WD 2008/ 107388PCT/ EP20081052493 | MPROVEMENT OF PROTEI N PRODUCTI ON
BACKGROUND OF THE | NVENTI ON 5 TECHNI CAL FI ELD The i nvention concerns the
field of cell culture technology. It concerns a nethod for producing

pr ot ei ns VR2GR&RG738S a et hod to generate novel expressPGHERZ0¥BR43and host
cells for biopharmaceutical manufacturing. The invention further concerns
phar maceuti cal conpositions and nethods of treatnent. 10 BACKGROUND The
mar ket for biopharmaceuticals for use in human therapy continues to grow
at a high rate with 270 new bi opharnaceutical s being evaluated in clinical
studies and estimated sales of 30 billions in 2003 (Werner, 2004).

Bi ophar maceutical s can be produced from various host cell 15 systens,

i ncluding bacterial cells, yeast cells, insect cells, plant cells and
mammal i an cel | s including human-derived cell lines. Currently, an

i ncr easi WWT &Foﬁﬂgﬂ"#&@&ﬁ?%@l@pr oduced from eukaryotic cells
due to their ability to correctly process and nodi fy human proteins.
Successful and high yield production of biopharnmaceuticals fromthese

cel | s i sBARKGROLCYRIOBERHEINNENTIONghI y on the characteristics of the

reconbi nant nonocl onal cell line used in 20 the process. Therefore, there
is an urgent need to generate new host cell systens with inproved
propert i BRCHNGCAD KBELBAbLl i sh nethods to culture producer cell lines with

hi gh spegi fic productiviti as. a_basis for high_yield processes. ,
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genetically engineering of host cells. The ) o
2008110 73eSReTFiEPd e gnapsatysingy Jhe éwienten fuithas eoncains phanrarudivalmogipositiphs
syst ens r I ion of biopharmaceuticals are immortalized Chinese
hanst er %@§?§H%%EE§Q%%%FQIineS (Wirm 2004). Initial netabolic engineering
strateegies to i nprove mamual i an production cell lines focused on their

ability r in_suspension in serumfree nedia. Stable expression of
transfeﬁégﬁﬁgﬁ%hﬁﬂtﬁnsulin-like grom h factor 1 (IG-1) in CHOKI cells

resul t edrienmarke€tdr Jidpharmdebrida®s fF Qkd ihddhen URESK BhOHRE o lbfke af:%@%'ht ta@NS
(Pak et al., 1996). Further approaches to inprove the production ce
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predom nant. cause of cell death in mammalian cell culture production

pr ocess &¥oteiRp. ppsewful and highh yisld poggstigmel bipphamaesutiealp Mg thspe e¢llsaintthus 15
apopt Ot i, GARES dbSnGRAEY ANhOEREE1dSs BNKE Wbl ABAddk Whitine used in

t horoughly i nvesti gat ed. “Most ant1 apoptosi s engl neering strategies are

f ocumed thnpiokessoVkarefopm, desd Branofrgen heedwogenotkiecnegeless caf systeensbreifh Bnfravdd y
(e.g. bcl-1 or bcl-xL;: .(Kau np. and Fussene r, 20 ., By ..ncreasing the
ol Ful arBerS et K AP BT b S prPS G FHlies SRt eh 1B iR s
nut ri entas dekie fdrangtayieldwasdegseby pr oduct accumul ation, production processes
wi th apoptosis engineered cell |ines showed 20 prolonged culture viability
and in sone cases an increase in product yield (Chiang and Si sk, 2005).
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cell engineering strategies. WD 20081107388PCT/ EP2008/ 052493 Protein
secretion is a conplex nulti-step nechanism Proteins destined to be
transported to the extracellul ar space or the outer plasnma nenbrane are
first co-translationally inported into the endoplasmc reticulum From
there, they are packed in lipid vesicles and transported to the ol gi
apparatus and finally fromthe trans-CGolgi network (TGN) to the plasma
menbr ane where '



5 they are released into the culture medium (Seth et al., 2006). The yield
of any bi opharnmaceutical production process depends |argely on the anount
of protein product that the producing cells secrete per tine when grown
under prd¥@3YAHEER ti ons. Many conpl ex bi ochemi cal i nt PEEEPPAIS/BF249% ocesses
are necessary to synthesize and secrete a therapeutic io protein froma
eukaryotic cell. Al these steps such as transcription, RNA transport,
transl ation, post-translational nodification and protein transport are
tightly regulated in the wild-type host cell line and will inpact on the
specific productivity of any producer cell line derived fromthis host. 15
Many engi neering approaches have enpl oyed the grow ng understandi ng of the
nol ecul ar networks that drive processes such as transcription and
translation to increase the yield of these steps inaﬁrqtein.production.

However , Q8" fomehipdutirsimapepliph bericell svrigmoloads, profusant afLrpbumerasises k
during e%e'iﬂu@?ﬁﬂ%d@hﬁé&@h%%@%rf@gg% E’(?FﬁdeQKWu%eﬁfoﬁf bottle necks

further downstream especially pos atio Up to a certain
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proteln sypthesis, folding or transport nachinery, resulting In .
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protein t] I [ - t.he current |ack of
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Bi P/ GRP78yo¢pr ot ei n di sul fide i somerase (PDlI). Chaperones are cellular
proteins hosted within the endoplasnmc reticulum (ER) and assist the

f ol di ng Ahdrerfessrbhy bem showmy tos hatlve Biedemiingriveaisn of celd deathconmrmaaliam celhat
coul d be - B r Lon i . ap. .cel| as.been sho to
Feduce rarhar oifleridh broSkSECHRIGRELCld BRI RrEteeE of RRpRRE SPE,
(Dor mer angtokiagbnann nl:@894lianl hdsewvdlls en -daRlireoxi ghikypw asthbrongtiln GHRi exedd. 3Most
reduced the expression.of a TNFR FC fusjon protein (Davis et al., 2000)
wher eas AHEPGRGT PIREPRHERHFS FAIRUSH SR P TESEy RS faRraaRiate Benabo

(Borth efheall-2 f280p)e.g Aoddassd BéISISXRbaMHnh Od fiksdnbERe S8 P B itekasing the
findings, that the increase 15 of the cell's protein folding capacity
cr eat es ¥llplepmststanen topoptosic sepmlifdyring dermypiatien seeihgs mrient sopletierdanshwaste
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br oduct | B aseL IeupfSifin pRaddlif phaBUEP Uit BhRE nifRlred BPARE showed
appr eac hprobbngak cdase viahdity @nd et isome cagacint incehseninnpradicanide (Chiang ahd 8isR)
heterolqg% i overexpression of the transcription factor X-box binding
protein ? BP-1). XBP-1 is one of the master-regulators in the
differentiation of plasnma cells, a specialized cell type optinized for

hi gh-1evel production and secretion of antibodies (Iwakoshi et al., 2003).

XBP- 1 r eXjufcamest ippharmpacsuded msgdusisrae pepieis thek apcseergiaddiprimthe eqllsshring the

responsi , r r

B R e R
ER, {5 i )inierestieategtt firtnoedidroslr delllenpmssrirgtiafegizst i on, (iii) larger cell size
and (iv) enhanced total protein synthesis (Shaffer et al., 2004). WO
20081107388PCT/ EP2008/ 052493 Recently, attenpts were described to increase
protein secretion by overexpressing XBP»1 in non- plasma cells, especially
production cell lines. In CHO Kl cells, "the production |evel of two
reporter proteins (secreted al kaline phospatase (SEAP) and secreted

al pha-anyl ase (SAMY)) 5 was shown to increase after XBP-1 introduction in
CHO K1 cells. However, no effect could be denonstrated in transient
studies with other cell lines such as HEK293, HelLa or HT-1080 cell's

(Ti gges and Fussenegger, 2006). The patent application W2004111194 by
Ailor Eric clains the overexpression of XBP-1 or ATF6 for the generation
of highly productive cell lines. 10 Notably, XBP-1 does not only regul ate
pl asma cell differentiation but also plays an inportant role in the
unf ol ded protein response (UPR) (Brewer and Hendershot, 2005). The UPR
represents a conpl ex signal transduction network activated by inhibition




celd{, is usually regarded an apoptosis-like program during which the cel

| oses its proliferative capacity to give rise to a termnally
differentiated secretory cell. In fact, nearly all cell types specifically
desi gned WO ROBIYHSE evel protein secretion (e.g. gl anduPEEEEHN$E52493
pancreatic beta cells) are termnally differentiated, are not able to
proliferate and have a limted |ife-span before 25 ultimately undergoi ng
programmed cell death (Chen-Kiang, 2003). Therefore, overexpressing WO
2008/ 107388PCT/ EP2008/ 052493 XBP-1 as a regul ator of both plasma cel
differentiation and UPR, is potentially di sadvantageous due to its
inherent risk to inhibit proliferation and/or induce apoptosis . Taken
together, there is a need for inproving the secretory capacity of host
cells for reconbinant 5 protein production. This m ght even becone nore
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response of the producer cell. The present invention describes a novel and
surprising role for the ceramde transfer protein CERT in the transport of
secreted i : - _ i .
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known as dpast.ure antigen-binding protein) i.s a cytosolic protein .
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NO 12, 13)qsRaya et al., 2000). Both CERT isoforns possess a carboxyterninal
steroi dogenic acute regulatory (StAR)-related lipid transfer (START)
domain WO 20081107388PCT1EP20081052493 that is necessary and sufficient
for cer amiabe chiinedring agpodchan$per tmpkiaradae girowing , uRB8hdin@ TARIhedMBRICHIET
are highly conserved fromfl nd wormto hupans (FI GURE 2). They are -210
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START donui ns ‘are found in 15 manmalian 5 Epotelns, w t h CERT bei ng nost
cl osel y hodtianesl derincheaph obpisact dyd ohevebnenain apessibly preateei botte mpckswhirthier
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domai n, the CERT ins furth t ai i not er i nal._ PH domai n with
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phenyl al anines in an acidic tract) tthat targets the protein to the ER via
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ceram de.transport, thus resulting in reduced cellular |evels of

sphi ngonyel in (Hanada et al., 2003). Non-vesicular lipid transfer is

t hought to occur at so-called nenbrane contact sites (MCS), at which the
ER cones woit@sads8e apposition with other organelles (kevEpmosigrisdzoewen,
2006). CERT may thus shuttle a very short distance between ER and ol gi
menbr anes, or 20 perhaps contact both conpaitnents simnmultaneously. Wen
overexpressed, the START donain of CERT is sufficient for ceram de
transfer to the CGol gi apparatus (Kawano et al., 2006). However, under
physi ol ogi cal conditions, both Golgi and ER targeting notifs are essenti al
for CERT function. In LY-A cells, CERT was identified to contain a
mutation within its PH domain (G87E), rendering the protein defective in
Pl (4) P bi ndi ng (Hanada et al., 2003). The requirenent 25 for PI(4)P for
CERT f un8pdcefic itagdted chgnegugpapreathtsy aamade éeptldnesspthis prdbddm Rind Kbl ¢ffibendy -
activi ty. i So ezgcq_ell %1007f3§8tlgCT/rE u%?&(?@/ 0%2 a93 1:lr}:ec%gssar forr di)f ficient t lack
cer ani de™tHarfie |ngctotpn% ]&ﬁa oth e 66%),11]?%5 Azynat et 1as
acti vi t yobiindatstaskiingSo fhé Goinglet degiflatpfyoictivekkthiad B e DR porPKDp fedign@stht 0
a subfam ]y of serine-/threonine-specific protein kinases (conprising 5
PI CD1/ PKPfﬁg/rme T8fd PKD3/ PKOo) and was recently identified to be of
crucial inportance for the regulation of protein transport fromthe Gol gi

menbrane to the plasma nenbrane (reviewed in (Rylx et al., 2003; Wang,
2006) ). Rexfid siwdiss oarrdgiaetringathp antragéllbDranspaerh ef eNtédsthamadéwicauiotoins twoee
l'ipid diagcyl er ol, ( DAG r 0 n | hetra, 2Q002),.. ..a pool. of. i IS
gener at e by s BRERE I A TRk RE R A AN e Tt R hiB BRSSP K e
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adj acent to the PH.domain. whereby PI(4)P binding, Golgi targeting and
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transf er ki ReursR idWhaohRde dxdedt&OBIPF S6brE:Qre SO iR HRAMHEL 1L BellshatBE shown to
menbranes, CERT stinulates PKD activity, thus establishing a regulatory
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gene encadichg(DakRTet al gHI0D), aariday tlenbavifie pradbetimeateaifiap antifodq g tetelsadbus

protein | t he cuyl medi u This effect i s even nosre. pronounced when
usi ng a ‘52@52:%?{%1 i lanf03ihi & OB %S’fplffﬂ”éﬁ%g%r o yrErisHe dmgb.thﬁetgweaq%f
t he phosphk WeBtsi R8teAL EAPMB capicity Wbl A pESBTHSNbEKIE URES firfRr ras@»%t}ééﬁ]p f(SD

control of PKD on CERT, but |eaving the positive feedback of CERT on F

i ntact twpegH hverepoyipescibyie BR te fisdeolgorinspast preblemssphlierpak iprodagton
DAG It rLek: u d that the secretion enhanci ng nechani sm
of the p]%glggt%{aecfﬁfl}g‘%ﬁf‘%o%eggtﬁﬁb?% erted not only by wild type CERT but
also by all nutants of 25 CERT which uncouple CERT fromthe negative

|2 Bglsl]{ig(;‘g@g%?e@ﬁon ; 8%%_1’5%‘%128%pl%'(:rrcl:gsemfﬁeatszagrggonofcaI\J/é\%ity of mammalian cells 1s the

20  heterologous overexpression of the transcription 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

25 expansion of the ER, (if) increased mitochondrial mass and function, (iii) larger cell size and (iv)

enhanced total protein synthesis (Shaffer et al,, 2004).
A4 '



t he acceptor serine, deletions including this residue as well as nutation
or deletion of the PKD docking site within CERT or even the START donain
al one. CERT belongs to the famly of StAR-related Lipid Transfer proteins
(Socci o snshoBs/esbaw, 5 2003), which are characterized byrtimigos3H0ART
domains for |ipid binding. As the START domai n of CERT has been
denonstrated to be both required and sufficient for CERT action (Hanada et
al., 2003), it is possible that the secretion-pronoting effect of CERT
coul d equal Iy be observed when overexpressi ng anot her nenber of this
protein famly. This is especially likely for the closely rel ated nenbers
of the PCTP-subfam |y, conprising PCTP (SEQ ID NO. 26, 27), 10 CERT/ GPBP
itself, StarD7 and StarD10. These proteins have distinct |ipid-binding
specificities and could equally inpact on the function of organelles
involved in the secretion of heterol ogous proteins. Furt her nore,

expression of the related proteins STARD (SEQ | D NO 20, 21). T ARDS
(SEQ 1D Reseoty. Baplrias Cebubrdaiecra goMe kRSt 0Ly SRR RO 1R | § o
fulfill $hend earcagrdialifdromndoRiceliimpiesl fr enstrl Rfis, a8 lpfoddbfidN®val of two
production process.” The exi stence of START domain proteins in eukariotlc

or gani snEspentanTplens (erreied mlkakipd phospatapi AERAP) pil sesteded lphe-ampiase )]
mechapi s f-]i.ni.d f L cled K t VAo ]

i nadom R S Bl i SR KEEa, ALBAGARA CHOAT0A: IR Ak Ho e equd be
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of CERT . .ma |l be appli le to all eukar I.C.C 4 J.neludin east .
"h SamelTEReK S KnsCBreter rBRL The 1St PaBtE ROy Sk EuTLL Dy By L clhtas
secr et or ek &stonQff NBIRY &F ATF6 Toeuk aen@ition of dlghSy Ruditetecel RgRUs _
expressi on of RT, CERT nutants or another 25 nmenber of the START protein
famly. This nmethod is particularly useful for the generation of WO
20081107 0 {0 |
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Enhanci ng the specific productivity of producer cells translates into

~ hi gher pisydiee plegtios oin ERymsislent Blolgsub shapgsersd aod iPeHciBr 9698% S3PIef§ah e he
current Lgh- L. I S - HsbiiGat .
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Second, PRENSISETORBRAER. oroearroresh PR G PEy i BRELPIERET ihousss

el egans 4Rphuioess decath{Scheddegrgb@). suggests that the nethod of the present
i nvention can not only be used in 15 mammalian host cell systens, but is

equal ly applicable for protein production in all eukaryotic cells,
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t hus is eedlt isi weuallyegarded an epbptasisdlike prasgsamy dupgnsdcipthegelnvsthils iprolidutes
the shut- 20 down of. protein .translation and - if t. resolved -, | s to
col | cyciaian; BerverBudn bl BomeRNnR e rer o) a1 Rl CIF Bed
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Fourth, it is shown in the present invention that nutation of Ser132 of
CERT inpairs the phosphorylation of CERT by PKD which frees CERT froma
negative regulatory influence. Meanwhile, the positive stimulation of PKD
by CERT wghidtarhgs | eft intact (FIGURE 3A). This findiwormeesas24ERT in
the signalling pathway "upstreant of PKD, which has been published to 5 be
critically involved in the regulation of the |ate stages of secretory
transport, nanely the transport fromthe trans-Golgi network to the plasm
menbrane (Liljedahl et al., 2001). Wth regard to protein transport, this
means, that CERT acts "downstreant of the ER which nmakes CERT the
preferable target for mani pul ati on conpared to XBP-1 or specific :
ER-residing proteins (FIGURE 3B). 10 Since CERT can inpact even on the

| at est steps of the secretory pathway, it can be. specul ated that ,
het er ol ogBRS] & Preeslsio Bf Bith Ghtha kel diffeerpiatientidlUPR ois poteatidly decvatthgous

W t hout creating bottle necks further downstream To.our know edge, CERT
is cuff dmtpytst “Wﬁgﬂi@dﬂméﬁpgﬁﬁﬁﬂﬁﬁ}ﬁﬁMFéWé@?aWEwﬁﬁbneticaI engi neeri ng
of the secretory pathway to enhance heterol ogous protein production. 15
Taken together, the inpact.of the lipid-transfer protein CERT on the.

secr et or Jaken avgspor.tthére o 1R tfor iggireingthg stereiot ¢wpadinl ofiboghshy B teeopbinane

pl asma nenprane i.t hout. t he.di sadv, e - i.on - .
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targets for genetic, 20 engi neeri ng approaches aiJn ng to. enhance

secr et or janskpaeal (Bptidsy neckg Angd Jptrecctinley §9°W1°€A‘§{%P%Wt‘?ﬂeprf’g‘f%e(ﬁe§8m D.
mani pul a0, pf at%&gni’,"‘iﬁe?@ ok S tvE 85drBRAdIH oh MBe RaP IS MrghtBY BRkipARiBADI R

used for a broad range of applications. In particular, two basic
appr oachesretan thrasplics tiachinehdde 8l {ipjited fmossigsige shpwin thenedstly Ba hsaelrtesy

the activity of CE r . ri i ve | ACr.e h r -
tr andpor PR oo et 6 i b b Bk BB EEE 85 orptc
r educi ngre§fgciie aftthe yiddycerieell.or expressi on as a neans of gene therapy in
order to reduce cancer cell proliferation and/or invasion. Applicability
‘of CERT overexpression 5 The described invention describes a nethod to

gener at eTjdTRf04R GnRHKEE H@écﬁ%esh@%v@l%ﬂcﬁsﬁrﬁ%s&%ﬁ)l@ FQOME ldeRMi@d tagfar HoRFOUS
e g )

proteins by 1 ntroducing the gene encodin CERT nutants or ot her

pr ot ei nsCBRT tinheITamsom phsastated prioidins. tothe plagme megmbspeand dwitheamargqaotifes 2

protein vield.i ; 1 ' I '

Pher by efuded PRy ihpRReRAERRERERDRPRRAR BULALIAN BrEf s e ot

reduce tpehwayntoen eakarpaitcadels. t hat need to be produced to to generate the

mat eri al needed for research studies, diagnhostics, clinical studies or

mar ket supply of a therapeutic protein. The invention will furthernore
speed UpCcHRYYaHE KESRR AR UoodBashiré @ntidNSHiBENE hdiNisef cybatblié ioteih eayratialtfSr Of
material for pre-clinical studies is a critical work package with regard
to the tihamppvesiculs defisetymicgtamide fam besiipseprodudtiae ﬁgféz@éngq’{éa%% BTy f

all euk t.] | ]S [ I | L

o ot & ma g G e e L e e B R &,

i denti fiz#3h.on, |ead identification, |ead optim zation) or manufacturing

of therapeutic proteins either on the market or in clinical devel opnent.

20 As shown in the present invention, heterol ogous expression of CERT does

not onl yT&pRETCL isBIRkE eRisS € @bleCibunddi lyadxpRsdedsalfmativély 4pHed foiin tnkigsing a
abundance of transnmenbrane proteins on the cell surface. Inhibition or

reduced ¥xprwsicish ssfneEAT regigydSEQ B dV@df: 1D prdithe cpgth 1474 aMBQNICids
cell sur reG c Lnpr t R Ss

secr & ed R R O e L R Rt e oo
are equai byboxyaersmml secbidogehicpicdte repMr@O0EHA B FBS8RIpIERROBY Omain
vesi cl es, these data underscore the inportance of CERT mthe nodul ati on of
secretion as well as the transport of ménbrane-bound cell-surface
receptors. Therefore, the method described herein can al so be used for
academ ¢ and industrial research 5 purposes which aimto characterize the
function of cell-surface receptors. E.g. it can be used for the production
and subsequent purification, crystallization and/or analysis of surface
proteins. This is of crucial inportance for the devel opnment of new hunman
drug therapies as cell-surface receptors are a predom nant class of drug
targets. Mreover, it mght be advantageous for the study of intracellular
signal ling conpl exes associated with cell-surface receptors or the

anal ysis of cell-cell-comunication which is nediated in part by the
interaction of soluble gromh factors with their correspondi ng receptors



25 e.g. by using siRNA approaches, it mght be possible to disrupt
autocrine as well as paracrine -13- WD 20081107388PCT1EP20081052493

growt h-stinmul atory and/ or survival mechanisns in tw ways: (i) By reducing
growt h f e&s sos/g7egasport and secretion and (ii) by decrmzsirgoddsessanount of
the corresponding growh factor-receptor on tunor cells. Thereby both, the
anmount of growth stinulating signal and the ability of the cancer cell to
perceive and respond to these signals will be reduced. Inhibition of CERT
5expression in cancer cells mght therefore represent a powerful tool to
prevent cancer cell proliferation and survival. CERT m ght furthernore be
a potent therapeutic target to suppress tunor invasion and netastasis.
During the | ater stages of nobst types of human cancer, primary tunors
spawn i 0 pioneer cells that nove out, invade adjacent tissues, and travel
t o di st afhibt i8 nt@Ssanh aidesutficyntrfaycesanmice dthding fdurdspogt (Femadacdt ohj 2003). BTART as

nmet astasi s. .As a_prerequi Si for tissue i nvasio ells ress a
whol e se‘florﬁfmspffrﬁpp L E‘%E8Wa®%“ e ‘PB*WH&P g‘f]m g{]&ﬁ‘q’ A& 2B
sur r oundj (g iHe@lotth¥nd foBis Uhy drsbHBhR S Snrlch hab asdnitaaRs @ionobierie dibid (igy &

the bl ood streamand to finally invade the tissue of destination. Sone of
t hese prhemssste 2108; Seprie sud BragoweAn 8T HEINdop#at arenungd 1y 15ymammplian

(Egebl ad_apd Wer , I : 0. 1 hej i

role in P8 e%nlfskmrt{e% %%?%%mn%&%gﬁg%néﬁg@grt%ﬁgﬁ%%ltd@g(ﬁ%%&} %%%P&F%gs on,
pr ot easeghich&imi| andsshatties gphsphssdydchasine (RG) batwgeat mehbranes repdrStarfid0apylipid
(Overall and Kleifeld,.200 : ot.hesi z . . nhi bifion of L.
expr essi ngﬁﬁf%‘?méﬁ?@@ﬁ %ﬁ@%ﬂfbﬁg’ﬁl@m’&?ﬁ a‘i %\éﬁﬁt SP%%@%& #’Wélo ngm]fm’
menbr anexdpgyng REPHEIS B FNARTEICHHHIL, aEC CER T fitelIfirh@dostid an dhinstefinglat
decrease or even inpair_the invasive capaci t)é of the tunpr cell as well as

i ts abi | Piiylomein witbwpdrificicn o PAteRitiah s, reprossivty fog Gofeileanlieasioni (raada@riés s
and Pt Al &iROLEN Mo, b fnd HFPAT B twb POBAUAINSTER U 0§ Bfar 2
novel way oOf preventing Ta e-stage tunorgenesis, €speci al t he conversion
from a bamiegnhé poadin th tho &Rl wa ireractiongyitteths iBRetesidertt aisneséabrage proms. VAB-A
For therap j licati,o jt is, thys e goal to reduce and/or

i nhi bi t Elmﬁl:\y‘é%ﬁ 6@1 nﬁﬁﬁ‘?‘lo%g‘ﬁe SQS?S%MOFO%AQRT. This can be achieved
either by a nucelotide conposition which is used as human therapeutic to
treat a disease by inhibiting CERT function whereby the drug is conposed
of an RNk fadameitiiNglop! &RRanin Meiddetighing pag idemepsiratadhinghe i(gnaeeRymster
throygh gi éé/hqllﬁ Lsieg\l‘,'?lrﬂ%cﬁ(%ﬁ% éﬁ?r%gimgc:) 1 i nRRAHEEL RN CERIMBiel Ripafia
CERT activity/expression can also be achieved by a drug substance

cont ai ni cegprmide [teospodie shisi reeilfing an dedsicédepdiutey leveds pf sphongemystin t(HendeRer al.,

e cal ST N GesGugst e "Rl of anfenbie o enfed HPRAEHE Bt 1R

activi t yomds), e8sBRicRthe@ERcBERS itd Slokdaripositias Wither it argimcltist(Ledhe anihesng, i t
may be ‘a ig (Brotei n bi ndi n% to CERT pronoter, thereb irg{;i biti ng CERT
expr essi 4W0).(CFRT gpet dhus Bkl %QCWOS@E@S%FCQDWF%g&p? SRte ABCPTARASNET of

- BKD opd i . ! ik e
o Par ERRa tBAEr AT RARRGITY. WA AP ot e STARPUGAEA OF
a "dom nGBRT negdlicivet foORRImidtiaasier toghe Golgi appasatos Eiawanetct alg 28860 Eafeutrd

for both RT. and PKD, resulti inirre i bl e. bi ndi of : (=
a stabl e EigH o fiaR; Beth; Qolih piy B fatactin e ?‘163 gt b F{Dﬂﬁ/
phosphor hétidno n afy GERIIID YCHIKD veardidtdiéfiddi desmitaig aofmuthiiss ositleh iienPOf doGERT
fromsaid conpl ex. SUMVARY The present disclosure i s nqt igus fromthe
prior artG678p renslering Shegupisin deiectiyn iy PGS indiam tmada ptp -a%fi(%a et
prot ei n LERIRORRIER ﬂm@tiirpis%ﬁbrtsﬁﬁﬂb?ﬁg by aQbodn®FpBH d8ut I AL B&a activity is
endoplasmc reticulumto the ol gi apparatius as a precursor of

sphi ngomyelin. Only the data described in this disclosure lead to a novel
wor ki ng nodel for a role of CERT in protein transport formthe Golgi to
the plasma nenbrane 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 by introducing the gene encodi ng CERT
or anot her nenber of the START domain protein famly. The surprising and
unexpect ed wor ki ng nodel of the present disclosure identifies CERT as a
novel in vivo PIO substrate and crucial regulator of Golgi function. PKD
is knowmn fromthe prior art It is a famly of serine/threonine-specific
protein k nases conprising three structurally related nenbers: PKD1l/ PKCp.,
PKD2 and PKD3/ PKOu. PKD contains two am noterm nal zinc finger-like
cysteine-rich notifs that bind DAG a pleckstrin honmology (PH) domain that
negatively regul ates PKD enzymatic function and a carboxyterm nal ki nase




The three PKD isoforns |ocalize to the cytosol, nucleus, CGolgi conplex and
pl asma nenbrane, where they regul ate diverse cellular processes, ranging
fromproliferation, differentiation, apoptosis, cytoskeletal

r eor gani @b bga1@ngk netastasis to vesicle trafficking (peweeweshszi( Rykx et
al ., 2003; Wang, 2006)) Thus far, only a few physiol ogi cal PKD substrates
are known, which include the neuronal protein Kidins220, the Ras effector
RI NI, histone deacetylase 5, E-cadherin and PI4KII113 (lglesias et al.,
2000; Jaggi et al., 2005; Vega et al., 2004; Wang et al., 2002). At the
TON, PKD is critically involved in the fission of transport carriers en
route to the cell surface (Liljedahl et al., 2001; Yeanman et al., 2004).
PKD is recruited to the TON by its cysteine-rich regions (Baron and

Mal hotra, 2002; Hausser et alL, 2002; Maeda et al., 2001), where it is

act i vat efledaysaRRKEe - ¢tEdicat edapidespliffickingtio ahe ((RdgiA(Ilth andl MBOKQ)] the, ci2fBhjic
Recently PI4KIl |l a was [dentified, a. key pl in structure and function
of the Gﬂmﬁﬁyaﬁﬁ§¥’ﬂ%§¥n %wébﬁkﬁﬁﬁﬂﬁgpg%gésgﬁ&this organel | e (Hausser et
al ., 2005). PKD- nedi ated phosphorylation of PI4KIlla at serine 294
stimulates its lipid kinase activity, resulting in enhanced o
phosphat PEDI ibalosis oo 4- shlfepiist ef (feripa)thicopmedpeaifiorpratsth Jarisew | (Gpmprising

stonatitj i tein. t to the pla . an Hausser . et

o1 O 00BRDY ot TP L BRLSAARESY fod Ot ASery AT I BE O chlBi R foraibe

r egul at ofor Ghe S€GHR1IAr ¥ bfcdla PGikpdat flohe thd 6o Gatgbrafie tdValid pladé) membrane
Recruitnent. and activation of PKD at the TGN is nediated by the lipid .

di acyl gl {edewed ipREx clealnd03; ¥ angn 2940)) Reguimenitand apyvaion P%BEM enGN is
synt hase_#{x: rapi ( hey| i,ne. S} : er
of " or anlSARE 3 BPUA% BACBRRGRNAOAGY (BHOh B8 MRS A0 fod DULRSE WERASE
medi at edgdmgratdiebyl sppingomyelnsfyathags fomicara@ERTand Tihosphagdylesdmebed for exanpl e
in Hanada et al, 2003, Nature Vol 426, 803-809 and Hanada 2006, WMol ecul ar
and Cellular Biochemistry 286, 23-31 as well as in the corresponding
patent apRd pregdnt @ReniW2HINEOARIK D ptosRbEIRE30ER Fronnetihd €32 adiecent td the el
docunents, however, Hanada shows or points towards an inpli.cation of

" modul at | fRFPaERThEshy BEGPbindingaEplel targeting snd geppido Pasier SPRRY gismpstively
prot ei nSheoi e PRAHQ! bPHIAUCHRAY RFati& B8t sAqttRIBPHIAES prdRSEH NGO
therapeut?c pur poses. Furthernore, these docunents / patent applications
do not deswbrabes, iGERD ytimalates RKD setivfy, dhig estdblislgna gengululor Feedestidesp that
“conpleteué %I&gks.qggjcex &§s%hﬁ@'q&x%gt%%%§ in a phaknaceuti cal
conmpdsi t TOR Fanada rFarher “Coneuass 1o se itself as a drug to
pronote ceram de transport. The present disclosure, however, identifies

T o b Py T A P S e e 5l e
phosphat iy Xesi)! lrodichBSP IR &na bn @Rl CERR DR AR A ANALERLY AR CERESTD e

transfer activity, identifying D as a regul ator of “lipid honeostasis.
The pr eskattrolbgsus petginantyl the celhoasedivan. TOBERTIeChisteuemmpr: prphauneed whey usp

activati nd ependen rotein ¢ o.tr p 1ot p .
menbf Oane.eﬁﬁ'ﬁemflﬁf%g re '%e fden t(% eb%oP %R%’IX%%& Cgﬁfﬁlﬂé e&eé&ng ‘kfg@let %l?ot%ﬁ%)rylatmn
mai nt enageeptof sifsow@hinn€RRT aingriuptsafe ntyatin dosedr &t KD dor @RRAODUL lealing ahe
first aspect, there i oyi de nmet hod of pr.oducin het er, ol ogous _
prot ei n B rdak o HIEE o RRB B 36?3&% LR PR 9f 1SS cofigTsion to
expr essi Rir@hm3clhd Md BAC TecaRMEfoR AW BEaRd 1AM TR Aeaelich SHANGRE Brechanism
conprising a céramde transfer protein CERT or a derivative or hutant

t her eof ; ofgthel pieseitfifentipmgan he cextipdews paly f widixpedrR Bibnt dfo prirBmagents of
wher eby i i i i I i . u i Jy 4 . - 709
idenfﬁcaﬁﬁ$ﬁ‘gggtéﬁ%gM§f?%{fﬁ§RU¥P§?E%ﬁgaggkﬁgédﬁgﬁgéﬁg?hﬁgg%g%np%%Wégégry
sequence or said derivative is a honol ogous CERT sequence froma different
organi sm and whereby said nutant is based on targeted nodification of CERT
sequences by substitution, insertion or®eletion of one to ten anino
acids. In a second aspect, there is provided a nethod of increasing
specific cellular productivity of a nenbrane or secreted protein of
interest in vitroin a cell conprising introducing into a cell one or nore
vect or systens conprising nucleic acid sequences encoding for at |east two
pol ypepti des whereby a. a first pobinucl eotide encodes a protein having an
am no aci d sequence conprising a ceramde transfer protein CERT or a
derivative or nutant thereof and b. a second pol ynucl eoti de encodes a
protein of interest c. and whereby the protein of interest and the protein
having an am no aci d sequence conprising a ceram de transfer protein CERT
or a derivative or nutant thereof are expressed by said cell, whereby said



whereby said derivative is a polypeptide nolecule which is at |east 70%
identical in sequence with the original CERT sequence or its conplenentary
sequence or said derivative is a honol ogous CERT sequence froma different
or gani smyagehowhesedy said nutant is based on targeted pogibiconiseey of CERT
sequences by substitution. insertion or deletion of one to ten am no
acids. In a fifth aspect, there is provided a cell conprising the
expression vector of the fourth aspect. In a sixth aspect, there is

provi ded a pharnmaceutical conposition conprising a polynucl eotide sequence
‘useful for blocking or reducing the expression of a protein having an

am no aci d sequence conprising a ceramde transfer protein CERT (SEQ ID
NO. 11 or SEQ ID NO 13) or a derivative or nutant thereof whereby the
pol ynucl eoti de sequence is RNAI. siRNA or antisense-RNA, and whereby said
derivati se acseplorpetiyg elpltioes toludigl thiswiridde dsswell ad mattion’ OPdéletdoni ofttaé PKID
sequence Wi.th the original CERT. s ce or its conplenentary sequence or
sai d der fiRcknesfevathy %3P6§8ﬂ§h€§%$§gé§ﬁgﬂ%@°F?on1a di fferent organi sm
and whereby said nmutant is based on targeted nodification of CERT
sequence substitutiorn insertion or deletion of one to ten am no

s b
aci ds. IﬁEﬁsbﬁ}@ms Hoatbp demily tafebtd R-glgsedo Lirde d rensph apraigtis uiSeeae a8 niprsslpwi o
accordin t s xt ct Ly L I Ga .| n icghit
nepoct T MiB M BRRAT bR indy STARY 85l SRRt a8 e STARY
accor di ndothain tof eCER K hhs asqpe démdbrorratel eo ivarhetlacdquired afid aufiiile@nc foveCER T actidihe

treat menf _of cance n a ninth aspect, there is provid e use of

cer an qelHAAFERY. HiG0 el A erie S B sois e QBrRab eRHs GRS LR BaR de
transferypeRte '%e%%’e%%e&%%ﬁﬁ!&r SRR bP 'ﬂliﬁgfi)téiﬁ) TarBTR A isCB%][')Qﬁal%zlﬂ(eI _
protein of interest. 20081107388PCT/ EP2008/ 052493 DESCRI PTI ON THE
FI GURES for thgreosely neMirdaeenbest ARPROGUcHbAoTivopmiane PERB (8BQdDJNO.26, 27),
intracel , i t , i QRS ] -t .
procabacel kPGS AT siby Ma SRADRR. kst I i Ao M hline cdb fitey
pr oduc er argledouldcdquakys inbpaek g €esimngionwiargahgss amtalxaldh else scPretior 86 héerologous
(circles), B (dianonds) and M (triangles), respectively). Every other day,
cel | sanIPE®Suere taken, fixed and subj ected to direct immunofl uorescence

t o det ectyrihema@! Egps¥iohl @Mthe GRAIcR prdiBRs FTOUID4 QEEQTDANCL 20089 ) REASUNARD DY
FACS and Elotted relative to the anount _at day 1. jo FIGURE 2: THE START

DOVAI N ETN FARRY 3 )Pibat gge ieduced yeere BB sircsd. may) TungHem taTulRl the dearensed
t 6] ; J . . h b Chre.

