory related lipid transfer (START) domain or
aderivative or nutant thereof, and b. Effecting the
expression of said protein of interest. 2. Method
according to claim21 whereby the START domain protein
is a manmal i an START domain famly nmenber such as PCTP
(SEQ ID NO. 27), StarD7, GPBP, StarDl O Star D8,
StarD13, DLC- I, StarD4 (SEQ ID NO 21), StarD b (SEQ
CpAYMIS 25), StarD5 (SEQ ID NO 23), MN64, StAR
THEA-2, CACH or StarD9O or a derivative or mnutant
thereof. 3. Method according to clains 1 or 2 whereby
t he r W C
| o] SRR e R ol ALY RS i e M Poiprising
char act er i beccabing cthe sixptessign 0! aetiyitpfofa {Sfbktiiff lhoimgj n amino acid
such as StarD4 (SEQ ID.NO 21), StarD5 (S N?

S 23), Star DYUPREGTHNGS LEFTUIOSRGAH ﬁea‘ﬁamsr #fed lipid transfer
transfer profeRm ddaibr Q&%Qaﬁ% Nnudd therof, Wi hod
according to claims 1 to 3 whereby the STARI donain
conpri sds Effe¢temsthe thecSIART sddmadieincefnsterssus sequence
(SEQ ID NO 28), or at least the 219 ami no acid START
domain of CERTL (SEQ ID NO 19), or at |east the 223
am NPl theSARE @1 @fhe tha st AGERTo R R2hrolcBER 4 Plammalian
NO. 1?& or at least the START domai n of Star Q%SEQ

10| D NTART) dagpaintfamdy gperbes sgrinRy P{da(EQADSNE: B5).(SEd7. GPBP,
I D th v,
accoriiny: SroR PO LI G Rl FbRUENRRe Bl 80 D wo.
pr ot 29)n St DG G(ISEKD e NOansy,eviLod! StAR CEREA-SFQATM N®. StarD9 or a

11 or SEQ ID NO 13) or a derivative or nutant
t her @&s¥vative or mutant thereof.

15 3. Method according to claims 1 or 2 whereby the START domain protein is
characterized by being induced upon ER stress and/or is structurally characterized by
consisting solely of a START domain such as StarD4 (SEQ ID NO. 21), StarD5
(SEQ ID NO. 23), StarD6 (SEQ ID NO. 25) or phosphatidylcholin transfer protein
(PCTP) (SEQ ID NO. 27).

20

4. Method according to claims 1 to 3 whereby the START domain comprises at least
the START domain consensus sequence (SEQ ID NO 28), or at least the 219 amino
acid START domain of CERT;, (SEQ ID NO. 19), or at least the 223 amino acid
START domain of CERT and CERT S132A (SEQ ID NO. 17), or at least the

25 START domain of StarD4 (SEQ ID NO. 21) or at least the START domain of StarD5
(SEQ ID NO. 23) or a derivative or mutant thereof.
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6. Method according to claim5 whereby the START
domain protein is nutated ceram de transfer protein

W@ERiHS/1a1388 sai d nut ati on di sabl es and /or del et BGT/BEP2008/052493

phosphoryl ation site at any serine, threonine or
tyrosine position of CERT. 7. Method according to
claim 6 whereby the START donmain protein is nutated
ceram de transfer protein CERT and said nutation

di sabl es and /or deletes the protein kinase D (PKD)
phosphoryl ation site of CERT at position 132 . 8.