I ¢ ochon et o NGl =P Lk QB EbloBReh ol est ar asey. and (O & hel 1

honol ogs in fly and worm (taken from (Socci o and Bresl ow, 2003)) 15

FIGURE 3., CERT 1S A L REGULATCR G FUNCTI.ON AND ACTS
poMSTREHN € 5B01 ST I o SesRFa: SRR g ppouse to

connect eglrhdhs ainfiRedd ahRr He fRERDAGKIhREAR. ofTNEidS GRERERInG U BJohZsed BRofd ket
wor ki ng hypothesis where PKD is activated by DAG ang?ghosphorylates CERT
Phosphor vﬁ(aweac bmpdorg; & fethsraarersuggasisy (hah the rigciple detcsingd wghg picgent invepien

site, of I : 3! ' ] at. RIS r ok
phi Aigory et i Bt RrAltn 1 BAReER o b OB PR B plAble ol
ci rcui t admrybsc cellsemclugingdrebst. mut ati on of the CERT phosphoryl ation site
(S132A). (B) The schematic drawing shows the way of a secreted protein
fromtranscription and translation through the ER and Gol gi conpartnents
to the pihasiEndPae pRecvhiaientiofeprivioésed Mettbdor Ehtmtiny thekeaaed ttamopart be
~cell into the nedium The arrows represent recent genetic engineering
appr oac hEeteHIs i RIkaFo i [§alic BY JrebTdpepus rxatrstipn At Cr@%“% RS gty of ceftheh
transer '18&1&19& o_f]tﬁé ST}@T 9%’1:9%%@8 Pﬂé EPea‘Q)g%é Qéx%éx%ﬂf Bljtffﬁ!%f‘ the %:nerati n of
technol ogies, few on transl ation”engi neering, and at” present, ohly t%ree
exanpl es have been reported which target proteins involved in
post-transl ati onal processing within the ER (Bi P, PDI and XBP-1). CERT
acts downstream of the ER in the secret8ry pathway and thus to our

know edge represents the first target for engineering at |ater stages of
the secretion process 5 FIGURE 4: CERT IS DE | ECTED BY A PKD SUBSTRATE
ANTI BODY. (A) HEI C293T cells were transfected with expression plasmds
encodi ng Fl ag-tagged CERTL and CERT. Cells were |ysed 24 h post
transfection and CERT isofornms were i munoprecipitated with anti-Fl ag
anti body. | munoprecipitated proteins were subjected to



10 SDS-PAGE, followed by immunoblotting with PKD substrate anti body
(pMOTIF; top panel) and, after stripping, with anti-Flag antibody (bottom
panel ). (B) HEK293T cells were transfected with Fl ag- CERT expression

pl asm d, wa@) apgdvsdsh GFPPKDL 1(612W (PKD-KD) or enpty vegelgsoodeshibs was

anal yzed by Western blotting as described in (A). Expression of PKD KD was
verified by inimnoblotting wth a PKD-specific 15anti body (C20; bottom
panel). (C COS7 cells were cotransfected with Fl ag- CERT and PKD1- GFP
expression plasmds, fixed and stained with Fl ag-specific antibody (red).
The i mages shown are stacks of several confocal sections. Scale bar, 20
p.m 20 FIGURE 5: PKD PHOSPHORYLATES CERT ON SERINE 132. (A) Alignnent of
t he peptide sequences used to raise the PKD substrate anti body and two
potential PKD notifs in CERT. (B) HEK293T cells were transfected with
expr essi irpla&s Mogts cencydichy Fithgettagear ptadaltion |dpdcptpefor Whe, eXprRbiobl 3ad,
and CERT-S272A. The cells were |ysed and CERT proteins were 25

i munopr @eghetatcad recaabiaal prowin Ppdyest ern bl otting as described in FI GURE
4. WD 2008/ 107388PCT/ EP2008/ 052493 (C) Reconbi nant GST-Fl ag- CERT wi |l d
type (W) and S132A fusion proteins were incubated in kinase buffer

cont ai ni Tlge MBABY dSscATd inrthe preseabiwnutéon(is pdeamthgprus Sepryeral sespests: puri fi ed

PKD1 for_30 mn Protejns re separated - PA nd trapsfer 1
e anc P mEO LB Br PR GRRRUE PreERnds B paLtanapy Bg G er g ftu
Phosphol pReet plddason tyoinkewesls e dcaradrhgicit o thvl Hdst &HIREnbaebid he specific
anti body to verify equal |oading of the OE{Q; proteins., . (D) Reconbi nant
CERT pr oprefiw@iviter of prasjueert el daaslaten hior piphgy maduchyididsy i | indusiabpspiony
describ | | SR ighl BN tahd thoveSophaEitasdred
with the BE%F{OQPQ%({&FE% ngn , af {lgﬂ(rretgﬁ??g%}-riﬁlggh W t h@%:‘s;ﬁ_ speci fi (gﬁanti body
to veri fegxpegsiah ehivadinggedinooigéss QRRTFtrprsbationsshottiRkprka el epho peEider taice

mar ked w.th. arrows; the .band i th l0asterjsk > - 10 = cl.fl.G

b1 i, TPIHAGRETR: R Ry A ERreen SRR 3o e W lsfion
Bl NDI NG ; MEBANSFER ACTI VI TY. HEK293T cells were transfected

W th expression plasm ds encodi ng G-Ptagged CERT wld type 15 (W, SEQ ID
NO. 10, 12) and CERT-S132A (SEQ ID NO 14). Cells were harvested by

hypot oni g.doy$! fhe ZTARP A8hatn’ HNEERGT 1500 lﬁg%oh&%véaYﬁoéﬂ{hrnye@Fﬁdr@ T VREans to
recovered after centrifugation at 100.%0 Xg. Sanpl es containing equal .
anount s lofm@sPTHib soeredc aragestywhrab thggaethédbel %A}’T@?Iétﬂé‘f@ﬁﬂw ANy wa gyused in

. | _ | ' I i i
assays m%;ggr%ﬁﬁ%hé%gz]g I?T gn\:,%\%-[ bﬁﬁa }r;e ‘?%liagﬁgéﬁlgzgﬁle*oreﬁﬁ%feﬁﬁfoﬁgct{og%gﬁ%kawouc

vari ants otted a concentratio

gr adi ent ceifs, inbledidp ffsestenlis phiogpttaietosi ti des and bound CERT proteins were
detected via their GFP tag. (B) Donor |iposones containing TNPPE and
pyrene-ceram de were mxed with a 10-fold excess of unl abel ed acceptor

li posomeg AftlinGBrSfCreatidtt CIHT hE AN HGLIIS AdANSI RRlpatt S¥RE QRRJIAG Hokin
tagged CERT w ld type (W), S132A, or 'G-P al one (con) was added and pyrene
f | uor es crespEsatn® Bug #6na iy sed Bl BRI TERORIPIOZTAD Wiph Spluees the wbite

nor mal i zed t o. maxi 0l esc ' ity - '

1 uofscanebor BB M g 558 skdb il s8R Je S et R TP TR, 1n
REGULATES KR, ACTHIMARE Gh ANENSECREDERN TIRANSRDRNing, (at)ctésCBRN Bight cofifer
whol e cell lysates from HEK293T cells transfected.with either Flag-tagged
CERT wi | ehheisd qrafedy pasrader 1withops copeonpifpat tﬂéﬁ?%?%ﬁ?@ﬁ%ﬂzkh%étﬁef% e
14) . ThechRtin HroierMRPEdIshizh: BIRSRRRSERE] vt X BB basPKBeraiciiBOoghyinde ARy
panel ), a PIOspecific antibody (m ddl e panel) and a Fl ag-specific

ant i bodyagpbeschesm panel ), respectively, to verify expression of the

Fl ag;t agged CERT constructs.
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(B) Measurenent of HRP-activity in the supernatants of HEK293T cells
cotransfected with Flagss-HRP and enpty vector (black bars), P101l-G-P

ki nase dead (KD, white bars), Flag-CERT 10 wild type (W, shaded bars) or
Fl ag- CERlyghobdddsdsdark grey). Relative light units (RagTienephkested at
the indicated tinme points after nedi um change. The val ues correspond to
the nmean of triplicate sanples, error bars = SEM (C) Confocal

i mrunof | uorescence of GFP-CERT (green) and the cis/nedial-Golgi marker

- GS28 (red) in COS7 cells. The images shown are stacks of several confocal
sections. Scale bar, 20 gm 15 (D) Stacks of confocal images show ng the
co-localization of GFP-CERT (green) and HRP-Flag (red) in COS7 cells.

Scal e bar, 20 gmand 5 gm (enlargenent). FIGURE 8: CERT DOAMREGULATI ON BY
RNA | NTERFERENCE | NHI BI TS SECRETORY TRANSPORT. 20 (A) Quantitative

det ect i opo@th, HRR aibainVirt Yhel pretdie iseepgsmakiantsatdn 608é16e! dfSCEREaingirg thd)
ei ther nock- (white), lacZ- (light grey = |acZ-specific. siRNA SEQ I D No 9)
or CERT-Bisspharylatian RRAERT @&sr?rﬂﬁséﬁhlglaé@e{ GERE Gpry e negileeptgiateBOniBengs- 7
and bl acky.z, .o (EREARsi RFQsthBuon SPRING el Bt oAb iokk ﬁ&tﬂétt(ﬁldlﬁ'&EJBA?.fThis
triplicate experinents are shown, errof bars = SEM (B) Wstern Bl ot of

t he cel | findis@plesesdTER A the stgsalling phthway Swpsiteam3aEFePr which baspacs publithict sy .

25 Equal, | oadi was, confi.rned . USi anti-Twbuli.n-s ific i )
G0 Sobar i PaRe RS0 R MO Teutotyenty e ety At oRaRb CoRILL BREY
fD_OIVN N T?z_ﬁmsﬁ&lﬂ%ﬁﬁt!ﬁ tfa%s-g}'dlgil’heihﬂorg(&b ahd piﬁsrhﬂlrﬂeh_ﬁ)ra’ﬂdr(bﬁjeﬁdﬂ aplby mm?, Wiltti ch
It to thlis consensus se uence an not _Inre lon to . u er. .o alm no
aci ds whicesrdstp tpfqt?ﬁa@m%gh his ypgans. dhaty %Rjé@%sgi&ﬁ%ﬁ?ﬂ@t é&ﬁfeﬁgewlﬁs’@/m@% he

START dO@k@gﬁ@gﬁlﬁi;/e?m& Qﬂgé’tr £ RNBubAch ToMBhredoNIBRCH %ras e@fic thfqis.}ésfdﬂﬁgar

position, e. drophobic am no acid abbreviated with "h". T

consensusoegUERtEREAS) gener at ed by using the WEB-based progranmm " SVART"

(see al s@. Popti & .Aravi nd 9 4, < 3? oo T %@ %
Consdhs e qice el et 3 1955t SR IR e BRIk can be smplafEC
START dofigi Ret€oRe6ns tiréeiau ey TaeERAhah eenpsleitial ad cltante sstraiohnoitlact dreating
alignnment of 10 START domai n pr ot ei nﬂs(.% TE alldEg%mant i n¢cl ydes 50% 65% and
80% conaeiltoeks duhE dermgent. 1o PuF KERMREER AL BcTereBib i RS FENTHEH! on
abbr evi atiiah 284 thi SRR LRAARGINBDHIThAGRRIory PhSy ke ¥ni3RSd UGS b@@@{em
oS, T 15al ilp%a_t ?% 11 jgeL, Vv any@A, C,n%, E,F,GH, Iry% L K/l N,P,QR S, T,O%, W
ar omat i cprafiyddowy Y charged cD, E, H, K, R hydr ophobi ¢
hA, C,ISF, GHI,KLLMRT,V,WY 20 negative -D E polar pC,D,E,H K-, NQR S, T
posit1ve +H K R
Taken together, the impact of the lipid-transfer protein CERT on the secretory transport 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 prornising targets for genetic

20 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 fora

broad range of applications. In particular, two basic approaches can be distinguished:
25 (i) Overexpression and/or enhancing the activity of CERT or a CERT derivative to increase the

secretory transport capacity of a cell, or

-11-



small sA/CD GNP, S T,Vtiny uAAGS 25 turnlike tACDEGHKNQRS,T
WO 2008/ 107388PCT/ EP2008/ 052493 FI GURE 10: | NTRODUCTI ON OF CERT | NCREASES
MONOCLONAL ANTI BODY PRODUCTI ON Expression constructs for Mck, CERT-W or
t he nut aglo k758 were stably introduced into 5 a CH@@woeboesisonscel |

| ine secreting a human nonocl onal 1gGtype antibody. The effect of the
transgenes on the specific 1gG productivity in these stable clones was
than nmeasured (A) in serial stock cultures and (B) under fed-batch
production conditions as in FIGURE 11 with n=3-4 for each genotype. Error
bars indicate standard deviations. One representative result out of three
i ndependent experinents is shown. 10 FI GURE 11: HE TEROLOGOUS CERT

| NCREASES HSA SECRETION (A) Increased titer and specific productivity in
serial cultures. CHO cells secreting human serum al bum ne (HSA) were

stably tganrsfetigeUERItdatieity hed/onoxmpepsion Pl aswih ¢f jdrekthyraBERIT ontiet b todpee
(CERT-WI) or the CERT nutant S132A (CERT-SA). Fromthe resulting stable
cel | poo‘Fa§°E(fr9‘3]€§Pﬁlfﬁé?owﬁizqrﬁﬁ\?’)ﬂont he titer of HSA was determi ned 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

nmean val ues of the three pools. Error bars represent standard devi ati ons.

(B) and A@hc'gg;ﬁtﬁgl@g{f()%peg Lo € grown in shake-flasks for 7 days and
f eeded every 24 "hours fromday 3 on. Sanples fromthe cell culture fluid

were Iakgn @%3% 1§ven%oﬁf&és&1b%@q iR LRt g&eﬁaﬁb %q)rwetdeeruka@eﬁ@ hedAREls R thhe
A pr

reconbl nant oduct. Specific productivities and'titer (C) were
cal cul atmddentidn pff beteefogoue prat¢ies by merodficiig thmwa@n@dmm%ﬂo@% IRHaEPr s
were co red

repr esen ?rﬂg(’tﬂnﬁnog tﬁ’%l %g r%gﬁ%/w?n(“}y )rﬁirfj}'en‘zelll %ﬁg{e% %s% ptﬂé‘? E%Oeﬁ%ty%r d lagr :
LEGEND T@o&ﬁﬂdﬁ%e&&ﬁﬁhﬂﬁ@ on%@aﬂy&uf\l&llb ItSEIDﬂtheWOeﬂuwSEch)dDoN@)&s & sSﬁQ
|9D ggQ4|@§§%e[@8anNoat5me SsEmeI tDmleNCr)ec?uce tEe Iﬂuglblelpoz ‘batcg(g that need8 to 1153 proEd%ce(P toNO
10 generate the material needed for research studies, diagnostics, clinical studies or market supply
of a therapeutic protein. The invention will furthermore speed up drug development as often the

generation of sufficient amounts of material for pre-clinical studies is a critical work package

with regard to the timeline.

15 The invention can be used to increase the property of all eukaryotic cells used for the generation
of one or several specific proteins for either diagnostic purposes, research purposes (target
identification, lead identification, lead optimization) or manufacturing of therapeutic proteins

either on the market or in clinical development.

26 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-



SEQ ID NO 11: SEQ ID NO 12: SEQ ID NO 13: 15 SEQ ID NO 14:. SEQ I D NO 15:
SEQ ID NO 16:- SEQ ID NO 17: SEQ ID NO 18: 20 SEQ ID NO 19: SEQ I D NO 20:
SEQ I D NO 21: SEQ ID NO 22: SEQ I D NO 23: 25 SEQ I D NO 24: SEQ ID NO 25:

- PCR pri mgro $pagndisggan DNA CERT- S132A PCR priner for hunegr/EkbosBERDs S132Ar ev
PCR priner for human DNACERT-5272A PCR primer for human DNA CERT- S272Ar ev
PCR prinmer for human DNA CERT- 138truncation PCR priner for human DNA

CERT- 138truncationrev si RNAJDNA si CERT-1 si RNAJDNA si CERT-2 si RNAJDNA
siLacZ WD 20081107388PCT/ EP2008/ 052493 SEQ I D NO 26: human: PCTP cDNA SEQ
I D NO 27: human: PCTP protein SEQ I D NO 28: START domai n consensus
sequence (Figure 9) 5 DETAILED DESCRI PTI ON OF THE | NVENTI ON
Post-transl ati onal nodification of proteins by phosphorylation is a conmon
mechani smto i nduce conformational changes that nodul ate enzymatic

acti vit yvesiohd| aite QrpiRicticpreaheiniportance of CERT in the modulation of secretion as well as

the transport of membranc-bound cell-surface receptors.

Therefore, the method described herein can also be used for academic and industrial research
s purposes which aim to characterize the function of cell-surface receptors. E.g. it can be used for
the production and subscquent purification, crystallization and/or analysis of surface proteins.
This is of crucial importance for the development of new human drug therapies as cell-surface
receptors are a predominant class of drug targets. Moreover, it might be advantageous for the
study of intracellular signalling complexes associated with cell-surface receptors or the analysis
10 of cell-cell-communication which is mediated in part by the interaction of soluble growth factors

with their corresponding receptors on the same or another cell.

Applicability of decreasing / inhibiting CERT

In the present invention, we provide evidence that the reduction of CERT expression leads to
15 reduced secretion of soluble extracellular proteins as well as a lower abundance of cell surface

receptors. This makes CERT an attractive target for therapeutic manipulation.

One of the hallmarks in the conversion from a normal healthy cell to a cancer cell is the
acquisition of independency from the presence of exogenous growth factors (Hanahan and
20  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,
25 e.g. by using siRNA approaches, it might be possible to disrupt autocrine as well as paracrine

13-



interactions or regul ate subcellular localization. PKD is a key. regul at or
at the Golgi conplex with Pl 4K111f3 being the only | ocal substrate
identified thus far. To test whether the Golgi io conplex-localized CERT
protein §Ry298i048ss2S a substrate for PKD, we made use mfr/gepbwasphospeci fic
substrate anti body, M nmed pMOTIF, raised agai nst consensus notifs
phosphoryl ated by PKD (Doppler et al., 2005). HEK293T cells were
transfected with expression vectors encodi ng Fl ag-tagged CERT and CERTL.
The CERT iso forns were inmunoprecipitated with Flag-specific antibodies
and anal yzed by Western blotting wth the pMOTI F anti body 15 (Fl GURE 4A).
A pMOTI F signal corresponding to the nol ecul ar wei ght of CERT and, nore
weakly, to that of CERTL was detected (FI GURE 4A). The weaker detection of
t he phosphoryl ated CERTL iso formmay be related to its known behaviour to
f or m agggeu@t-esmuMbde Bndray sirvPat mephasaiosi teo aeyesd) Byl ietlyciti® gkiwasfastor
(Raya et al., 2000). To investigate whether reco ion of CERT b %arrge
pNMOTI F a%%qswwn@va%cr@@@eﬁw&eﬁw by fsTepREE e 2aEr s §1'é<‘d002’635€%}%1ﬂ& 5@@%1;] t% th
a kinas dﬁ@tﬁbﬂ f 2 K2R 8 AP HRMbIRR

been shgrwn to Iocaa?geégt gﬁfé@gyﬁ&ﬁg%g%lgggmgg and Egﬁ%%%agggsggh Pl g@y 113
phosphor the atien cth ta pdorivaand respged it ghebasighan “(ﬂlhém gedcedt héubltlorz@@S;ERT

Coexpre55| on .of .inactive PKD | i ed det et

ant | bodySreaBSpT AE RS CRiE b SR Traru Or uET L  ei Forb Al o
CERT phogsphferatoatanBurvalGURE 4B) Lipid transfer proteins are thought 25
to act at MCS, which are fornmed between the ER and TGN (Levi ne and Loewen,
2006), where PKD is |ocalized. |munofluorescence staining of Flag-tagged
CERT in &R afdt SrurtneR08k1Q 7RA8RCHFERAN8 R4 483 sGRLXRT 188DE AnWsidh and
GFP-t agged PKE)%VEI’I fied that tﬁg t\/\oeg&r%ot ei nsé%o Igcal ize at the ol gi
conpl ex HFGURE Al@)nnngA later siabey efi cwost mes iodminan stgeSs Primpgt tumors spawn

si mul t aneous Kk [

hosishor SR S Fateil Pty BV «PRLRRs ARG AR O B® shi Mt HR ey
reSpOI’lSIﬁb&eﬁ@ﬁfdﬁhd@@h@ﬁ)@b&iﬁhdﬂgﬁﬁﬁlﬂﬁsmﬁﬁtm PKD3 appear ed to play 5 a.
m nor role (data not shown). This is in accordance with previously
reported overl appi ng substrate specificities of PKD1 and PKD2. For

exanpl e, A PKDlrangkiRKHR:WEE engbh, &B@émeﬂpeﬂ?% RREKAIE @ét%fBMéﬁsésl WBich haieas
PKD3 failed to do so (Hausser et” al., 2005). To identify pMOT

recogni tthem tgimigets thragERThe weroseding ﬂié@ifhﬁfdr%%tﬁbﬁwsaqhe bral é’@ﬁ@%d@ 2FbIRG s

| ) har Geb ekl el BY ot L ERD Gnyd RIhE YELRCOesdBhibRS SofiR) StifieldyrbREscs By d
arglnlne I'n p05| ion I've to a serine or threonine serines
at posi tet)@lﬁﬁsékﬁa% r&ﬂdbrﬂﬂeZbomﬂtmdmemg, d.heMPRODMPs mEmiadsmdﬁWrb AH2) exha &MY

acr oss ., vver xchan ed for ani n by.sit irecte
nut agen e?'lgrﬁ)b %#L?t Q%“ T’)P%Q’é'l {emog'%@ﬁe%ﬁpg gf g%cfoéﬁ Bor
recogni ti‘uﬁf(‘)r byvabiog, pVidALdS tﬁélﬁdelﬁfég)ére HRE@EEB A Mak Yargdh @t dadBerCherd ((ﬂ@r&ﬂlﬁZ
to al anine abrogated 15 detection of CERT with the pMOTIF antibody and
caused andi Kisifels 2006). e Méx: hypsphesizst thet mbBiition of | BEEgsFenond/s Sstivfy in
phosph t al
(P core St ol witichlec (F 4l b b Rindind i p%’%ﬁ%s%ﬁ% PYET: BBl
speci fi c&llll yThie edghti deextadzyort dven I?fﬁbms s tnvadiee caphéityoolfthe Tomeoeli ersmvetlhast itPKD

was capahle of direc hor tln seri.ne residue in.CERT,.

por f or et o7 0 T irtas BREER wduing Bt shse Faa et iR BT R of
CERT GSTehb USh@N TREQ 1:Rbdimg mgtfdpﬁﬁghﬂdﬁeEa 60 lwaUTREdvehiG atdestdderttiorhdesis,
am no acids of the protein. Wen the truncated wild type CERT fusion

prot ei n smscitlhcltip semgrsign HoOPRDENIG /sakd prdideiacs 2gRrepspie ppfasiayiping tumor.

i ncorporation of radioactivity was detected (FI GURE 5C). This was
significantly inpaired in the case of the CERT-S132A fusion protein. In
vitro PKD phosphorylation of wild type but not CERT-S132A is further shown
to generate a 25 recognition site for the pMOTl F anti body (Fl GURE 5D).
Taken together, these results prove thal4-




WO 2008/ 107388PCT/ EP2008/ 052493 CERT is a genui ne PKD substrate in vitro
and in vivo and identify serine 132 as a specific PKD phosphorylation site
in CERT. Serine 132 is in very close proxinmty to the CERT PH donain
(amno acids 23 - 117), making it 5 possible that phosphorylation on this
site affects PI(4)P binding by increasing the | ocal negative charge. W
therefore quantified PI(4)P binding of wild type CERT and the CERT- S132A
mut ant by performng protein-lipid overlay assays. Here, cytosol from
HEK293T cells transiently expressing the CERT variants was incubated with
menbranes spotted with a concentration gradient of the different

phosphoi nositi des and bound CERT proteins were detected via their io GFP
tag. As reported previously, the full-length wild type protein
denonstrat ed weak binding to several phospho |ipid species, but displayed
strong interaction with PI(4)P (Hanada et al., 2003; Levine and Minro,
2002) . FécERErapdidid Aupblitediong it &s, Rh(s})tBe vimal detreticabing/oatinititi-tht actioy hod/dr

| ower concentr s conpared tq that.L of th j1d type pratein,
suggesftxipﬁ'?jﬂpﬁ@?égggd ﬁ’fwf F%ﬂngfj VERSBERAY SR8 Otmﬁ%ﬁtpog%‘oﬁﬁ’?’(}%gh 1 used as
phosphalh R Hef clu%JFéEtr@ﬁ‘)a dlgc-a‘aﬂaeﬁ@ﬁihlbﬁl'ﬂ @@Rqaﬁﬁcﬁé’ﬁ)WM% thel BuLERbmRRGE

bound to the onpl ex, is phos hor | at ed _PKD. This t hen decr eases

t he afdfian RYAGS ar@BRRNn% opRp 4pHsensd KINAr ﬁf@y‘lﬁﬁb’g itgeg OFRT Arergicbindmect
CERT The i
o

whet heichickRT bphaspharbytaatd mmmmuah&tﬁwbjmfdumﬂmldmm@ tka:bprbnioycrto@ thd nd
and transfer ceram de between nenbranes. To this end, G-P-tagged versions
of wi I\=yBEMCERT and CERT- S132A were transi ently expressed in HEK239T
cells and the cytosol fractlon S yzed fgr ceramde S[fECIfIC lipid

transfFe‘H&‘t 5@9%%9‘“&% T&CERET E%P §§%‘§‘P‘(9P @@RE‘SBVES emyigal ity ofdeRpyde
smal | gin | aielihiahinke St ER €S eﬁﬁ@gsﬁ:lnnbpgacwﬁ)enﬁn lalebed oRiaAT B8n@Sh@ active
f1uorescent 25 donof and quenching anount’s of head group-|abel’ed TNP- PE
wer e g@ipimacentiqalteypoye ibmaglbe, a Qlﬁ)@ﬁ)telsdm@h&iq @Eﬁommotwmcbme@é}ﬂmmor

| i pos were m X XCEeS$ unl l.e

20081 §Wi@288&5@%§9&3§mﬁ g%tor |pgggfngls‘g Vee’nlmr% emadéne" |§1 Ié%/)raérhde
fl uor ]E{smen@ad Wi efieg IGERD bﬁosphﬁ@gﬂ&dﬂ by Prmmhl (:1)) aspmmza@.g%m 6 GEEI]EIT d&]llc(:jh
transfer to accept ata not sho on addi n_of w

type GCOREYEOHEAIDAE ﬁﬁﬁgﬁﬁrgr}“%(o >ef§8’yni°?1‘?§r %2@%"3’1&&1’1}‘3&%@5 c(éﬁ%ré YREANBE ed,
whi ch ¢ Eﬁku@gétﬁfevﬁdqd%m FRMNMRICERT Q80 IPKIS, Maftinr id efanat %@hd&?ol bﬁ
was use | GURE 6 red to 5 the wild type protein, CERT-S

di spl & BKgher ars@abée BEKD/CBRA ¢qmapisteyhichyp @ehflmp?l@mﬁl Auprdp gy mbib@tory
incre necf I -~ LRI gass %ﬁﬁzl
phospﬂ%r%)}%}{aa{ﬁﬁ&oﬁf Seﬁgﬁﬁgﬁoa&gr%ﬁngan c-é;irqac?ﬁs’g}é{ trahzf%}gﬁgc Ivity by
decr eashpiexassoci ati on of the protein with nenbranes. Previous data have
al ready shown that PKD regul ates the | evel of PI(4)P at the Gol gi conplex
by phosphoryl ati on-nedi ated activation of PI4KIIIfl (Hausser et al.,

2005) 'Sﬁl\@%fﬁ(ﬁti ngly, PI4KHI P is critical for the transport of ceram de
bet ween the and the CGol gi conplex (Toth et al., 2006). Accordingly,

t oget Hbe paiset dissloswlation npir eksenys eltorhdhee prier aftial’p rtQ)IT@S freint gikDonly eppdrimesthlni ng
l'ipid FBRPr C AR &0 ng,.t he
on- ratdg%(ng%ata%? @3@{ gmu?{sl) and gt%g%- ggi?ge v ?tegglc hos&eh(hcillpiill g}tel on)
of CElah'doplismeeettculansfoemedﬁolgeamaies Ay erprtdmes()ERf tsmmgmnyem Dslyekhg alatai al

for S the :

|I->{I SS%:‘{’; |ze(§%§@1gssu%/eﬂ?%at§ W{‘%ﬁ% m&{ﬁ? gggg%fe@é(nq ég%@cfmﬁ%g to generate
SM an@oﬂa{x@e(@@sm t88 @laRing gmybraaé)aﬁéukaﬁml atlé. erhebgiongrialopd asegud sy ignf or
PKD recrui t ment_and activation (Baron and Mal hotra 2002) . Corrpounds t hat
bl ock OBALS BPSHUEY 06 ﬁnla%n%%ethﬁrme 0% KFBFIOTY FRABPR @ BEPERS Preusap® tip @]l fincs
menbranes and interfere with secretory transport 20 (Baron and Mal hotra,
2002). Therefore, increased ceramide transfer fromthe ER to the TGN by
over expressi on of CERT should result ilA-an el evated | ocal DAG pool and may
consequently stinmulate PKD.activity and secretory transport. To test this
hypot hesis, we transiently expressed CERT wild type and CERT-S132A in
HEK293T cel |l s and anal yzed aut ophosphoryl ati on of endogenous PKD. Conpared
to the control, expression of both CERT wild type and CERT- 25 S 132A
increased PICD activity, as reveal ed by anal yses with a phosphospecific
PI CD anti body (FIGURE 7A). This shows that PKD activation is regul ated by
CERT proteins, likely due to -28- WD 2008/ 107388PCT/ EP2008/ 052493
i ncreased ceram de delivery and enforced SM DAG synthesis. A simlar
function has recently been described for the lipid transfer protein Nir2



To address the question of whether CERT-nedi ated PKD activation indeed
translated i nto enhanced secretory transport, we nmade use of a plasmd
encodi ng horseradi sh peroxi dase fused to a signal sequence (ss). The
fusion protein ss-HRP can be used as a reporter for constitutive protein
secretion (Bard et al., 2006). In control cells, secretion of ss-HRP could
be detected within 1 hour and increased over tinme (Fl GURE 7B)

Coexpression of kinase dead PKD1l, which inhibits secretory transport of
cargo protein (Hausser et al., 2005; Liljedahl et al., 2001), alnost 15
entirely abrogated the secretion of ss-HRP into the supernatant. This
confirnmed that HRP was secreted in a PKD dependent manner in our assay.
Coexpression of CERT wild type and CERTS132A strongly augnented t he anount
of secreted HRP (FIGURE 7B). Interestingly, we could only detect a slight
increase in secretion with the CERT-S132A nutant conpared to the one

obser veg W he W typ otein. This is in accordance with the
conpar;%fet%@?%@ﬁgﬁggéfbm%%dgéﬂ%gg%cﬁﬁ?mgﬁﬁ'EER?WSQBﬁm:@FﬁﬁﬂREo&ﬁ&Lpiwﬁn
was uneipélzted in the light of the significantly enhanced in vitro lipid
transfer activity of the CERT nutant (FI GURE 6B). However, increased

| evel s of ceram de may not necessarily translate into equival ent increases
i n DAG Theesugntith s DAG i i ght |imited by the availability of PC
and the a t,iqg_i ty of %%Iéﬂg%%%%hgg@r%ﬁwgﬁlﬂfja F Preset disslostriedidentifiek nORRIT t29 5

af f ect n@mQ’i’V’H%éﬁpﬂ#bsmmidlmmlmldtmgim%ﬁﬁCl e fission (Fukunaga et
al., 2000; Weigert et al., 1999). W therefore investigated whether
overex%%ﬁéfiggséiﬁfhe CERT- S132A nutant affected its |ocalization and/or
caused 1D PIBERGHIEPA008( @52483:10QR i.cal changes of .the Col gi
appar at.y has_been _denonstrat ed togggﬁggggﬁgég%&%ﬁ¥%? protein kinases

. CE
ci s/ meth %P% “hafkErratsIglarranaahenst PKID1/PROOIPK DRnandnpk Dagsess e

anal ystentgibs Grbt At R, sad. in COS7 cells showed that the protein
| ocal i zed ]té o GS28- posi tthl vez’%%?%lgérf@gﬁi Rl Rpotirihat fyndc BritGLas pleckstrin
addi t i 8?Me8eY HeHrdampdimthat ntcaciatly zatul @8s PRDNerSSA8HAkunk: | gj. _conpl.ex,
the CERIasl hﬂutant protein displayed a disperéeg?&%ﬁh%¥§?%§§?§$%€ﬁﬁﬂCI
note, sone of these vesicular structures were found to contain the cargo
protein ss-HRP, providing evidence that these structures indeed represent
Gol gi -derijve angport carriers (FIGURE 7D). This finding is in

accor d'gkrllece eﬁfﬂ%@ t‘*??zg‘@bssl@ﬁ}% e ergytasol. muGlugi Goiginddmanes sid MGk $ulie, 1.0

| ocal Wwhet eBseSeiate ehigisde.digue! | cunaga et al., 2000; Wigert et”

al ., %%gg E$égmg§ﬁ§%?élugipﬁ, we %%ggﬁﬂéﬁ?ngé%”EEPWh%@ﬂwﬂPKEﬁguhéﬁkmle
and pr f%wg%mmmbehndakﬂmﬁ@m&hRQQQEEWEQQEHQEQL [ipi

bi ogengsbeo ARt R 06k PG &L iog@} }fe spg&w t hat CERT pl ay é%p?dn%lo(raﬁ’g‘ﬁﬁt

rol e Lnivesiculé? transport proceddE¥ MYsiglasicalPRE exsanttercasncys wWasdy at
for tAeclsdathhasirenafprotie FIRs2ARY, itAR B ARG, A INGOL Y, FBODL Anes. . Ve furt her
denDn§%ﬁ§ﬁﬁ§ﬁﬂﬁégthe 15 sxﬁgfn1is tightl Fregulé#g%n%ye%ﬁﬁﬁﬁﬁér@éﬁﬂ@ﬁﬁback
| oop: “Active SHES Py yPOE JacorReL a2 0@ Nage el 812, 200bUW 68 Gf GRSA(HG) tAle

af fi nitheyTGN, BEBTs tANSHISSnid1Sed #nRhds PlLA P to ensure conti nuous
roundﬁggf i pi d transfgf fTom the é%ﬁ%%giﬁgw FHES B artaénthe cPHeudatca of
the pFelefii! Phiterti0snYenman kyald MO RIAD ds HhalitcaETHRXPLRES) 9 QiR Ly
enhane®sHnd GRRFAL g i S i nvesti gate whet her also the“opposite is
true, npan?%g t hat P%gﬁég%:%%aﬁ¥§§ﬁF§§%ﬁﬁﬂ%WB§lHhﬁ@%gtﬁLJﬁoﬁmnﬁﬁk&hﬂms
secr e#jiated Sy REC erpdiatatmhb sphoeyieidef:h e shg Jﬁggﬂoa.&trjo\l)ij}t y of HRP was
detecgggmagﬁg&iﬁmngg!s an hgmed equal conparable level's in both contro
cel I's. Th tontrast, “alCGrHHEh f&ey MAYEE it rrustureRm fotciivii bf teeGo BB AL | N
cel | sasthBKThaubsbenut tthe at-eghelb {a@RY of ot ispecific siRNA -~

ol i g%ﬂk:ngoti des § FI GURE 8) . Ttrgi s infd?tc%lr??ﬁ?@%@ﬁ@@&@@s@mm@m

| ead to Tetiubed seltr stifeinigy oifa t hipidc alihse ametifit! t RRLHWBIGE SGALES, 4 he
inportant role of CERT in the secretory transport. WO =
20081107388PCT1EP20081052493 Interestingly, not only protein secretion,
but al so the abundance of the transnggbrane protein transferrin receptor
was affected by the reduction of CERT (FIGURE 8B). Wien the cells from
FI GURE 8A were pool ed and the |ysates probed with transferrin
receptor-specific antibodies in 5 Western bl ot experinents, a strong
decrease in the amount of transferrin receptor becanme apparent, whereas
simlar transfenin 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 nenbran-standi ng
cell-surface proteins. This mght not be surprising as both types of
Brpteins are equa!ly transported iq !!pid vesiples fron1§helER Vi a the



WO 2008/ 107388PCT1EP20081052493 | evel . This can be particularly useful for
fast production of snaller quantities of drug candi dates or drug targets
necessary i n pharmaceutical research and devel opnent. In a further

enbodi ment of this invention, a producer cell line is transfected with the
same DNA constructs as above and subsequently subjected to selection to
obtain stable cell pools. For six 5 cell culture passages subsequent to

t he 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 ELISA and

di vided by the nean nunber of cells to calculate the specific
productivity. Again, the highest values are seen in the cell pools

har bouring the CERT nutant. In cells containing a START domai n construct
expression of the 10 protein of interest is significantly enhanced

conpar etodphatMPGKosto] YiHoastsk< ctiedp YB¥d el lts.can.be .
obtaingd ?} t he stablgitransfgtggnfgkgégngﬁg%ggké hgésﬁgﬁ%ﬁsﬁ? edPRtEn

f er menf'ARIPERLC thy RlasHRHMeRbepRdiauser et Alg006)er expr essi on of START donai n
proteins | eads to enhanced expression of antibodies, single cell proteins
and surface receptors in transiently as well as stably transfected CHO
cel | | Pmegn kimei Daffikdy) hisabeeSTARTI AN et e it SUe st frERE Okt the

Star D4 . ar r to.enhance the specific production capacity of
Che ceT T GRAEP Yot ErBEl Rshi BT Froac sHeRoRPRIOKGHC T e peraralby e
enbodi ipidt GadyeapqieISIMYEG),06 posDLBPHISEH is &RESIRAS .speci fic 20
enbodinent."consisti%g o%'“pEurthernDré?%%iﬁgﬁ?éﬁigﬁ%n%ﬁﬁfgﬁ'?%?W%Céﬁﬁnnot
used i FFTHMIF #PY PRASPUREAYIChelRg Theawni yesichlar tronsfereofoferntiils frpregerhddpmsent i on

have thacliehiow M - ) o ITART: in" sta for. . X
steroi doaeni é z_ac,? lr}tg%lg}ra‘ggﬁl %’E %:}ge&b?tt%%? %@gﬁg%%ﬁgﬁ @PE’&P égﬁlTi 8[1}*6@ 1 55rEibed

( STARTIPT gearepin in Hansdaodmii 2006f Nabou V2006 2905-800 81 Behds W08, LReRLLE Led
Fniti sq1pid. bi ndi,pg in (Saccio, and Breslow, 2003; Tsujishita
and Hﬁ%ﬁéﬁﬁ% ?6‘&?3‘??‘“%%3'-8@ -ﬂ%f’éo%@ﬁl@%@sﬁ@r/cep?mﬂuamg@m emglidatiohs t he
START WO2B05004898 yal ¥P heBee NinlokéhbOorodr 188 LS, etmeen 180 to
223 anino acids, or,nore_specifical[? betmeggﬁg%%&g%Ifg%vgﬁkﬁﬁw%%%ﬁ § or

dependi9YS SAVEHE BTIRRINGHMRICh Pafk #iRgEHRET exivesiom st stivitki(iy di@at other of

t he STARTR OO A SIhdGIre | Lhant Ly _hydrophobic tunnel extending
nearly the entire%%engfﬁIgfé?ﬁghgéggg?hﬁﬁgﬁ%hWW%: S gﬂﬁﬁoﬁFndFﬁﬁmg or

si ngl éh¢rapeiEspemeses. Hnghertiopn phisk idocumope dpdent dppkieatiheldesioe G8dcribd Bany
struc S ' of the. START domain faml nmber M_N64- START

r evealt_v&(;,ig[aat g%ﬁ% E%lf bb{%’/%gn% %‘%‘cﬁg D8 st & ?WIBtglyn%ﬂggﬁﬁ%ﬁ%ﬂeﬁswﬂsqfééﬁﬁfy
ant i par al pieirmagusihaietampoitiono Banadh ehthsesorchawh its hist @ ilgk'lrfl &£Ya AQ0R) -
The domain found.in various eukaryotic proteins is referred to as ~©

"ol as FFTBP STARIIHEHEPHT (CSD) while a sinilar domain specific to plants
is kn iLrch.allergen 10 START d i.n (BA-START).. The term " CERT"
encorrpqgﬂgsgiesﬁgt ﬁlsg%ﬁuf%eg?‘ﬁvﬁ% bdfeﬁ@ﬁ? RTES( SEAYD Ko W19 BRE emrate.( SEQ
| DI NoPh?t)phofoﬁmiohmnmei;i%Rﬂ Cljaﬁz;ﬂlﬂh&feﬁf@ﬁ@s@l}i&@ﬁﬂiﬂg? %@@myto%alfstﬁgt@%ﬁg it;}l,th
splice, form of. riye r the nucl eoti de sequence SEQ I D No. “12. 15
The t gpﬁphﬁncﬁgirﬁﬁglpséﬁ%ﬁp%g@é“mwsp?@t Bilyicea pgramide trevderbaatiaing.s,
hCERT jdeht@find AKD Rk REahei of lipld G5dosAsid/Rn@ hatei dcloARd b ERTALS ket €i n, and
further PHQ%&RT gfqﬁéén,.NRhCERT rotein and SThCERT protein (see al so
EP16595%35" 1S FHitabRT FAdoativaaa g dependeppprmyoin cango Triaspcet m the plasma

" der i matibyie. The §RAGERINIERG MUBBDSHAUEHR S St for realizin :

i ntended_use .of the &?isent inven??%n, mﬁ?%ﬁ“%éﬁ%%g?ﬁggnFﬁga§gﬁﬁgﬁ§g§;
medi aPETPFRe THeFEY S SACTEORY GHBPYTL r ansport in a cell. The term
"derivative" as used in the present invention neans a pol ypepti de nol ecul e
or a nucleic acid nolecule which is at |east 70% i dentical in sequence
with the original sequence or its 25 conplenentary sequence. Preferably,

t he pol ypeptide nol ecule or nucleic acid nolecule is at |east 80%
identical in sequence with the originlat sequence or its conplenentary
sequence. More -33- :




WD 200811073881' CT/ EP2008/ 052493 preferably, the pol ypeptide nol ecul e or
nucleic acid nolecule is at |east 90% i dentical in sequence with the
original sequence or its conplenmentary sequence. Mst preferred is a

pol ypepti de nol ecule or a nucleic acid nolecule which is at | east 95%

identical . in sequence wth the orjgknal k bR BRI FER LAk
sequen@é fgﬁoﬁsa‘?%ﬁli’eé% pf%vé&sfjaah%’e%f)& gf@‘?’ %u{?gggzl%% goé(?éog%bSSecr etion as the
origi qglacggqgﬁpgﬁng Sequence di fferences may be based on differences in
honol ogous sequences fromdifferent organisns. They might also b.% based on
target ed nodiddresingoiie oHPESEENe SCHYITE Phst PEIEIT0RAVIPASEr EPHIP 8F%el eti on
of one or nore nucleotides or_ am Iggiqf Yorly d@mvadivedar S0 7, 8,
9 or 10. Del &9%H° THEHTOA cd’?iﬂsulr‘}%s | u% %@Egn%géﬁlgz Ty be. ggr?e?rat ed
usi ng site spagidtkierépdt agenesis 10 and /or PCR-based nutagenesis
t echni ques. Correspondi ng nethods are described by (Lottspeich and Zorbas,
1998) in Chapiffectimping cHpERsiaR 8f 54O REPICHePlelEReds.  The sequence identity of
a reference sequence. (1,0t SENolPMRN AR 1P81 REst A SXARhEISTART
WERey Bmg;)a%%\%@&}tbﬁggé@) HholoBHENLLAR ib: : in

domai n can be determ ned by using for exanple
st andaggcadel SNRRRS origing0 OFFIMsegicne: gr #sBLASTILmEOAIY seinacetor ahid,  1990) ;
(Madden et al ., 1996%;‘7 (Zhar& 15 and dden{Hﬁ1997) . Sequencg_ls q%:e al i gned
when t Beyvative it o §emRGZORH GHFel POUERER ABR ArftiiErE" CHEANTT FRD P Th t he
hel p of .standard . al4 i Lhhes - BRESes IR ddBuREREENt
i nvent iﬁ&ﬁ Tﬁg&g&bﬁéﬂﬁ@%ﬁ%?@%ﬁ@% Ori;tlj%mg?gsr ggi d molecule (single or
doubl e jst-fRRd) dwbiichohylriodtz esunoacsiQ | D No. 10, 12, 14, 16, 18, 20, 22,
24, 26) or with fragnents or derivates thereof or with sequences which are
conpl egent ary ,t o SEQ | D. 0 ¥ ' wla frodd&ivity of a
Pref er ggf"f“ﬁ%g RO i%j‘irgé Igr‘{ﬁlgg ]apyélr ggﬁén%%é&%%erg%ﬁg%%t hgrbri di ztgti on-
and wagfiidare@nsictdtans (e.g. hybridisation at 65C in a buffer containing
5x SSC; washing at 42C using 0, 2x SSC/ 0, 1% SDS) . .Corr espondi ngmt echni ques
are deponéibed BRERIAYYOiR § AR GEBPTISINZG|NTOGe)gS )into afﬁﬁ R T
“derivatives" furt Ban ejngd ' 8, foR s phef tion
nut ant é’e?%ressbgg]%ﬂgal ?/ﬂ%t £ :“éﬁ%{é é?%rgééﬁlite%&e&orgﬁ%ﬁ%%i %OE %ogig% gﬂr‘lx,@ t he
del eti gﬂlggépt&ieEK{Beﬁ&bﬁdi ng site or the CERT Ser132A nutation. WD
20081107388PCT/ EP2008/ 052493 The term ~act Lvity" describes and guantifies
the bi ol ogical OFstELPYREREE CRECHT Gt ST CATRS e 281 B PR A Nitro
assays. An e@% Snff shoatQiTBasEe prasinl TERY of & @eBefivbed mikabhe patent
appl i cati on EP1652530 5 (Hanada et aF.), whi ch detects ceram de rel ease
pronot i on acttheretfjanfir om nenbr anes. The |i pid nenbrane contai ning cerani de
has to be prepared, so that i i 1..[:225 prnol ) per sanpl e of
[ pal ni t oyl B-1 aP?e&?ﬂd ﬁwc%qug%leg%&%egha r8€%%§fg“%§r§]% (hereinafter, may be
referred to agqldiGrasy 8 sleleionitiherbashg té peotsirkhavihg phdminnsicst i ng of
phosphat i dyl cho |ine and phosphat i_gyl et %anol ani n&-ﬁ%éf the ratio of 4:1
derived from sguenyeCRIGPIEREH FEEHP A MABHCHPTEE PhELYMYE 955 g/ nL
For one sanpl e of (VA SLL: t this lipid nmenbrane is required
BB P P B o e

at an anount GF 1

e dnount of lipid required for activity
measur eRRéb A beparid spepshepndamokppénudidh iubdsasi F0Madentsabe dri ed by
spraying nitrogen gas.  Aft his, the buffer 20 mM Hepes- Na buffer
( pH7. 4yequengh Ve B9 %@Iﬁé@?é%toseﬂ“?ﬁ&eéﬁﬂ&s ﬁ&%ﬂeﬁ%%’?ﬁa’é’d%i’éa%ﬁ?a%r Staic)a-lbe added
Lo the drisdd iool fhelBORNRNCER $0scylatice! {A6mO0 BERA Alrb @il ARBer0S MY/ . A
gently 5 supersonic treatnent has to be perforned using bath type

super s aaidcmgeme isabased [ohbdedetad m@iifraighaet GERd s3auBpatisOh SUgdtiqes d. . The
supersqnic .trea ggnt ?asn%g be g&f ﬂﬂnd at 25C for 3 mnutes. The sanple
t hen haBSFEOLE 975088 o ¥8F FeXF For 30" Seconds and then the supersonic
treatnment is repeated for 3 minutes. The lipid nenbrane prepared in this
way is used in a ceram de rel ease assay. The ceram de rel ease reaction for
the lipid nenbrane and its detection is 20 perforned as foll ows: CERT
protein or a reconbinant protein thereof (under the standard conditions,

t he amount of protein corresponding to 450 piconoles, which is 2-fold

nmol ar equi val ent anmount of ceram de contained in the donating nmenbrane was
used) is mxed up to 30 pL using buffer_2 [50 ml VI Hepes- NaCH buffer
(pH7.4) to which 100 mM NaCl and 0.5 nM3EDTA have been added] . Here, the
reaction is initiated by adding 20 pL of |ipid nenbrane 25 cont ai ni ng
ceram de. The final concentration of phospholipids is 1 ng/nL Ceramde is
contained at a ratio of about 0.3% conparing to the total phospholipid
amount. After the mi xture -35- WO 20081107388PCT/ EP2008/ 052493 of these
has been incubated at 37C for 30 mnutes, it is centrifuged at 50,000 xg
for 30 mnutes and the lipid nenbrane is precipitated. In the case where



A further possibility to measure "activity" is an in vitro ceram de

transfer assay using reconbinant material or cell |ysate containing CERT.
Her eby, the protein-nediated transfer of 10 cerani de between SUVs is
nmeasured as described previously (O ayioye et al., 2005). The transfer
assay m xture contai ned donor vesicles (2 nnmol lipid/nil) conposed of

porcine brain Lipids ; | L5 ' fahe efficlehby ceharilde,
and 2?“4‘?l gh‘f‘lr ?SHF#T %%%e‘%\‘%%dp Eg{'%‘iﬁ gitsiﬁlg%?né%%gﬁ?ﬁw- PE) (88.6y6: 0.4:11 nol
%, pegrisiad amenfrarSemsediein protein of dnte@st it viny ircel sSoBPIERE ept or vesi cl es
conposed of porcine brain |ipids, Fluorescence intensity is .15.recorded at
395 nm (excittapsfeonng SUG caky Wi jat Tg; @Ph‘gl}ldﬁow% S OF B Qﬁt}e]&fk&aé’r"ﬂ% he
addition of 75 big cyto S g{g% 2931601 SiefbiYcerpr&ssi ng the
GFP- t agged @F?Im%glaﬁpét Syeégjsré%fd&%li g%o%”éﬁ%{ﬁ%% (tgs%gﬁzlgg@ei)n.cFﬁgoﬁicence :
intensities @rRat srahirgadtbeeedfi ) the maxi mumintensity obtained after the
addition of Triton X-100 (0.5 %final . oncentrat{on) an%zséxi?i&).t(pe maxi num
GFP f 1 uor &scahemsnenty BERGEATING BHC 6FY rEHeh PeRPO PRIVEUERRY SHMSTel's. 20
Anot her possihility:. 1. asure "activity" is a phosphorylation state

anal ysi s of ‘2%3‘1” @Egg%qgg by using an anti-phospho specific antibody in
a Vst er n:bl @hsreMhahid fedt| amek tseatds pataucistadasedrebiocgisdudi | diferagtcel | s in
NP40 extraction buffer (NEB) [50 mM Tris (pH 7.5), 150 mM NaCl, 1% NP40, 1
mVl sodi um orYREV EHEERE-e, 10 nM sodi um fl uoride, and 20 nM

13- gl yger anh iRl g;ymi iBe Ph&HEaS8 Qvlidthishir iass Fosdlvisates mar e

clari %ﬁ%'y&z&éﬁ%ﬁrﬁ%lgég%f n ata%?ﬁLIG,gﬁOgj x g for 10 25 m n Wole cell

ext r agkSuddke ivimuthepurattgi CERSdspones 08 14 reompsmheaynsegamiceobeff er and
subjected to SDS-PAGE. The.proteins ate blotted onto -pol yvi ifi,ne

di f1 u&@&@l%ﬁﬁ%@%g -8%5%‘&‘1‘30%%@#%%%‘%%%& %éoljt"% Aft er
bl ocki gy Widdhi & 5%l BCkirPset 8@ A ROSNEER T sRRSneanbaisabguorl % Tween
20, fifters are probed with a phospho-speci fic anti body such as
phospHhospéai 61 deletidnstfromedo a¢n FpowWacider med pMDTLF, rai sed agai nst
consensus notifs phosphorylated by PKD (Doppler et al., 2005). Proteins
are VigSyalirhaehe, tHerd e pRxiGasar sxpiepdiatlvaarentiariying wa poghuclestide. t he
enhanced 5 chem |'um nescence detection system (Pierce). Still another
assay for areadustipegyruskeotigs Epoedipe f‘i’%aﬁr‘%@ﬁﬁ’é{’ r?ﬂaa§%‘é9 a8‘.‘fgs.‘f’cﬂ‘l%l'r"cea nodel
protein, an antibody .or ot el Reof it er ) lasnak@reC et manshect ed
with ss-HRP- ﬁ?lgan?)lflésamc%&gﬁg"enpt f/e? eﬂgﬁ])lr?,@%%&cg—am- PKD1KD and a pl asnid
encodi ng CERfzeréf@tii ant of CERT of any START family protein at a ratio of
1. 6.5, respectively. 2451 post-tr ngfsfecti on .cel lsma%te washed with 10
scrum f r eeb medreond RIS cR SN E SR f BRI P Os P EFter 0, 1, 3 and 6 h by
i ncubag j on; of...¢l avl fied; NatAagiudvivhitnBCl: eyt idderaliirement s
are d%w%b?ﬁmg mﬁ?ﬁﬂgﬁgl‘r{)bl UE%, Ant hos) at_ 450 nm Anot her ,way to
measur equbsce" @ith itht oyitinas GyRUsieAgeneef PUBT 63BRITE ARFHETN AT k. g.

Bodi pyl abel ed.C5- cer am de, for L B | s and
o TR B AR STEAS BPOEEE DR B Barehay o g i, Wler &

Quant i Ligalien Qfpashe ofliatddudliddificahioBQH CYRM) sdihertss ter arisdaitiost ween t he
Gol gi and the ER The transport of the fluorescent ceram de was quantified
post - amsérsionicodelgspmgl ppetd foRadRian aFldict i on of the Metanorph software. A

| ine was drawn through the cells in the confocal pictures taken in

di ffergnt shi DBeROhBkSs ?ﬂﬁide'ﬂ% dellgompasiagiheicnpressor yecinsf e fsutharipéah t he
cytoplasmand 20 over the Golgi conplex of the cells. The "uptake ratio"
was cal culated fromthe fluorescent light intensity in the Golgi divided
by the intensity neasured in the cytoplasm The maxi num uptake rati o was
measured in control cells after 25 mn incubation on 370C and this val ue
was taken as 100 percent. The quantification was nmade fromthe data of

t hree i ndependent experinents in which confocal pictures were taken in
twelve different tinme points and in each tinme points 7 cells 25 were

anal yzed. WD 2008/ 107388PCT/ EP2008/ 052493 The tent' "productivity" or
"specific productivity" describes the quantity of a specific protein which
i s produced by a defined nunber of cells within a defined tine. The
specific productivity is therefore a quantitative neasure for the capacity
of cells to express/synthesi ze/produlcﬁlna protein of interest. In the
context of industrial manufacturing, the specific productivity is usually
5 expressed as anobunt of protein in picogram produced per cell and day
('pg/cell*day' or "pcd'). One nmethod to determne the "specific
productivity" of a secreted protein is to quantitatively nmeasure the
amount of protein of interest secreted into the culture medium by enzyme

| i nked i munosor bent assay (ELISA). For this purpose, cells are seeded




20 vi sualized by using specific antibodies. Another nmethod to determ ne
the "specific productivity" of a cell is to immunol ogically detect the
protein of interest by fluorescently |abeled antibodi es rai sed 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 yha ] geabhi i ;

penet irng %g%ﬁ%%}kﬁg@ gé;%/scei@? ?lg%é grﬁﬁagg%fh?%? ggﬁie cel {:dlﬁ%gﬁgog %ﬂ@\ggg%?d& ei ns
can beqaeraatiskiubdoroblotkieg lor vedupingithe wiprbssinn nedprbem paviog ahi x@in owidbr
perneabi li zati on. WO 2008/ 107388PCT/ EP2008/ 052493 The "productivity" of a
cel | ¥YHHSrt hernore by determined indirectly by neasuring the expression
of a report.e r ! . , I trel EP) which is
oxpr e A S e St nCor et or from
t he sagmvaiRbld; asuthehpreof evierefy int poestclastiqrasdquoficeaisFRNALL $IRNA oF

mul tiple expression unit. 5 The.termenhancenent / increase. of

pr odugeisEREyRNdoape W@é’r‘éebﬁf’eiaﬁjoéi%r_”faéwierﬂé @%@@‘@ﬁﬁaﬁ% SiHe W 1 et
produghit v, B -Gebl Sqndhie SRECIH:! 6riPLRAUCERYI ihubfie BE@aSAHpRMAMRANCEd,

if thé productivity is higher in the cells under investigation conpared to
the respeatd sesaddatrakiveed b hoanmdogdust GERT distihengriwn iasdighesant $r exuin y

significant. The. cells under investigation .can be & Ju -

| t) poped avhesiy Wgé’f“c‘)tﬁﬁﬁ 1SCE?SI"dI ?Iﬁé%rg%?edt F’é’é‘lué“ciuoPr%ﬁ??gggg‘dé)u%%cgsetﬁ}eti cally
modi flﬂ?&i {oln_s'ins%Bﬁ gatigdiobt srangfieghadn®bcidf- nodi fied cells can serve as
control cells. The tent's "inhibitor" or "suppressor" as used in the
present invention neans any_nolecule that acts to inhirgj@t or. syppress the

expr edsiagavesth aspeqtytherg ipproyidst apphagbirgiticah CORRISHION; aceoTeipgFO Fhﬁ%%ﬁépetcbr m

inclu Ghead conmpounds, nucl eic acids such as anti sense DNA,
ant i Sgﬁ@g@gﬁgs& Si IS@,L]t‘si ngl e chain anti bodi es and proteins that bl ock
CERT t et ragsha t ! bél@SosRlonPIceb@inStothat

i nter e%g%\?\ﬁﬂﬁg%p?%f g{éfblel %cﬁf ﬁ‘éhﬁ ﬂ%@gﬁ?}f‘ggﬂﬁggﬁ&ﬁ%ﬁei nsﬁosuch as CERT.

20" Hossixthy edpeesfoii the trasufaetursi ol g negidicemenpios dherfteaiprpbat ¢a8¢ctar e cel s such as
hanster cells, preferably BHK21, BHK TIC, CHO, CHO K1, CHO DUKX, CHO DUKX
B, ard CHODGEpedelthese gk nrawderbrthe, atse véls 2 presieids dsansfer angiesr (ifeh et |
line. Parti r f e @g% FHEPR (el sanei BHEAL /orand
even H%&gg%§%4dgr%%%£%§|§%&%%§e%8w %tgel I's. PﬁIXtr(l) a further enbodi nent
of t herquiuesendtf s muteimtdfonietsslst cel | s al so mean nurine nyeloma cells, 25
preferably NSO and Sp2/0 cells or the derivatives/progenies of any of such
cell line. Exanples of murine and hanster cells which can be used in the
meani ng of this invention are also -39- summarized in Table 1. However,
derivatives/ progenies of those cells, other manmalian cells, including but
not limted to human, mce, rat, nonkey, and rodent cell |ines, or
eukaryotic cells, including but not limted to yeast, insect and pl ant
cells, can also be used in the neaning of this invention, particularly for
the production of biopharmaceutical proteins. TABLE 1: Eukaryotic
production cell lines CELL LI NE ORDER NUVBER NSO ECACC No. 85110503

Sp2/ 0- Agl4 ATCC CRL- 1581 BHK21 ATCC CCL-10
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ECACC No. 85011423 BHK TIC HaK ATCC CCL-15 2254-62.2 (MK-21 derivative)
ATCC CRL-8544 CHO ECACC No. 8505302 CHO wi | d type ECACC 00102307 CHO K1
ATCC CCL-61 CHO DUKX (= CHO duk-, CHO dhff) ATCC CRL-9096 CHO DUKX Bl11
ATCC CRLwPA0s/(0763sDFA4 (Ul aub et al., 1983) CHO Pro- SrATIOR0@RIS24FE1 V79
ATCC CCC-93 B14AF28- G3 ATCC CCL-14 HEK 293

15
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DESCRIPTION OF THE FIGURES

FIGURE 1: INTRACELLULAR PRODUCT ACCUMULATION.

Increase of intraceilular product during Fed-batch fermentations shown for three processes.
Fed-batch fermentation was performed using three different CHO producer- cell clones
expressing human IgG antibodies: Process A (circies), B (diamonds) and M (iriangles),
respectively). Every other day, cell samples were taken, fixed and subjected to direct
immunofluorescence to detect the antibody light-chain. The amount of product was measured by

FACS and plotted relative to the amount at day 1.

FIGURE 2: THE START DOMAIN PROTEIN FAMILY
Phylogenetic assembly of (A) human START domain proteins, (B) their domain organization (4
TM, four transmembrane; Pre, mitochondrial presequence; Thio, acyl-CoA thioesterase), and (C)

their homologs in fly and worm. (taken from (Soccio and Breslow, 2003))

FIGURE 3: CERT IS A CRUCIAL REGULATOR OF GOLGI FUNCTION AND ACTS
DOWNSTREAM OF XBP-1 IN THE SECRETORY PATHWAY.

(A) CERT and PKD are connected in a regulatofy 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 cfforts focused on transcription

18-



ATCC CRL-1573 COS-7 ATCC CRL-1651 ‘WD 20081107388PCT/ EP2008/ 052493 1J266
ATCC TIB-196 HuNS1 ATCC CRL-8644 CHL ECACC No. 87111906 Host cells are
nost preferred, when being established, adapted, and conpletely cultivated
under serugedoseerzeonditions, and optionally in nedi a waThraogeshisse of any
protein/peptide of animal origin. Comrercially avail able nmedi a such ‘as
Ham s F12 (Sigma, Dei senhofen, Germany), 5 RPM-1640 (Signa), Dul becco 's
Modi fied Eagle's Medium (DVEM Sigma), Mnimal Essential Medi um ( MEM
Sigma), |Iscove's Modified Dul becco 's Medium (I MODM Sigma), CDCHO
(I'nvitrogen, Carlsbad, CA), CHO S-Invtirogen), serumfree CHO Medi um
(Sigma), and protein-free CHO Medium (Sigm) are exenplary appropriate
nutrient solutions. Any of the nmedia may be suppl enented as necessary with
a variety of conpounds exanples of which are to hornones and/or other

gr owm h f adanciag (eshindio@iss, fevs oh tmnsliticarengmeenng, aspatcessaet, oy dwtdedaagiarhave

mgnes! Ul SHREBAAVRSH s bt etk LS hepeap Lt pRser el i e,
adenosi Nep1 &HY XEA-NEIGER B3 bRBstre@hUsfOBe B idTHeekeciefiy Yah@ay afd@i@dto our
sources, antibiotics, trace elenents. Any other necessary suppl enents may

© al so. be kutledisdepreseapshobrst et &I FRERe N 2 Hdertshges Notie SRCHBIoR REASY o
thoses skilled in the 15 art. In the present invention the use of _
serumfree mediumis preferred, but nedia supplenented with a suitable
amount ofI(HEREBh CERTABDETERCTRREBY arPKDSURNTRAMEL AOHIBODMRost cel l's. For -

the gro and ection of genetically nodified cells ex ssing,t
e oot ant) BERISH SRS evecralfisti oih siufb b GES piFerEn R um.
20 The t&dn ¢BROt eCHlls | weldS agsddntar chapggaltaysivbtion amdna T disoessing Uevere

sequences or polypeptide and refers to polyners of am no acids of any
| engt h. InesROpERSinigted] wih | anéirila apiibrdy; Awniupgpregpiated Prateing farasnysged yo

modi fui e?%]%)g—rﬂ@l@ fo?lg]%gé ;’Bgm > Oblioptﬁ%gu?ﬁh.% sﬁﬁs@ra{boanﬂbio&@.' OtIﬁ;; top panel)

gl ycosy Ion, ace sphorylation or proteln processing.
Modi f i catridyaeranmthpitea miphsintifibag @by Eottdib-panshiD

20081107 0081052493 f.usions.tqQ other. proteins, am.ng acid
sequenc e@ﬁﬁ%&?ﬁ? ic yeﬁegﬁﬁfﬁi@om& i Iﬂ%%{%’%)rn },(p_r%s&]ﬁ_nb@a%&ea PHE t"ﬁt{;}‘1 GEP-
struct urekpi R6POIVY EeEbiKds) Whidngty hectBl EERITE wiBi ibBEAS byt Wobical OWHGRl as
functional activity. For exar}‘pl e certain amno acid sequence substitutijons

can be nésgerbed i (Aol Kppepssicadt FEREKD wigarnijschby Huaprqblotrg with g iHg-specttic
sequq:pcear@@gd?@@gggt&ng%we obtained with |ike properties. 5 The term
c an

"pol ypept I s a sequence with nore than 10 amino acids and the term
" pept i de{C)ritQ$iE cellBguera cetsansfected with BlagHdERiC patb PKEA IR expradsionplasgeds, fixed

i ti is.sujtable t h |ls f th duct
AR R TR S e IR R i
sui t abl esckAdnst Baidbgheyiml d expression of a 10 | arge nunber of different

genes of interest by cells showi ng an enhanced cell productivity. "Gene of
interest" (GO), "selected sequence", or "product gene" have the sane

nmeani,Ng R s LD MIGEPHORF 1RO ER TN drRIQAUGHCEe of any length that

encodes a product of i1nterest or )
(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

25 immunoprecipitated and analyzed by Western blotting as described in FIGURE 4.
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"protein of interest”, also nentioned by the term"desired product”. The
sel ected sequence can 15 be full length or a truncated gene, a fusion or

t agged gene, and can be a cDNA, a genomic DNA, or a DNA fragment,

pref er abkyg 23580 1t can be the native sequence, i.epchabishddsyos
occurring forn(s), or can be nutated or otherw se nodified as desired.
These nodi fications include codon optim zations to optim ze codon usage in
the sel ected host cell, humani zation or tagging. The sel ected sequence can
encode a secreted, cytoplasm c, nuclear, nmenbrane bound or cell surface
20pol ypeptide. The "protein of interest” includes proteins, polypeptides,
fragnments thereof, peptides, all of which can be expressed in the sel ected
host cell. Desired proteins can be for exanple antibodi es, enzynes,

cyt oki nes, |ynphol dnes, adhesi on nol ecul es, receptors and derivatives or

- fragnment @)t b£6inanttGST-8-OFRE fwiRiody p ERTT) desS132a fusian psRéivewas: ingdatedtis

or antagoni sts and/or. have 25 therapeutic or diagnostic use. Examples for
a desi r efnprdiuéich roripmedo 2Rlki-arl e 18|the alicnesn(-h@ndortesenggd ) of purified PKDI for
2008/ 107?@&?&%@&9%-9%%%%& By ke SR6E Al FRLRHEL Eﬂ)h@ﬁlb%ls;eﬁﬂé&@%raﬁildﬁ Rras

monocl onal anti bodies t encodes one or both of the two antibody
chai ns. fAHattpreqrosphatsf winamalersd 'usingyr Riiosphdimagar (topi.i fobeeal RNAnmBnoblotting
"Proteins. i nter.est”.or "desited proteins hose penti oned above.
Eopect al TR FladpRai iy i TauY Shuli e S e BRIt er est are for
exanpl e, {HURcodaibilantTIERY ptdifsSwbicnsubjdaged| torenl d:k€rr@ kinabd whthcweiticd IFEID 1 LA,
cytokines, such as interleukines (I1L), e.g. IL-1, IL-2, 1L-3, I]l-4, IL-5,
1-6, I Ldoriyrt.ip () inthe prescngpor <F<L1<5 M?P- fpmypobletping wes pyriopmed mthfﬁ? | L- 16,
IL-17, 1 bo&8Ir 28kibdal 8hd SHQP stti FhR - dpEAIRE 8hiody T EH B ual LGN B R O
| FN tau,ﬁgunnr n_écrgsisffactgrb %%F?, su?ﬁbas TNF §1gha and IK% be%a, TNF
gamma, TEART prasei@sEKIVi@SEER Wipasfins pemarkedaitymerws; shslandpwithded i s t he
production of erwthropoietj. ot her hornone growth factors. The

met hod a%%%? |%8%F€&%ﬁ%“§%@§ﬁﬁpgﬁﬂ%an al so be advant ageously used for
production of antibodies or fragnents thereof Such fragnments include e.g.

of t he- VAU & FEBTardosrERBon e, SN RPRRvE RS e Bl ogB RSB SR
adj acent ANoNSERAMIDEORANSFRRSECTRYTRE fotuted by protease digestion, e.g.
wi th papain, fromconventional antibodies, but simlar Fab fraggﬁnts may

al so be PEBAREReellsnvarhwanpiested vitkoyesgionadssaidsgicoding Oitaged CRBIT vkt iybody
fragnent g-n de- Rabn) Z-fr . ixC : p liyii C
cl ea\lr;;:ang Wt gtgeggllﬁébl O@Eea%g?gﬁe{?nmo Ai Kﬁ%@g}g%@ﬁ@f e e??a‘g rgc/%ag%e(;%{\%grﬁd

f rom t hehypotdnio lgsig@dihypostisamafcsaon eddthe palogplepiciioe waorecoterehafidecnteifipatsed
from host ﬁ@l | ysates if expressed without a secretory signal. It is
necessar@l' 0 @ﬁ?fy the protein of interest from other reconbi nant

pr ot ei nsg e Q@ataififg kgl ARLAS of GRP M@fedcBitle wibSiANGE pA) BroROMBERINAM Ay
preparations of the protein of interest are 250obtained. As a first step,

cel | s argtays- patosolchmmatEERRIIT edlsriransigpidy ceprovsans the SrER hearanly wee inpebitem

S N e e e e R R e e S U

nucl ei ¢ and CERTOproekampdre detbgted viachdioGEPitam on i mmunoaffinity or

i on- exchange col.ums, et hanopl i pitation, reverse phase HPL phadex
Chr ormat 00 S LEaPBs Eos apRy O Frd Rehrosstinie sty BiTeane i b L s
such as dEMRbeldd @8GREAlposIBES OtiSert @RER] BRosol Sidoh lcath Raisrafy ReprebenParP y
a protein heterol ogous expressed by host cells, are well 5 known in the

art. SudBeseetGAE waldayredWV Ex SiptA A&TE alpadi(cey vierdded andpyrasgiioressgas pt or
( Robert i ] ' ' obad ' to
g T T R i e S

r egi ons ioflritdreXhiddand (ddpxiamon Ot Ptfherdsegiee. chain (VL). These are 10
referred to as Fv fragnents (Fragnent variable = fragnent of the variable
part). Since these Fvfragnents |ack the2&oval ent bondi ng of the two chains
by the cysteines of the constant chains, the Fv fragnents are often
stabilised. It is advantageous to |link the variable regions of the heavy
and of the light chain by a short peptide fragnent, e.g. of 10 to 30 am no
acids, preferably 15 amino acids. In this way a single peptide strand is
obt ai ned consisting of VH and VL, |inked by a 15 peptide |inker. An

anti body protein of this kind is known as a single-chain-Fv (scFv).
Exanpl es of scFv-anti body proteins of this kind known fromthe prior art
are described in (Huston et al., 1988). In recent years, various
strategi es have been devel oped for preparing scFv as a nmultinmeric 20
derivative. This is intended to lead, in particular, to reconbi nant




25 strategies in which the interaction between the VH VL regions of the
scFv are used for the multinerisation (e.g. dia-, tri- and pentabodies).
By di abody the skilled person nmeans a bivalent WO ‘
20081107§@§§g§%ﬁ@§p081052493 honodi neri ¢ scFv deri vat i peprdhesshast eni ng
of the Linker in an scFv nolecule to 5- 10 am no acids |eads to the
formation of honodiners in which an inter-chain VH VL-superinposition

t akes pl ace. Di abodies may additionally be stabilised by the incorporation
of disul phide bridges. Exanples of diabody-antibody proteins fromthe
prior art can be found in (Perisic et al., 1994). 5 By m ni body the
skill ed person neans a bival ent, honodineric scFv derivative. It consists
of a fusion protein which contains the CH3 regi on of an i munogl obul i n,
preferably 1gG nost preferably 1gGl as the dinerisation region which is
connected to the scFv via a Hinge region (e.g. also fromlgGl) and a

Li nker region. Exangles of m ni body-anti bod roteins fromthe 1q8rior art

can be f A: CEHR TREGULATESGUD AR TTVATIR hEGETORY PerNBPhOREans a:
can o S Oy~ A PE

der vat 1 e apendiEl YV GTE LB REHEROEPLILEIVE ok Bhsfoc PRy o ag ngged

| ead to CBRTfvoildratpe GREQFIDINDIS; 42) d5thByC FRE afafant 8134 (SHID ¥Osk4) Thelblot

functional domaj qtein that j | ed. ti
P ot B By bed wirsaroearare peoke ek BitoRy Qs oD s SRIPHGIT PR
protei n ghialichascInaet Helhglpaatié amibod) (Fhnsfidc))efdsRRrisay, twivielifyadxpeestion of

famliar wth so-called m niantibodi es which have a bi-, tri- or
t et r aval e iFlagrtpgged (FIR heenspesderi ved from scFv. The nultinerisation is

carried t [ i - - et- i.C..cOl inkyar 1 1 et
o S Go e GRS BEkS b MG SELEROST MR R Plie
sequences-HRP gadesipin veaadudbéakibare, BKPASGFR kinkscadead (KD, exhitehersr Blaggduksl

25sequences’ or."hetergl.ogous._genes. Skratisgenes: with res Qo the
ot ol I8 ByEW SRl A SrEre cahaunee Gk SERE s el SRR QR
endogenopisSEAURO &Rl @AlcddBREpdibtstdfer RREiunt Eldnge. A2 -valudPeorrespond to the mean of
2008110 88PCT/EP2008/05249% A "het erol ogous” protein is thus a protein
expressd@@hﬁ%ﬁﬂﬁmﬂﬁ%éﬁ@ﬂ%@%ﬁ§E§@quepce. Het er ol ogous. gene sequences can be
| ntr Odu_cgg ddﬁ%&aﬁg&:ﬁ&g%ofe@éém@xf YRPICERD (orH) LS Hk R HERIIXolei RELKELGER ¥
an eukaiyotic, and even nore preferably a mammalian expression vector. 5
Met hods @rs®dn COSGants. The images tsbown aresstacss pf emeraincontpcal gsetiansnSeilkd haredd im.

th : d ib [N i . | i . i
T R P Lo

funct i ongd)ae UPTERIS Ssule bag 0 pPnoaRE £, (calafpemest).s, term nation and

pol yadenyl ati on signals, selection markers, origins of replication, and
splicing signals, are reviewed in considerable details in (Sambrook et

al ., i%ﬁﬂs{pﬂ@' reef Qﬁﬁ%’ﬁeﬁ)@vvﬁ\f}ﬁzé@ﬂqﬂ@}q VB9t ORRAL OINTERRFEICENCGE D TIBIES
not limted to plasmd vectors, phagem ds, cosm ds,

articifi SEQRETORINIBADSEBRI.(e. g. ACE), or viral vectors such as

bacul ovi rus. retrovirus, a irus, a i_at ' , Sl ex
virue P RE RSk sty FIECSARARELR AT Wl kR s Rt
Wty pineald-l(whitoniaazn(lihs grepr-olear wpédific SBYAHEQIDI XiaD) sraCERTtspte it HBNA

Bt | oF ot lesomaalpatian i grres HOFIIaN i 3R W 80 bGek 3 aBikm BRGR Ngfs ™™

eukar yoty RKRLE RS 8t trip ARS8 ki fleRitheRtsGhOMNoRE, Stdratsit gENNI Ch &
polynuclgﬁ??de ga 1§§“§§§%§¥iJ§%y ﬁiﬁ%ﬁd, a?e wel | knoénafn'the art and

some ar e(Byoeserni Blot pf gheatdllabylsates pbi L orabadivath guami-aensBiriattagsems anfibody.

Jol | a , Vi.trogen r . ;B , ' or BD
Bios%ﬁeﬁﬁ%%ﬁ 381 ec FUE§%§diﬁﬁg?@%@anéﬂﬁﬁH§ﬂ%%@ﬂ%%@@%dénbodinent t he
expression vector conprises at | east one nucleic acid sequence which is a
regul atory sequence necessary for transcription and transl ation of

nucl eoti de sequences that encode for a-pepti de/ pol ypeptide/ protein of
interest. The term "expression” as used herein refers to transcription
and/ or translation of a heterol ogous 25 nucleic acid sequence within a
host cell. The | evel of expression of a desired product/ protein of
interest in a host cell may be determ ned on the basis of either the
anount of corresponding WD 20081107388PCT/ EP20081052493




tuRNA that is present in the cell, or the anount of the desired

pol ypeptide/ protein of interest encoded by the selected sequence as in
the present exanples. For exanple, nmRNA transcribed froma sel ected
sequence ywetholge79ssant i tated by Northern bl ot hybridi zapd-gershdddendcl ease
RNA protection, 1n situ hybridization to cellular RNA or by PCR (see
(Sanbrook et al., 1989); 5 (Ausubel et al., 2002) updated). Proteins
encoded by a sel ected sequence can be quantitated by various nethods, e.g.
by ELI SA, by Western blotting, by radi oi nmunoassays, by

i mrunopreci pitation, by assaying for the biological activity of the
protein, by irnmunostaining of the protein foll owed by FACS anal ysis (see
(Sanbrook et al., 1989); (Ausubel et al., 2002) updated) or by honbgeneous
time-resolved fluorescence (HTRF) assays. 10 "Transfection" of - eukaryotic

host cel pR;it b, BOBRKENSIH ERRIVIEFOR T@XPSESRITIOMEANOY , resulting in
genetically nodified cells or transgenic cells, can be perfornmed by any

met hod whd caasenims is rgﬂtenen ralationre thpomephen efiproteiny, which It e hisrcoasengis ssauence
1989) or {36! reflioft 1o 12 ket BHALED adBAUHECH OTHAPLRGHS tal GiUlE domt
are not T1m Yo Prposone medi at trans ection, calcium 15 phosphate

CO- pr eci mmatsummquaioe@ﬂ?/mﬁihaSTarR,T (ozhane atoitams c((mmamdalmve the given amino acid at

DEAE- dext r an) - -nedi at ed transfe ..prot. ast. fusion,,viral infections
and nﬁcr%PﬂFé&WﬂBﬁ“Kﬁw%gé? bﬁ@nPﬁ ?E@F?%ﬂﬁ¥ 1§ 8t abl e transfection.
The transphigebhseRsudBEquencd Hat geﬂ&ﬁwdd@msﬁ]@tthmm h@ns bagkien “BVRRENGY: sssl
expression of the heterolaqous genes in the particular host cell line and

type i s Pepsisardedrava. 139, d1RB 2 olrece 330 bé3 et er i ned by routine
pr ocedu_rg% /?%or?%&ﬁ%&%é@%i?ﬁ@l%é 20 &or QAT Yithsin fyﬁﬁel@@ ei t her

i ntegrat cel enone’ or an artificial

chronoso r%q’fﬁt'ﬁf agﬁ)l%{ﬁ%n% vlllsoé\eg‘h ¢ R4 &Hadle %‘edS ofdSinlahifE adl Akdment of
narntarn Wit reer e prac Ice o e present 1nvention
mnll1@np$b&RT1hﬂhﬂsmnmﬁheﬂmbshgmndﬂmamﬂﬁs5@%n&@mmmm&@%cbeﬁmqunesmgﬁ cel

bi ol ogy, nol ecul ar biology, cell culture, immunol ogy and the |ike which
are in 25the skill of one in the art. These techni ques are fuIIy di scl osed

inthe current literature. See €. nbr o et .al. | ecul ar ni n A
Labor at oPSf theflarngypinggeid %E}lpdln%%’F ?%@ Plé%‘@ atjgi arl cotresponding 8355659
2008110738&HCd} REQ8NY/ 052493 Laboratory Press, Cold Spring Harbor, N.Y. :
(1989); Ausubel et al., Current Protocols in Nblecular Bi ol ogy (1987,
updated)ﬂaﬂwémm ed., ESSEntial Mlecular Biology, |RL Press (1991);
Gbeddel 3 hﬁ“%ine Expr% n Technol ogy, Academ c Press (1991); Bot hwel |
et al” €4? t hods for oning and Anal ysis of Enkaryotic Genes,

Bart| ettagubl . (1990); AMLBfERG,HILEIEMNP RECEHV /WM DNA Met hodol ogy,
Academi c Press (1989); ﬁyéuﬁg#er, Gene Transfer and Expression, Stockton
Press (1@§ﬁ?lcﬂtPherso t PCR. A Practical Approach, IRL Press at
Oxford Uﬁhrﬁﬁ%'ty Presq)@hg 1x; Gait ed., Aigonucleotide Synthesis

(1984) er & Cabs eds. ne Transfer Vectors for Manmalian Cells
(1987) Bukophobisdt |  MardvwkLF. S LEELL. MBRE¥eWnol ogy (1991): Pollard et al.
eds. Anuggg Cel | Culth% Humana Press (1990); Freshney et al., eds., I1)
Culture o Afimal Cells. Alan R Liss (1987); Studzinski, ed., Cell Gowth

and Apoppsisis, A PractH@EﬂE}h@ﬂh@dﬁSTlRL Press at Oxford University Presss
(1995); Mel aned et al ggi Fl ow Cytonetry and Sorting, WIey-Liss
(1990); RFHFEM Pr ot ocd&-Kn Cytonetry, John Wley & Sons, Inc. (updated);
Wrth & ddser, GEnetrg&Eng(pgﬁr ngvof Aninmals Cells, in: Biotechnol ogy
Vol. 2, Piihler ed., VCH VE|nﬁe|n1663 744; the series Methods of
Enzynoldy%N(Acadenlc P#bé% 15Inc.), and Harlow et al., eds., Antibodies:
A Labor nual (1984p ﬁ@%# fhe invention relates to a nethod
of p?odﬁ%ﬁ%%lghheterol5gghs prot’ein interest in a cell conprising

i ncreasing the expression or activity of a protein having an anino acid
sequence 20 conprising a steroidogenic -d2ute regulatory related lipid
transfer (START) domain O aderivative or nmutant thereof, and effecting
the expression of said protei.n of interest. In a preferred enbodi nent of
the present invention the nethod is characterized in that the heterol ogous
protein is a nmenbrane or secreted protein. 25 In a specific enbodi nent. of
the present invention the nethod is characterized in that the START domain
protein is a mammal i an START donmain famly nmenber such as PCTP (SEQ | D NO
-48- WD 2008/ 107388PCT/ EP2008/ 052493 27), StarD7, GPBP, StarD10, StarD8,
StarD13, DLC-1, StarD4 (SEQ ID NO 21), StarD6 (SEQ ID NO 25), StarD5
(SEQ ID NO. 23), MN64, StAR, THEA-2, CACH or StarD9O or a derivative or
mutant thereof. 5 In a further specrfrc enbodi ment of the present



I n anot her specific enbodi nent of the present invention the nmethod is
characterized in that the START donmain protein is selected fromthe group
consisting of CERT (SEQ ID NO. 11 or 13), StarD4 (SEQ ID NO 21) and

St ar D5 (%%Qﬂﬁgs 23). In a further enbodi nent of tHerRFRaeRkaobNvVENti on
the nethod 1s characterized in that the START 15 domain protein is StarD6
(SEQ ID NO 25). In a preferred enbodi nent StarD6 is encoded by a

nucl eotide with the SEQID NO 24. In a preferred enbodi ment of the
present invention the method is characterized in that the START domain
conprises at least the 219 am no acid START domain of CERTL (SEQ ID NO 20
19), or at least the 223 am no 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

mut ant t her eof In a particularly preferred enbodi ment of the present
invention the nmethod is characterized in 25 that the START domain _protein
5 cor anfKIIRE aieT SNTRPBIAL HOBEF (CERT-SHOREAIS MANGCLERRFL ~4801BB NG
13). or aPﬁSb. 1Y or mutant thereof WO 20081107388PCT/ EP2008/052493 In
anot her specific enbodi nent of the present invention the nethod is
char act eExpredionrvohftatetstheMBSTARIERIBMT or freanetant GER Triitaverd seblyanireduced into

transfer ein CERT and said.nutation disabl d /or..del S '
phosphord FER) Biedurten cefl i Subifig Mupal BERPRERS TegyThssiiody Sf R R g e
CERT. 5 ﬂr:ﬂas%erfeb' bh e spSRBE 4G proauhiadiy e ticsobtablbeloptewadthan Avevuiddo) il gerial
nmethod is characterized in that the START domain protein.i tated
ceranideﬁ@@%ﬁ§WéﬁEﬁﬁdBéNﬁ@%ﬂﬁﬁb%ﬁaP§§Wﬁ“%h9§ﬂ#6ﬁ“&?§h5F§§R§H§HWg?nﬁ%ﬁé@és
the protgi | i LGRSt freeE iR hta it tduPRf 1dee
ioln a %%?ﬁ%%ﬁ?@%ﬁ%ﬂgﬁg'e%rggﬁgﬁﬁ%%%%gﬁﬁgg?ﬁtﬁgeg$esenta?%@%ntion t he

met hod i mdejradac tepdrineditsiin shdvat. t he nut ated CERT is CERT 5132A (SEQ I D NO
15). In anot her enbodi nent of the present invention the method is