Met hod according to claim7 whereby the nutated CERT
is CERT si32A (SEQ ID NO. 15). 9. Method according to
claims 1 to 8 whereby said nethod results in increased
speci fic cellular productivity of said protein, of

i At eMethodjagearding teelaimp  teghpyhetcky the HTARE slomayn proggip is ceramide
exp rt?éﬁﬁfeq %rtftéb%]fﬁ@&?ﬁ(g IBde) nf le5le§]§ IB%O:@? e dee?l@':lit%e or mutant

contro oes n ave |ncrease expr ion
act i thetegf.of a protein having an am no aC|d sequence
conprising a steroidogenic acute regulatory rel ated
lipid transfer (START) domain or a derivative or

Mgt apfetHolei&Bfdind Qo MahD8d wAeL8Y dinRoSTARE! bMhid })rotein is mutated
whereby the increase in productivity is about 5%to

abouterdid¥ls ol prbin CCERGuend Bod ablwtonzt.l%blgs abdufor deletes a

30% 1i’a\boht ﬁ}@b %bout 4OW about 41%to ab ggé’T

abouIB ?W&%&F‘ta B%Se%’o CB1Ys " Y%’&ﬁtpo%‘ 9)“8 ?

71% t o about 80% about 81%to about 90% about 91%to

about 100% about 101%to about 1499% about 150%to
abouMcthodogecarting toodasn 6 abeigby 2090 TARSudorBOgoprogein is mutated

abouéeréf%%@tra%fe%rg#&% \%glﬁ%} ?Boq%taéﬁor {%blgsl andg/grt Eeicf%es the protein

according to an eby ‘sal

I S akifade¢ad yRKJD):plmbhorslacibn 8itc &f YERTtat p@itadit 132001 m
i nsect, avian, fish, reptile or mammlian cell. 12.
Met hod according to claim1l whereby said eukaryotic

cel 'Meﬁlé)ﬁ Mf Rl 6l - wﬂe?ebaﬁ@tggﬁﬁtaéﬁc@ﬁ N9 AERT 51354 (SEQ ID

claiml Sal manmal | I nese
HamsNer 15).

9. Method according to claims 1 to 8 whereby said method results in increased specific
cellular productivity of said protein of interest in said cell in comparison to a control
cell expressing said protein of interest, but whereby said control cell does not have
increased expression or activity of a protein having an amino acid sequence
comprising a steroidogenic acute regulatory related lipid transfer (START) domain

or a derivative or mutant thereof.

10. Method according to claim 9 whereby the increase in productivity is about 5% to
about 10%, about 11% to about 20%, about 21% to about 30%, about 31% to about
40%, about 41% to about 50%, about 51% to about 60%, about 61% to about 70%,
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Ovary (CHO, nonkey kidney CVI, nonkey kidney CCS,
human | ens epitheliaimPER C6TM human enbryonic

whcaeay73s$HEK293, baby hanster ki dney, African BECEEP2008/052493

nonkey ki dney, human cervical carcinoma, canine

ki dney, buffalo rat |iver, human |ung, human liver,

nmouse mammary tunor or nyeloma cell, a dog, pig or

macaque cell, rat, rabbit, cat, goat, preferably a CHO

cell. 14. Method according to claim 13 whereby said

CHO cell is CHOw |ld type, CHO KI, CHO DX4, CHO

DUKX-BlI 1, CHO Pro-5, preferably CHO DX44. 15. Met hod
according to clainms 1 to 14 whereby the protein of

I nt eqtat 71% té abeuTB0M) @bt et fcﬁzi‘tﬁﬁit PO%t ghout 91%. to Mbbﬁtoldm%, about
accordlng}to claim 15 wher eby rotein q

CC alP et Mg | D1 OS19 bt DO %y 2o CARL o about 299%, about
accoN Nt HRuERHT ABRSIBDY L B8 AIBOCY 1

nonocl ona pol yclon ian, nurine, chineric,
humani zed, prlnatlzed primate, hunan or an antlbody

if ﬁi&%&%%f‘% {n[g?{atﬁ'?y gﬂé?a%seomﬁw 76 ﬁl(ﬁw fﬁgaweukaryotw cell such
chai fy.q ;éilﬁ:@éﬁﬁﬁ{ QR Thsddt Hiant Rth, RERMY Olcllﬂahl%llalll: @@l

F(ab ) F¢-Fc fusion protei'ns, Fv, single chain
single domain Fv, tetraval ent S|ngle chai n Fv,

I d F [ | eted, m nibady, :
121%9103&?502 b e b L AP gt .
fragnents wi th anot her peptide or pol ypepti de,

cheﬁklde fusion, Fc-toxine fusion, scaffold proteins.
thqdcpcg(frdmgctpe:é@;lnh@ gﬁ)@fﬁbmsgldc@pmmaéqan cell is a Chinese Hamster

pr Od@% | L , Ce%Ing rllp({n DOV m&fe g C}ﬁ eﬁrrebgl Hurgzln lein]s epitheliaim

i nt er est conmprising 1 n rnto a ce

one PERBTSAVROhOT cBWB{@1IE lGOigT IBEKRZP3I) ulﬁﬂb@l BarAg¢rdkidney, African
sequences encodlng for at least two pol ypeptides

wher @B Bonkey Kjqngy, BN eRIVieal FeinemaofBunsg kigngy, diyffalo rat liver,

havi ﬁlgneﬂphﬁg] R@m&fF 'hgerf‘ SBEE Dfammary tumor or myeloma cell, a dog, pig or
macaque cell, rat, rabbit, cat, goat, preferably a CHO cell.

14. Method according to claim 13 whereby said CHO cell is CHO wild type, CHO K1,
CHO DG44, CHO DUKX-B11, CHO Pro-5, preferably CHO DG44.

15. Method according to claims 1 to 14 whereby the protein of interest is a membrane or

secreted protein.

16. Method according to claim 15 whereby the protein of interest is an antibody or

antibody fragment.
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conprising a steroidogenic acute regul atory rel ated
lipid transfer (START) domain or a derivative or

wondoanv7gher eof and b. a second pol ynucl eot i dePE€NEPDIOF052493

a protein of interest ¢ . and whereby the protein of
interest and the protein having an am no acid sequence
conprising a steroidogenic acute regulatory rel ated
lipid transfer (START) domain or a derivative or

nmut ant thereof are expressed by said cell. 19. Method
of increasing the transfection efficiency of a cel
expressing a nenbrane or secreted protein of interest
in a cell conprisinga . transfecting said cell with a

f il7 sMetholyiudetdagt ¢l elamnc D6liwigrébypthet gitibolavs igorddlonal, polyclonal,
am no aci d sequence conprising a steroidogenic, acute
r eguD@mBIaYian.e EEEE, |GhEDEQ, r Byaanzed; STapatZedofipater hgman or an

der | M@t?g%{f ffH'gn{EH{ 0t elq:ig\%i{i\fegfther&f s%ldgsagg%ﬁmoh , immgléoglobulin light

trans ng said ce a secon nucl’eot |
encodhaing imnpmoglebulimheavyt @rags timnounoglobelie bight andl héawysthains, Fab,

and { pal ynucl.eotides are | ocated on different
vect %qﬁg 322‘% Ce %ﬂﬁ?loﬁi’ﬁ}t@ggr iaPrd’ n SV %‘fn ‘_ﬁﬁl’qgiﬁi (E@T‘ilﬁgv’ tetravalent
pol ysmak eRlih 48S disflfide Ainkkbd §1, RhMRUEIRAL hERILEME YLy, or a fusion

for a protein having an am no acid sequénce cofprising
a stmrlppaptident onaofithe sbeye lfiagoents vathatmdhdripsptde or polypeptide, Fe-

t f START)_. dongj. n. i vat i t ant
nor g s . 1 SRR B BE iR encodi ng for a

protein of interest. 21. Expression vector according

to claim?20 whereby the START domain protein is a
mafmiicthed STARTCaERBRPCHENCE ultre pipdpCctEion 0hs pEMrane or secreted

g: gh%éfeirgp E ErB%r’ggt%rE%%ll g@%@%ﬁg}?@%%&dﬁbcéIc’ellsotn%rol:r)4more vector
systems comprising nucleic acid sequences encoding for at least two polypeptides
whereby

a. a first polynucleotide encodes a protein having an amino acid sequence
comprising a steroidogenic acute regulatory related lipid transfer (START)
domain or a derivative or mutant thereof and

b. asecond polynucleotide encodes a protein of interest

c. and whereby the protein of interest and the protein having an amino acid
sequence comprising a steroidogenic acute regulatory related lipid transfer
(START) domain or a derivative or mutant thereof are expressed by said

cell.