- char&tterized in that said nethod results in increased specific cellular

prOdUC}iFK?%K@ﬁI§HE@EROQUQK§JSEH${EEN@EEASBS$ﬁMﬁSE%RETKmﬂcogparisgn to a
control ce expressi ng sail protein of I nterest, t ere al contro
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lipid tran In or a derivative or nmutant thereof. 20 In
anot her @RRT-WT) enthoGEREmutsht $ 156 Ap(EFhH A) nfremt the reseltias wisbleowllipgols (n=3

characterized in that the | ase | ; -Vity<is.ab %

T0% “abatit STobPe) ABb i oabREaTe SsRbBELENL S, SuloRg, e ARithe
40% aboprbddeli¥itl GorlION (b1aE0baratmad thSits (weplos)twd@tlodod foreith gaotipeand
70% about 71%to about 80% abou 81@6%0 about 90% gbou1-91@6to about
100% abilatet e mupn Faltgirftthe ooy Dosto GOl BESFPESTYSHIIAEEey 4t ut 200% t o
about 29986 WD R 8haRE-NARG W PR YO fRBQUEVEI D Hoyrs VO
2008/107@%&%@#?%%%%%%f%%%%ggyﬁﬁggﬁgégfe%red enbodiﬁ%%f of the prigent

i nvent i offomiiey FetrhSdmplkss Ghar the cell culede iflid were telgndt dal §. 3 anda/ endarbipster do
cell such as a yeast, ant r | i fi . i .
a1 aieE QR o g o KIS Hfdane SpRRge dridhealifll (BPabl sjer ()
met hod i we@hal@abier idesloitdt dvbathestahe of @rinehtatian Tawi foldwinglcklls twrcacdmpmardder
speci fic enbodinent of the present invention the method is 5 cha acte&&&ed

in that Mark (cld), CEBRE-WtaAvarnddbFREtvh cals (€21 SFers TRTYt e plan
ifi : ' ' [ h hod i h i zed
speci 'Cdﬁﬁg%g%ﬂﬁﬂﬁhﬁ%s%?ﬁ tB%iQP%%(R%%DtIOH the nethod is characterize

in that sai IS a crita |”"such as Drosophil a nel anogaster. In
a further enbodi nent of the present invention the nethod is characterized

in that said cell is a vertebrate cell such as an avian, fish, reptile or
manmé&l i an cell. In a specific enbodi nent of the present invention the
method is characterized 10 in that said cell is a human cell such as the

human nyel oma Gentl e U266, HEK293, HelLa, Hep& or HT1080. In a preferred
enbodi nent of the present invention the2bethod is characterized in that
said cell is a rodent cell such as nurine NSO, Sp2/0 or Ag8653 cell, YO or
YB2.0. 15 In a further enbodi ment of the present invention the nethod is

characterized in that said eukaryotic cell is a manmalian cell. In a
speci fic enbodi mrent of the present invention the nethod is characterized
in that said mammalian cell is a Chinese Hanster Ovary (CHO, nonkey

ki dney CV1, nonkey kidney COS, 20 human | ens epitheliaimPER C6TM hunan
enbryoni ¢ ki dney, HEK293, baby hanster kidney, African green nonkey

ki dney, human cervical carcinoma, canine kidney, buffalo rat. Iiver, human
| ung, human liver, nmouse mammary tunor or nyelonma cell, a dog, pig or
macaque cell, rat, rabbit, cat, goat, preferably a CHO cell. WO
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In a further preferred enbodi nent of the present invention the nethod is
characterized in that the io antibody is nonocl onal, polyclonal,

manmal i an, nurine, chineric, humani zed, primatized, prinmate, human or an
ant i body w4 ageiikss0r derivative thereof such as anti boslyyrewiaaegsobul in

| i ght chai n, 1 munogl obulin heavy chain, inmmunoglobulin Iight and heavy
chains, Fab, F(ab')2, Pc, Fc-Fc fusion proteins, Fv, single chain Fv,
single domain Fv, tetraval ent single chain Fv, disulfide-linked Fv, domain
del eted, m ni body, diabody, or a fusion polypeptide of one of the 15 above
fragnents with another peptide or pol ypeptide, Fc-peptide fusion,
Fc-toxi ne fusion, scaffold proteins. The invention further relates to a
met hod for increasing secretion of a nenbrane or secreted protein of.
interest in a cell conprising expressing said protein of interest and

expr essi NAGEMNY 1oy SEOUENGE LNgTANGaN no aci d sequence conprising a
steroidq&%gic acute regulatorg rel ated Iiﬁid transfer (START) domain or a

deri vat i YBQ4P MRt LMICE: prépeider horfn PNOeRERSIPIFGAt her relates to a nethod of
Pr 0GUCI NGk ARG AL TObr B FhifuPPRNGE PRPISIIIARK ST 1N a cel | comprising
i ncreasi ng the éxpression of a protein having an amino acid sequence 25

conpri si $EQADNE@roiPdFgenine fachirean BYNCHRON-F27E ated |ipid transfer (START)

domai n o 20 107388 1EP / rivative or nutant thereof,
and e?feé?@@%e‘?%%%‘@?roﬁr ‘fmas“azls]gé‘p&gﬁi%??’g‘f&qvm erest, whereby the
order OrgEOEPNE@ APERpHEY BENIBMEDNBICERT- 388Reatién ¢ enbodi nent of the
present invention the nethod is further characterized in that step 5 a) is

carri ed DR 1B¥Qr& P&Reprimgr. for humpay MNAHGER pldsiruncationfsvdi nent of the
present ¢ @M. RhNRdidERfyrt her characterized in that step a) and
b) are égggggg«gzﬁggﬁﬁultaneo&%?y. I n anot her enbodi nent of the present
i nvent i oSE® he N@theRNA/TINK siidiRIeBar acterized in that step b) is carried

out befo . a..preferred enbodi mrent of the present invention
t he HbtH@%Qibﬁﬁ%giSggﬂ%?#gégﬂﬁﬁfadditional i ostep of recovering the
protein QEQIDMNED @61 hunkdd: EBERESIIRCAAl | y preferred enbodi nent of the present

i nvention the nmethod further conprises an additional step of isolating and

puri fyi nigEQ AR NP dd rwmaps CERTaresi. | n a specific enbodi ment of the present
inventi0§E2&5Tﬂgﬁ@p§uﬁgg@@k§Q§cbp@geasing the 15 expression of a protein
having an am no aci d sequence conprising a steroidogenic acute regul atory
rel at ed SEQIQ NO apshenan SERRT) ptdtarai n or a derivative or nutant thereof by
t ransf ect. L1, with cl i de encoding for a protein having an
ani n&’ aéﬁgggggﬁgﬁéén@5§p9%§ﬁﬁ§%ggsIgg%idogenic acute regul atory rel at ed
lipid trem3fipmNG $TARMand OBRITIS IR Agpraketni vati ve or mutant thereof. 20 In a
speci fic_enbodi nent. of the present. i ti the nmet hod conpri ses
transfeCQEQéD§ﬂPéééémme§TﬁB§1%WP§P(g%$€HG@EEOtide encoding for a protein

havi ng a$E THhH 361 inSRAIYERARE HONRAICHHYpRtss er oi dogeni c acute regul atory
rel ated ”gld transfer (START) domain or a derivative or nutant thereof

and tr anSEQEIDINGG 18 dunane BT ARIT Poraaig £d3LsONAuc! e, ot i de encoding for a
protein it t. 25 : X %%ﬁgp 2008/ 052493 In a specific
enboa?néﬁ%gg@}?agap@%%ih§¥$%§g%$%%% e g¥&§$%donain protein of the nethod

i s char agE@EID2e0 20ymeinn §tairDd uDBA upon ER stress and/or is structurally
characterized by having no further structural notifs besides the START
domai n s%r%@llaé‘lé?é‘flmm(ﬂsﬁ@ﬂP PRSI 21), StarD5 (SEQ ID NO 23), StarD6 (SEQ
ID NO. 253 0h NR&ER: - KRrDOepRA) . 5 In a preferred enmbodi ment of the
present 1nvention the nethod conprises increasing the expression of a
prot ei n $QAGNQAAE3 amingen: StaildS pedience conpri sing a steroi dogeni c acute
regul at I i pid (START) domain or a derivative or mutant
ther@bf%ﬁ%ggﬁgﬁgggymgg ‘§%%§€§% ing said cell with a first polynucl eotide
encodi NngSEQIDANP 261 laintanh 816kDE pateian no acid 10 sequence conprising a
steroi dogenic acute regulatory related lipid transfer (START) domain or a
derivative or nutant thereof, whereby tB& increase is neasured in
conparison to an untransfected cell, transfecting said cell with a second
pol ynucl eoti de encoding for a protein of interest In a preferred
enbodi nent of the present invention the nethod is characterized by that
the 15proteins expressed in step a) and b) are not identical.




.The invention further relates to a nethod of producing a nenbrane or
secreted protein of interest in a cell conprising I ncreasing the
expression of a protein having an am no acid sequence conprising a

st er oi dogahidessfds@cut e regul atory related |ipid transfgepeDbédikessgdonai n or
a 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 nethod of producing a nenbrane or secreted protein of
interest in a cell conprising increasing the expression of a protein
having an am no acid 25 sequence conprising a steroidogenic acute

regul atory related lipid transfer (START) domain or a derivative or mnutant
thereof in said cell and expressing said protein of interest in said cell.
WO 2008/ 107388PCT/ EP2008/ 052493 I n a specific enbodi nent of the present

i nvent i ogEQ B NB LB OoELnhsh: PUaPaiNeki zed in that said nethod results in

i ncreased specific cellular productivity of said protein of interest in
sai d cel PERADIABAr e PO TR ne@if# ol cel | previously transfected with a
pol ynucl [ ' f - | i est, but whereby said
control %g@Eﬁgggggﬂ%%&ﬂg&gﬁﬁﬁg§g§§§g§%§%§gg??gﬁkg§ a protein having an

am no aci d sequence -conprising a steroidogenic acute regulatory rel ated

speciti OEMILERRESTRPRIBN oR iaf ESVENTON, [0 Mot hod | o char acteri z6d”
in that phetpiditRingl dddiffcatiod @Fegbtcirs By Phoépbbivladdhcll 4 Top@ansi Mmychanisall gh

the Gol gi conplex. The jnvention furthﬁr relates to.a nmethod of increasing

speci fi cm_é‘é‘lel ﬁ?@?%@&@cf’h?ﬂ&ey%ﬁ 0 _ mws é@?“/éttyedn‘fﬁirl%? el Ricgyprotem

i nt er estipj Boh€hi rﬁ;ﬁfé@é biHcB@ ot AFUGSN PRIV 2 &G &I ADE aOthe "BVIS: Y104
systens conprising nuclelic acid sequences encoding for at |east tTwo

pol ypept wille 148Hifh briepytha dnily ddcabelbsiratc] dottifid tng date Soatepr whether thaviolgi an

am no acid seqguence.c ising a steroidogenic acute r | atory,rel at ed
i pi & t r ORI IOF RS ER D BOHET Y GEE\aY PyRUOSFalen (B5 I BF IS A HL o
second peHoVFHeRh&RIR! | 8RS Odahody,Prieineidn pMOTIR, erfsl ABgnwhebRYsUshenotifs
protein of interest and the protein having an am no acid sequence

conpr i sipysehosylaied by Sdh (Rondates 2k 9k P\ catlewrere tpingfeeted wathexpression
(STAR T) Ve%?@éd&ogiﬁjﬁ%#%r@{ah%@& CHRTOhy CHRAN! ThOBER®s E?see&%%ﬁﬁﬂ%%r%ﬁﬁ&@d d
t or | t he

cell. The inventio rnmore relfates to a netho ncr easi
t r ansf ecwitlo Flef fpecifie nowiboflicn ané | dnalyxpl bg sWagicra bietog awith dhe sy BF eahtibody

protein jnterest, i el.l conprisi transfecting: sai L-wth a
Pired poIalREEAET o bR il Rt wah i o RS S REUAC E L pEEERT e albre
conpri siwgkdy, 2k $hr of ATIEN GvAC db@ctee HIGUREY 49) athed wehipdr dddtsdal 6f the
(START) domain or a derivative or nutant WD 2008/ 107388PCT/ EP20081052493
t her eof , PhogpiwadaedtCER Fr axedarar mapgbss glefed do its\nopnabdig¥ight th &myh assreditssde

encodi ng, & Pr, i ' \her-e i i nd se : :
o 010 g LR MR SO o BB, T cins
enbodi nmewhethdrecdogriginn iod CERA! lat s pMO Bt ihody wis dqpcm(&a.silm RKHR, we expressed

et SSCBRE e T L B BKDY, B8 1 5 o7 IR e R e
m ght  bensk $s@sHowr! 8GosiliR & heQbolbNdRiRSt and Sﬁ@?{g@s&dwmm SRIIBhAENRGES B HN

construct or on a separate plasmd. In a preferred enbodi nent the

i nvent i oloriindndtnesative fshenhdlueser ish@le 280y Gogapressipns peénacdye PED:pbelishedhcy

of a cel} r'%kﬁg‘ i AA . X i I ! he

transfec€$%ﬁg£ ?iC|en%?ﬁ6@9g#¥¥@$q%g?%§?P%%$%§hﬁﬁ%h%?8 EI#%O Qﬁﬁﬁéégg%m%r

t he exprasso @EIbinctied EPRT tposphengdatichnEIGHRERMH)ohipfdiridsér pretias es thaughh

expr g'\ssSItg Qlctvft‘i\t/[%, \(J:v H:Bralres Ifor}glegl\i\agmpe%h}ﬁ?euﬁkea%a ITQﬁ\? ’(LéaviI];eI z{nsdtLoewen, 2006), where
PKD is localized. Immunofluorescence staining of Flag-tagged CERT in COS7 cells

-25- '




pol ynucl eoti de encoding for a protein having an am no acid sequence
conprising a steroidogenic 15 acute regulatory related lipid transfer
(START) domain or a derivative or nutant thereof and a second

pol ynucl @ s@1e8ek0di ng for a protein of interest. |n grSpeoidisesos

enbodi mrent of the present invention the expression vector is characterized
in that the START domain protein is a manmali an START domain fam |y nenber
such as PCTP (SEQ 20 ID NO 27), StarDr7, GPBP, StarD10, StarD8, StarD13,

DLC-I , StarD4 (SEQ ID NO 21), StarD6 (SEQ ID NO 25), StarD5 (SEQ I D NO
23), MN64, StA R THEA-2, CACH or StarD9 or a derivative or mnutant
t her eof . I n anot her enbodi nent of the present invention the expression

vector is characterized in that the 25 START donmain protein is ceram de
transfer protein CER T (CERT=SEQ ID NO 11 Or CERTL=SEQ ID NO 13) or a
derivat | MexpessBUitsaith GiTer2gedd PREB- verliRd2 @B 10 #a8 $REFihERBGRBIA524H3 Golgh
speci fic enmpodi nent of the present invention the ex reSS| n vecﬁor

char act ef9mRier (FGURR 4Eh M lerareessixncsmepiypusaesh e spplty %y&@ In

a speci f e odi BRI Has BGRE 88 $tuck VUL P&%ph&?la@i&ﬂrﬁgﬁhﬁ?ﬂg MREHREe o
characterized in that sai d irst polynucl eotide increases the protein

t r ans porisoformawersl irinvirdly tdsporséde ﬁlf@hysnbaltylfﬂmﬁ CHR avheprag PKIRS aonboed teanley of

t he present. i nvention . the e S|on Y

STARY dofedROpigt e bl SEAPkd B foin Beofues PR BEbE, 58hekt 4P kaitl?
mut at i onsubgietits qmcﬁ&nadsd)flpﬁbﬂeﬂmepﬁmamepw P o RKD2 me Baty sbew e,
thrconine or tyrosine position wthin the CERT protein I n anot her

enbodi nefoseiorylpie Pﬂ?f@ﬁ}z heWéﬁ%rfa@Weméi?éPég@Fsé?{ &t P5) s characteri zed
~in that the START donmain protein is nutated ceram de transfer protein CERT
and said nutation disables 15 and /or deletes the protein kinase D (PKD)
phosphorT¢ atentdfy p@.ﬂ@ﬁllbﬁecﬁﬁﬁffomﬂitep 0sCER B wd 82rcheh &rmoméaitPKthemﬂenwn motifs

further rel a esi a}ce I‘J Si ng the ex restzll op Rl(3ctor f;l%he i

| nvert i oarinzed B i CRce FOUF B YBVRG TRt eBic> AT dieiing n e <L eyt
char act ekiafied tb . {dhat (ﬁ'aﬂhﬁroﬁﬁlU Tin® feriaek ar yodifichsCEI2 armligin, &ﬁatahmgaﬁé PKD
pl ant, woad, insect, avian, fish, reptile or mammalian cell

20speci foops@npomoreatd sonseried semse mecienBHE YRR ¥He wer ?Xcr%ngeﬂé? @?@P?Sz‘@a
in that saigd sukanyg én(émgelI'heée 1in BtaNR VBl &pr&Sdd in m@%@e%m‘ | mderbedi gent

of the present 1T nvenfion the ce I's characterized in that said mammal i an
cell is rac@mtmsl@ ﬂHarpM@TTFsz’oydj @@estmgmmwamrdu@,m@mmz torlkmye kirdgaigd

000, 25, Bt B A8 ! BEET b AR SO Mo R 285

car ci noMBebiEaNinEcdtive NEFYlosoul Hladsphdrgtlatibh, V@hl,le 2 7S272W0mutation did not affect the

20081107388PCT1EP20081052493
pMOTIF signal (FIGURE 5B). This suggested that serine 132 is a PKD phosphorylation site

specifically recognized by the PKD substrate antibody. To confirm that PKD was capable of
directly phosphorylating this serine residue in CERT, we performed in vitro kinasc assays with
20 | 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
25 recognition site for the pMOTIF antibody (FIGURE 5D). Taken together, these results prove that
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human | ung,. human liver, nouse manmary tunor or nyeloma cell, a dog, pig
or macaque cell, rat, rabbit, cat, goat, preferably a CHOcell. In a

speci fic enbodi mrent of the present invention the cell is characterized in
that sai d3dod/eehds is CHO wild type, CHO K, CHO D044, pCAcriobd/éXsoBl | , CHO
Pro-5, preferably CHO DA44. In a specific enbodi ment of the present

invention the cell is characterized in that said cell is an animal cell,
preferably a metazoan cell such as C. elegans. 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 mammalian cell. In a specific
enbodi ment of the present invention the cell is characterized in that said
eukaryotic cell is a manmalian cell, preferably a human cell such as a the

human nyeERmHs & gbhdihdPK D26 strdtE2980 atie ayiviiepGAemtify HFANBTR2 avor gecific PKD
preferably a rodent cell such as murine NSO Sp2/0 or Ag8653 cell, YO or
YB2. 0. 1fiopphorylatiemtitcdh (Edkb-her relates to a protein of interest,
preferably an anti body produced by any of the methods described. The
invention further relates to a pharmaceutical conposition conprising a.
pol ynuc| 8ainedé2 seguenc dossprorimifiote tht 6ERIHY dpmpiadaminegcidd3exdd ?b@@&% ibf

a protein havi n_amno.aci d.20_. r.Sl - i LG
AR b e A s o L T
mut ant t fiareoWclthercfony ginitidiad Pifditheinding ef wilkl ayesCERT and therGERE81 32/amutant
conposi tjon conprising, a.pol ynucl eoti de_sequenc i cl s_or reduces
the expr®sdEEprogns d’rﬁﬁeﬁ’fa‘éﬁla (h‘?a?ﬁd‘s%?ﬁfs'a o CXEQ“?P} géﬁhglﬁ‘?@%ginffﬁis stfar]fﬁle]ét?y
START doé%rélsiﬁ the QEIRY 3htiMifs ArasMab@iatedt RRRaAEmbrad¥d spotted with a concentration
2008/ 107388PCT/ EP2008/ 052493 | n a.$Fe0|f|c enbodi ment of the present

i nvent i ogradinet phthe rdaeranti plasp o5 20l toyn@ ERTC PeiBe Werendiopiad viRdheir
START doggi,n. s i 3 i I g tejn =S :
T or° cormp e B ol f LRGN RaRR S SR T TR b R

speci f i cseeatabpliospitilipdd sjdois pine skyplayed vemty inrerddien. hidr PigOEUHasada et al., 2003;

conpositjon is 5 char ri i hat the donmi n_ i EQ | D 7
or 19) orevangEid Yapr, g%é‘?) ﬁ‘ﬁf{g%ls T%%@E‘&fn% WW@’@S&&%&@%&?‘&@ Ao 89Nu%oll1%
present QMRS dcBRdtHA8s ROSSHBEEYTd el ofCAERERI thh®Prokein, GagRGhe iricZRckd affihipat
t he pol ynucl eoti de sequence is RNAI, siRNA or antisense-RNA. 10 In a

pr ef er r eef thorb&E&TnE F2Aomutans topthisaehasphohip i GHREH )p hagsik etiesccdita imply that
conposi t xoR—i Ly I [ Ot il For

ot | oG BAeARET 6 Bl Tol. ) SHORLAERG KD R o Siotases the,,
GPBP, St ffiftity), ofSCERDB to Stef)P13yd DhePelly, rStwdat® teSHEQedabiaiOof 20FRT Swith DGoIgSEQ
ID NO. 25),. StarD5 (SEQ I D NO. 23), MN64, StAR, THEA- 15 2, CACH or
StarD9 of*@PHBFY-vative or nutant thereof In a particularly preferred
enbodi mrent of the present invention the pharmaceutical conposition is

characterized in that said pol ynuc| eotide is_conplenentar%ito t he CERT
nucl eot i Hee SEBEaneisinghas haen shave focfynctionsiset Iipid (tansfer pretersitigepdy ghali 7903n a

~nmost , pr %rtﬁﬁ%g%gﬂggéemm@ cﬁgﬁ‘i p%%?@%%a&dh\é&n}e}nﬁ@ 13DEIRBAARG QU F R bind

conpoOsition 1s aracteri ze t'hat” sai d pol ynucl eotide binds to
ei t her t el tGRFEr geasiderbetven QERTbrpmas e this eridnGEP fraggel eversiomb oflivitd titpedfER he

present inv o) he pharnmaceytical c Lt i $.characteri i-n t hat
Cai d pol JIUCEBOR deA, WER o GaNs S OO DA B de o AL CErt G aelig) Was
parts thgf.89kd 2& cEReniieNRifiOnRpitUrnbRF adtbhigt Bt OFREPHasdteaeait (RIGURE 6B).
conposi tion conprising an inhibitor or suppressor of f.prot in h@yin an
am no aclndthiseassen canallompitangliay vasicles contaiggenecisciabeed serame a tluorescent
200831107 i R
T e g B ek S A
or nut anz00ShSemethatin 2003 ékhdn thesndsodi hposomes wetpemixce st an ereesstaf onlabled
phar maceuti cal conposition is 5 characterized in that said inhibitor or
suppressor is a chem cal substance or aZpeptid-inhibitor or an inhibiting
protein such as. (i) protein binding to CERT pronoter thereby inhibiting
CERT expression, (ii) protein binding to CERT or PKD thus preventing

bi ndi ng of PKD and CERT and hi nderi ng CERT phosphoryl ation by PKD, (iii) a
protein simlar to CERT which however does not fulfill CERT functions,

t hat nmeans a "dom nant-negative" CERT variant, or (iv) a protein io acting
as scaffold for both CERT and PKD, resulting in irreversible binding of
CERT to PKD (- a stable PKD/ CERT conpl ex) which is not functional due to
the inhibitory phosphorylation of CERT by PKD and the hindering of

di ssoci ati on of CERT from said conpl ex. In a specific enbodi nent of
the present invention the pharmaceutical conposition is 15characterized in




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 acid sequence conprising a

st er oi doggaRbgs@gasse regul atory related lipid transfer $STARDs/eQmBI N or a
20 derivative or nmutant thereof, preferably CERT, contacting said protein

of step a) with a test agent, determning an effect related to increased
or decreased protein secretion or expression of cell-surface proteins.

The invention further relates to a nmethod conprising application of a
pharmaceuti cal 25conposition as described for the treatnment of cancer. WD
20081107388PCT1EP20081052493 The invention furthernore relates to a use of
a START donmain protein or a polynucl eotide encoding for a START donai n
protein to increase secretion and /or production of a protein of interest.

SThe i nvedtepon Hbbsonkel tHeeindtc@Se 1D peraile UGS e UsS Bégligitle, Ohdichengraiimiads,
expressi on vectors, ceIIs aor pharnmaceutical cqonpositions as described. |n
a speci f FRONERBRIICRERIdS st HeFaIPTAFEHRes GMA Peshog S, WAt o of wild

pr oduci nﬂa@t(}:ﬁi &h&’iﬁ&%s 531, 6 BeQdy 'n{brr& £%h fhBrleénBl byva8 IR, SIHth was not

i ncr easi expre55|o or ‘activity of a protein having 10 an amino acid
sequenc eolserned ivdien gortrd wﬂomldﬂg@nﬁoetranﬂi@@ed esfla ves osed (FEOHREDB) pooipared to

e e e R R R PR A T R (bl RIS PlaetP G rore
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PKD in maintaining lipid homeostasis of Golgi membranes becomes apparent by controlling the

on-rate (via PI(4)P levels) and the off-rate (via direct phosphory_latlon) of CERT.

s The transfer of ceramide from the ER to the TGN is essential for SM synthesis at fhis
compartment (Hanada et al., 2003). Golgi-localized SM synthase 1 (SMS1) utilizes ceramide and
PC to generate SM and DAG (Perry and Ridgway, 2005), the latter being a prerequisite for PKD
recruitment and activation (Baron and Malhotra, 2002). Compounds that block DAG production
at the TGN inhibit the binding of PKD to TGN membranes and interfere with secretory transport

20 (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 autophosphorjflation of
endogenous PKD. Compared to the control, expression of both CERT wild type and CERT-

25 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-



positive +H K, R small sA C D GNP, S T,V tiny uA G S turnlike
tACDEGHKNQRS TS5 and effecting the expression of said protein of
interest. In further preferred enbodi nents of the invention the protein
havi ng ary@gRiog7ds d sequence conpri sing a steroi dogempcr/aeuisastogul at ory
related lipid transfer (START) domain in any of the it) previous

enbodi nents (e.g. expression vectors, cells, proteins, pharmaceutical
conpositions, nethods and uses) is defined by conprising a START donai n
consensus sequence or a derivative or nmutant thereof as |isted above ( SEQ
I D NO 28; see also FIGURE 9). The invention generally described above w |
be nore readily understood by reference to the 15 foll ow ng exanpl es,

whi ch are hereby included nerely for the purpose of illustration of
certain enbodi nents of the present invention. The foll ow ng exanples are
not | i m ficR@sed Tdeeymide delivery hadvepbasit HNe/Dend aghitivesid. A efmitah dunonive s oeeently
person skilled in the art. could easily.adjust the condit] t [y jt
Lo ot her besFGeAEn{ e [ anB8ien oo i birs RSOPAPGESNE S R BT AL olel
MATER| AL%gﬁMRls'\ﬁ%aM bbeg eprandiiheanems @ it icbadi 26053 RNAiahbidted
anti-PKD substrate polyclonal antibody (Cell Signaling), nouse anti-Fla
nonoc! onkdockdobodNit Silepnessad theileye)s o @gea%PKg@im%%ﬁist comalex fad binsy
(Roche), rabbit anti-PKD palycl i - 2 : )
bi o1 cohnSFRGY soRet M RME 4R T Blse @bt inelied By (ORI exopemons

( Neonar kefrsnide Thevahe s POSPE éhditating ataritio8IbE fPKEramide oty Greymiltesisiang PRED
autophosphotylatioE .S, descr.i bed el sewhere (Hausser et al., 2002). io

Per oxi dasetiigsat edheEelsheddPylesnt i - mouse and anti-rabbit |gG antibodies are
from Anersham al kal i ne phosphat ase-| abel ed secondary anti-nouse |1gG
antibody is from Sigma; Al exa Fluor 488- and 546-1 abel ed secaondar

ant i - nouSe addsaithe question @ valathes JAERE-avdiated &) W%@@P&rin@eéb@@S%l@ v 2

constructs Ful.l - ' i.f.i I.0g: :
peDnts: g e OB et B Al s OPh bl el eSS moroxidase fuoed
sites an@ chigngdequzhe: (sbie THEGRGL puedh 6s-HRIeanplod uded nay taameparten floiCEERFti@iec
generated by Qui kchange site-directed P t agenesi s. f wing th

manuf act IPEIN & siop(Berd gh %1"(?%{0@?]39‘@93%50%0 ﬁ%é%][?& _ rclogﬁt ke g?‘t%aed
gener at eghiiy 1l e hAd ﬁl@regsfed%@eﬁﬂ_orﬁi) '(ICI5Q]UREI TBY @ ekpltsti ¢Tkindsé GQIIUK PO WIdes

are used: CERT-S132A (SEQ ID NO. 1. 5'- .

cgt egacainhitysecetgnyt trmeewt gficseg potrT (Sawsoy < ¢l SHEPDibedahd ot al,, 2001), almost
ccagggac t t -3 . 2.5

ceaogaacasial IEAGENA S8R 0o ST 0 TR ot g e
ccagt ct edetetagde a@iidesindanghimacn-@ir pssaCERExpreasnemti ORR T atilddyphandCERT138

(SEQ I D .5 5'- WD 2008/.107388P EP20 .

ggt gt cc c%?%@’a@@?ﬁ?é&%‘? a@f"éﬂtg’%?“feﬁé%%ﬁﬁr{éé%ﬁﬁﬂ%} ihgﬁreﬁwl%’ FEFUY!
NO. 6: 5’ snigaghe0s GRS iAGEERAHE A ACESY 9GRCHE CIR)-S1THR nhltag-cChigdred DAL Sne
subcl oned 1nto-p P1 using EcoRl restriction sites. pEG-P-NL-PICD, and

PEGFP- NIotprmed ority the EEBdseild bed pprteini bl is/in(aceridnse vath thy compaygy actygigon
E{Jgg d §76R8 0\ e R DEier-5 5300 PEloUE oM d6gk Rits Bnddplla MRHROKIR of the
- significantly enhanced in vifro lipid transfer activity of the CERT mutant (FIGURE 6B).
However, increased levels of ceramide may not necessarily franslate 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

25 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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cDNAs and proteins human: CERT CDNA (SEQ ID NO 10): atgtcggata
- at cagagct g gaact cgtcg gggccgectg tggagcgectg cggggtcctc caggatcgtt
gggtagtttt gaaaaataat acagagtatg gctgcagagg atccatctgt tttgatgaat

gt cgat tt gay 4p68/10a8dsgt a gat ccagat c at agacagca at ggat agatrdBERPgEIGL4Y3

aat ccagctt gcgtcgacat agtggctact ctgcaacatc cacctcttca ttggctgaaa

t ggaaacatt tagagacatc tactttgatg cctgtgctga tgctgtctct gaagatgatg
aagatgactt tcctacaacg 20 aacggcaata aagaaaagtt atttccacat tttaaagggg
aagcgataac ttttaaagca cattgtattg aactaatggt taaacgtgag actgagaaga
aaagaagaac agaggaagca aaatcccact ttggaggacc agattatgaa 25 gagttctttg
atgctgttga agctgctctt cagagtgaaa aggtgagatt acattggcct tctgtgggga
cacatagatt tgtccaaaag tactcattac aggat gtagg cggagatgcc at gaaggt at
acagaagaga agtagaagaa WD 2008/ 107388PCT/ EP2008/ 052493 acccatgcag

t t aaaggc@brphological 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 showed that the protein localized to GS28-positive Golgi
regions (FIGURE 7C). By contrast, in addition to the partial colocalization with GS28 at the

s Golgi complex, the CERT-S132A mutant protein displayed a dispersed, punctate staining, Of
note, some of thesc vesicular Structures were found to contain the cargo protein ss-HRP,
providiﬁg evidence that these structures indeed represent Golg_i—derived transport carriers
(FIGURE 7D). This finding is in accordance with the observéd changes in Golgi membrane
structure due to local increases in ceramide levels (Fukunaga et al., 2000; Weigert et al., 1999).

10 -
In conclusion, we have identified CERT as a PKD substrate and provide evidence for a novel
relationship between membrane lipid biogenesis and protein secretion. We show that CERT
plays an important role in vesicular transport processes by p‘rovidirig ceramide as a substrate for
the synthesis of the PKD activator DAG at Golgi membranes. We further demonstrate that the

15 system is tightly regulated by a negative feedback loop: Active PKD phosphorylates CERT at
serine 132, thus decreasing the affinity of CERT towards its lipid target PI(4)P to ensure
continuous rounds of lipid transfer from the ER to the Golgi compartment.

The data of the present invention clearly demonstrate that overexpression of CERT enhances

20 protein secretion. To investigafe 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 dctectéd 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

25 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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gttcgcaatg act gggaaac aatgcaatca .tcatttatca ttatatcttt ctgtcattcg 5
atagtttgta atttttctgt gccaaaataa atgttgctat gaaattagca gggacaacat
ggat gggcac cagcctcagt aaacgtttta cttcttacgt 10 cacaggacat aact atagaa

aacacacagg) meggatscca ggat catgac gatttgtcaa tctat gcaage@Uiragygeas
ccaagaaaaa gaagtctgca aactttcatg agggtgtggc gccttgactg agtgctcctce

accttggtaa attacatatg gtggcaaagc actgcaggaa attatttctg tggtggaaac
ctgcttctca aaaatgaccc taaacaaccg gcccaccaga tagctaatgt gagagtatec
agcctatttt gaatgttgacl320 attagctgat 1380 gcgagacgt ald440 tgaaacttggl500
at gt gt ccgt 1560 gggaaaccagl620 gaaccctggal680 taaatttctal740 gttctagl797
human: CERT protein (SEQ 1) 1,40 11) Met Set Asp Asn G n Set Trp Asn Bar
Set Ay Set Au Au Asp Pro

Interestingly, not only protein secretion, but also the abundance of the transmembrane protein
transferrin receptor was affected by the reduction of CERT (FIGURE 8B). When the cells from
FIGURE 8A were pooled and the lysates probed with transferrin receptor-specific antibodies in
s Western blot experiments, a strong decrease in the amount of transferrin receptor became
| apparent, whercas similar transferrin receptor levels were detected in both control cells.
This finding suggests, that the lipid transfer protein CERT is not only implicated in the transport
of secreted but also of membran-standing cell-surface proteins. This might not be surprising as
both types of proteins are equally transported in lipid vesicles from the ER via the Golgi to the
10 plasma membrane and thus use the same cellular export routes which - as we demonstrate in the

present invention for the first time - are influenced by CERT.

The findings and the resulting new model for regulation of secretory protein transport from the
Golgi complex to the plasma membrane described in the present invention can be applied to
15 biopharmaceutical protein mahufacturing. Overexpression of CERT increases
biopharmaceutical protein production of diverse proteins such as. antibodies, cytokines, growth
factors such as erythropoietin or insulin, surface receptors such as epithelial growth factor, and
mernbfahefbound protcases.
Although the method described in this invention cam be generally applied, to all protein
26 production processes, the degree of suécess of this strategy as measured by the increase in the
amount of protein produced can c_ertainly 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
25 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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Pro Ile Leu human: CERT L cDNA | D NO 12) ca ggaagat

ggcggeggwall g%@ta@@@tagﬁfe@%%@a@e@clmeé»t@@w&ﬂ %tci éemamtpff g élefél as CERT
tattt gaagt of, GIHYLPIERADY GAC GHITYS SR ARE ILRYNQirH GBEAUBH Bapacity of the cells under

fermentation conditions.

DEFINITIONS
The general embodiments “comprising” or “comprised” encompass the more specific
20 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
25 lipid transfer (START) domain. This domain of about 200-210 amino acids was identified

imitially as lipid binding domain (Soccio and Breslow, 2003, Tsﬁjishita and Hurley, 2000). The
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t ggaagggta ggcttcattc accgctcgtc ctccttcctc .25 cggcggcggc gcggcgggcg
- gacttcgtcc ctcctcecectge gecactcttcg cttecgecatc ccccgaccct tcaccccgag
gcagct gagg gagcgggggc cggtctcctg ctcggttgtc cagagctgga actcgtcggg

ct cggagoa® pat/ezegaga gagcgct gcg gggt cct cag t aagt ggacar@EeER2aesas493 30
. gtagttttga aaaataatgc tctgagttac tacaaatctg tgcagaggat ccatctgtct

t agcaaggct gtcatcacac tgtgctgatg gatgactttc gaaaagttat gcgataactt
agaagaacag ggaggaccag gctgttgaag ggagaaat ga aaagctaccc 20 gttgacgttc
gctgataatg gacgtattat acttggatag gtccgtgcca 25 aaccaggaaa tttctaaaac
tagtattaac gactgtcaat ctgtctctaa ctacaacgcg ttccacatgt ttaaagcaac
aggaagcata attatgaaga ctgctcttga aggtatacag atgcagttaa gcaatgactg
caatcatcat atctttctgt tttgtaattt aaataaatgt ttagcaggga gttttacttc

aggt act aga

10

15

20

25

length of the START domain may vary between 116 to 250 amino acids, or between 180 to 223 |
amino acids, or more specifically between 219 to 223 amino acids depending on the START
domain family member. The most striking feature of the START domain structure is a
predominantly hydrophobic tunnel extending nearly the entire length of the protein which is used
to binding a single molecule of large lipophilic compounds, like cholesterol. The structural
resolution of the START domain family member MLN64-START revealed an o/f3 type structure
consisting of mine-stranded twisted antiparallel P-sheets and four a-helices (Tsujishita aﬁd
Hurley, 2000). The domain found in various eukaryotic proteins is referred to as ‘classical
START domain' (CSD) while a similar domain specific to plants is known as Birch allergen

START domain (BA-START).