19. Method of increasing the transfection efficiency of a cell expressing a membrane or

secreted protein of interest in a cell comprising
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or StarD9 or a derivative or nmutant thereof. 22.
Expressi on vector according to claim20 or 2 1 whereby

WO b@sSTABRT domai n protein is ceram de transferrPQr/EP®0$052493

CERT (SEQ ID NO 11 or SEQID NO 13) or a derivative

or nutant thereof. 23. Expression vector according to

clains 22 whereby the nutated CERT is CERT si 32A ( SEQ

I D NO 15).24. Expression vector of clains 20 to 23

whereby said first polynucl eotide increases the

protein transport in a cell via the secretory pathway.

25. A cell conprising the expression vector of clains

20 to 24. 26. A cell according to claim25 whereby

sai d celd transfectivk aniodellowitle bl firstusdlyag]cdtig€@séodind @ptotein having
worm insect, avian, fish, reptile or mammalian cell.

27 A cel | arag@g}ocﬁcpfbsqqgeltqeéqomp@gm&@eqt@mdoggpg acute regulatory related
eukaryoti cp;cald, @;{n%fp}a}] Iy nri 2B

accor di ng %1%1%(#%1 F%wr er edb@ﬁg g’?l‘é dﬁ%ﬁ%ﬁ? %%%Ede i fhelresOf’a

Chi nese Hasmisequep rriyn{fEHDy, sarorek eyitlk b deroynd Glynucootidyencoding a
ki dney CGCS, hurmp. | ens epitheliaimPER C6TM human

enmbryoni ¢ RiPKHROI MERSto 93 baby hanster ki dney,

ATrican Qr @BBeBPIYARY ik AIRY sccBHIERRIGRIKbARLS GRT KIcARETon different
cani ne kidney, buffalo rat liver, human |ung, human

liver, nousetorssystamy. t unor or nyeloma cell, a dog, pig

or macaque cell, rat, rabbit, cat, goat, preferably a

CHO cell. 29. A cell according to claim28 whereby

sapde sl Yectos c@ﬁgiéﬂhé dvd M&Znuc@’@d&,, CHO DXA4, CHO

DUKX-BI 1, CHO Pro-5, preferably CHO DXA4. 30. A )

pr ot ei n df aifitt @pbanuclepfider acading feirp pletdinb beng pbduewdicid sequence
by any of ] ordj t iml to;; .

Phar maceut Foor ihg Sar FESRREL R SfbR bR R sty sTARD
sequence udehuh of ardebil atkior gndint tiesietfiang t he

expression of a protein having an_amno acid

sequencét ofpisoss Relyaudeeiidsicasfting for gupisin fgtickshbr y

related lipid transfer (START) domain or

21. Expression vector according to claim 20 whereby the START domain protein is a
mammalian START domain family member such as PCTP, StarD7, GPBP, StarD10,
StarD8&, StarD13, DLC-1, StarD4, StarD6, StarD5, MLN64, StAR, THEA-2, CACH

or StarD9 or a derivative or mutant thereof.
22. Expression vector according to claim 20 or 21 whereby the START domain protein is
ceramide transfer protein CERT (SEQ ID NO. 11 or SEQ ID NO. 13) or a derivative

or mutant thereof.

23. Expression vector according to claims 22 whereby the mutated CERT is CERT g;324
(SEQ ID NO. 15).

-109-



10

15

20

25

a derivative or nutant thereof. 32. Pharnaceutica
conposition according to claim3 1 whereby the START

waloovsilor3sequence i s cerani de transfer protei n BEREP{088032493

ID NO 11 or SEQ ID NO 13) or a derivative or nutant
thereof. 33. Pharnmaceutical conposition according to
claim3 1 or 32 whereby the pol ynucl eoti de sequence is
RNAi , si RNA or antisense-RNA. 34. Pharnaceutica
conmposition conprising an inhibitor or suppressor of a
protein having an am no acid sequence conprising a
st eroi dogeni c acute regulatory related lipid transfer
(START) domain, preferably CERT (SEQ ID NO. 11 or SEQ
| R4NEprds3jonOvector @€ claviat DY o OB whdtdbitsaidhisepdlyniddeotide increases the
Met hod for identifying a nodul ator of START donain
proﬂ@PWH¥Eﬁ@PW6ﬁ1aﬁ@b?@ﬁ%bﬁ?“@ER?aﬁﬁﬁﬁt|on, conpri si ng
a . providing a protein having an am no acid sequence
conprising a steroidogenic acute regul atory rel ated
| 2pi A ctll aospesing SIEARP)csdommedtoost cdainie 20valdve or
mut ant thereof, preferably CERT, b. contacting said
protein of step a) with a test agent, ¢ . determ ning
aneehf@Atactslifltd dfm W%@éﬁ? s@ld QAGE GasRABliO Bl I§uch as a yeast,
secretion or expression of cell-surface proteins. .
Met hplantcwpn, igsacy asppl fidatrdptite @fmamphhamedleut i cal
conmposition according to clains 3 1 to 34 for the
treatment of cancer. -1 | | -37. Use of a START donmain
POt RicBIl @EcordiRL ky Elbieh 0 hiheRbe REAGUREyHERT call iSAARMmalian cell.
domai n protein to increase secretion and /or
production of a protein of interest. 38. Diagnostic
usg. %fceﬁn%cg{ditiggfo Eﬁgﬁltﬂ %G}Swhe?)e(l%lr g?ﬁ&'ﬁ?ﬂnﬁ/lgﬁénogal i*§ ldh‘?nese Hamster
of “phar mac

Ovary (CHO), monkey kidney CV1, monkey kidney COS, human lens epitheliaim

PER.C6TM, human embryonic kidney, HEK 293, baby hamster kidney, African
green monkey kidney, human cervical carcinoma, canine kidney, buffalo rat liver,
human lung, human liver, mouse mammary tumor or myeloma cell, a dog, pig or

macaque cell, rat, rabbit, cat, goat, preferably a CHO cell.

29. A cell according to claim 28 whereby said CHO cell is CHO wild type, CHO K1,
CHO DG44, CHO DUKX-B11, CHO Pro-5, preferably CHO DG44.

30. A protein of interest, preferably an antibody produced by any of the methods

according to claim 1 to 29.

31. Pharmaceutical composition comprising a polynucleotide sequence useful for

blocking or reducing the expression of a protein having an amino acid sequence
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comprising a steroidogenic acute regulatory related lipid transfer (START) domain or

a derivative or mutant thereof.

32. Pharmaceutical composition according to claim 31 whereby the START domain
sequence 18 ceramide transfer protein CERT (SEQ ID NO. 11 or SEQ ID NO. 13) or

a derivative or mutant thereof,

33. Pharmaceutical composition according to claim 31 or 32 whereby the polynucleotide

sequence is RNA1, siRNA or antisense-RNA.

34. Pharmaceutical composition comprising an inhibitor or suppressor of a protein
having an amino acid sequence comprising a steroidogenic acute regulatory related
lipid transfer (START) domain, preferably CERT (SEQ ID NO. 11 or SEQ ID NO.

13) or a derivative or mutant thereof.

35. Method for identifying a modulator of START domain protein function, preferably
CERT function, comprising
a. providing a protein having an amino acid sequence comprising a
steroidogenic acute regulatory related lipid transfer (START) domain or a
derivative or mutant thereof, preferably CERT,
b. contacting said protein of step a) with a test agent,
c. determining an effect related to increased or decreased protein secretion or

expression of cell-surface proteins.

36. Method comprising application of a pharmaceutical composition according to claims

31 to 34 for the treatment of cancer.
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37. Use of a START domain protein or a polynucleotide encoding for a START domain

protein to increase secretion and /or production of a protein of interest.

38. Diagnostic use of any of the methods, expression vectors, cells or pharmaceutical

compositions of claims 1 to 38.
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