The term “CERT” encompasses both splice forms of CERT: CERT (SEQ ID NO.11) and CERTL
(SEQ ID No.13). The term “CERT” furthermore encompasses any other possible splice form of
CERT derived from the nucleotide sequence SEQ 1D No. 12. _
The term “CERT” further encompassés hCERT protein and its recombinants, hCERT, hCERTA,
PH protein, hCERT A MR protein, and hCERTA STprotein, and further, PHhCERT protein,
MRACERT 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
acell. _

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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actaaaattt tgatagtgtt cattgaacag ctcaatggtg caagaaaggc atgtagacaa
ggatgaactt ttctgatggt gacaccaaaa tactgctgga cagctggcag taaaaatgca
aggccct aac cagacaagat atccttgccc ctatagtcgc cagattcagc tgtaggcgga
aagagaagiy AggAgisgaca ggaaacaact ttatcaaaca cattcgaaagedIvi2gisggsis
tgctatgatt caacattcta ctcagtgtta ttacgtccaa agatatgttt agttgttgaa
gttgacacgc tacagaagta caaagggata aagtggtaga gacttcttgc atagtaccaa
ggaattaatg gtatagactt atccttgcaa cactttctca aagagact gg at aaggaaac
at gacagaac ttaagaaaaa gatgccaatt ggcagttggt gaagaaaatg ggattgttct
ggacatgaag tctgcaatta cacaagaggg tgtggcctgc ataccagcct tgactgaaaa
catgacagtg ctcctctaaa tgtcaaacct tggtaagccc tgcaagatta catatgtagc
.agggcagt gg caaagcgaga gaaaaaactg caggaaagcc tatctttttt taactttatt
agtatttact atgtttttt ctttgatgcc agatgatgaa cggcaataaa taaaggggaa
tt gt at t g@afetHpigahgadpapiidc anldculet ot ageegamidygatlaotd isaatt tetastt m?éaiﬂentical in

ttctcagcga tgaccctgaa caaccgat gt accaga ta aa t .

tatttt gt%eauﬁﬂﬁ%d’fl&h?@t origigal ReaHERCe OERT ﬂ%?%?%ﬁ%ﬂg(%ﬁﬁ F‘% Sre cd 4,2
Asp Asn ﬂ) fe 1:55 I%crﬁ@ Rr PAbcISR ackd o] SQle thth(ﬂ &t 148P9 5% edeatibal ThSeqGbite SEth
Gy Pro al Arg Cys Gy Val Len Ser s Trp Thy Asn Tyr Ile H's

Ay Trp t@e nn@m@l se\q*genw pr i romplemprtpry|spguenc d&%t—ﬁawge pamne as@simijar offeet g o

Ser Qu As yQ/sArgGySerIIeQ/s Len Ser Lys Ala
val 11e Sleﬁl%tlgl t;l—;{eon ngl%ﬁ{wn Gn Cys Arg Phe Asp Ile Ser Val Asn Asp

Ser Val Sagpenkyer dlffetntnékrsgmédr achmsedﬁxsp Bffarehsp ki lmaleeoGs se@icncebr o @fﬁ@p‘t
Ala Ile Gn Gn Lys, Thr n e W
Arg H s UE{msest Véghtsag?o g% h]fas\?glong@%lgell%al ?Oi%ﬁgg’é'r C%deﬂueﬂ‘?ﬁssg% stfftindiof,
insertion or deletzon of one or more nucleotides or amino acids, preferably 1, 2,3,4,5,7,8,%or
10. Deletion, insertion or substitution mutants may be generated using site specific mutagenesis
w0 and Jor PCR-bascd mutagenesis techniques. = Corresponding methods are described by
(Lottspeich and Zorbas, 1998) in Chapter 36.1 with additional references.
The sequence identity of a reference sequence (in the present invention being for example
START domain SEQ ID No.16, 17 or 18, 19) can be determined by using for example standard
,.alignment™ a'lgoﬁthmnes, e.g. ,.BLAST* ((Altschul et al., 1990); (Madden et al,, 1996); (Zhang
15 and Madden, 1997)). Sequences are aligned when they fit together in their sequence and are
identifiable with the help of standard ,.alignment* algorithms.
Furthennore in the present invention the term “derivative” means a nucleic acid molecule
(single or double strand) which hybridizes to SEQ ID No.10,12, 14, 16, 18, 20, 22, 24, 26) or
with fragments or derivates thereof or with sequences which are complementary to SEQ 1D No.
0 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
25 especially at a serine, threonine or tyrosine position, the deletion of a PKD binding site or the

CERT Ser132A mutation.
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Ser

10

aF;rI(é)lCF:;re?am(?de on t%e basxs oia tmxe% 11p1(? cosnesgsnﬁ\é e %&p@aﬁ%ﬂcﬁ:{g lixlfeeaund%ﬁ%spl'[%a-

dylethanolamine at the ratio of 4:1 derived from egg yolk. Its concentration of ceramide thus is
2.5 mg/ml.. For one sample of the activity measurement this lipid membrane is required at an
amount of 20 pL. After the amount of lipid required for activity measurement has been dispensed
in an Eppendorf tube, it has to be dried by spraying nitrogen gas. After this, the buffer 1 [20 mM
Hepes- NaOH buffer (pH7.4) to which 50 mM NaCl and 1 mM EDTA have been added] has to

be added to the dried lipid membrane, so that the concentration becomes 2.5 mg/mL. A gently

15

20

25

supersonic treatment has to be performed using bath type supersonic generator [Model 221 0
manufactured by Branson, Co., Ltd.]. The supersonic treatment has to be performed at 25°C for
3 minutes. The sample then has to be mixed (vortex) for 30 seconds and then the supersonic
treatment is repeated for 3 minutes. The lipid membrane prepared in this way is used in a
ceramide release assay. The ceramide release reaction for the lipid membrane and 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
-35- | |



lie Thr Tyr Val Ala Asn Val Asn Pro Ay Ay Trp Ala Pro Ala Ser Val Lou
Arg Ala Val Ala-Lys Arg Au Tyr Pro Lys Phe Leu Lys Arg Phe Thr Ser Tyr
Val dn Qu Lys Thr Ala Ay Lys Pro Ile Lou Phe 10 hunman: CER

TS132Ac EMWAY obihd B9 14) at gt cggata at cagagct g gaact cgt CECUBEREYG20G

gggccgectg tggagecgetg cggggt cctc agt aagt gga caggatcgtt gggtagtttt
gaaaaat aat gctctgagtt 15 acagagtatg gctgcagagg atccatctgt cttagcaagg

tttgatgaat gtcgatttga tattagtgta aatgatagtg gatccagatc atagacagca

at ggat agat gccattgaac tatggatctg aatccagctt gcgtcgacat ggcgcaat gg

agt ggctact ctgcaacatc cacctcttca ttcaagaaag 20 ttggctgaaa tggaaacatt
tagagacatc ttatgtagac tactttgatg cctgtgctga tgctgtctct aaggatgaac
gaagat gat g aagatgactt tcctacaacg cgttctgatg aacggcaata aagaaaagtt
atttccacat gtgacaccaa tttaaagggg aagcgataac ttttaaagca actactgctg 25
cat t gt at ¢fyhaedhadtgghcitasdcyBFA)fgddagotgsdt mctyeaiimadat Shefaayimad) minutes

00 e e et at e A SRR R P R BB RPEEGE s, most
acat t ggcgtih@pRiGE iR the higfeSA88AuLRE #ea@ addirifugittanadigoss Daagagawhen

tactcattac aggatgtagg cggagatgcc aattggcaqt atgaaggtat acccatgcag
gt t cgcaati§-epmargida hinda tq 8% tREPIE, ﬁtl%@?qaﬁe@&ﬂ)%@@g@&g@%bﬁagaﬂ gadvé@:rgd to the

99at 999CQG rnatant fraction. The activity for promoting ceramide release with CERT is calculated by
y
measuring the radioactive activity of 1% in the supernatant fraction using a liquid scintillation

counfer.

A further possibility to measurc “activity” is an in vifro ceramide fransfer assay using
recombinant material or cell lysate containing CERT. Hereby, the protein-mediated transfer of

10 ceramide between SUVs is measured as described previously (Olayioye et al, 2005). The
transfer assay mixture contained donor vesicles (2 nmol lipid/ml) composed of porcine brain
lipids (Avanti Polar Lipids), pyrene~labeled Cis-ceramide, and 2,4,6-trinitrophenyl-
phosphatidylethanolamine (TNP-PE) (88.6:0.4:11 mol %), provided by P. Somerharju, and a 10-
fold excess of acceptor vesicles composed of porcine brain lipids. Fluorescence intensity is

15 recorded at 395 nm (excitation, 345 nm; slit widths, 4 nm) before and after the addition of 75 pg
cytosol from HEK293T cells transiently expressing the GFP-tagged CERT wild type and S132A
proteins r(see abéve). Fluorescence intensities are normalized to (1) the maximum intensity
obtained after the addition of Triton X-100 (0.5 % final concentration) and (ii) the maximum
GFP fluorescence, to account for different protein expression levels.

20  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 protcase inhibitors]. Lysates are clarified by centrifugation at 16,000 x g for 10

25 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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l0aaacgtttta acagaagaga ttaaaggcgt actgggaaac tcatttatca ctgtcattcg
atttttctgt atgttgctat gggacaacat cagcctcagt cttcttacgt agtagaagaa
cacaggacat aact at agaa aacacacaag aaagatacca ggatcatgac gatttgtcaa

tctat gcagg, f ?ﬁa}%gca ccaagaaaaa aatgggattg gaagtct gCR-paShideaiy
agggt gt ggc gccttgactg agtgctcctc accttggtaa attacatatg gt ggcaaagc

actgcaggaa ttctggatcc attatttctg tggtggaaac ctgcttctca aaaat gaccc
t aaacaaccg gcccaccaga tagctaatgt gagagtatcc agcctatttt tttaaaagct
gaatgttgac attagctgat gcgagacgta tgaaacttgg atgtgtccgt gggaaaccag
gaaccctgga taaatttcta gttctag human: CERT .S132A protein (SEQ I D NO 15)
Met Set Asp Asn G n Set Trp Asn Set Ser Ay Ser Qu Gn Asp Pro Gn Thr
Gn Set Ay Pro Pro Val Gu Arg Cys Ay Val Leu Set Lys Trp Thr Asn Tyr
lle HHs Ay Trp Gn Asp Arg Trp Val Val Len Lys Asn Asn Ala Leu Set Tyr

Tyr Lys @)tth)qﬁﬁef@lgcl@l@ﬂﬂﬁro @ﬁbﬂdﬁng@eﬁge@’ %Reﬁfhg & BB SebnthihBie Q/BY% TRk cleN),
Lys Al e Thr Pro H s Cys Arg Phe Asp Il e Set Val

Asn Asp Bedrs whel prabas Wigh a Lpégsghpgfpm@c @tmquwuqﬂr as mmsgewﬁgmsweaﬁﬂw

Ile Asp Ala || d Thr Set

Leu Arg tg © I\Z‘[O@} ﬂg eéa?\ggfmtﬁqnlséﬁys %Otl% %{%ggi%?a g; ygTatllr %%St)

él a Thr Fgeteniﬁﬂ hreSﬁﬁsuﬁeiedPhﬁhLFs&oktﬁsse@qup}dﬂs s@endarpranﬁibgdﬁ#amgyﬁlﬂeuhamlcai
ul\/Et u.Thr Phe Arg Asp | s Arg Gn Val Asp Thr Len G n Lys

Tyr Phe GSpilgmipesgrucad e‘ﬁg’ﬁsﬁtﬁmbgm‘gét Lys Asp 25 G u Leu Gn Arg Asp Lys

- Val VaI & aﬁﬁl&r%ﬁy@of‘nﬁéﬁnﬁé R R R Bh setRtiofNagaypele. Asi fabdel Asdreinhen

Leu Hs Set Thr Asn"dy Asn Lys Qu Lys Len Phe Pro H's Val Thr. Pro Lys
Ay Ile aivody gr & |pgot@,gp)f interest. Cells are Cotransfected with ss-HRP-Flag plasmid and emipty
vector, pPEGFP-N1-PKD1KI) and a plasmid encoding CERT, a variant of CERT of any START
family protein at a ratio of 1: 6.5, respectively. 24h post—transfection cells are washed with
10 scrum-free media and HRP secretion s quantified after 0, 1, 3 and 6 h by incubation of clarified
cell supernatant with ECL reagent. Measurements are done with a luminometer (Lucy2, Anthos)
at 450 nm.
Another way to measure the “activity” is by using a fluorescent ceramide analog e.g. Bodipy-
labeled C5-ceramide, perform chase éxperiments in intact cells and measure the accumulation of
15 protein in the Golgi complex.
Quantification of rthe distribution of BODIPY® FIL. C5-ceramide between the Golgi and the ER:
The transport of the fluorescent ceramide was quantified post-aquisition using the linescan
function of the Metamorph software. A line was drawn through the cells in the confocal pictures
taken in different time points and the fluorescent intensity was measured in the cytoplasm and
20 over the Golgi complex of the cells. The “uptake ratio” was calculated from the ﬂuoresceﬁt 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

75 were analyzed.
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Phe Lys Gy Gn Ala Ile Thr Phe Lys Ala Thr Thr Ala Gy Ile. Leu Ala Thr
Leu Set H's Cys Ile Gu Len Met Val Lys Arg Gu Asp Set 30 Trp G n Lys Arg
Leu Asp Lys G n Thr Gn Lys Lys Arg Arg Thr Gn Gn Ala Tyr Lys Asn Al a
Met Thr {Eoheb@ib7bes Lys Lys Set His Phe Gy Ay Pro Aspr/iszoos@sesess n Ay
Pro Asn Set Leu Ile Asn Gn G n GQu Phe Phe Asp Ala Val G n Ala Ala Len
Asp Arg Gn Asp Lys Ile Gn QQu Gn Ser Gn Set Au Lys Val Arg Len H's
Trp Pro Thr Set Leu Pro Set Ay Asp Ala Phe Set Ser Val Ay Thr Hs Arg
Phe Val 5 Gn Lys Val Gn Gu Met Val Gn Asn His Met Thr Tyr Set Len G n
Asp Val Ay Gy Asp Ala Asn Trp G n Len Val Val Au Gn Gy Gn Mt Lys
‘Val Tyr Arg Arg Gn Val Gn Gn Asn Gy Ile Val Len Asp Pro Len Lys Ala
Thr Hs Ala Val Lys Ay Val Thr Ay Hs Gn Val Cys Asn Tyr Phe Trp Asn
Val Asp Val Arg Asn Asp Trp Qu Thr Thr Ile Gn Asn Phe H's Val Val Gn
Thr Len PMeatehspphstaclNity”| dre“shbafid padiytivite’ nieddribettis dpyasﬁmagf a/apecificppretem

Ala Set Gn Arg Asp _Val u Tyr Len:Set Val. Il e Ar |l e Pro Al e
Thr G u YRh RspoRGddy g dripedramrrr oas wun AdkApiEEly Tha ol e @elgly
Set Al a Brfekfike 'ﬁsﬁmﬁﬁﬁﬁ*@é Gnda¥isre (B 1HY Qapél:@y 'ei’%el'ld & %?es‘s(&ﬁmtﬁés’izdx@bdddeea
Cys Gn Thr Leu Val Set Pro Pro Gn Gy Gn Gu lle_Set Arg, Asp

Ile Leu ﬁy@ﬂ@fsnﬂer@ Tinrthergantazs of mdastnglrrnwrfacﬂgwgpﬂl@ S@%ﬁ@rydqqtlﬁlwsrﬂw

Al a Set Val A P,
pho T Soresfrghbutd & nifintyBicpkRntlraliel sl Y ErBREIED Befis,
START Dovad me%RﬁoczEMém(rﬁE@eI Bpdddicl pdegaityt gf @cseaza&dggbﬁeglalsatg a;glantgg@@ly

cagaaccaca tga ttactc ajtaca t60 t aat t tt . -

gt agaaga@@ast}’&g 6% %@ggéﬁ?ﬁ aﬁg‘%ﬁﬁggf‘ t% %blglérﬁ %‘é‘gﬁ ?émked
gatcct t tﬁﬁn&%@&%@&%ﬁa @EagAJ 38R 189 paéogeg%emmeagecgaqmbga@gtcunm@emﬁarﬁtat
ttctggaatg ttgacgttc caat gact gg240 gaaacaact a ta aaaact t gé}g %t?ulmre

gaaacat t dadined densgiss gl ftera dftned tinsn 6. & afledatder 3% ARG
tct C&%Cgﬁl&d %g %%%al: %féi?Su{bfG%%{:h%O%?% nhlF9A8R98 JRAGHARCHEHtSA6E BRAABcin of

gaccctgaaa ¢ tctgtggatc atgacagtgc tcctctaaac
aaccgat gihgrdst Ciieggeaific gabdaatmy cddbe Idteguinad pat dividgipchaditatlly thgtaaergee call
ccagagggaa .acc aaat tagcagggac540 aacattctat gcaagattac atatgtagct
aat gt gaa]EEn @‘ggﬁ ’t“be ggcaccagcc600 WO 20081107388PCT1EP2008/ 052493

t cagt gt t 83,1980626499 hoRAAYGHALgRE el Gptafaiprédwtidiesacy cklld inpidviddd6by the
t acgt ccaa669 human: START Donai n CERTI&@ otein (SEQ ID NO 17) 5 Arg Phe Val

Gl n Lys hanogcnenscine wselvehiluagseepes{HERS "MBB2Thr Tyr Ser Len G n Asp Val
Ar 9 g '@ﬁ'ﬁd\@l‘c@ﬁﬁ@f {SIB @‘ @nl'zﬁﬂt’acggﬁkla}/ %llen%rhh-g%mgebf ogtﬁwg{lerﬂ%ﬁnev otel ca\ 9

Leu Pro Leu Lys Al is Ala
Val Lys z(H;QIbé\/d&tec'fdfd’ ar@ quatmﬁed}}umﬂen@bﬁmnmweusraee ﬁrspwmdvaql m’@mwaﬂly

Arg Asn Thr, Thr n Val

Asp Asn B gﬁ“é*%]f |°Bnt%‘§‘+ngc$1ﬁhe’f%"y%e§ﬁi Aat’sg T XF = gﬂé g Sﬁh
Asp Val {fMenbafioh€ Uhetiroidals Witlein Ahg c&Y@shﬂe&rPﬁlﬁhnﬁde@aﬂa&d b'ljzhﬂzzaa)m SMQPAGIE
Pro Gu Thr Trp Ile Val Cys Asn Phe Ser Val Hi s As Ser aProCt

Asn Asn w@fﬁwé Yz nplog mEmbiepe whege Henpgigin Roiggsst j5 @ besryenty, detpie

Val Ser aﬂn Qulle Ser Arg Asp Asn Ile Leu Cys Lys
IIefsih lg&?b %%@%nAsn Pro Gay Gy Trp Ala Pro Ala Ser Val Leu
Arg Al a Nadnhé!d methyd tongel@uneﬂ;a“spmﬁws)dm@mémf@y@ﬂAs go m@uﬂqiqaglséw dpyqct

B A e B e R

agtt ggt t g4 RARALRGAEE fﬁ@ﬁa@&@@@g@nﬂahauca@aasgm@wgha@aaﬂ:ﬁ@n mtracellular protein,
the cells are first fixed, e.g. in paraformaldehyde buffer, and than permeabilized to allow
25 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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gaaaatggga ttgttctgga tcctttaaaa gctacccatg cagttaaagg cgtcacaggal8O
catgaagtct gcaattattt ctggaatgtt- gacgttcgca atgactggga aacaact at a240 25
gaaaactttc atgtggtgga aacattagct gataatgcaa tcatcattta tcaaacacac300.
aagaggot ¢fo ggeed et t ¢ tcagcgagac gtattatatc tttctgt catpdooeeagsts360
ccagccttga ctgaaaatga ccctgaaact tggatagttt gtaatttttc tgtggatcat420
gacagtgctc ctctaaacaa ccgatgtgtc cgtgccaaaa taaatgttgc tatgatttgt480
caaaccttgg taagcccacc agagggaaac caggaaatta gcagggacaa cattctatgc540 30
aagattacat atgtagctaa tgtgaaccct ggaggatggg caccagcctc agtgttaagg600
gcagtggcaa agcgagagta tcctaaattt ctaaaacgtt ttacttctta cgtccaagb658 -72-

" human: START Domain CERT L protein (SEQ ID NO 19) Gn Val"GQu Gu Mt Va

Gn
~ Leu
Ay
Hi s
Thr
Tyr

Ser -

Val
Arg
Asn
Val
Au

Asn His Met Thr Tyr Ser Leu Gn Asp Val Gy Gy Asp Ala Asn Trp G n

Val Val Gu Au Ay Gu Met 5 Lys Val Tyr Arg Arg Gu Val Gu G u Asn
Ile Vid “bRdudAsRyPrer bestlllysn /ﬁnﬂleﬁlﬂbreHbﬁ dakeamifat] inyl&ec(ﬂyy byalheziﬁbﬂng]t]ye
G u Val s Asn Tyr Phe Trp Asn_Val Val 2 ﬁfg GI u Thr
(e ey oPRACTFET NIy ARCTI 19 RFoe doRPee ARG RORP I i PP
Vi &8P mifalA L8 UneTotdi@ bt
VaI %Plcra Ar gﬁl%ogl l?%&m ?’EﬁhLﬁé; lll?ﬁeﬁnﬁ\r%t%@% Dgsﬁlr?nﬁéshg SPrg Gu Thr Trp lle
Cys ihsmesPhepaSerf altad, trks pr HuliphsexpSssiocAuaitPro Leu Asn Asn Arg Cys Val
Ala Lys lie As vVal Ala Met Ile Cys G n Thr Leu Val Set Pro Pro Qu Gy
dn dulle Ser Arg Asp Asn Ile Leu Cys Lys Ile Thr Tyr Val Ala Asn
Asn PrOtckh YcfRancdhgnt AlificrBise ol produetivivid] colngutisdy methbds Maincrihse/dnjiancArtye

h .Ser, | G hyman:
CDNA | SEeFBe ROy A N Sh s EGgT ey bR T & SUeRetol Pedgutiernt

t aaagagaga,; gt 3R E0aA13aRE! 1RREAEACHAERH (6 CRIFARERc ARFRAANIANd if this
aagatgtaac tgtttggaga tacaaagccc aaggtgttat agatgacctt gggccttgtc

gt t t ggat dh&e@gaa:agoit&ttgﬁ%lyg awyifirant t T toglytugder dpigsticmias t capc Raghgiyagenous
tgt tagat 5 ugaiCCt at 8&&1%?18111;11%@%%%&1{0@a‘&crir%gcq:?edt &%ﬁ@t@&ﬂ? th&hgs E&gt untreated,

tttgtt tRE

PPada

untransfected or un-modified cells can serve as control cells.

The terms “inhibitor” or “suppressor” as used in the present invention means any molecule that
acts to inhibit or suppress the expression or activity of a START domain protein like CERT .
15 The term includes small chemical compounds, nucleic acids such as antisense DNA, antisense
RNA or siRNA, single chain antibodies and profeins that block CERT transcription and

tranglation as well as peptides or proteins that interfere with lipid binding of START domain

proteins such as CERT.

20 “Host cells” in the meaning of the present invention are cells such as hamster cells, preferably
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 BHK 21, 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,

25 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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attcagacag atctgcgtgg gatgattcct 30 actttaacca acttctatgg tgatttacga
acttgtagta ctacagatca actctctcag cttttctgca gttttattcc attttgagac
cactgcagct 5 ggaatacagg ggtcacactg agcctcccaa gtggaattca tagaacaaat 10
at t gagt amto toog/aryadst ct actt gaggca acatctcgaa ctact gttt tPABERAIEARGT C
tttattgtgt acaaagtgga gatgatagat atagtatcta 20 atgatttatt tcttcttttt
cat ggaaatt tagagtagga taacttgagt 25tgaactggat tagccggtag taaagtaaat
aggctctcac ttgatctgac tgcacgccac tgttgcccag agtgttggga gttggtgtcc
acagtcttag gtgggtcccc aaatgacttt attcaggtat atccatttcc gttgttgtta
agaaaggtac tttcttgagt acagtggagc ttcaaaaaac gattgatcaa aattaccagg
ttttgttctg ggtaaatgtt agtctcatat aagggatttg gtccctaaaa aaaaatttga
agctatctaa tctgttgccc cgctcaaggg tatgcatggc gectggtcttg ttataagegt
aagacttatc atttacccaa taattctgtg gggttttgaa ccaggcaaat gtgtttaatg

atatgggtammnﬂﬁgdgnﬂbbmgl&aagaaagkﬁgﬂh@ybtgemaaaﬁgg&gg@mgamgmgamagﬁmlcdm

atccttttct act tcta ttc t t caaat a

aat gt t t t g éﬁg}gga%ﬁfm%?% Bg mie t B leGy, APy ?au R, 2ty alé’ouc ocls,
gagccac caklutiing 3812 61ClimBd 0@ Clead dins@@ bt plubo@llet @h Qﬁsafbétus@d Infthé aieaﬁmg of this
ttagttgttt agtgagccct aagt gcat gg .aat aaat caa ttttglttttt agcagcacaa
aaggaat gECTHIRAL PRIyl Hivawedistipn ot pphamagestied REYSES-i gt acacat t a
tgcccactat gttcactagt acaatgtttg tttcactttt ttttttttaa gcagtggtat

gat cacagct ctcagcctcc tgaatagctg ttaatttttt gtagagatgt ctcaagtcat

t ccccaccTABEdt ggdédarmét prakatan w&d'magcat c agt ct gt aac atcattttat

aat gat t aga—gtgagaattt—etaaat-gatt—agtttacti-c-tagaatag ga at-t-tttttgt
gt acatg:gngm ttagt attcctgtgt gaaatapw%mgg ga tagtttgatc
tgtgtttfRgpagriciical acccatitig atttaiBAACE MNoCASE19863 t Ot t cat ggt

gaattat¢tc caaaggattc tatattctta tactttitgaa ttactaggit gtagtttagt
ttcagtt $p2/@tAtgéﬁttgtt tttattagcg ggt gaaéﬂfQngéabﬁlgcc ctat t aagggce

tattatt ree—etet hurer—Starb4 Pt oteth SEO+HD-NE, LJ.) Met—Gu \Jy Leu—Ser
Asp Val 52% Phe Ala Thr Lys Leu Lys%?ﬁr]“\r()eu Ile Gn Tyr H's Ser

Ile Gulffr AP LyS Trp Arg Val Al a 30 [lBCAdy ol Rs011¥s3 Asp Val Thr Val| Trp
Arg Lys|Pro Ser Qu Qu Phe Asn Ay Tyr| Leu Tyr Lys Ala An dy Val Il
Asp Asplliga Val Tyr Ser Ile Ile Asp H|aATC@CAIigiro Gy Pro Cys Arg Leu

Asp Trp Asp Ser len Met Thr Set ley Aspg lle ey G u Asn-—Phe Gy GnAs
Cys Oys| ¥ar-Get Bl 2hyderiviiveinr Ala @y AdGEEB-598 Asn 1le 1le Set Prp,

Arg G niffgg Vai—Asp Phe Set Tyr Thr val HéAYCCNo gy(g3ga;n dy 5 Leu Leu [er
. Cys Ayjlle Set Leu Asp Trp Asp Qu Lyg Arg Pro Gn Phe Val Arg Gy Ty
Asn Hi s|®HO vaybtygty Trp Phe Cys Val PrcE(E’rC@%l%ﬁ'/Asn Pro Asn G n Set

Val Aop|GHIPR 2 Mt A s Ser Thr ton Thil L PRt Gy Asp Len Acg LyE
Al a Len[@H0-DUKX | ATCC CRL-9096 -

(= CHO duk’, CHO/dhfr)

CHO-DUKX Bi1 ATCC CRL-9010

CHO-DG44 ' (Utlaub 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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human: StarD5 cDNA (SEQ I D NO 22) gagctccagc ctccaggcac ccgggatcca
cagctaagcg cagctoccga cgcaat qgac gt ggccgaga agatgctcca gtaccggcgg 15
ggcaatggag tttcagtttc ctggaggcca ggagaaggca ttgtatatgg gacactagag
ggaggcct g segi@sakdt g ggat gagaat act gacaccc t gt gt gt aageERErRacsoisea3
cccagagatt ttgtggactt ggtgctagtc aacgccaccc atgtggagca tccgttatgt
aaccatcctt gtggttgctt ctgtgaacct gtcacattct tccataccga cctcagcggt
ttcccccgca gcatgacccg qttttatgecc gagtaatgcet atcgttactt cttggcaaag 25
tgtt gggaca ccaaggagcc tgggagcacg ctgatggact gcgcatctct gagaatgcca
cctgccccac tcagggttgg cgtgtgatga tqttacccaa acacgcctct cctggcagqg
act cggcct g gacaccatgc gatgcactct 30 cagagaccac gtttccctga ctgtcataga
tgttgccttt taagcatgta ccgctccctc WO 2008/ 107388PCT/ EP2008/ 052493
tttctgatat agaccttgta tatggcttta atgccgcaaa atatttattt ttccttaaaa 1260

aaggt gt
aaaaaaa

CE264t t ggaaat a at ggtttaaa aacagdaNlaa ginilf@agga aaaacaaaaa 1320
naa -aaaaaaaaaa—aaaal3dqd 5 humen—Starbb—proterr—(-SEQ1DNO23)
HuNS1 , ATCC CRL=8644 LT 7

CHL ECACC No. 87111906

10

15

20

Host cells are most preferred, when being established, adaﬁted, and completely cultivated under
serum free conditions, and optionally in media which are free of any protein/peptide of animal
origin. Commercially available media such as Ham's F12 (Sigma, Deisenhofen, Germany),
RPMI-1640 (Sigma), Dulbecco’s Modified Eagle’s Medium (DMEM; Sigma), Minimal
Essential Medium (MEM; Sigma), Iscove’s Modified Dulbecco s Medium (IMDM; Sigma), CD-
CHO (Invitrogen, Carlsbad, CA), CHO-S-Invtirogen), serum-free CHO Medium (Sigma), and
protein-free CHO Medium (Sigma) are exemplary appropriate nutrient solutions. Any of the
media may be supplemented as necessary with a variety of compounds examples of which are
hormones and/or other growth factors (such as insulin, transferrin, epidermal growth factor,
insulin like growth factor), salts (such as sodium chloride, calcium, magnesium, phosphate),
buffers (such as HEPES), nucleosides (such as adenosine, thymidine), glutamine, glucose or
other equivalent energy sources, antibiotics, trace elements. Any other necessary supplements
may also be included at appropriate concentratibns that would be known to those skilled in the
art, In the present invention the use of serum-free medium is preferred, but media s'upplen-lented
with a suitable amount of serum can also be used for the cultivation of host cells. For the growth
and sclection 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 proiein processing. Modifications and changes, for example
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Met Asp Pro Ala Leu Ala Ala A n Met Ser Qu Ala Val Ala Qu Lys Met Leu
Gn Tyr Arg Arg Asp Thr Ala Ay Trp Lys Ile Cys Arg Au Ay Asn Ay Val
Ser Val Ser Trp Arg Pro Ser Val Qu Phe Pro Gy Asn Leu Tyr Arg Ay Gu
Ay lle Va20byioGdsy Thr Leu AQu Gn Val Trp Asp Cys Vapctymols24ka Val
Ay Ay Leu Arg Val Lys Trp Asp G n Asn Val Thr Ay Phe Qu Ile lle Gn
Ser Ile Thr Asp Thr Len Cys Val Ser Arg Thr Ser Thr Pro Ser Ala Ala Mt
Lys Leu Ile Ser Pro Arg Asp Phe Val Asp Leu Val Len Val Lys Arg Tyr Qu
Asp Gy Thr Ile Ser Ser Asn Ala Thr Hs Val Gn Hs Pro Len Cys Pro Pro
Lys Pro Gy Pile Val Arg Ay Phe Asn Hs Pro Cys Ay Cys Phe Cys Qu Pro
Leu Pro Ay Qu Pro Thr Lys Thr Asn Leu Val Thr Phe Phe H's Thr Asp Leu Se
r Ay Tyr lieu Pro G n Asn Val Val Asp Ser Phe Phe Pro Arg Ser Met Thr Arg
- ?he Tyr Ala Asn Leu Gn Lys Ala Val Lys Gn Phe Hs Gn 20

hur nan: Sfuaiob6 &l MBGSEQIIDbIGR4ino atid ganichcasubggiotatst ddettmaac asadibngcat baggde
ggaaagt ggt . t aaaactt ca agaaaattcc. a aaat gt atat.cgtgtt .25 atctgatt . .

D oot ot achee EVaRE e ROMMRE G §OS ROARIGUt "RIRERT Y N geh LRt rotvity.
gct ccat tfgr SGeipTda8asn aaedadat RqiaeaGabitiltionadht Geanadd haraghbtygkfide or its
tccgcggtta taaccatcct 30 aacccagcat attccaaact agtgatgttt ccatcaataa

t t gaaaaaudeduning sueleiecacidgoipgsetuEnrsgRFaTCEEPgrdeeb Ry Wi Weaapreitics.
aggcgaoag aact ccat ca agacgtggat ttcatcataa tagtcattca660 tga663 human:
St ar protein (SEQ IL) NO 25) 5 Met Asp Phe Lys Ala lle Ala Gn Gn Thr
Al a G n Gateval‘pdlepepGily” yansAssaquenge Asth ridre t18erl 0@myndlaqxdsd and thalerivéperitides™
Thr Ser Lys I\_%s I1e Th[r1 al . Ser cEelr %}{s Ala Ser Arg Lys Phe H's Ay Asn
Leu Tyr BEPSTEIUEFS &YW VAR E'Pre’sGn Ser Pro Ala Lys Leu Ser Asp Phe
Len Tyr fhdiprbint @venisiPisAugatit @ Shferats BodsRId s theprodedtion of bisharhydcedisdal
Met Val Hs Arg Ile Asp Ser Asp Thr Phe Ile Cys His Thr Ile Thr G n Ser
Pre Al a NHPParigesEpieim o T (PR AR o oo syifble g tlsoighvateldrpreisonL gisa

9 T G S 58| 5 B SR B30

Cys Ser Pro Mt Au Gu Asn Pro Ala Tyr Ser Lys Len Val Met Phe Val Gn

Thr Qu Met Arg dvy,, Leu.Ser, Pro Ser IlLe ILle A u.Lys.Thr Met Pro.Ser
Ao Len Ve RE e [0VL SRR RIS < CReBroty s eFre YR R SamiteaRing HERgT
Pro Ser #NddreférdtoQ YoRRaclEbtideHicgudin sieinyHighgethat 2hcodsimansro®RieT RBf ablis{ SEQ
Gocoget ClgoSRaT s aln gaf ghed Bt Jacge rgoges frgtg Te I Gaos
ct gci Cackan {344 bAF #ERAt-ACAA LAY 6F BFEAT Glnk, HRGAR HILIBNAL LACHGIRADNA,

agt gaagt ac : _ _
or a DNA fragment, preferably, a cDNA. It can be the native sequence, 1.e. naturally occurring

guence can

form(s), or can be mutated or otherwise modified as desired. These modifications include codon
optimizations to optimize codon usage in the selected host cell, humanization or tagging. The |
selected sequence can encode a secreted, cytoplasmic, nuclear, membrane bound or cell surface
20 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

25 therapeutic or diagnostic use. Examples for a desired protein/polypeptide are also given below.
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" taccttcggc agcggcgaga cctggacatg cggagcacct ccatgcctca gcttggcgag
aagcagagcc tggcgattga gagtgacggc 30 ttcgataacc cgggtggcca aattccgtcc
gttcctaact tcttgaaaga catggcaaga WO 2008/ 107388PCT/ EP2008/ 052493
gaaagagasan tgé/0d7e¢sgga actgttcagc ctaagcatgt 5 ctgggct gytr/BRASASLE6t
acggggatgg gctcttttgce ttcagagctg 10 gctttgtgga cctacttgtg cctgaccgga
gatttctctt tttactggaa 15 tgcatagcct tttagaaatg gactctgcac agacttttag
aggcacagcc 20 cttgattaat tacctcagac agagtggttt tgggaacatt agtgccacct
cttcccectge ttgectgaca ctgecttctt aggaggggaa gtgggcggag agctt gt gat
actttcagtg gctgattagg gaggatcagt cacataatac ttccatatgt actgaggcgt

t gt gaaaaag tagaagggat ctttttctca ttttctatgc ttgatgatct aacagaaatt
tgtttgtttt tt gcatccatgg ggaagtgcca tgtttctgtc tccagctcac ctacagttca
gtcttcagta ggacacaaca ttcttccagc cacccaaact ctgggatttg agctgttatg
gacaaccabethe agteggguge comalyatrgeletuldsatuch vt ooaodawa gntilatesgha S engedes one or

“tttctectga C aaa aggatgtaa ctttctggga gttgatgtct cctggaagtg
ttcagagg@ghng%gvagﬁﬁxéygﬂagggca gggaacacga aaatttaaga ttgggagggg
ggat gacgt g aggt gataat atgccagacc tttttcctca aaggctgecct gtggcagceta
tgcaat aaga agccaggtaa ctaagttgtc atttfggtag ftttaatcac agccacagaa
agaaaagt e “rEedyghdighigeest apdt eyt At uElE cctttctcge gact agggaa
tcattgccatt atgactattt ctgctggaag ccaatgtcca ccagtaagtc atttggagaa

tcatccatga gtacctctca gcaaaagcaa tgaattttcc aatttaactg tgccttttct
ggt aagt afRrotegs gitfatngatst® @gdavsitedt ngteumsf aaradhoscamentinned 24990 Byeaialds adasired

cacat cct t t eiln(,)s : C%gt(f Qs %90 BSGELE %gtta%ts?or%tx%&%t £t tb? ffited to insulin, insuln-
like growth factor, hGH, tPA, cytokines, such as interleukines (IL), e.g. IL-1, IL-2, IL-3, TL-4,
IL-5, IL-6, 1L-7, IL-§, IL-9, IL-10, IL-11, 1L-12, IL-13, 1L-14, IL-15, IL-16, 1L-17, IL-18,
10 interferon (IFN) alpha, IFN beta, IFN gamma, IFN omega or IFN tau, tumor necrosisfactor
(TNF), such as TNF alpha and TNF beta, TNF gamma, TRAIL; G-CSF, GM-CSF, M-CSF,
MCP-1 and VEGF. Also included is the production of erythropoictin or any other hormone
- growth factors. The method according to the invention can also be advantageously_ uéed for
production of antibodies or fragments thereof. Such fragments include e.g. Fab fragments
15 (Fragment antigen-binding = Fab). Fab fragments consist of the variable regions of both chains
which are held together by the adjacent constant region. These may be formed by protease
digestion, ¢.g. with papain, from conventional antibodies, but similar Fab fragments may also be
produced in the mean time by genetic engineering. Further antibody fragments include F(ab)2

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

20

The protein of interest is preferably recovered from the culture medium as a secreted
polypeptide, or it can be recovered from host cell Iysates if expressed without a secretory signal.
Tt 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
25 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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gggcgggctg 1080 tggcatttcglld0 tttgecttat 1200 tttcctcgtt 1260 gtat cagagg
1320 ggaaat ggat 1380 agctttgcat 1440 agatgctttgl500 tcccagaata 1560
gtggcttaat 1620 accaccaaaal680 tctatgtcaal740 gatactgaacl800 taatgtgggal860-
- gaat aaat wdalH2010¥82 human: PCTP protein (SEQ | D NO 27MCIZEP2MSI0SA Leu Al a
Ala Ay Set Phe Ser Qu Au Gn Phe Trp Qu Ala Cys Ala Qu Leu Gn Gn
Pro Ala Leu Ala Ay Ala Asp Trp Gn Leu Leu Val Qu Thr Set Ay Ile Set
Ile Tyr Arg Leu Leu Asp Lys Lys Thr Gy Leu Hs Qu Tyr Lys Val Phe Ay
Val Leu Qu Asp Cys Ser Pro Thr Leu Leu Ala Asp Ile Tyr Met Asp Set Asp
Tyr Arg Lys Gn 30 Trp Asp G n Tyr Val Lys Gu Leu Tyr Au Gn GQu Cys Asn
Ay GQu Thr Vval Val Tyr Trp Au Val Lys Tyr Pro Phe Pro Met Set Asn Arg
WO 2008/ 107388PCT/ EP2008/ 052493 Asp Tyr Val Tyr Leu Arg Gn Arg Arg Asp

. Leu Asp Mot Gu Ay Arg Lys Ile Hs Val Ile Leu Ala Arg Set Thr Ser Met
Pro G n padypettiges@ntl naglgicSeids oy exaample by fmedgongsipn py fm@upoafijity gisoGerchgpge

Leu Ala éolhfmncs;, u e%%nola‘s %re%ﬁta%i&sl, L¥esve1gey &%Ee L)fFPL\@;l Eéb%a&@it Ixxrom-EYng%ﬂ%
chromatography on silica or on a cation exchange resin such as DEAE. In general, methods
teaching a skilled person how to purify a protein heterologous expressed by host cells, are well

5 known in the art. Such methods are for example described by (Harris and Angal, 1995) or
(Robert Scopes, 1988). ‘

Using genetic engineering methods it is possible to produce shortened antibody fragments which
consist only of the variable regions of the heax}y (VH) and of the light chain (VL). These are
10 referred to as Fv fragments (Fragment variable = fragment of the variable part). Since these Fv-
- fragments lack the covalent bonding of the two chains by the cysteines of the constant chains, the

Fv fragments are often stabilised. It is advantageous to link the variable regions of the heavy and '
of the light chain by a short peptide fragment, e.g. of 10 to 30 amino acids, preferably 15 amino
acids. In.this way a single peptide strand is obtained consisting of VH and VL, linked by .a
15 peptide linker. An antibody protein of this kind is known as a single-chain-Fv (scFv). Examples
of scFv-antibody proteins of this kind known from the prior art are described in (Huston et al,,

1988).

In recent years, various strategies have been developed for preparing scFv as a multimeric
20  derivative. This is intended to lead, in particular, to recombinant antibodies with improved
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, e.g. the CH3 region of an IgG or
coiled coil structure (helix structures) such as Leucin-zipper domains. However, there are also
25 strategies in which the interaction between the VH/VL regions of the scFv are used for the

multimerisation (c.g. dia-, tri- and pentabodics). By diabody_the skilled person means a bivalent
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5 Asp Asn Pro Ay Gy @n lle Pro Set Trp Leu Ile Asn Trp Ala Ala Lys Asn
@y Val Pro Asn Phe Leu Lys Asp Met Ala Arg Ala Cys G n Asn Tyr Leu Lys
Lys Thr Cell culture and transfection io FIEK293T and COS7 cells grow in
RPM  supficehmpiosskswi th 10% fetal calf serum (PCS) in adwpdisiostios

at nosphere containing 5% CO2. HEK293T cells are transfected using

Transl T293 reagent (Maus) according to the manufacturer's instructions.

For i nanaunof | uorescence, COS7 cells are grown on gl ass coverslips for 24
hours and transfected with Lipofectam ne 2000 reagent (havitrogen). Is CHO
cells as well as CHO-derived cell |ines producing human serum al bum ne
(FI'SA) or a human nonocl onal 19gG antibody are cultivated in suspension in
serumfree nedia in surface-aerated T-flasks Ni na Dennmark) in incubators
(Thermo, Germmny) or shake flasks (hlunc, Denmark) at a tenperature of 37C
and i n awnaidimsihere dednitaienThe sltefiOR of Sectistadk aoustFumescaledo 5- 10 amino

subctdtivated ever -3 days with seedi.ng densit.ies of 2s cells/ .20
The cel Iacéf%rﬂé*é‘ﬁttf’a P dAEiogeR W‘ﬁ%&eﬁs Hnga{ﬂflc Ving ?6551%65‘/ %G%ﬁ@su_gmmposmon
henocyt agedseliace VDaBbikS dhal HESRISAR Sabilishe bl iyPaBoipbiatoesE livsiphide bEELSI.
Al'l CHO production cells are cultured in Ea-proprietary nmedia and thejr

conposi tExmpiesof dinboge-antéhads paeicinefromdbs presdricen bs faynd m frasiet 8l 179fhg

Li pofsect uni aerm and Pl AJSTm Reagents (both Invitrogen, Germany) according
to the guidelines provided by the manufacturer. 25 WO _

2008/ 10733 8RGHAEPR0GRIlBS P488n Fedababohaleot hbimedinayie SCEY Heriatize.slé eetstbtaet a

3EO5 cells/ml into 125 nml  shake sks. in .30 m_of Bl.-propri.et.ar

pr oduct i ‘HORHEPEH W%‘tcﬁo‘iﬂmaé‘?ﬁ ﬁ’ﬁi {;{-Igcrgggp ‘T%E trgin&]ﬁ%g?%u i E ;‘Eer%lg}z ﬁﬁﬁy)n}osﬁ'he
cul t ur esyrafebR0Td@AL AthatdiheRs#iBMridloB #Ricaned bt tohhe ichvsvik atings eduoed
to 2% as cell "'nunbers increase. Culture 5 paraneteres including. p

gl ucose (qred alsadrane d26 bnendhe datkes fegiol: &xg@ples Mt Fawbedyaptibatdy Iﬁilginél?&ﬁfd]%ﬁf ed
to pH 7.0. USj d -proprietary feed solution is added
ever;l/'j quf#gh%&ls?%%yﬁ?%%hg)%ébi lity are determined by trypan-blue
excl usion using an automated CEDEX cell quantification system (lnnovatis).

Sampl es fromthe cell. culture fluid are,collected at V.3, E

subj ect e%y tt%abl"pi’é]?e ﬁ@ggﬁpgﬁgﬁﬁw ﬁLﬁg&.lengéoﬁe § Séc(r%t%i %mggc?‘feﬁgo# E\l’ctlgq%’
ol ecul egyoi7n Sehe desReR Bt aRkOTHIVIE akefubedcdinngs withoper fitdchedduwie leaindvwhe h
ELI SA technol ogy. ELI SA plates are coated using a goat anti-human |IgG

Fc- Fr agnfernatimdfgd@sts( Di anova, Germany) at 4C over night. After washing
and bl ocking of the plates with 1% BSA 15 sol ution, the sanples are added
and incubated for 1,5 hours. After washing, the detection antibody

(al kal i gy pivepldgtraisinsc o skiligd perdorymaansany ifuttivas deapireof 4 pyhteincthal 13 coupled

i body) is added. and.col orinet.ric detectian.i | - :
Bth 4 S RE R MRS CE e ALnu afeSr ARy R RE ! {ERAL LA

subst r atigs aAbth&@ fud@iom N i ncubation in the dark, the reaction is stopped
and the absorbance is immedi ately neasured using an absorbance reader
(Tecan, 20 CGermany) w th 405/492nm The concentration is cal cul ated

accordi t%ggé/a 1 o8 E Vil GRiniss-dAlIES BfttiaRiboRRs Rvtidhehde a MO tri- or
2008(309%§% EE%%%Bl 52493 Quantitative determ nation of secreted USA in
cul tur e tsaaplens stingctype rhd arrederiviedifioar $ofy. Tisd myltmrsisatian s eairied ovbbi dirrntie@r i n

the H Al bum n ELI ti.tati it | . , d
f OFI o:/Jvi 3“‘%@@%5&%?@%%% HSC{%FJ{??Y,E:F %Iﬁlﬁé ? égeﬁa%ﬁtno?? ?%36?g§§%ﬁ%g®r?1%%?gscopy

Cells are washed with PBS contai ning magnesium and calcium fixed in 4%

par af ounal dehyde at room tenperature for 10 . mn, washed and. incubated with
PBS contRY icHBILION 1201 SAYENGEE F 0RenES HIGHUCRe, ntQ & pasty §ellnatg e b?‘? e’%’i%ﬁ‘%?t h
PBS contajnlng-O | f » B ¥ nkfeRith | reeeioWhE hosi% D 8terS BT tHN
n PHS codudites n%rléé@e%i’%ﬂlesn%ﬁfg%qé%ﬁ% Tﬁ‘kﬂc;el I's ?rée i ncubat oaath 50

pri mary iatrodusod yequishast @gennishtioticklrty ab ghdagendussequenerprszens 81 thehesd cpl

i ncubation with secondary anti bodies diluted in blocking buffer for 1
hour. Coverslips are nounted in Fl uor onh¥mt ‘G (Sout hern Bi ot echnol ogy) and
cells are analyzed on a confocal |aser scanning mcroscope (TCS SL, Leica)
usi ng 488 and 543 nmexcitation and a 40.0/1.25 HCX PL APO objective |ens.
| mrages are processed with Adobe Phot oshop.



15 Protein extraction, inmunoprecipitation and Western blotting Wole cell
extracts are obtained by solubilizing cells in NP40 extraction buffer
(NEB) [50 MM Tris (pH 7.5), 150 mM NaCl, 1% NP40, 1 nmM sodi um

or t hovanagg@bgag/1df@sgn M sodi um fl uori de, and 20 i nM 13- gpyteppphssspiat e pl us
Conmpl ete protease inhibitors]. Lysates are clarified by zo centrifugation
at 16,000 x g for 10 m n For inmrunoprecipitations, equal anopunts of
protein are incubated with specific antibodies for 2 h on ice. |mune
conpl exes are collected with protein G Sepharose (CGE Heal thcare) and
washed three tinmes with NEB (see above). Whole cell extracts or

i mmunoprecipitated proteins are boiled in sanple buffer and subjected to
SDS- PAGE. The proteins are blotted onto polyvinylidine difluoride
menbranes (Roth). After blocking with 0.5%-81- WO

20081107 388Pcioldfeae 0 d 201 ush] mokimgpreesgeiim & Reehdggoum séfd&nazont ai ni ng
0.1% Tween 20, filters are probed with specific antibodies. Proteins are
visual i zed with peroxi dase-coupl ed secondary antibody using the enhanced
chemi | Urﬁ{@f%ﬁﬂ%‘%ﬁ@ géﬁé %G&deﬁ&ss?{a%t BANAFIRESE Into S fa.lr IR0 ®f ubB ha<mrze%fregsson
perfornmed in S buffer 5 Trls (pH 6.8), 2% SDS, "and 100

13- mer caprctwt herabrably an egbarmtﬁp, apd Bven @ory/praferable s memmalian sxpigssitredeaIt h

ki nash aSCUFds B! BR8N o TRERTRNA A6 it ssh Y BBt lobly
and CERTV&BibﬁQﬁ;(u]bhda?B)Ls VieC partisulafxqhemaeso fori eonsthatitingdsuitable Gectord, nikbluding a

i sopropyl-13-D 1- | act opyranoside for 4 hrs at 10, 30C. Bacteria ar
har vest e%esamlqnegtéb%ﬁ‘ﬁ%ﬁm Al BRBPERHsS %nGS T T R A e ST
pr ot easepd eI IhRdrS sicRM6 hgdlectibd MvHAigids| s0Fdptigat@nd 288 plbing signals, are

-glycer ophosphate Triton X100 is added to a final concentration of 1%
prior toresiswied an poniderabie &Rl in (8amabroolapiealp b4 iaed refersneasiciied thicesdn. [Nestore

th_gl t
R N R M A
i ncubat emmmﬂe& (pyr ARHoPERA] antcks macheasbhukhlewirfis GetnduliiTis) menmuz Bdend

mM MgC1l2 and .1 nM D in the presence.of e t her 32P].- ATP or. 75
b Mol cRSRakm b T s Spley S0 rEragers, b GiprirEs PR bitirete GapBiY
nmenbr aneyaags afiRly7eMyod kil ARG RRFOLIRAR' schidle@C b racNBAhE Hlop@EatiBY of the
Western blotting with anti-PKD substrate anti body. 20 PIP arrays HEK293T

cells tr‘é‘-‘r‘r‘girélhbil‘i?er@x%lﬁ]éﬁ% mgngnmftra@géaow%rat\f/@}qt@ﬁﬁ%stm gepgsviessalegtipp in

hypot oni e
i B¢ o Yk gy mw%%&“@ Sofebicat S Bor AT SRR B RS uch 2
fluori deﬁolﬁnnﬂeshdmcm bglenkteds wg@lldﬁnbﬁ/@’ iftGhe MDand some are commermally

obt ai ned 41t TO0ORGRILE B ﬂt&%@%ﬁ%&ﬁﬁb SR, S ob b Lo Proees

expr essaqa@qs@i &V Norl BD Bi@0ichfdsetoRiciPapuklitd) AP peak enission at 480 -
550 nm (excitation 466 nm. PIP arrays (Echelon) are blocked in TBS-T [10

MM Tris, pH 8, 150 mM NaCl, 0.1 % Tween-20] containing 3 %fatty acid-free

BSA gﬁotﬁ)a &g@ééea%%o%é(ﬂgh%g%ﬂerg m\ﬁa iop cgﬁ)lgpbéfsgit GO n 41& %g's@@ ﬁgujla'

amount s of P protelns cy 0S rom unt ra ecte
in5 n wbhlolrzkusng egflitery fsequehch mt:essw nfot eﬂuqmcrqtt@meadewndatpﬂmmélmlslean®

ggzgﬁé:? Y e ir:]sgtgtbatnlcg € rape&1&e/p09:€pt?£e/pro’£%9¥df ngtgll“elsto wed by HRP-conj ugat ed

The term “expression” as used herein refers to transcription and/or translation of a heterologous
25 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
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10 In vitro ceram de transfer assay Protein-nmedi ated transfer of ceram de
bet ween SUVs is neasured as described previously (O ayioye et al., 2005).
The transfer assay m xture contai ned donor vesicles (2 nnol lipid/m)
conposedWsT 20081WB%e brain |ipids (Avanti Pol ar Lipi ds)PCHEREMRESEHEel ed
Cl5-ceram de, and 2,4,6- trinitrophenyl-phosphatidyl ethano | am ne ( TNP-PE)
(88.6:0.4:11 nol %, provided by P. 15 Sonerharju, and a 10-fold excess of
acceptor vesicles conposed of porcine brain lipids. Fluorescence intensity
is recorded at 395 nm (excitation, 345 nm slit widths, 4 nm before and
after the addition of 75 jug cytosol from HEK293T cells transiently
expressing the GFP-tagged CERT wild type and S132A proteins (sec above).

Fl uorescence intensities are normalized to (i) the maxi numintensity
obt ai ned after the addition of Triton X-100 5 % final concentration) 20

and (ii)mRie takineisseatm fthegst! e%@ﬁ@éﬂw%ﬁ)%@@dl?ﬁ%edf RRIYRAPHA® REpfe R ottt
expr essi (%Egh%v fire sjéBE)teg ézﬂ%ﬁ@ef Ls astﬁégjréslé@e%é@fe@l bt ﬁaﬁ&om f@aice@ed

With ss- g pl-asm enpty vector
pc DNA3- Hirag-aCERT tort seqmmhcpcmﬂ@@qﬁd @EF&rN@x@@m ot lafbrlétzri‘r@mfﬂbmnucﬁease RNg8-

WO 2008/ 107388PCT/ 8/.05 49
are wash&q<iiYh ! geﬁ%ngj%lrg AR % Cg gﬁyse%rb@@ QRDES% cﬁuan ;)I et(ctl ag?tlgg)

1, 3 andMustibddyt bNC00aY ieiatedh. FrbRinsfdnesticaetyl o salesdnatasnice \vint be @@numagbyﬂt
Measurenents are done with a |l unm nopeter (Lucy?, . Ant hos) at. 450 nm 5
si RNA as@ipuoomrthods) <-@r &yt rdiSfecPrd Wistam o dlplingor by nrdinmguass sk by,

h t ; d
o L B gkt L Bl P A Mg

- ccacauthaquetsinuddowad tby3FACS|e@ERm#ZSees(§gm qhos‘tgal 1989) {Ausubel et al., 2002)

5' -gaaca auauaatt - 3 §| n a ent (Invi trogen)
accor di %%?%ﬁf%cby o%qggg?o&ls RSN %u%‘%?osﬁgﬁce@m{l&g I'ls are either nock
transf ected or transfected vvlth a IacZ specific siRNA (SEQ ID NO. 9: 5
'-geggcg‘glgcg aauuuacctt-3'). 48 | ater, cells are washed and fresh nmedi um

i s adde cHaBuAt e‘é‘iagﬂﬂp hé’étc?eélts St #PelyPHCUs O FRPAROY YClRta bR By a
chem | m%éﬁ%ggtné%ﬁgg% AR &%&géﬁﬁdcé@%& b bé}ﬁiﬂn}éd b‘geah Sn@hS WIS ®Hown in

triplicate lys pool ed and anal yze |m'runolot|ng<Au5|ng
tubul i n-theratt tandrdskerrbein cigeciep(mbsprdc ief |a«1> dﬁﬁf?)bbdﬁ@slbellﬁt BXARBYB SurderdPL E

1: RAE:E AR P LATI N
fed bat - 3sme opemfcg\grgrle:éwggﬁ Hq\ll%lwgé%g\l %?ere%%%gﬁggégp E:gﬁune
clones eptipssimsd -ﬁx@mbitmm Iegé?:tra:pbnabmw pORcaides $sudh B ddBANMdekeapeantdiated v,
see FI GURE é\c Cel | sa | es are 1ﬁken every.ot.her .da ndblt htg an}])%}nt. of,

i nt r acel FAEFHYH MrHERpst Sl%t‘%ﬁa}rﬁ oadsile ToipigFHAg; Srelgrpblyy e frangieqtion s o
fixed usj 51%1%’%%11&&&/&1%&@ tRASER AR Ihétﬁ@di AR gr@t@g ra,ggmm fekhsPec S ﬁ@ﬁlhdﬂ@jﬂfﬁﬁﬂ

anti- human kappa l'ight chain antibody. Wthin the first four days

i ntracel fmkf’amon gf;hgémeeoiogmlé @aResgn e partiowdashasitcell pe pod ppovsiaroured Fniighje 5
d h I
to day 9 etthor?s cl:EﬁVEé d te urﬂE(ﬁ %%%Jg!ﬁﬁ] a‘éro%cfb?é%c EOF ' ﬁlﬁﬁht C%thﬁtrs qﬂé cé{nstructﬁ are

|nd|cat|ng an accumu on o ain or even
conpbket ecithdOin2&R8Ld (ﬂrﬁa 8Bd:‘EB'dt EPRBOLNOm2 40 &naamﬁdaaidghrmmﬁbmfmimi-blhliomombme or

cell. These data r resent_the results three i ndependent production
pr ocesseSeaif ?Plﬁ%n?i\‘ rSBr?f't‘bﬁ’%ﬂ%ﬁ%@%‘ﬁ‘l@“ﬁ%ﬁ@s‘ﬁ%’ﬁ?f‘iﬁggducts and t hey
strongly suggest that the cell transcribes nore antibody RNA than proteins

secreted into the nediumand thus points to a post-trans|ational bottle
neck whiElre hiagdesr of theepressms|iayaatior cvidh ¢wplopf urlhs etheaiiwetdigaterlh selyentional

(FI GURE t%éhnuﬁé’so‘%kgl 1?10 log,%qo1e&1%¥&%§%eﬁ%uﬁn€,%ﬁ%@tﬁ%ﬁqﬂe R are in

25 the skill of one in the art. These techniques are fully disclosed in the current Iiterature. See e.g.

Sambrook et al.,, Molecular Cloning: A Laboratory Manual, 2™ Ed., Cold Spring Harbor
-47- '



PKD is a key regulator at the Golgi conplex with PI4KI113 being the only

| ocal substrate identified thus far. To test whether the Gol gi

conpl ex-1ocal i zed CERT protein (SEQ ID NO 11 io and 13) nay serve as a
subst r at &0 208/PKBE8 we nake use of a phosphospecific subSEER08S/EA493body,
ternmed pMOTIF, raised against consensus notifs phosphoryl ated by PKD
(Doppl er et al., 2005). HEK293T cells are transfected with expression
vectors encodi ng Fl ag-tagged CERT (SEQ I D NO 10) and CERTL(SEQ I D No. 12).
The CERT isoforns are inmunoprecipitated with Flag-specific antibodi es and
anal yzed by Western blotting with the pMOTIF anti body (FI GURE 4A). ‘15 A
pMOTI F signal corresponding to the nol ecul ar wei ght of CERT (SEQ I D NO 11)
and, nore weakly, to that of CERTL.(SEQ ID No.13) is detected. The weaker

detection of the phosEhorgl ated CERTL_jsoformmay be related to_its known

. behavi ouLaltqsatpWr Rreatygreldabiming Whirkas, MRy i(HpEet Aptidshrbai-t &vacekedsetpeals &y
to ki nas S r t RT
by the p %(ﬁ{))%?gg g%%d -egr%?‘kﬂ\égntk’&ﬂﬁﬁ m\%%x%?egg%L PI% ggtgﬁE
with a kGnaklel cééadGm:ar Ea;nt:sanfn Rl<Binofde? AR demicHEKRO 81093 &1 Bethwihi st Alitelng

phosphor YEARrSor HoRAdH ATt PP VA en Trdcls SR ST Wishg) e
Coexps esRb@mihant ORI Weethidd1880! Asdiemidatrest (19890 KEEHT:, WGthe tm&mﬁhf
anti body suggest i n that the pMOTIF signal is indeed due to PKD-nedi ated
cERT phot R e Bloson Prasitt 00 MepkersanfidL, PaRs amagical Spmoasth dRLToHgIM
to act t I ANGgTGN
(Levi ne an {Bﬁ%ﬁzt?%ég%ﬁb%e(%gt ePdIQAE)tbl sn (}gcgf& Sgﬁﬁ!le%lr%mn I\Elgrgre‘gcl?:ence d-I 85-
WO 2008 1Gen3BaRaH Em@@mﬂmmmm Sichs (§80F Betlerpd:, AygenalGERTell BicG@BAology | s

coexpres Wt P- t agged, PKD rify t t thetwo colo al ize
ot he- coPan! Bl 4 rReReRiR CClby At ellD RO0) Rl RO
i's a)Pl COusubefrratimalaeltsh A& RILIRAPOS D] lﬁldzﬁslﬁ)(éﬁ\épﬂal &rowikDind Apoptosis, A
PHOSPHORYLATES CERT ON SERINE 132, To identify pMJIILF recognition si tes in
CERT, wePrgtget Appacty dREnfies atprforh Hawrsiky Pﬁ%‘tsi" 119% h¥elamed et aly gy Flow

| euct ne. el BlfYGhA Sorthg iy ehlgmwb;ecﬁr@eﬁ{ Do ISR, 06l WilcDR: S,
position telative to a“seri e or threonine. Two serines at positions 1

and 272, Incafuptited), Wich BKBapsmsErmsats ngtinceriagdf doimsads Celds, a@rﬁjg@clgpé@ye‘éoi

(FI GURE . ar a r es_ b ' dlreted

These. mi Al sie oty BEE0a"Y oo BBol% Selts Bl bELPRRRIGS RUUBIRIRSI
t he psIVUF}!nE)aaiuﬂlrb@Bw et laD} @ € BlnkibEdivs: ATLbRIrAtOny Mﬁm&E(ll%’E) 132 to al ani ne
abrogate detection of CERT with the pMOT1lF anti body and cause an increase
in electrophoretic nobility, indicative of |oss of phosphorylation, while
the S272AiBdmiviegrgoes not affect the pMOTIF signal (FIGURE 5B). This
suggests that serine 132 is a PKD phosphoryl ation site specifically 15

r ecogni ZBlk byfemthml Fa@sswbstmahed aftirbduing Fdeorisgaumnrolam PK¢rsstciapalbble

of direct] hos ing this se ! |d erf.qr

Uitro ki o RRRO R e e B Edsh ik ST oS R e ARG e
pr ot @i nscq@mp@ﬁmged staroﬁiogembl ARt Ao trdsieteﬁi ligd ta8fcan{START) demain t be
protein. Wen. the trunc ed Wlaffj %yp.e RT fusi.on pratein s | ncubat ad
with PKOHCrHetiveeopmag@ah 8DYmATIpe ‘?XH%‘%“HngtS?lSrPTBtFmr SoEet vitey

I's dete R_Crg ekl ! @RRimG- o2 Qhd %rése'm@ i Gibh | $8Nbol NRALK RSl hiﬁ aas &nof
t he CERT-S132A fusion protein.  In vitro PKD phosphorylation of wild type
but not IGERGOSIBMOICBESe NBNErIE)r segrefediprdiein. shown to generate a
recognition site for the pMOTI F anti body (FI GURE 5D). Taken toget her,
these results prove that CERT is a genuine PKD substrate in vitro and in
Vi vozsandini agpititit ymbedinret d3Be pisentSpentibn theRiih@hio shdractyiatiiiothas tHeSTART
CERT. 25, WD 2008/ 107388P 052493 EXAPM_E 4. RT P | ON
ON SERI Nfemam pmem@gaw&)ﬁ%g%ﬁ ﬁi‘ité“%ﬂllﬁg ?%@F%é%w
Serine 132 is in very close proximty tg,the CERT PH donain (am no acids
23 - 117), making it possible that phos%%orylatlon on this site affects

Pl (4)P binding by increasing the |ocal negative 5 charge. W therefore
quantify PI(4)P binding of wild type CERT and the CERT-S132A nutant (SEQ

| D NO. 15) by performng protein-lipid overlay assays. Here, cytosol from
HElI C293T cells transiently expressing the CERT variants is incubated with
menbranes spotted with a concentration gradient of the different
phosphoi nosi ti des and bound CERT proteins are detected via their G-P tag
As reported previously, the full-length wild type protein denonstrate weak
io binding to several phospholipid species, but displays strong
interaction with PI(4)P (Hanada et al., 2003; Levine and Munro, 2002).
CERT- S132A binding to PI(4)P is detectable at two- to fourfold | ower



20 transfer ceram de between nenbranes. To this end, GFP-tagged versions
of wild type CERT (SEQ I D NO. 10) and CERT-S132A (SEQ I D NO. 14) are
transiently expressed in HEK239T cells and the cytosol fraction is ,
anal yzed WOWOY 738 de-specific lipid transfer activityPGRKERGISPSHET- based’
assay (FIGURE 6B). In this assay, small unilanellar vesicles containing
pyrene- | abel ed ceram de as a fluorescent donor and quenchi ng anounts of
head group-I|abel ed TNP-PE 25 are enployed (O ayi oye et al., 2005;

Somer harju, 2002). When these donor |iposones are mxed WO
20081107388PCT1EP20081052493 wi t h -an excess of unl abel ed acceptor

| i posones, the increase in pyrene fluorescence is negligible, indicating
m ni mal spont aneous cerani de transfer to acceptor nenbranes (data not
shown). Upon addition of wild type CERT-contai.nin osal sf eady _
ot easeZ DRI Ib EDHG, el ST SOE o InS P BB 0] Vheh) CURIGISEQ
cytosol ff \§Chef -gtg@gsfsqggqﬁ; %@.'@,)' fused StRRCURE: 8B) -c ACGosm8fa09 t) 4 he
wild type protei'n, CERT-S132A (SEQID No. 15) di splays a hi gher rate of

li pid trdamshieys orewitdertherttofom a nore rapid i ncrease in pyrene fluorescence.
- Thi s suggests that CERT phosphoryl ati on on serine 132 downregul at es

ceram de transfer activity by decreasing association of the protein with
menbranes. a fubthblr @etifiv endbatiindhayLtha lpraastyinsdnciv thehatth&KDB dhaguleataisinttha the

| evel of Pl (4)P at the Gol | _ phosphoryl atj on- medi at ed
hot §vat | SFABT dortta TIOE (-GS ERTRL RDnE BB ubeis ER GNP SPRHRFITEAY |
critical %tla&rcterriQ@d B’i‘ @(91%{2&%1{6% 5%1&1-}@%@?@ B&hR Mkt é@%tzﬁB4ﬁ(BEQ’fIhﬁ\I@Qﬁ gl StarD5

conplex (Toth et 4@ ccordingly, together with the data presented

here, a GFAQ I B0 28 b StapRD (BRQARI MO alMtionghesphitilylbedio tansser praspin@B( §F) (SEQ
menbr anelz) cgges apparent by controlling the on-rate 15(via PI(4)P

| evel s) andthe"off-rate (via direct phosphorylation) of CERT. EXAMPLES:
CERT (REGULAI ' ES PI O ACTI VATI ON AND SECRETORY TRANSPORT. W hypot hesi ze

t hat overexpression, of CERT by transferring.ceramde should result jn
el evat ednpachee RCHiCRPAFTGRRE céaﬁ&%ﬁf‘élﬁm"ﬁg%% e gt PRshEeEPTRA D Y Pest

this, FlagkeaasdiCRRLIRR idlainiae k358 DnbiQidDr @prT GERYI5190A { SER)! D

NO. 14) are transiently expressed in HEK293T cells. Wwole cells |ysates are
pr epar edSt2dDh(SESSID Ngh S potd e $ESUB) Bek 83)- t o SDSPAGE. PKD activation is
anal yzed by. i_nrnunobl of t.i | |k G [

(P e A ol R o b Lo BRRSRUASRE Bl (Pt Bl CAPKTART
PKD- specddnhain protdib @dytallFd GEREITAGGI 25 én paréined dotpdessit Stnrldb 1sCERTded by a
proteins is verifjed [ noblotting with Flag-specific antibody

( FI GURE 1*7-5&?6885?8’ ﬁ@nﬁ%@ﬁ&%ﬁed to the control, expression of both CERT
wld type and CERT- S132A increased PKD activity, as -88- WO

2008/ 107388PCT/ EP2008/ 052493 reveal ed by anal yses with a phosphospecific
PKD ant i Inodlyrefameds emhodisnenh af ticpresenti ipeantion the meiipngd it durasie that the
pr ot ei ns Lkel u ] r.ar el r‘tféi@r;[c I\ﬂ)%@
synt hesi SSTAﬁfJg%gél gle(gosl;ﬂ Sgpgﬂlgaggt? ?%nﬁ?fa%\%}\}%gtg ﬁg?ﬁé&ﬁ; M?re ?é)? e kgggg I'vation
i ndeed tr®nsl &tiest it 2235areinh ancieST ART rdetminy of CERSpodtCERE Sidkée (3@ IBDFNE.

pl asm d encodi ng secr.et or ser agdi i HRP- ss LGl n_be
used as +Hepdrdt ée?’Stftg? gié‘%&t &"r“ﬂﬁl? ¢ gg%ﬁjc’:‘% w&gﬁgﬁlgﬂf at #ﬁé@%@r@gﬁ%%?% of
cot r ansf @gired Sid 1D R0, @XPses&dRaR @sfinangesi ng Fl ag-ss-HRP or enpty -
vector, and PKD1- GFP ki nase dead (KD), Flag-CERT wild type (W), and

Fl ag- CERT- S132A, respectively. 24 h post-transfection, cells are washed
and fre P I . : S 4 S '

et vi £yt st pRARSE R R BB QUM FEROL T oBPIRKFESE
secr et i ohatothe STARRPd@mnaihdroeindie tceatedt sk prdteindlifR AMAER e e@IBdNOV éf or
time (FI 7 r.essi gn. of. ki nase dead PKDI, which inhibits

secr et or%&?ﬁﬁ%?%p@g%ﬁgﬁvﬁfﬁ? B LAt i rel y abrogates the
~secretion of ss-HRP into the supernatani, This confirns that HRP is
secreted in a PKD dependent manner in this assay. In Contrast,
coexpression of CERT 15 wild type and CERT- S132A strongly augnented the
amount of secreted HRP (FI GURE 7B), the nutant show ng even slightly

hi gher values than wild type CERT. This experinent denonstrates that CERT
over expressi on stimul ates PKD phosphorylation and in a functional assay
enhances secretion of an extracellular protein into the cul ture nedi um by
around 2-fold. 20 We furthernore investigates whether overexpression of

t he CERT-S132A nutant affected its |ocalization and/or caused

nor phol ogi cal changes of the CGol gi apparatus. CERT has been denonstrated
to colocalize with the cis/nedial-Golgi marker 0S28 (Hanada et al., 2003).
| nunof | uorescence anal ysis of GFP-tagged CERT expressed in COS7 cells



WO 2008/ 107388PCT1EP20081052493 the cargo protein ss-HRP, providing
evidence that these structures indeed represent Golgiderived transport
carriers (FIGURE 7D). This finding is in accordance with the observed
changes WO 898/ 73%enbr ane structure due to | ocal increBGEEPIOMEREni de

| evel s (Fukunaga et al., 2000; Weigert et al., 1999). 5 EXAMPLE 6: CERT
DOAMNREGULATI ON BY RNA | NTERFERENCE | NHI BI TS SECRETORY TRANSPCORT. The dat a
presented so far in the present invention clearly denonstrated that

over expressi on of CERT enhances protein secretion. To investigate whether
al so the opposite is true, neaning that it) reduced CERT expression would
result in dimnished secretion, siRNA experinments are perforned. COS7
cells are transfected with a vector encodi ng ssHRP-FIl ag, harvested after 8
hrs, replated into triplicate wells and then transfected with
CERT-speC|f|c si RNA ol i gonucl eotides (SEQ ID NO. 7 and 8) or either nock or
| acZ- spegy fothes s %\Jﬁ‘# %M@M@he B s &R McBtisn tH8ndhéPlsChara6RHb &1 Al18at the

washed, covered h medi umand the anmpbunt of HRP secreted into the
15 super BBARML dqns:umreas@n ésmafatask cargrpide rmm&fat peptdin (ERT sl sodbrontatian misabRE

evers sl RgEh phifeAE) FES A BT st g AR AR R R o D" ©

activity is nmeasured in cells that had been treated with any of the
CERT- speci fi.c_si RNA ol i Thi s |nd|cate hat, reduce

I d
level s | Bagifurder w&@é&ﬂﬁﬁglﬁ@gg "fhiegfiesrewdﬁm"%’@né‘éﬁl mgthgdhep ?h&FaPWQFCCg@%ﬁ the

under sCOgERRIrN IR ch;téﬁ' s frdtaedOderdrkidl tfaﬂs&hﬁro‘ﬁe%& CERAT Ynd Bt ERBHbn disables
Interestingly, not only protein secretion, but al so the abundance of the

t r ans e mrdanedgetos ic pratein itass Pi(RKDS phptnbersiaioafsiteef CEBR Byt pasiiondddct i on of
CERT (FI GURE 8B). Wen the cells from FI GURE 8A are pool ed and the |ysates
probed with transferrin receptor-specific antibodies in 25 Wstern bl ot
expendnehiﬁpmﬁcmhﬂp@gﬁﬁﬁ@ieﬁ&&hhaﬁuﬁeha@nmam1n%mmmmmmfemmbdisemﬂﬂmnmmihl
becanme apparent, whereas | ar receptor levels are detected
Un bot h G6HPF Butated § ERT @éEg&w&é{ﬁf i‘é%é ¢T1E1320081052493 Thi's finding
suggests;, that the lipid transfer protein CERT is not only inplicated in
the transport of secreted but also of nmenbrane-standing cell-surface

pr ot ei nsln apeiher pingpdiment ofybe srpspntiinyangonshepethod iFrbsragieripedoinehisaigy rmethod
equal |y Spo

oo PR LS R BB AAAT, S ERAR OB, b HOE
deanstréﬁmpmm&ntheambmmﬁnmuuﬁyﬁmﬁhgmﬂﬁqno&heofhmstﬁtbuhwdmn&wemuhﬁhmmmcew
by CERT. ,EXAMPLE 7: OVEREXPRESSI ON OF EASES. BICPHARNACEHT

PROTEI N AR TRGECIARE ARFFFEIIDYOT (’i%{‘}“%(no%lﬁtﬂ“bS Pt A HRCA é&ﬂ?@ﬂﬁ? ne
(CHO DG4 iR o &Qrohwg&ﬂb safiAnd 1@941/&51&(9%1@ trhn Ot i(FOARTR! dbfncn ic¥ 2
transf ect an enpty vector control) or expressi.on constructs
encodi ng mm%@qum@u ¢®EQ I D NO. 10 and 12) or a nutant of CERT bearing
the point-nutation Ser132A (SEQ ID NO 14) and subsequently subjected to
selection to obtain stable cell pools. During six subsequent passages,
supenmathmﬁmﬂ&r&mkﬂh:&nmnmmeﬁdESh@pks@mHWumésndﬁ13&hmkﬁabﬁec®ékﬁl@dbﬂ5$c

col 1 s tomesSiedh gut i evibhs cpaort LoD R 1t % B eiolE> B o iRl Bhnut

val ues ag®,s8e0t 1 1% wﬁm@ehd)%pmhm mrt@@wut BG%t m)uCERI t@hﬂcﬂmEO%,S&Qu‘c 6)1% to
No. 14), followed by wld type CERT ( SEQI 0

"
expr essi wut %O%mh@@a? 170 & e 88 oc BhAA B E ¢ TP ébWEJ@RO/(@ ﬁbmﬁﬂ%ﬁgﬁ&mé&(’%@ Plr%ﬂ
Very SI 3, t a o@AN o
oy et o 175 < B 30RAAE 130KA0BML [ockRerBhe Ry 1L AR 95ARUPS A o
t heses sedloundf#9%, orebext306%kst>@ahowflORYh wi | d type and 20 nutant CERT | eads
to increased anti body secretion, indicating that CERT is able to enhance
the specific production capacity of the cells growm in serial cultures or
in bioreactor batch or fed batch cultung . b) CHO host cells (CHO DX4)
are first transfected with vectors encoding wild type CERT (SEQ I D NO 10
or 12) or a nutant of CERT bearing the point-nutation Ser132A (SEQ ID
25N0. 14). Cells are subjected to selection pressure and cell lines are

pi cked that denonstrate heterol ogous expression of CERT or the CERT

mut ant. Subsequently these cell lines and in -91-



WO 2008/ 107388PCT/ EP2008/ 052493 parallel CHO DG 44 wild type cells are
transfected with vectors encodi ng humani zed anti CD44v6 |1 gG anti body BI WA 4
as the gene of interest. After a second round of selection, supernatant is
t aken fr ove gweea@e78880ck cultures of all stable cell pool BCTHER200805p451 od of
Si X subsequent passages, the IgGtiter is determned by ELISA and divided
by the nean nunber of 5 cells to calculate the specific productivity. The
hi ghest val ues are seen in the cell pools harbouring the CERT nutant (SEQ
| D No.14), followed by wld type CERT (SEQ ID NO. 10 or 12). In both, 1gG
expression is markedly enhanced conpared to cells that don't have

het er ol ogous expression of CERT or CERT nutant. Very simlar results can
be obtained if the stable transfectants are subjected to batch or
fed-batch fermentations. In each of these settings, 10 overexpression of
bot h wi | tn 2 prpteriga gmhediment GRRTPIcss s ventionibe awthed s phardsttized ecthet saigell is

i ndi cati . I t nect fi r i.0Nn..capaci t

of the. corparars a3 dYefe oy BB InIHE PRE, ol HEHANFRTTIR
cul t ur esspetifiicenibodineat ef thet fredenhaventaingbe sncthodrie sharanicrdfed GERBt saddell is an

especi al | t ant RT,. can enhance ant.i body.secretion.in transient as
SRR T R L A e (R A S e R B
CERT { NCiafuekesizB GPHARMMIELHN GAln RMBIENNERAMCI] ON A& MNP YahGther specific

CHEMOATTRACTANT PROTEIN 1 (MCP-1). (a) A CHO cell liné (CHO DZ4)
secr et i ngnbastipenttad tehpivecnt dnveatiomthepmethed is ghagagispizad i that saach s¢lbéx 2 bilsienish

20 cerr (SRR B AR P g1okaflr MR PR R AT IR EH T E BERE Wholliof he/PE

poi nt - nuhethbdris Seard3@&ed SEQdtBaNCAUE andtcbubs eqlenth 3 subyient @k, reptile or

sel ection to obtai t abl e .cel |, pool s. ring Si ubsequent . passages,
uporat denmeien R eS8 SrbpBRRenE of i SO0 Mafre el iy Cageeezed he
MCP- 1, ti fnethatl SidledIEfsMd R@dab YelEsh o Idintndagkidma hBiEBDea) HIRroRfigal | s

to calcul ate the sFecific productivity. The highest values are seen in the

cel | pooileGhaopddFitg- t He cmrafered mbodpment gif| Haerresspt vpveatios e oEod |in

bot h, | £S5 IS -
ant r anst ep sy oS TRICEEdacRPUAER o BRRRE RS0 SpdbRF WerLcdh Y9 o
transfecYBAOs are -92- WO 2008/ 107388PCT/ EP2008/ 052493 subj ected to batch
or fed-batch fernentations. In each of these settings, overexpression of
both wild type and nutant CERT |eads to increased MCP-1 secretion, .

i ndi gAt i ;ga tfhakier %%Bdirﬁer@bifethteoﬁnemalm\%nﬁb@ {5 @ekfddCisPEHREHEEiz0 i ARACIaldy

of the cells grown in serial cultures or in bioreactor batch or fed batch
cul turest gcﬁﬂbﬁﬁé@¥n¥%ﬂqm§e@CHo D&44) are first transfected with
vectors encoding wild type CERT (SEQ ID NO 10 or 12) or a nutant of CERT
bearing the point-nutation Ser132A (SEQ ID NO 14). Cells are subjected to
sel ecti dn prpssir embodimeat bf thanpssent enpintike dhe madthadle moctstractdrzed ét ehal sagous
expression of .CERTI .or t he RT nut.ant . hsequently t e _cell J.ines d
1 par sl TAPE G 5 CREer TpBeehar y GROY PG didhey S8 ookt 08
encogh Nchutaenkt épitieleha MR CEaM, aiinapreaibeydnid kidMsPHPK 83, bits Bener&idney,
interest, After a second round of selection, supernatant is taken from
seed- st otiicay FeRegopteyakidngy Jlimanc éffrl"lcb]oﬁ}r%m%’%ar e kidgey.obufaly rat liver,
subsequ : MaRs i i ) } i by
he man RnarE o B Fee e R el B o Ty 8,

hi ghest rwakabbg, it gosteprefdrablyhd’@Ickll.pool s har bouri ng the CERT nut ant,
followed by wild type CERT. In both, MCP-1 expression is 15 markedly
enhanced conpared to cells that don't have heterol ogous expression fo CERT
or CERT nutant. Very simlar results can be obtained if the stable
transfectants are subjected to batch or fed-batch fernentations. In each
of these settings, overexpression of both wild type and nutant CERT | eads
to increased anti body secretion, indicg%ing that CERT is able to enhance
the specific production capacity of the ell's grown in serial cultures or
in bioreactor batch or fed 20batch cultures. This indicates, that ‘ '
het er ol ogous expressi on of CERT, and especially nmutant CERT, can enhance
the secretion of single cell proteins in transiently as well as stably
transfected CHO cell lines . WD 2008/ 107388PCT/ EP2008/ 052493 EXAMPLE 9:
OVEREXPRESSI ON OF CERT | NCREASES BI OPHARVACEUTI CAL PROTEI N PRODUCTI ON OF
TRANSMEMBRANE PROTEI N EPI THELI AL GROMH FACTOR RECEPTOR (EGER). (a) A CHO
cell line (CHO D4 expressing transmenbrane protein epithelial growh
factor 5 receptor (ECER) is transfected with an enpty vector (MOCK
control) or expression constructs encoding wild type CERT (SEQ I D NO 10
and 12) or a nutant of CERT bearing the point-nutation Ser132A (SEQ ID




NO. 14). Cells are subject.ed to selection pressure and cell lines are

pi cked that denonstrate 20 heterol ogous expression of CERT or the CERT
mut ant Subsequently these cell lines and in parallel CHO DG 44 wild type
cells arevermpsdegt ed with a vector encodi ng EGFR as t her/gemes/ah4dsnt er est .
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 determ ned by FACS or Western blotting The

hi ghest val ues are seen in the cell pools harbouring the CERT nutant, 25
followed by wild type CERT. In both, EGFR expression is narkedly enhanced
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anti body BIVWA 4 as the gene of 25 interest. After a second round of

sel ecti oPhe Bwpafonafuahér fefatésatoen niatian HedcbratsmgksceralibnbEa raémbdahe 8t alik@ed
cell pools over,agperjod of -si x subsequent passages, %he IgG titer is

det er ni Ay OGRS §52 celhSOMpESE P RERBES SESIIBE DS Y Sredngdy X ERsRELY
the ppan,BIPRRiRf arc8hing abRl Lahdiet b Bplies 8 @@fd.iadg%nﬂ@ra@méq%ﬂa«u&,ﬁy reihRE lipid
hi ghest values are seen in the cell pools harbouring StarD4. 119G

expr essi tomsfes (Wb KENdomain hap devatigerpamatnt dewel. | s that don't have

het er ol ogous expression of StarD4. Very simlar results can be obtained if
the stable transfectants are subjected to batch or fed-batch

f er ment alheoingention fedch raiteStohemethsé bf progssingy ercabpme 98 sanctef protear dintesest

abl e to enhance the specific production capacity of . } .
n a CQI(I: compl(?ism mcreasmgpthe eXpression oafp a protgmohavmg an amino acid sequence

25 comprising a steroidogenic acute regulatory related lipid transfer (START) domain or a

- -52-



the cells grown in serial cultures or in bioreactor batch or fed batch
cultures. This indicates, that heterol ogous expression of StarD4, can
enhance anti body secretion in transiently as well as stably transfected

- CHO cel | wWo fiRsr10736 EXAMPLE 11: OVEREXPRESSI ON OF CERT pdNORE2OBHB2493

Bl OPHARMACEUTI CAL PROTEI N PRODUCTI ON OF HUMAN SERUM ALBUM N (HSA). (a) A
CHO cell line (CHO D44) secreting the single chain protein HSA is
transfected with an enpty vector (Mock control) or expression constructs
encoding wild type CERT (SEQ ID NO 10 and 12) or a nutant of CERT bearing
the point-nutation Ser132A (SEQ ID NO 14) and 15 subsequently subjected to
selection to obtain stable cell pools. During 4 subsequent passages, :
supernatant is taken from seed-stock cultures of all stable cell pools,
the HSA titer is determ ned by ELI SA and divided by the nean nunber of

cel | s t odebkaw at ukhehseef; afid effgting tet dxpidsyiof Bf @iRproledn\p{ inBotsh, whiBhy the
titers and the specific productivity of the HSA producing cells is

si gni fi cBMET §F S0 8 ALY U5V SHEEr ol ogous expr essi on of both CERT variants
conpared to the Mock transfected control. Thé hi ghest values are seen in
the cell pools harbouring the CERT nmutant, which |eads to an increase in
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Very simlar results can be obtained if the stable transfectants are

subj ect ederivatipaeicRuigpt thagobat ch fernmentations. In each of these settings,
over gxpression of both wild type and mutant CERT |eads to increased
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57-70. 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
25 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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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

25 steroidogenic acute regulatory related lipid transfer (START) domain or a denvative or mutant
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In another embodiment of the present invention the expression vector is characterized in that the
25 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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81-93. themutaté@CEﬁquﬁﬂERR' Faoa SR BDesb o) J. L. (2003). StAR-related lipid
transfer (START) proteins: 10nmediators of intracellular Iipid nmetabolism
J. Biol Chem 278, 22183-22186. 59. Sonerharj-u, P. (2002). Pyrene-| abel ed
lipids a it in that
Libr D et SBbT AniIphEARe J RIS LRSATE: (el o CoRmaf i
engi neer sandyfist pelgnuatatidy incagracs thy pestdia freesport e pelbdaghd astpltegﬂrbpathmsnes e
hanster ovary cells. Metab Eng. 1561. Toth,B., Balla, A, M,H.,

Kni ght, Z. A., Shokat,K M, and Balla,T. (2006) ) Phosphati dyl i nosi t ol

4- ki naseln 4 bfeeiffe dnagidhzﬁérﬁsafttﬂmepﬂes@m mﬁﬁom{he @gplamidevémrvieelmrtdmized in that
endopl asm c reticulumand Golg Bi ol 91} 77., 62,

Tsuj i shi th8, YTARE damaip gyjotginis P’Z@é@) ce@fﬂﬂ?cff rai??ratem &%g" PR §f)‘8rrt’mta“°n
mechapi S&%ébflesaan§t/ﬁ@e%téhtaeﬂldéﬂi@k}lﬁﬁoﬂ\l§ﬁe al Rhy SGine, BfBhine br t#OEnAdtitiod Within
Ul aub, G, Kas, E., Carothers, A and ChaS| n,L. A (1983). Deletion of the
di pl oi d delERIopolcat.e reduct ase | ocus from cul tured manmalian cells. Cell
33, 405-412. 64. Vega,R B., Harrison,B.C., Meadows, E., Roberts,C R,
Papst,P.J., Oson,E N, and MK nsey, T. A. (2004). Protein kinases C and D
medi at e H;gmm]:&i' cﬁﬂB@cﬁﬂﬂﬁﬂ’ﬁf thapwsan iyepeot the plyretdiroughor isiciaeateriexdor thatohe
hi st one I ase 5. M. Biol. 24, 8374- 5., 65

(2006) . BRERT cormien e i Cmdﬁﬁ&nﬁfﬁtp@%ﬁ%ﬁﬁ i A ReR AR
SCI . 127, ardligr &ddes the?ﬁ)tmmgme/ D QPM)%Q hBeyTation AKBCERT oPadstlon/132.
Riley, MM, Rozengur , and icelli, (2002). The RAS effector RI N1
directly conpetes with RAF and is regul ated by 14-3-3 30proteins. M.

Cell Bi - .

S 11 ett arli Resengftentif il AR o A hablET AR RAGETYedtdr ordil AfAGR.
Senat or elnSi spebﬁmcénﬂi:qdﬁnentl?ﬂlthfsbmbmk iextion Sahrelina chMractéared im &hmbsﬁd cell is a
Bur ger, K. N. ov, A ui ni Corda,D. (1999 Ct BP/ B@RS | d ces
1 5o on el g haHbl sl POy T rys it Sohderil o HEr R Et o112,

429- 433. splé@ﬁc WBIBImdBt 6F the 2004 s inFG @R mnepceaﬁ@ @E&Irﬁct&fze@ QDTS Siddukaryotic cell
manuf act ure of
15 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,
25 human lens epitheliajm 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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bi ophar maceuticals. J. Biotechnol. 113, 171-182. 69. Wrtz, KW (2006).
Phosphol i pid transfer proteins in perspective. FEBS Lett. 580, 5436- 5441.
70. WirmF. M (2004). Production of reconbinant protein therapeutics in

- cultivat ¢ ddagregvsael i an cells. Nat. Biotechnol. 22, 139%c1B&#0s/0511493
Yeaman, C., Ayala,MI., Wight,J.R, Bard,F., Bossard,C., Ang, A, Mueda,Y.,
Seufferlein, T., Mellman,1., Nelson,WJ., and Mal hotra, V. (2004). Protein
ki nase D regul at es basol ateral nenbrane protein exit fromtrans- Gol gi
network. Nat. Cell Biol. 6, 106-112. 1572. Zhang,J. and Madden, T. L.
(1997). Power BLAST: a new network BLAST application for interactive or

aut omat ed sequence anal ysis and annotati on. Genone Res. 7, 649-656.

CLAIMS 1. Method of producing a heterologous protein of interest in vitro
in a cell conprising a. Increasing the expression or activity of a
pr ot ei n hawingngrhuaminitesahebsh seureny ecurnan@rigilonga aclt er duy, tig drmsavsfwer cell,
protein CERT qr a derivative or tapt thereof, d,. . Effecting the
Eor esei Bh 16101t i et oP I B SGIRGeL: 10 dibrons o Bhtima ot h proer Pvghon
pol ypept ihd @I S Reri¥Rl & tHat sAll dre@ skl TV itgR, GHO K89 CrIs &oH4t THMe
original CERT sequence or its conplenentary sequence or said to
derivatiDEED%BéLﬁgﬁ@ﬂbgéugﬁﬁEﬂiYggﬁh@ﬁ@é-fron1a di fferent organi smand
wherepy said nmutant is based on targeted nodification of CERT sequences by
substitution, insertion or deletion of one to ten amino acids. - 105 -

Met hod akcospdtifig dnbodinadnmot theheeehyinvbreiondhantits dchamosfizrd ipribdtehid R an s

of SEQ I D.NQ or. S ID NO 13, . or .a derivyative,or ant .t hereof..
Vet hod EuBRLirll RRUCRPTn sttt abt SHBat Er e« P oa Aot iof o
nut at ed geEAMAeniidioms fcefl iPEak-RidiAAERTthanshis aéldisnaibiddtérancdli abhe Draaghilor
del etes a@ghosphorylatlon site at any serine, threonine or tyragsine

posi t i onmenaERer, Iveierbly arembmineelt ik paprrganishelsptilens npgatiagectl. na
trangf efspg&%tc% 0 tpgtrhgg%fsg@%%%ﬁam&ecehr i@@tﬁ&ﬁm&%@hﬁ%%&%@%ﬁé b

mut at1 on*dr'sables an es the protein kinase
phosphorigl atiaommsiat ecbf pleiblata mosart cdh sdd2as Mhd bemarc ogrebbinmgcedlidbine |66, 4

oot iPR2HS e Gniray of BGOTL bt et e i il B BN BP L Sh b 8P

cel I ul ar Apgeduetli votor YH2.@ai d protein of interest in said cell in
conparison to a control cell expressing said protein of interest, but

whereby said control cell does not have increased expression or activity

of a,proffl AvBMbhYerRG BEA% %%&eﬁ%‘ﬁ%@fé& preferably an antibody produced by any of

the methods described.

The invention further relates to a pharma.oeutical composition comprising a polynucleotide
sequence useful for blocking or reducing the expression of a protein having an amino acid
20  sequence comprising a steroidogenic acute regulatory related lipid transfer (START) domain or a
detivative 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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20conprising a ceram de transfer protein CERT or a derivative or nutant
thereof 7. Method of increasing specific cellular productivity of a
menbrane or secreted protein of interest in vitroin a cell conprising

i nt r oduciwg2008te388 cel | one or nore vector systens conpci/Erngsssaoiei c acid
sequences encoding for at |east two pol ypepti des whereby a. a first

pol ynucl eoti de encodes a protein having an am no acid sequence conpri sing
a ceram de transfer protein CERT or a derivative or nmutant thereof and b.
a second pol ynucl eoti de encodes a protein of interest 10c. and whereby the
protein of interest and the protein having an am no acid sequence
conprising a ceramde transfer protein CERT or a derivative or nutant

t hereof are expressed by said cell, whereby said derivative is a

"~ pol ypeptide nolecule which is at |least 70%identical in sequence with the
ori gi nal iCERBpsefc emdoneiitt sf gbappresmhtiaventiorqthenpbarorceticd  tsmgestionatis ve

Sl TSRS ST eSS e, LG SBR AT SR S e

substit U#(EEUT—SE’(? €D NN 10k R BERBQ IO NONES) o a llefivativt BO matintithereof, 8.
Met hod of increasing the transfection efficiency of a cell expre55|ng
menbr ane Inp poglrs epreifie erpftodimeemt. ff the rreseBS ITPR{IGH theoPhapmaceudiral COBmprTen iy -

107- Hab ARSEEE i AR BR §r§ﬁ*r' doMatiD esa(cs@rgpﬁﬁ N WHLC!I@O(SH ol M Ialelele] lngm@am

proteln %aV|ng an am no aci d sequenc rising a ceramde trans

prot ei n BER®f.or a derivative or nutant thereof, b.
subsequently transfecting said cell with a second pol ynucl eot i de encodlng
a Sprotein of interest, c. whereby said first and second pol ynucl eoti des
are | ocaied @pedilid faiiRAimatRCHONhS yHLEMS , invditioe bihe s ghatmaeduticalt icy@pogticn is
pol ypeptide nmol ecule which is at. |least 70%identical in sequence wth the
ori gi nal chepterzed, mdhptdhgpolypuclzobidp pevaricds NG (TIRN AT SRtiEas GRS
deriyative is a honol ogous CERT sequence froma different organi smand
whereby said nutant is based on targeted nodification of CERT sequences by
subst i t ulni @npreifgrser mendimendedfetlieopre@mtoimeentimnt ére azhirmawezticeﬂs composition is

" Expressign ect o ucleotldes
‘g}% ac élz%c!] 3 ng $TA§T13M1)11 mammahan §1%XR? damam famﬂ% member

‘ponnucI a pro Aavi'ng an- amno -aci seque
conpri si sﬂ@h as tha?rr(sm tIDaNS)‘ ar), mtam rﬁmmswﬂ)le Berhy,a$tail¥ 30 DL aBtarD4

t her eof second nucleot e en for a_pr i f 1nterest,
wher eby Qe FEGarRIsEG §Ek ot s ha Bl b 2R M. Rlan HS6S;
'denﬁicai(Lﬂcﬁ%rSﬁ@ﬁy%ﬂﬁﬁmﬁh&ﬁebpﬁmﬂ&tﬂkﬂﬁf CERT sequence or its

conpl ementary sequence or said derivative is a honol ogous CERT sequence

from a dinf¢ parbeilardy prefireeth earhodivhent eﬁfhesmmmmmom the nh%'@dcmcalapg@peuon
nDdlflca t t

one 1o (8 B AR S o B e flcrR ek B B 8T Aol ponll
wher eby dﬁmu@&kﬁﬂﬁdsp&mﬂnﬁbem:$E@REMDnﬁEFW is of SEQID NO 11 or SEQ | D
NO 13, or a derivatiyve mut an}, t hereof. 11. Igé%re55|on veﬁtor accordlng

to clai Mt1® Mesk PP Echem s TeSCNEERYPIEY eyl cpgposition 1s

20  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.

25  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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- 108- 12. A cell conprising the expression vector of clains 9 to
11. 13. Pharmaceutical conposition conprising a polynucl eotide
sequence useful for 5blocking or reducing the expression of a protein

havi ng aw@moga7ags d sequence conprising a ceran de trenEP®s/Ezosei n CERT
(SEQ ID NO 11 or SEQID NO 13) or a derivative or nutant thereof,

wher eby the pol ynucl eoti de sequence is RNAI, siRNA or antisense-RNA, and
whereby said derivative is a pol ypeptide nol ecule which is at |east 70%
identical in sequence with the original CERT sequence or its conplenentary
5 sequence or said derivative is a honol ogous CERT sequence from a

di fferent organi smand whereby said nutant is based on targeted

nodi fication of CERT sequences by substitution, insertion or deletion of
one to ten am no acids. 14. Pharmaceutical conposition according to claim
13 for thgulakey adatad lipiditeasfentST AR Yldomatiis @reférably (HER T EEQ D NDP. Idom$di€) 1D on

accordinﬂt§33claung%.f0r tht nu%acture of a nmedi canent for the
t r eat ment Qof SHAfcFivativepy guutant foroqls o of 5 cerami de transfer protein CERT
or a polynucl eotide encoding for a ceram de transfer protein CERT to

i ncrease_secretion and for production of a protein of interest.

PO1- 2188IT0 20 3D¢AiG CoM9EHaTS . &fT 280 ¢ resesECENGen | theTpRigmaqenysalgsemppsiday s
<1305 poteSRa R 8K, g oL A AR € FRithcR B o «BERRL SO 0,
DNA <213an aArhilifing peoteix 3@0r>asx 2D JroORbipdingge GIGRT prorericDNarcBERTHB1B2 AER00>
1 cat Cgagx%g"%sfgﬁp 11'3%%09{%% bg[dfncg(%% c<3r2 13185 tgus preventing binding of PKD and CERT and
hindering CERT phosphorylation by PKD, (iii) a protein similar to CERT which however does
not fulfill CERT functions, that means a "dominant-negative” CERT variant, or (iv) a protein
16 acting as scaffold for both CERT and PKD, resulting in irreversible binding of CERT to PKD (=
a stable PKD/CERT complex) which is not functional due to the inhibitory phosphorylation of

CERT by PKD and the hindering of dissociation of CERT from said complex.

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

15 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 providmg .a protein having an amino acid
sequence comprising a steroidogenic acute regulatory related lipid transfer (START) domain or a
20 derivative or mutant thereof, preferably CERT, contacting said protein of step a) with a fest
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

25 composition as described for the treatment of cancer.
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<211> 28 <212> DNA <213> Artificial <220> <223> PCR priner for human DNA
CERT- S132Arev <400> 2 ccagggacac cattgcgcca tgtcgacg28 <210> 3 <211> 35
<212> DNA <213> Artificial <220> <223> PCR primer for human DNACERT- S272A
<400> 3 g ide@egés gaggacgcct ggcagaagag act gg35 <210>par/ERPbis#xs383<212>
DNA <213> Artificial <220> <223> PCR priner. for human DNA CERT- S272Ar ev
<400> 4 ccagtctctt ctgccaggcg tcctcacgtt taacc35 <210> 5 <211> 33 <212>
DNA <213> Artificial <220>

The invention furthermore relates to a 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.

s The invention further relatés to a diagnostic use of any of the methods, expression vectors, cells

or pharmaceutical compositions as described.

In a specific embodiment the invention further relates to a method of producing a heterologous
protein of interest in a cell comprising increasing the expression or activity of a protein having
10 an amino acid sequence comprising a steroidogenic acute régulatory related lipid transfer

(START) domain consensus sequence or a derivative or mutant thereof as listed below,

CONSENSUS/80% (SEQ ID NO 28)
nhnontnnontnhtnhhntanninnonnoonnaonnnnnnhhthnnnononoannonnnnnnn+thnthhnnnnannhnn
T 15 nhhntnnnnnatWppnhnnnonnnnnnnnnhthlpnhtnsnonnnnnnsnlnhnnontnonhnnnhnsnoR-
hhnlRnhpnnnnnnnnnnnttnhhlhnnohpnntannnnnnnnthhRsphhnshhhhpnnttsnnnnmannnnansp
hhhlnnh-htsnnnannnpnhhpnhhtnthnnhhpnnanhtthptntnp '

Whereby the class key residues are (represented in the one letter amino acid code):

20 alcoholo S, T
aliphatic 1 LLV
any n A,C.D.EF,GHLKLMNPQRSTVWY
aromatic a FHW)Y
charged ¢ D,E.HK.R
.25 hydrophobic h ACFGHLKLMRTVWY
negative - D.,E

polar p C,D,EHKNQR,S,T
' : -61-



<223> PCR primer for human DNA CERT-138truncation <400> 5 Seite 1
P0O1-2188 070322m t Consensus. ST25. t xt ggtgtccctg gtgtcttgag caagtggcta
ctc33 <210> 6 <211> 33 <212> DNA <213> Artificial <220> <223> PCR pri ner
f or humawDi¥s/(0E588- 138t runcat i onrev <400> 6 gagt agccacPCT/ERACRASYH3
caccagggac acc3, 3 <210> 7 <211> 21 <212> DNA <213> Artificial <220> <223>
si RNA/ DNA si CERT-1 <400> 7 ccacaugacu uacucauuat t21 <210> 8 <211> 21
<212> DNA <213> Artificial <220> <223> si RNA/ DNA si CERT-2 .

positive + HEK,R
small s A,C.D,GNP.S T,V
“tiny u AGS
turnlike t A,C.DEGHKNQR.ST

and effecting the expression of said protein of interest.

In further preferred embodiments of the invention the protein having an amino acid sequence
comprising a steroidogenic acute regulatory related lipid transfer (START) domain in any of the
10 previous embodiments (e.g. expression vectors, cells, proteins, pharmaceutical compositions,
methods and uses) is defined by comprising a START domain consensus sequence or a

derivative or mutant thereof as listed above ( SEQ ID NO 28; see also FIGURE 9).

The invention generally described above will be more readily understood by reference to the
15 following examples, which are heréby 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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<400> 8 gaacagagga agcauauaat t21 <210> 9 <211> 21 <212> DNA <213>

Artificial

<220> <223> si RNA/ DNA si LacZ <400> 9 gcggcugccg gaauuuacct t21

<210> 10 <211> 1797 <212> DNA <213> hunan: CERT cDNA <400> 10 atgtcggata
gggccgccyp emgagettesgt t acagagtatg tttgat gaat gat ccagat cral/EPmageskeys

t ggagcgctg gggtagtttt gctgcagagg gtcgatttga atagacagca gaactcgtcg
cggggtcctc gaaaaataat atccatctgt tattagtgta atggatagat ggctcggagg

aggat ccaga agt aagt gga caaactacat gctctgagtt actacaaatc cttagcaagg
ctgtcatcac aatgatagtg tttggtatct gccattgaac agcacaagac Seite 2 gacggagtct

t cat gggt gg t gaagat gaa acct cacgat

tcgtgctcag tgaatctgga 60 120 180 240 300

360 PO01-2188 070322m t Consensus. ST25 .txt tatggatctg aatccagctt

gcgt cgacat ggctcaatgg tgtccctggt gtctggagca420 agtggctact ctgcaacatc
cacctcttca ttcaagaaag gccacagttt acgtgagaag480 ttggctgaaa tggaaacatt

t agagacatc ttatgtagac aagttgacac gctacagaag540 tactttgatg cctgtgctga

tgctgtctﬁky%&gﬂfﬁﬁ%gi‘ttcaaaggga t aaagt ggt a600

10

13

20

MATERIALS AND METHODS

Antibodies and reagents

Antibodies are: rabbit anti-PKD substrate polyclonal antibody (Cell Signaling), mousé anti-Flag
monoclonal antibody (Sigma-Aldrich), mouse anti-GFP monoclonal antibody (Roche), rabbit
anti-PKD polyclonal antibody (C-20, Santa Cruz Biotechnology), mouse anti-GS28 (BD
Biosciences) and mouse anti-tubulin (Neomarkers). The phosphospecific anti-pS916 PKD
antibody monitoring PKD autophosphorylation is described elsewhere (Hausser et al, 2002).
Peroxidase-labeled secondary anti-mouse and anti-rabbit IgG antibodies are from Amersham;
alkaline phosphatase-labeled secondary anti-mouse IgG antibody is from Sigma; Alexa Fluor
488- and 546-labeled secondary anti-mouse and anti-rat IgG antibodies are from Molecular

Probes.

DNA constructs

Full-length CERT ¢DNA 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°-

cgtcgacatggegeaatggtgteeetge-3’),  CERT-S132A-  rev  (SEQ 1D NO.2:  5-

ccagggacacca,ttgcgccatgicgaég-3 ), CERT-S272A (SEQ 1D NO.3: 5'-

gpttanacgtgagpacgcectggcagaagagactgg-3’);  CERT-S272Arev (SEQ ID  NO4: © 5'-

ccagtctettctgecaggegtectcacgtttaace-3”), CERT truncations at amino acid 138 (SEQ ID NO.5: 5°-
| | -63- '



gaagat gat g aagatgactt tcctacaacg

aacggcaat a
tttaaagggg

aagaaaagt t
aagcgat aac

- catt gt at twgp amet@assygt

act gagaaga
aaat cccact
gagttctttg
cagagt gaaa
tctgt gggga
tactcattac
at gaaggt at
acccat gcag

aaagaagaac
t t ggaggacc
atgctgttga
aggt gagat t
cacat agat t
aggat gt agg
acagaagaga
t t aaaggcgt

atttccacat
ttttaaagca

t aaacgt gag

agaggaagca
agatt at gaa
agctgctctt
acat t ggcct
t gt ccaaaag
cggagat gcc
agt agaagaa
cacaggacat

cgttctgatg
gt gacaccaa
actactgctg
gacagct ggc
t at aaaaat g
gaaggccct a
gacagacaag
acatccttgc
gt t gaagaga
aat t ggcagt

aat gggattg
gaagt ct gca

gtgacttctt gcatagtacc660
aaggaattaa tggtatagac720
gaatccttgc aacactttct 780
agaagagact pPgErRegEGae340
actt aagaaa900
t aat gaagaa960

caat gacaga
acagt ct gat
at aaaat aga
cct ct ggaga
t ggt gcagaa
t ggtt gt aga
ttctggatcc
attatttctg

gt t cgcaaggsmctigggmtiprzcamt mtamtyal):aadCERT <3t g ttuygttynaaze

aat gcaatca

daacacacaa

agaacagt ca
tgeccttttct
ccacat gact
agaaggagaa
tttaaaagct
gaat gt t gac

1020
1080
1140
1200
1260
1320

“4BEQQDyalNO18805°-

tcatttatca gggt C C ca _gcgagacqgt a
tata: ot FRHEp gt B g anspedara) Joorho ERRCCER BEThTA GF PGARER A S gt ahet
at agt t t ghang@tEdoRl CteZtriceigt Sitth 9 pEGFPLYCPED CarldapECGFRCC U-PRIDGL G Cegt ddakiBed
gccaaaat aa at t&%ptat gatttqgtcaa accttggtaa %gccacca a gggaaaccag 1620
gaaat t ag¥8vightindhausser ’E’Eﬁlat:’g)@ébg“&t plavadaggofg e lag a5 dandly gEovidasioby
ggat 99g9Caf f ABGRS Cg%ﬁaagggéa gt ggcaaagc gagagtatcc taaatttcta 1740
aaacgtttta cttcttacgt cCaagaaaaa actgcaggaa agcctatttt gttctag 1797 <210>
11 <211> 598 <212> PRT <213> human: CERT protein <400> 11 Met Ser Asp Asn
Gn Ser 15 Trp Asn Ser Ser Gy 10 Ser Au GQu Asp Pro 15 du Thr Au Ser
Gy Pro Pro Val Qu Arg Cys Ay Val Leu Ser Lys 202530 Trp Thr Asn Tyr Ile

His. Ay dbPlSACEmd pofeiyr g Trp Val Val Leu Lys 354045 Asn Asn Ala Leu Ser Tyr

Tyr Lys Ser Gu Asp u Thr Au Tyr Gy Seite 3
P0O1- 2188na7a3 LRIt TINSEREQIDSTO51@)xt 505560
atgtcggata atcagagctg gaactcgtceg ggctcggagd aggatccaga gacggagtct o0
10 gogocgectg tggagogetg cgggotcoctc agtaagtgga caaactacat tcatgggtog 1290
caggatcgtt gggtagtitt gaaaaataat gctctgagtt actacaaatc tgaagatgaa 180
acagagtatg gctgcagagg atccatctgt cttagecaagyg ctgtcatcac acctcacgat 249
tttgatgaat gtcgatttga tattagtgta aatgatagtg tttggtatct teogtgctoag 300
gatccagatc atagacagca atggatagat gccattgaac agcacaagac tgaatctgga 360
15 tatggatctg aatcéagctt gcgtogacat ggctcaatgg tgtcecectggt gtctggagca 42Q
agtggctact ctgcaacatc cacctcttca ttcaagaaag gccacagttt acgtgagaag 480
ttggctgaaa tggaaacatt tagagacatc ttatgtagac aagttgacac gctacagaag 540
tactttgatyg cctgtgetga tgctgtcectcect aaggatgaac ttcaaaggga taaagtggta 600
gaagatgatyg aagatgactt tcctacaacg cgttctgatg gtgacttctt gcatagtacc 660
20 aacggcaata aagaaaadgtt atticcacat gtgacaccaa aaggaattaa tggtatagac 720
tttaaagggg aagcgataac ttttaaagca actactgctg gaatccttge aacactttct 780
cattgtattg aactaatggt tasacgtgag gacagctggce agaagagact ggataaggaa 84Q
actgagaaga aaagaagaac agaggaagca tataaaaatg caatgacaga actitaagaaa 800
aaatccecact ttggaggacc agattatgaa gaaggcccta acagtctgat taatgaagaa 960
25 gagttctttg atgctgttga agctgctcectt gacagacaag ataaaataga agaacagtca 10290
cagagtgaaa aggtgagatt acattggoct acatccttge cctctggaga tgecttttcet 1080
tctgtgggga cacatagatt tgfccaaaag gttgaagaga tggtgcagaa ccacatgact 1140
tactecattac aggatgtagg cggagatgcc aattggcagt tggttgtaga agaaggagaa 1200
atgaaggtat acagaagaga agtagaagaa aatgggattyg ttctggatcc tttaaaagct 1260
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Cys
Phe
Arg
Gn
H s
Thr
Leu
Thr
du
Thr
du

Arg
Asp
Al a

Ay
Ser
Al a
Leu
Leu
Thr
Lys

Gy Ser |

Gu Cys Arg
Gn Asp Pro
H s ix?s(ﬁzﬂ'!ik‘moﬂsu
Val
Ser
Au
Tyr
Asp
Asp
Pro
225230235240 Phe Lys Ay GQu Ala Ile Thr

Ser
Thr
Au
Gn
Gn
Arg
Leu

Ser
Met
Lys
Arg
ser
Phe

l e Cys
Phe
Asp
Ser
Ser
Phe
Thr
Phe
Lys
Ay
H s

Leu 24525825B3%AkattHarcdaet

Ser 2602&&%5&&@%@@;%&%
du 275280285

1¢

15

20

25

aatgcaatca
ttatatcttt
atagtttgta
gccaaaataa
gaaattagca

ggatgggcac
aaacgtttta

tcatttatca
ctgtcattcg
atttttctgt
atgttgctat
gggacaacat
cagcctcagt

cttecttacgt

Leu
Asp
H s
Ay
Leu
Lys
Phe
Asp
Val
Asp
Val

Ser
I'le
Arg
Tyr
Val
Lys
Arg
Al a
Val
Phe
Thr

Lys
Ser
Gn
Ay
Ser
Ay
Asp
Cys
du
Leu
Pro

Al a
Val
Gn
Ser
Ay
Hi s
Ile
Al a
Asp
Hi s
Lys

Val
Asn
Trp
du
Al a
Ser
Leu
Asp
Asp
Ser
Ay

Thr

Ser -
Asp
Ser

dy
Arg
Arg
Val

Asp
Asn
Asn

Ile
Asp
Ile
Ser
Ser
Leu
Cys
Al a
du
Thr
Ile

Pro Hs Asp 65707580

Val

Trp Tyr

859095 Leu

Ala Ile 100105110 G u
LepcAvepodsldiidg125 Arg

Ser
Lys
Val
Lys
‘Phe
Asn
Ile

Tyr
Au
Gn
Ser
Asp
Ay
Gy

130135140 Al a
145150155160
Asp 165170175
Asp 180185190
Pro 195200205
Lys 210215220
Asp

Phe Lys Ala Thr Thr Ala Gy Ile

SergHistQymokbesc@ ditabetrtivbyaavattdags ARG A u Asp
A Gat8haASRLkYSat thgtBEaBeladngodss Angsdrg Thr

aacacacaag
aaagatacca
ggatcatgac
gatttgtcaa
tctatgcaag
gttaagggca

ccaagaaaaa

human: CERT protein (SEQ ID NO 11)

Met
Glu

Ser Asp
Thr Glu
Thr

Trp Asn

Asn Asn Ala
Gly

Glu

Cys
Phe

Arg
Asp
Ala

Leu Arg

Giu Gln His

Arg His Gly

Ala Thr Ser
Glu
Gln

Gln

Leu Ala
Thr
Glu
Thr
Glu
Phe

Ala

Leu
Leu
Thr Arg
Leun

Gly

Lys
Lys
Thr
Gln
Ala
Gly

Leu
Trp
Glu
Gly

Lys
Tyxr

Pro

agggtgtggc
gcettgactg
agtgctcctc
accttggtaa
attacatatg
gtggcaaagc

actgcadggaa

Asn
Ser
Tyr
Leu
Ser
Cys
Gln
Lys
Ser
Thr
Met
Lys
Arg
Ser
Phe
Glu
Ser
Arg
Lys
Asp

Gln
Gly
Ile
Ser
Ile

Arg

Asp.

Thr
Met
Ser
Glu
Tyr
Asp
Asp
Pro
Ala
His
Leu
Asn

Tyr

Ser
Pro
His
Tyr
Cys
Phe
Pro
Glu
val
Ser
Thr
Phe
Lys
Gly
His
Ile
Cvys
Asp
Ala
Glu

Trp Asn
Pro Val
Gly Trp
Tyr
Leu
Asp
Asp
Ser
Ser
Phe
Phe
Asp
Val
Asp
val
Thr
Ile
Lys
Met
Glu

Ser
Glu
Gln
Ser
Lys
Ser
Arg
Tyr
Val
Lys
Asp
Cys
Glu
Leu
Pro
Lys
Leu
Thr
Glu

Pro

Ser
Arg
Asp
Glu
Ala
Val
Gln
Gly
Ser
Gly
Ile

Ala

Asp
His
Lys
Ala
Met
Glu
Leu

Asn

Gly
Cys
Arg
Asp
val
Asn
Gln
Ser
Gly
His
Leu
Asp
Asp
Ser
Gly
Thr
Val
Lys
Lys

Ser
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ctgcttctca
aaaatgaccc
taaacaaccy
gcocaccaga
tagctaatgt
gagagtatcc
agcctatttt

Ser Glu Glu

Gly val Leu
Val

Glu

Trp Val
Glu

Ile

Thr

Thr Pro

Asp Ser Val

Trp Ile
Glu

Ala

Asp
Ser

Gly

Ser
Ser
Leun

Ser Arg

Cys Gln

Ala

Arg
Val Ser

Glu Asp Asp

Thr Asn Gly
Gly
Gly

Glu

Ile Asn

Thr Ala

Lys. Arg

Lys Arg Arg

TLys Lys Ser

Leu Tle Asn

gcgagacgta
tgaaacttgg
atgtgtccgt
gggaaaccag
gaaccctgga
taaatttecta

gttctag

1440
1500
15&0
1620
180
1740
1797

Asp
Ser

Leu

Tyf

His
Trp
Ala
Leu
Tyr
Glu
Val
Lys
Phe
Asn
Ile
Ile
Asp
Thr
His
Glu

Pro
Lys
Lys
Gly
Asp
Tvyr
Ile
Arg
Ser
Lys
Asp
Asp
Fro
Lys
Asp
Leu
Ser
Glu
Phe
Glu



Gu Ala Tyr
Ay Ay Pro Asp Tyr
305310315320 G u Phe Phe Asp Al a Val

Ile
Ser
Ay
Au
Ay
Val

Lys
Tyr
Asn
Gn
Tyr

Lys Asn Ala net Thr A u Leu Lys Lys Lys Ser
GQu Au Ay Pro Asn Ser

Leu Ile

H s Phe 290295300
Asn Gu du

GQu Ala Ala Leu Asp Arg G n Asp Lys

3253§ipddes/mpdse 4 PO1-2188_070322mi t Consensus. ST2gCi/Ee2063/052483u G n

G n
Asp
Au
Asp
Tyr
Al a
Phe
Phe
Thr
Leu

10

15

20

25

Ser Gu
Al a Phe
Met Val
Al a Asn
Arg Arg
Thr Hi s
Trp Asn
H S Val

S

\Y
\Y

& Phy FhArippvala

Sar cMalsh

Lys Val

G n Asn
Trp Gn
d u Vval
Al a val

er Ser

al
al

Asp
Au

| & Asth

Arg
val
H s
Leu
du
Lys
Val
Thr

Leu
Ay
Met
Val

du
Ay
Arg
Leu

Hs Arg
Ser
Au
Ile
Ay
Trp
Asn

Au
Thr

Leu
Gin
Asp
Met
Pro
Cys
Ile
Ile
Leu
Pro
Pro
Cys
Asp
Gly

FPro

Pro
Lys
Val
Lys
Leu
Asn
Glu
Tyr
Tyr
Glu
Leu
Gln
Asn
Trp
Lys

Ser
Val
Gly
Val
Lys
Tyr
Asn
Gln
Leu
Thr
Asn
Thr
Ile
Ala
Phe

Pro

Gly
Glu
Gly
Tyr
Ala
Phe
Phe
Thr
Ser
Trp
Asn
Leu
Leu
Pro
Leu

Ile

Asp
Glu
Asp
Arg
Thr
Trp
His
His
vVal
Ile
Arg
Val
Cys
Zla
Lys

Leu

Ala
Met
Ala
Arg
His
Asn
Val
Lys
Ile
val
Cys
Ser
Lys
Ser
Arg
Phe

tIle

Ser

Gln

Phe
Val
Asn Trp
Glu Val
Als Val
Val Asp
Glu

Val

Val
Arg
Arg Lys
Cys Asn
Val Arg
Prc Pro
Thr
Val Leu

Phe Thr

Ser
Asn
Gln
Glu
Lys
Val
Thr

Trp

Ile
Phe
Ala
Glu
Tyr
Arg

Ser

Val
His
Leu
Glu
Gly
Arg
Leu
Pro
Pro
Ser
Lys
Gly
Val
Ala

Tyr

Gly
Met
Val
Asn
Val
Asn
Ala
Ala
Ala
Val
Ile
Asn
Ala
val
Val

Gly Lys

human: CERT L ¢DNA (SEQ ID NO 12)

gcaggaagat
tcteticect
tcgggtgcoca
tggaagggta
cggcggegge
gcactcttcg
geaygctgagg
cagagcltgga
gagegetgeyg
gtagttttga
tgcagaggat

ggcggcgdtla
tctttteecct
gcgecgggcy
ggcttcatte
geggeggdeg
cttcgccatc
gagcggggygce
actcgtcggg
gggtcctcag
aaaataatgc

ccatctgtot

geggaggtgt
tttecttceee
caacgcaggyg
accgctegtce
gacttcgtee
cceogaceet

cggtctecty

ctcggaggayg

taagtggaca
tctgagttac
tagcaaggct

gagtggacgc
tatttgaaat
gtcacggcga
cteccttecte
ctcctectge
tcacccegayg
ctcggttgte
gatccagaga
aactacattc
tacaaatctg

gtcatcacac
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H's Trp Pro Thr Ser
Thr
Thr Tyr
Val
Asn Ay
Val
Asn Asp
Al a Asp
Tep ProrlAl alEeruGap

kys diher R 9o Alxaglew

340345350 Leu Pro Ser

Phe val 355360365 G n Lys Val
Leu G n 370375380 Asp Val Gy
Gy G u 385390395400 Met Lys
Val Leu Asp 405410415 Pro Leu
H's Gu Val 420425430 Cys Asn
A u Thr -Thr 435440445 Ile Qu
Ala Ile Ile 450455460 Ile Tyr
Py s psy alvs4B85470475480 Leu
ﬂ1H'T§%lPrASThrA§$k

Thr His Arg Phe Val

Thr Tyr Ser Leu Gln

Val Glu Glu Gly Glu

Gly Ile vVal Leu Asp

Thr Gly His Glu val

Asp Trp Glu Thr Thr

Asp Asn Ala Ile Ile

Ser Gln Arg Asp Val

Leu Thr Glu Asn Asp

Asp His Asp Ser Ala

Asn Val Ala Met Ile

Gln Glu Ile Ser Arg

Asn Val Asn Pro Gly

Ala Lys Arg Glu Tyr

Gln Glu Lys Thr Ala

gggactcagce ggccggattt 60
tggcatcgayg ggggctaagt 120
cggcggegge ggctgacggce 180
- golbeegeteg gtgtcaggeg 249
tcccccccacraccggagcgg- 300
gactgggecge ctcocctecegge 360
gagcctccat gtcggataat 420
cggagtctgg gccgectgtg 480
atgggtggca ggatcgtitgg 540
aagatgaaac agagtatggc 600
ctcacgéttt tgatgaatgt 660



485490495 Pro Gu Thr Trp Ile Val Cys Asn Phe Ser Va
500505510 Pro Leu Asn Asn Arg cys Val Arg Ala Lys Ile Asn Val Ala Met |le
515520525 Cys G n Thr Leu val Ser Pro Pro Gu Gy Asn Gn Qu Ile Ser Arg
53053554Q,cPsmsAeissl | € Leu Cys Lys Ile Thr Tyr Val Al a pshepabsaspsPro Ay
545550555560 Ay Trp Ala Pro Ala Ser Val Leu Arg Ala Val Ala Lys Arg Qu
Tyr 565570575 Pro Lys Phe Leu Lys Arg Phe Thr Ser Tyr Val Gn Qu Lys Thr
Al a 580585590 Gy Lys Pro Ile Leu Phe 595 seite 5 '

P01-2188 070322n tconsensus. ST25. t xt <210> 12 <211> 2389 <212> DNA <213>
human: CERT L CDNA <400> 12 gcaggaagat ggcggcggta gcggaggt gt gagtggacgc
gggact cagc ggccggattt60 tctcttcect tcttttcect tttecttcecee tatttgaaat

t ggcat cgag ggggct aagt 120 t cgggt ggca gcgccgggcg caacgcaggg gt cacggcga
cggcggcgge ggctgacggel80 tggaagggta ggcttcattc accgectcgtc ctceccttcectce

gct ccgct egtgt@giteaggoga4l :cggeggoggctagtgycggoeigcgasigecgtcecactat ct cGEgC

t cccccccaagcacgf@agga&fagggaoc%cg@&%ggéa%gcgctatagggt%as&c@gg&ga%%cgg@acccegag

gact gggege c cctccg c

Asp His Asp Ser Al a

caget gtcgacatgg ctcaatggtg tccctggtgt ctggagcaag tggctactct 840
gcaacatcca cctettecatt caagaaagge cacagilttac gtgagaagtt ggctgaaaty 900

5 gaaacattta gagacatctt atgtagacaa gttgacacgc tacagaagta ctttgatgec 960
tgtgctgatg ctgtctctaa ggatgaactt caaagggata aaglyggtaga agatgatgaa 1020

. gatgactttc ctacaacgecg ttctgatggt gacttcttge atagtaccaa cggcaataaa 1080
gaaaagttat ttccacatgt gacaccaaaa ggaattaatg gtatagactt tazaggggaa 1140
gcgataactt ttaaagcaac tactgctgga atcctigecaa caclttcltca ttgtatigaa 1200

10 ctaatggtta aacgtgaqga cagctggcag aagagactgg ataaggaaac Lgagaagaaa 1260
agaagaacag aggaagcata taaaaatgca atgacagaac ttaagaaaaa atcccacttt 1320
ggaggaccag attatgaaga aggccctaac agtctgatta atgaagaaga gttctttgat 1380
gctgttgaag ctgectcttga cagacaagal aaaatagaag aacagtcaca gagtgaaaag 1440
gtgagattac attggectac atccttgece tetggagatg cottttctte tgtggggaca 1500

15 catagatttyg tccaaaagcc ctatagtcge tettecteca tgtetteccat tgatctagtce 1560
agtygcctctg atgatgttca cagattcage tceccagghbtg aagagatggt gcagaaccac 1620
atgacttact cattacagga tgtaggcgga gatgccaalt ggcagttggt tgtagaagaa 1680
ggagaaatga aggtatacag aagagzagta gaégaaaatg ggattgttct ggatccttta 1740
aaagctacce atgcagttaa aggcgtcaca ggacaltgaag tctgcaatta titctggaat 1800

20 gttgacgttc gcaatgactg ggaaacaact atagaaaact ttcatgtggt ggaaacatta 1860
gctgataatg caatcatcat ttatcaaaca cacaagaggg tgtggcctge ttctcagcega 1320
gacgtattat atctttctgt cattcgazag ataccagcct tgactgaaaa tgaccctgaa 1980
acttggatag tttgtaattt ttctgtggat catgacagtg. ctcctctaaa caaccgatgt 2040
gtcogtgcca aaataaatgt tgctatgatt tgtcaaacct tggtaagccc accagaggga 2100

25 aaccaggaaa ttagcaggga caacattcta tgcaagatta catatgtage taatgtgaac 2160
. cctggaggat gggcaccagce ctcagtgtta agggceagltgg caaagcgaga gtatcctaaa 2220
tttctaaaac gttttacttc ttacgtcocaa gaaazaactg caggaaagce tattttgtte 2280
tagtattaac aggtactaga agatatgttt tatctttttt taactttatt tgactaatat 2340
gactgtcaat actaasaattt agttgttgaa agtatttact atgtttttt 2389

30
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‘gcagct gagg gagcgggggce
cagagct gga act cgt cggg
gagcgct gcg gggt cct cag
gtagtt tt @@ fARead7ass 9C
t gcagaggat ccatctgtct

cgatttgata
agacagcaat
tccagcttgce
gcaacat cca
gaaacattta
tgtgctgatg
‘gatgactttc

tt agt gt aaa
ggat agat gc
gt cgacat gg
cctcttcatt
gagacat ctt
ctgtctctaa

cggtctcctg
ct cggaggag
t aagt ggaca
tct gagttac
t agcaaggct
t gat agt gt t
catt gaacag
ctcaatggtg
caagaaaggc
at gt agacaa
ggat gaact t

ctacaacgcg ttctgatggt

ctcggttgtc
gat ccagaga
aactacattc
tacaaatctg
gt cat cacac
tggtatcttc
cacaagactg
t ccct ggt gt
cacagtttac
gt t gacacgc
caaagggat a
gacttcttgc

gagcctccat gtcggat aat 420
cggagt ct gg gccgcect gt g480
at gggt ggca ggat cgtt gg540
aagat gaaacpagaeied/@es600
ctcacgattt tgatgaatgt660
t ccagat cat 720
t ggat ct gaa780
t ggct act ct 840
ggct gaaat g900
ctttgatgcc960

gt gct cagga
aat ct ggat a
ct ggagcaag
gt gagaagt t
t acagaagt a
aagt ggt aga
at agt accaa

agat gat gaa
cggcaat aaa

1020
1080

1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740

gaaaagt t aimin: CERJAL gtotgaCSEQABAO gFpat t aat g gt at agactt taaaggggaa
gcgataacft 1laga %9%PGL9%299&%9£H9E&§%£9%ﬁ6 gactilcehga tigltattgaa
ctaatggtt%.a%cgsgaﬁba cagct ggtag adgagact gd at aaggaaac tgagaagaaa
agaagaac@y dyg&agcEratindaadtrgcéelafyhéagdas Fiadghdgaadet ectact tt
ggaggaccag akt akgasgaraggeecligac-ragichhgati-g afgaagaaga<gt 1t tt gat

gctgtig t cttga,cagag a cag aaaag
O OagAT T ot ATTGoeclac ot ol tgecet Shacagarg o P i Yo goggac

ccc tctggggat _
cat agat t$Y PEE&Adatfecita avadtegeeT 61t ¢ét cta tht &bt deatfitgatict agt ¢
agt gcct ciig: atgatgtd,carcAghs 2eaglid cecagytisg BagagatgytTgcagaaccac

atgacttagt, ¢al t,acagga,lg0tag9cgoa gafgecerahl, 99cqul Lygiat.gtagaagaa
ggagaaatggla?gtatacag daagagaagt a gaagaaaatg ggattgttct ggatccttta
aaagct act & ‘gé‘é@tltyéaT%g&’gtS@éc%lYgﬁfé%5tl§as<f§ geadtt &9 ¢t ggaat 1800

gt t gacgt4:¢; gLaat gairguggaaacaactetavagaaadtily 2lcatgtaggtTyygaaacatta 1860
Seite 6 R0152188 070322011 GROSLASYSs 8125t &l.Ca8RGA,CAGARAAJI] t gt ggcctge
catt cgaaag ataccag%gt tgactggaaa ttctgtggﬁt catgaoa t tcctctaaa

tgct at gat® 4t EaRdtct Stygtaagectrcaiatt ctd Yhcadyartadatt gt age

ct cagt gttle aggg@tadgivggroadbgdgageld facdgiedar Yradahaet ghyvealygaaagcc

??azatgtéﬁl%%%%ﬁ%hhgtA%ﬁ@§£?%gghﬂaghl@%%gﬁézﬁg%ﬁéﬁb@ﬁtmﬁlﬁﬁéaggtt -EXE
ct cagcga accct gaa caaccgat gf ac g aat gt gaac
21GOIbtéﬁEbF%%§I§ %%i??¥d??e”§?éﬁlgé%%%ﬁa 255407 299050105 13 22115
624 <212vPRE &21 Fehbrrafiis CERTM: proted rFle40o>243 Gt 11SePsPAsp Asn G n Ser
Trp Asn $SRr19eG1EuSela Chdl 16 UptAS Py Prda 12[533:0‘13.15: Ala Gly Ile

Glu

Leu

Ile Glu Val Ser
Glu
Thr
Gly

Ala

Met.
Glu

Ala Thr Leu Ser His Cys Leu Lys Arg Asp

Thr Thr Glu

Glu

Trp Gln Lys Arg Leu Asp Lys Lvs Lys Arg Arg

Ala Ser His Phe

Glu
Val

20 Glu Ala Met Leu

Glu
Glu
Glu

Lys Lys Lys

Ile

Tyr Lys Asn

Gly Fr¢ Asn Ser Leu Asn Glu Glu

Glu
Glu

Gly Pro Asp Tyr

Phe Ala Leu Gln ile

Glu

Phe
Gln

Asp Ala Asp Arg Asp Lys

Thr Ser
Val

Val

Val Leu His Pro

Gly

Ser Gln Ser Arg Trp

Gly

Lys

Leu Ser Ala Phe Ser Ser Val Thr His Arg Phe

Gln

Pro Asp

Ile Leu

Glu

Ser
Gln
Val

25 Pro Ser Ser Ser Ser Met Ser Asp

Glu
Gly

Lys Tyr Arg

Phe Val
Gly

Val

Met
Ala

Ser Ser
Gln

Gilu

Ala His

Gin

Ser Ser Val

Val

Asp Asp
Met

Val

Arg

Asn His Thr Tyr Ser Leu Asp Asp

Gln Glu Met

Glu

Val
Gly
Thr

Leu Glu Gly
Glu

Gly

Asn
Glu
Ala

Trp Lys Tyr Arg Arg

Val Ile Val Leu Pro Leu Ala Thr His

Gly

Asn Asp Lys

Glu Val Cys Asn Phe Asn

Ile

His

Glu

30 Val Lys vVal Tyr Trp

Val Asp Val Arg Asn Asp Trp Thr Thr Glu Asn Phe His Val
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Gu Thr Au Ser Ay Pro Pro val Ju Arg Cys Gy Val Leu Ser Lys 202530 Trp
Thr Asn Tyr Ile Hs Ay Trp Gn Asp Arg Trp Val Val Leu Lys 354045 Asn Asn
Ala Leu Ser Tyr Tyr Lys Ser Qu Asp Gu Thr Au Tyr Ay 505560 Cys Arg Ay
Ser lle GQ¢pabow7sRr Lys Ala Val Ile Thr Pro Hi s Asp 65mOvE80osdsenasp d u
Cys Arg Phe Asp he Ser Val Asn Asp Ser Val Trp Tyr 859095 Leu Arg Ala G n
Asp Pro Asp HHs Arg Gn Gn Trp Ile Asp Ala Ile 100105110 Gu G n H's Lys
Thr Qu Ser Ay Tyr Ay Ser Qu Ser Ser Leu Arg 115120125 Arg H's Ay Ser
Met Val Ser Leu Val Ser Ay Ala Ser Ay Tyr Ser 130135140 Ala Thr Ser Thr
ser ser Phe Lys Lys Gy H's Ser Leu Arg Gu Lys 145150155160 Leu Ala G u
Met Gu Thr Phe Arg Asp Ile Leu Cys Arg G n Val Asp 165170175 seite 7

PO1- 2188 070322m t Consensus. ST25.txt Thr - Leu G n Lys Tyr Phe Asp Al a Cys
Ala Asp Ala Val Ser Lys Asp 180185190 GQu Leu G n Arg Asp Lys Val Vval Qu
Asp Asp GGAsFrAIpuPke P 295200205 IThrilFhivrARY: S8F HAspty@ y Asp Phe Leu .

Hi s Ser ;&rﬁl’ Véﬁ@rgl%opi@lr@i bé@ Gln Arg Asp Val Leu Tyr Leu Ser VvVal Ile
. Arg Lys Ile Pro Ala Leu Thr Glu Asn Asp Pro Glu Thr Trp Ile Val
Cys Bsn Phe Ser Val Asp His Asp Ser Ala Pro Leu Asn Asn Arg Cys
5 Val Arg BAla Lys Ile Asn Val Ala Met Ile Cys Gln Thr Leu Val Ser
Pro Pro Glu Gly Asn GIn 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 Zla 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
10
human: CERT S$132A ¢cDNA (SEQ ID NO 14)
atgtcggata atcagagctyg gasctcgtceg ggcetcggagg aggalccaga gacggagtct 60
gggccgecty tggagogetyg cggggtecte agtaagtgga caaactacat tcatgggtgg 120
caggatcgtt gggtagtttt gaaaaataat gctctgagtt actacaaatc tgaagatgaa 180
15 acagagtatg gctgcagagg atccatctgt cttagcaagg ctgtcatcac acctcacgat 240
tttgatgaat gtcgatttga tattagigta aatgatagtg titggtatct tcgtgctcag 300
gatccagatc atagacagca atggatagat gccattgaac agcacaagac tgaatetgga 360
tatggatctg aatccagett gcgtcgacat ggcogcaalgyg tgtcccectggt gtotggagea 420
agtggctact ctgcaacatc cacctcttca ttcaagaaag gcecacagttt acgtgagaag 480
20 ttggctgaaa tggaaacatt tagagacatc ttatgtagac aagttgacac gctacagaag 540
tactttgatg cctgtgctga tgetgtcetcet aaggatgaac ttcaaaggga taaagtggta 600
gaagatgatg aagatgactt. tcctacaacyg cgttctgatg gtgacttctt geatagtace 660
aacggcaata aagaaaagtt atttccacat gtgacaccaa aaggaattaa tggtatagac 720
tttaaagggyg aagcgataac tittaaagca actactgctg gaatcclige aacacttict 780
25 cattgtattg aactaatggt taaacgtyag gacagétggc agaagagact ggataaggaa 840
actgagaaga aaagaagaac agaggaagca tataaaaatg caatgacaga acttaagaaa 200
aaatcccact ttggaggacc agattatgaa gaaggcccta acagtctgat taatgeagaa 960
gagttctttg atgctgttga agetgcetctt gacagacaag ataazataga agaacagtqa 1020
cagagtgaaa aggtgagatt acattggocet acatccttge cctctggaga tgecttttet 1080
30 tctgtgggga cacatagatt tgtccaaaag gttgaagaga tggtgeagaa ccacatgact 1140
tactcattac aggatgtagg cggagatgcc aattggcagt tggttgtaga agaaggagaa 1200
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210215220 A u Lys Leu Phe Pro His val Thr Pro Lys Ay Ile Asn Gy Ile Asp

225230235240 Phe Lys Ay QQu Ala Ile Thr

Leu
Ser
du
Phe
Au
Lys
Thr
Phe
Leu
du
Ay
Tyr
Al a

Phe Lys Ala Thr Thr Ala Ay lle

245250255 Ala Thr Leu Ser His Cys Ile Qu Leu Met Val Lys Arg Gu Asp
2602@ayfsAd78ssG N Lys Arg Leu Asp Lys A u Thr G u kysekyss@ngsArg Thr
275280285 A u Ala Tyr Lys Asn Ala Met Thr Gu Leu Lys Lys Lys Ser H's
290295300 Ay Ay Pro Asp Tyr Qu Qu Ay Pro Asn Ser Leu Ile Asn GQu
305310315320 A u Phe Phe Asp Ala Val Qu Ala Ala Leu Asp Arg G n Asp

Ile 325330335 Gu Qu Gn Ser Gn Ser Qu Lys Val Arg Leu HS Trp Pro
ser 340345350 Leu Pro Ser Ay Asp Ala Phe Ser Ser Val Ay Thr H's Arg
Val 355360365 G n Lys Pro Tyr Ser Arg Ser Ser Ser Met Ser Ser Ile Asp
Val 370375380 Ser Ala Ser Asp Asp Val His Arg Phe Ser Ser Gn Val Qu-
Met 385390395400 val G n Asn His net Thr Tyr Ser Leu Gn Asp val Gy

Asp Almad@54104b6adan drpcGaral eautdvabt naktChget@eut@agpa@al nelt2élys Val
Arg ﬂ&aé&%z%ggcgg@ y@ag@éﬁt@éﬁg%@ﬂgcg Yedaher Mal gd-ed- AR Prigzbeu Lys

Thr

-10

géé%gcaatg
aatgcaatca
ttatatcttt
atagtttgta
gccaaaataa
gaaattagca

ggatgggcac
aaacgtttta

actgggaaac
tcatttatca
ctgtcattcg
attttictgt
atgttgctat
gggacaacat
cagcctcagt

cttcttacgt

aactatagaa
aacacacaag
aaagatacca
ggatcatgac
gatttgtcaa
tctatgcaay
gttaagggca

cCcaagaaaada

aactitcatyg
agggigltyggce
gcecttgactg
agtgctcecctc
accttggtaa
attacaﬁatg
gtggcaaagc

adtgcaggaa

tggtggaaac
ctgcttctca
aaaatgaccc
Laaacaaccyg
gcccaccaga
tagctaatgt
gagagtatcc
agcctatttt

attagctgat
gcgagacgta
tgaaacttgg
atgtgteccgt
gggaaaccag
gaacccltygga
taaatttcta
gttctag

1380
1440
1500
1560
1620
1680
1740
1797

human: CERT S132A protein (SEQ ID NO 15)
Met
Glu

Glu
Val

Ser Ser Glu Pro

Glu
Gln

Ser Asp Asn Gln Ser Trp Asn Gly Asp

Glu

Sg:

Thr Pro Val Gly Ser Lys

Gly

Ser Gly Pro Arg Cys Leu

Val Val Leu Lys

Gly

15 Thr Ile His Asp Arg Trp

Glu

Trp Asn Tyr Trp

Glu Thr Glu

Ala

Ala Ser
Gly
Glu

Ala

Ser Asp Tyr

Ile

Asn Asn Leu Tyr Tyr Lys

Cys Ser Leu Ser Lys Val Ile Thr Pro His Asp

Phe

Cys
Phe

Arg

Ile Val Ser Val

Gln
Gly

Asp Cys Asp Ser Asn Asp Trp Tyr

Gln

Arg

His Gln Iie Ala Ile

Gly

Leu Fro Asp

Glu

Arg Asp Asp Arg Trp

Ser Glu Ser Ser Leu

Gly

His Thr Glu Ser Arg

Gly

20 Gln Tyr

Val

Lys
Ala
Thr
Met

Val Ser Ala Ser Ser

Gly
Ile
Ala

Arg His Met Ser Leu Gly Tyr

Ala Thr Phe His Ser Leu Glu

Ala

Ser
Thr

Ser
Glu

Ser
Glu
Gln
Gin

Lys Lys Arg

Gln

Lys

Leu Phe Arg Asp Leu Cys Arg Val Asp

Ala Val
Giu
Thr
Ile

Thr

Thr Ala Ser
Glu

Thr

Phe Cys Asp

Glu

Leu Lys Tyr Asp Asp Lys

25 Val Vval Asp Asp Asp Phe Pro

Gly
Gly
Gly
Glu

Leu Arg Asp Lys

Gly

BAsp

Phe Ser Asn 2Zsn
Gly
Thr

Val

Thr Asp Leu His Lys

vVal

Arg Ser Asp

Glu FPhe Pro His Thr Pro Lys Asn Ile Asp

Ala

Lys Leu

Phe Ile Thr Phe Ala Tie Leu

Glu
Glu
Thr

Lys Gly Glu Ala Lys

Ser
Glu
Phe

Ile Met

Glu

Ala Thr Leu Ser His Cys Leu Lys Arg Asp

30 Gln Asp Lys Thr Lys Arg Arg Thr

Met

Trp Leu Lys

Glu

Lys Arg

Ala Tyr Lys Zsn Ala Glu Leu Lys Lys Lys Ser His
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435440445 Seite 8 P01-2188 070322m t Consensus. ST25.txt Ala Val Lys Qy
Gy Hs Qu
Trp Qu Thr
REP2008/M0 75882
Ser Gn Arg
Gu
Asp Hi s Asp
Al a
Asn Gn Qu
Al a Asn val
Al a Lys
Gn du
<211> <23RprGLRE3%
' Phe

val

Asn
Leu
Pro
Pro
ser
Lys
du
Tyr
Arg
Ser

Thr
Asp
Al a
Al a
Al a
Val
Ile
ady
val
Al a
Tyr

10

15

20

25

30

Leu Thr

Asn Val

val
val

Glu
Glu

Phe
Glu
Leu Pro
Gln Lys
Asp Val
Met Lys
Pro Leu
Asn

Glu

Cys
Ile
Ile Tyr
Leu Tyr
Pro Glu
Leu

Gln

Pro
Cys
Asp
Gly

Asn
Trp
Pro

Gly

Lys
Lys

Gin
Ser
Val
Gly
Val
Lys
Tyr
Asn
Gln
Leu
Thr
Asn
Thr
Ile
Ala
Phe

Pro

val
Thr
Ile
Asp
Asn
ser
Met
Ile
Asn
Arg
Lys
Asp Tvyr
Ala

Gln

Asp
Ser
Gly
Glu

Asp
Glu
Gly Asp
Tyr Arg
Ala Thr
Fhe Trp
Fhe His
Thr His
Ser Val
Trp Ile
Asn Arg
Leu Val
Leu Cys
Pro Ala
Leu

Tle

Lys

Leu

Cys
Ile
Ile
Val
Asp
Al a
Ile
ser
Pro
du
Thr
Glu

Val
Ser
Ala
Met
Ala
Arg
His
Asn
Val
Lys
Ile
Val
Cvys
Ser
Lys
Ser

Arg

Asn
du
Ile
Leu
Pro
Pro
Cys
Arg
Ay
Tyr
Al a
Glu Gly P

Glu Ala
Glu Lys V
Phe
val

Tyr
Asn
Tyr
Tyr
Au
Leu
Gn
Asp

Ser S
Gin A
Asn Trp G
val G

val L

Glu
Ala
Val Asp V
Glu 7

Val T

Val
Arg
Arg Lys I
Cys Asn
Val Arg A
Pro Pro G
Ile Thr T
Val Led A

Phe Thr 8

Phe

Ala

Phe

Phe
Phe
Adn
Leu
Thr
Asn
Thr
Asn
Trp
Lys
Lys

ro Asn

Trp
H s
Thr
Ser
Trp
Asn
Leu
Ile
Al a
Phe
Pro
Ser

Leu Asp
al Leu
Gly

Met

Arg
er Val
sn His
1ln

1u

Leu Val
Glu

Gly

Asn
VS Val
al

hr

Arg Asn

Leu Ala
Ala
Ala
Val
Ile

rp Pro

le Pro
Ser
la

lu

Lys
Gly
val

Asn
Ala
Val
Val

vr
rg Ala

er Tyr

human: START Domain CERT cDNA (SEQ ID NO 16)

agatttgtcc aaaaggttga agagatggltg

gtaggcggag
agagaagtag
ggcgtcacag
gaaacaacta
tatcaaacac
attcgaaaga
tctgtggate
gctatgattt

aacattctat

atgccaattg
aagaaaatgyg
gacatgaagt
tagaaaactt
acaagagggt
taccagcctt

atgacagtgc

.gtcaaacctt

gcaagattac

gcagttggtt
gattgttetg
ctgcaattat
tcatgtggtg
gtggectget
gactgaaaat
tectectaaac
ggtaagccca

atatgtagcet

cagaaccaca
gtagaagaag
gatcctttaa
ttctggaatyg
gaaacattag
tctcagegag
gaccctgaaa
aaccgatgtyg
ccagagggaa

aatgtgaacc

-71-

Asn 450455460 Val Asp Val

Val 465470475480 Val du Thr
Hi s Lys 48pdDBrMAbs/nys3Val

Val Il e 500505510 Arg Lys Ile
Ile Val 515520525 Cys Asn Phe
Arg Cys 530535540 Val Arg Ala
Val Ser 545550555560 Pro Pro
Leu Cys Lys 565570575 Ile Thr
Pro Ala Ser 580585590 val

Leu Lys. Arg 595600605 Phe Thr
Ile Leu Phe 610615620

Leu Ile Asn Glu Glu

Arg Gln Asp Lys Ile

His Trp Pro Thr Ser

Thr His Arg Phe Val

Thr Tyr Ser Leu Gln

Val Glu Gilu Gly Glu

Gly Ile Val Leu Asp

Thr Gly His Glu Vval

Asp Trp Glu Thr Thr

Asp Asn Ala Ile Ile

Ser Gln Arg Asp Val

Leu Thr Glu Asn Asp

Asp His Asp Ser Ala

Asn Val Rla Met Ile

Gln Glu Ile Ser Arg

Asn Val Asn Pro Gly

Ala Lys Arg Glu Tyr

Gln Glu Lys Thr Ala

tgacttactc attacaggat 60
gagaaatdaa ggtatacaga 120
aagctaccca tgcagttaaa 180
ttgacgtteg caatgactgg 240
ctgataatgc aatcatcatt 300
acgtattata tctttctgte 360
cttggatagt ttgtaatttt 4290
tcecgtgoccaa aataaatgtt 480
accaggaaal tagcagggac 540
ctggaggatg ggcaccagcc 600



<400> 14 at.gtcggata gggccgcctg caggatcgtt acagagtatg tttgatgaat gatccagatc
tatggatctg agtggctact ttggctgaaa tactttgatg atcagagctg tggagcgctg
gggtagtttt gctgcagagg gtcgatttga atagacagca aatccagctt ctgcaacatc

t ggaaacaifo s0s/pi7gst ga gaactcgtcg cggggt cct ¢ gaaaaat aapCBEERDS/GLOB
tattagtgta atggatagat gcgtcgacat -cacctcttca tagagacatc tgctgtctct

ggct cggagg agt aagt gga gctctgagtt cttagcaagg aat gatagtg gccattgaac
ggcgcaatgg ttcaagaaag ttatgtagac aggatccaga caaactacat actacaaatc
ctgtcatcac tttggtatct agcacaagac tgtccctggt gccacagttt aagttgacac
gacggagt ct tcatgggtgg tgaagatgaa acctcacgat tcgtgctcag tgaatctgga

gt ct ggagca acgt gagaag gctacagaag PO01-2188 070322m t Consensus. ST25 .t xt
gaagat gat g aagatgactt tcctacaacg cgttctgatg gtgacttctt gcatagtacc660
aacggcaat a aagaaaagtt atttccacat gtgacaccaa aaggaattaa tggtatagac720

t t t aaaggbgroaagogatamedtIdct azmgewactACryetay garrestugettaacactt t cto?B0
catt gt at {gqa8sd-aat ggt taaacgt gag gacagct ggc agaagagact ggat aaggaag40
act gagaaga aaagaagaac agaggaagca tataaaaatg caat gacaga acttaagaaa900
aaat cccact ttggaggacc agattatgaa gaaggcccta acagtctgat taatgaagaa960

gagt t ct t fgn At ¢RI DemARALIIRT Gidicif BIAYA0MAY 17f aaaat aga agaacagtca 1020
cagagt gaaa aggtgagatt acattggcct acatccttgc cctctg aga tgccttttct 1080
g toyfocds

t ct gt Yooy EATAPagart Ligtet daday gt'tydagaga & a¥chtat gact 1140
t act cat t s aggalgtaggvaeggagallgcesraald ggoautr cgglegtvagaveagabggagaa 1200
at gaagot @, acpgaagaga; fotagargas AatPeIatda E1c689akacelt faaaaget 1260
acccatgcag ttaaaggcgt cacagg%cat gaa%ﬂrc[tqf attagt tvc;grh%a ttgac 1320
gtt cgcaaty 4tt gGHadac adactardgai a4t frea ag Fgtghaidac™at faget gat 1380
aat gcaat itz tratvel atwaraadacatealrragogyiVgl gge €ilgétrt dsearsgcHagacgt a
t:at t@% ft(%‘ltu @Eﬂzﬁt@t{zgggﬁaagﬁtz@q%cgagefi tvtg@C:hgz @@aa&@@qgcAgp?maft t gtg
at ag gta a c atcatgac. a C aaacaaccg. a ccg

gccaaaat A% éiegtlﬁﬁc%l%t T%‘gltggut1 g%thga%lsa'g%%t% 63%& g%pc%é%g\’gagseégg%gaccag
gaaat t agtw goydeadeat TYciat feaaiplattacar dig tyEradigtlgadecct gga 1680

ggat gggcas: &agechcagt syt FAAgGgCa Jrggeaaage Dagagt attadpaaai ttcta 1740
aaacgtttia ctiGtt t ccaagaaaag act a cetattit, gttctag 1797 <210>
15 <211>£S‘§9§ <%&§?%R&eu<%ig> Sﬁﬁﬁr’rﬁqn?y%%%gg%fs%% %?otIelfgnAs%4% > 15 Met Ser
Asp Asn GanMSellFr@ysASH SBF Sgrvad yersére dne @w S psPro 181015 (flu Thr
A u Ser fdeys&r arPriapVadn @i uehrgysCygs Gy Mal ThewaSernalas: 202530 Trp Thr

Asn Tyr ZLs!nePJ:_g %19 él.l.yT'E‘:&) QJ_Q Eé%pAﬁr QeJrvgl \@u XPJ A!’Ez?uia&yﬁla Lys

Arg Glu Tyr Pro Lys Phe Leu Lys Arg Phe Thr Ser Tyr Val Gln

1440
1500
1560
1620

20 human: START Domain CERT L cDNA (SEQ ID NO 18)

caggttgaayg agatggtgca gaaccacatg acttactcat tacaggatgt aggcggagat 60
gcecaattgge agttggtigt agaagaaggas daaatgaagg tatacagaag agaagtagaa 120
gaaadtggga ttgitctgga tectttaaaa gcetacccatg cagttaaagg cgtcacagga 180
catgaagtet gcaattattt ctggaatgtt gacgticgea atgactggga aacaactata 240
25 gaaaactttc atgtggtgga aacattagét gataatgcaa tcatcattta tcaaacacac 300
aagagggtgt ggectgcette tecagcgagac gtattatatc_tttctgtcat tcgaaagata 360
ccagccttga ctgaaaatga ccchtgaaact tggatagttt gtaatttttc tgtggatcat 420
gacagtgcte ctectaaacaa ccgatgtgtc cgtgecaaaa taaatgttge tatgatttgt 480
caaaccttgyg taagcccacc agagggaaac caggaaatta gecagggacaa cattctatgce 540
30 aagattacat atgtagétaa tgfgaaccct ggaggatggg caccagcctc agtgttaagg 600
gcagtggcaa agcgagagta toctaaattt ctaaaacgtt ttacttcita cgtccaag ©58

70



354045 Asn Asn Aba Leu Ser Tyr Tyr

505560 Cys Arg Ay Ser

Ile Cys Leu Ser

Lys Ser Qu Asp Au Thr Gu Tyr Ay

Lys Al a Val

e Thr

Pro.H s Asp

65707580 Seite 10 PO01-2188 070322nit Consensus. ST25.txt Phe Asp G u Cys

Arg
Pro
Au
Val

Ser
du

Asp
Ser
Ser
Phe
Thr
Phe
Lys
Ay
H s

10

15

20

25

30

Phe mzd{;k@gﬁ&r Val Asn Asp ser Val Trp Tyr 859095ptmmpaogpsdlea G n Asp
Hs Arg Gn Gn Trp Ile Asp Ala Ile 100105110 u G n H's Lys Thr
Ay Tyr Gly Ser Qu Ser Ser Leu Arg 115120125 Arg Hs Gy Ala Mt
Leu Val Ser Ay Ala Ser Ay Tyr Ser 130135140 Ala Thr Ser Thr ser
Lys Lys Gy His Ser Leu Arg G u Lys 145150155160 Leu Ala G u net
Phe Arg Asp Ile Leu cys Arg G n Val Asp 165170175 Thr Leu G n Lys
Asp Ala Cys Ala Asp Ala Val Ser Lys Asp 180185190 Qu Leu G n Arg
Val Val @ u Asp Asp Qu Asp Asp 'he Pro 195200205 Thr Thr Arg Ser
Asp Phe Leu H's ser Thr Asn Ay Asn Lys 210215220 A u Lys Leu Phe
Val Thr Pro Lys Gy Ile Asn Ay Ile Asp 225230235240
human: START Domain CERT L protein (SEQ ID NO 19)

Gln Val'Glﬁ Glu Met Val Gln Asn His Met Thr Tyr Ser Leu Gln Asp

Val Gly Gly Asp Rla Asn Trp Gln Leu Val Val Glu Glu Gly Glu Met

Lvs Val Tyr Arg Brg 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 Tle

Glu Asn Phe His Vai val Glu Thr Leu 2la Asp Asn Ala Ile Ile Ile

Tyr Gln Thr His Lys Arg Val Trp Pro Ala Ser Gin Arg Asp Val Leu

Tyr Leu Ser Val Ile Arg Lys Ile Pro Ala Leu Thr Glu Asn Asp Pro

Glu Thr Trp Ile Val Cys Asn Phe Ser Val Asp His Asp Ser Ala Pro

Leu Asn Asn Arg Cys Val Arg Ala Lys Ile Asn Val Ala Met Ile Cys

Gln Thr Leu Val Ser Pro Pﬁo Glu Gly Asn Gln Giu Ile Ser Arg Asp

&sn Ile Leu Cys Lys Ile Thr Tyr Val Ala Asn Val Asn Pro Gly Gly

Trp Zla Pro Aia Ser Val Leu Arg Ala Val Ala Lys Arg Glu Tyr Pro

Lys Phe Leu Lys Arg Phe Thr Ser Tyr Val Glr '

human: StarD4 cDNA {(SEQ ID NO 20)

actgtigaga gcggtgtgag gtgcttggta gcgcgccgta gctgettcca cgteccttget 60
tcacctcagg'taaagagaga agtaatggaa ggcctgtetyg atgttgettc tittgcaact i20
aaacttaaaa acactctcat ccagtaccat agcattgaag aagataagtg gcgagttgcet 180
aagaaaacga aagétgtaac tgtttggaga aaaccctceag aagaatttaa tggatatctc 240
tacaaagcce éaggtgttat agatgaccét gtctatagta taatagacca tatacgccca 300
gggccttgte gtttggattyg ggacagcecttg atgacttott tggatattct ggagaacitt 360
gaagagaatt gctgtgtgat gcgttacact actgétggtc agcttiggaa tataatttcc 420
ccéagagaat ttgttgattt ctectatact gtgggctata aagaagggct tttatcttgt 480
ggaataagtc ttgactggga tgaaaagaga ccagaatttg ttcgaggata taaccatccc 540
tgtggttggt tttgtgttcc acttaaagac aacccaaacc agagtetttt gacaggatat 600
attcagacag atctgcgtgg gatgattcct cagtctgegg tagatacagce catggcaage 660
actttaacca acttctatgg tgatttacga aaagctttat gagaggcaaa atacattcaa 720
acttgtagta ctacagatca actctctcag ctacatggce tgtaaaaatc attgattcca 780
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Phe
Al.a
Trp
. Qu
Ay

305310315320 G u Phe Phe Asp Al a val
Ile 325330335 Gu Qu Gn Ser Gn Ser Au Lys val

ser
du
Ay
Val

Lys
Tyr
Asn

Lys Gy Gu Ala Ile Thr

Thr

Leu Ser

Phe Lys Ala Thr
Hs cys Ile Qu Leu Met Val

Gn Lys Arg Leu Asp Lys Gu Thr du Lys
Al a Wo 2008807880 Ala net Thr A u Leu Lys
Ay Pro Asp Tyr Gu Qu Gy Pro- Asn Ser

Thr
Lys
Lys
Lys
Leu

Ala Ay Ile Leu 245250255
Arg G u Asp Ser 260265270
Arg Arg Thr G u 275280285
Lys SeprCHEB20he52830295300
Ile Asn Qu GQu

GQu Ala Ala Leu Asp Arg G n Asp Lys

Arg Leu H's Trp Pro Thr

340345350 PO01-2188_070322m t consensus. ST25. t xt 355360365 G n Lys Val

du
Asp
Tyr
Al a
Phe
Phe

15

20

25

30

Met Val

Thr

G n Asn His Met Thr Tyr Ser
Ala Asn Trp G n Leu Val
Arg Arg A u Val
H's Al a Val

Val Qu Qu
Gu Qu Asn Ay Ille
Lys Ay Val Thr Ay

T LABTRAVARICAG P a2 98t N 2 A5 tFF i
bkt Vel cov abadgh b athbodtetdc BlaagASpodstt
attttgagac aggcictcac tcectgttgcce atgctgoagg

cactgcagct
ggaatacagg
ggtcacactg
agcctccecaa
gtggaattca
tagaacaaat
attgagtatt
ttcacattct
acttgaggca
acatctcgaa
ctactgtttt
catgaaattc
tttattgtgt
acaaagtgga
gatgatagat
atagtatcta
atgatttatt
tcttettttt
catggaaatt
tagagtagga
taacttgagt
tgaactggat

ttgatctgac
tgcacgccac

tgttgececag

agtgttggga

gttggtgtcc
acagtcttag
gtgggtccce
aaatgacttt
attcaggtat
atccattice
gttgttgtta
agaaaggtac
tttcttgagt
acagtggagc
ttcaaaaaac
gattgatcaa
aattaccagy
ttttgttctg
ggtaaatgtt
agtctcatat
aagggatftg

gtccctaaaa

cgctcaaggy
tatgcatggce
getggtettg
ttataagcgt
aagacttate
atttacccaa
taattctgté
gggttttgaa
ccaggcaaat
gtgtttaatg
atatgggtaa
atagtgtitc
gtaaagaaaqg
tgttttttge
aaaaggtggc
gatctgacag
atccttttet

caatagtgaa

agttttgact

tctactgttc
Lgacsagata

gcaaataaac

gttattctac
taatttttgt
aactcectyggce
gagccaccat
ttgagactct
gtgcctagat
ggtgccttaa
ctctccatct
ctttgtatat
ttagttgttt
agtgagccct
aagtgcatgg
aataaatcaa
ttttgttttt
agcagcacaa
aaggaatgca
aaattgﬁatg
agaaaactca
tcatctattt
tatctaggat
gtacacatta

tgcccactat

human: StarD4 protein (SEQ ID NO 21)

Met

Thr Leu Ile Gln Tyr His Ser

Lys

Asn

Glu Gly Leu Ser Asp Val

Lys Thr Lys Asp Val Thr
Gly Tyr Leu Tyr Lys Ala

Ala
Tie
Val
Gln

Ser Phe Ala
Glu Glu aAsp
Trp Arg Lys
Gly val Ile

74

Leu
Ay
Val
Hi s

G n 370375380 Asp Val Gy
G u 385390395400 Met Lys
Leu Asp 405410415 Pro Leu
A u Val 420425430 Cys Asn

S FaTRItTHIA435440445%F1 e Qu

Ateabtet] tectttttaa 900
gcagtggtat gatcacagct 960
ctcagectee tgaatagetg 1020
ttaatttttt gtagagatgt 1080
cteaagteat tceccccacctt 1140
gecectggecee aatttaaaat 1200
taaaagcatc agtctgtaac 1260
atcatfttat aatgattaga 1320
gtgagaattt ctaaatgatt 1380
agtttacttc taaaatggga 1440
atttttttgt gtacatgcac 1500
atgtgttagt attcctgtgt 1560
gasatacatg ctaaacaaga 1620
tagtttgatc tgtgttitac 1680
agttcttcat acccattttg 1749
atttattttt tgccactggt 1800
tgttecatggt gaattatcte 1860
caaaggattc tatattctta 1320
tacttttgaa ttactaggtt 1980
gtagtttagt ttcagtttct 2040
tttatttgtt tttattageg 2100
ggtgaaattc caaaggtgcc 2160
ctataagggc tattattice 2220

2264

ctct

Thr Lys Leu Lys Asn

Lys Trp Arg Val Ala

Pro Ser Glu Glu Ehe

Asp Asp Leu Val Tyr



450455460 Ile Tyr d n Thr His Lys Arg Val Trp Pro Ala ser G n Arg Asp val
465470475480 Leu Tyr Leu Ser Val Ile Arg Lys Ile Pro Ala Leu Thr A u Asn
Asp 485490495 Pro G u Thr Trp Ile Val Cys Asn Phe Ser val Asp Hi s Asp Ser

Al a 5005Qapifds/M7essleu Asn Asn Arg cys val Arg Ala Lys i¢eEdmosdatosAl a Met
Il e 515520525 Cys G n Thr Leu val ser Pro Pro Qu Gy Asn Gn Gu Ile Ser

Arg 530535540 Asp Asn Ile Leu cys Lys Ile Thr Tyr Val Ala Asn Val Asn Pro
Gy 545550555560 Ay Trp Ala Pro Ala ser val Leu Arg Ala Val Ala Lys Arg
G u Tyr 565570575 Pro Lys Phe Leu Lys Arg Phe Thr ser Tyr Val G n GQu Lys

Thr Al a 580585590 Gy Lys Pro Ile Leu Phe 595 <210> 16 <211> 669 <212> DNA
<213> human: START Domai n CERT cDNA <400> 16 Seite 12 agatttgtcc
gt aggcggag agagaagt ag ggcgt cacag gaaacaacta tat caaacac attcgaaaga
tctgtggatc gctatgattt aacattctat tcagtgttaa tacgtccaa aaaaggttga

at gccaat t¢¢ aagaaaat=pgHgacas gaggerd agadaacits acndgadggttratzragcect t
at gacagt 95 SE&%@%@ S&C%@Q@Lts%afleggg@@hglgs@x Phe Glu Glu Asn Cys
Cys Val Met Arg Tyr Thr Thr Ala Gly Gln Leu Trp Asn Ile Ile Ser
Pro Arg Glu Phe Val Asp Phe Ser Tyr Thr Val Gly Tyr Lys Glu Gly
5 Teu Leu Ser Cys Gly Tle Ser Leu Asp Trp Asp Glu Lys Arg Pro Glu
Phe Val Arg Gly Tyr Asn His Pro Cys Gly Trp Phe Cys Val Pro Leu
Lys Asp Aksn Pre Asn Gln Ser Leu Leu Thr Gly Tyr Ile Gln Thr Asp
Leu Arg Gly Met Ile Pro Gln Ser.Ala Val Asp Thr Ala Met Ala Ser
Thr Leu Thr Asn Phe Tyr Gly Asp Leu Arg Lys Ala Leu
10
human: StarD5 cDNA (SEQ ID NO 22)
gagctccage ctocaggeoac cegggatcca gogcecgccge tcataacacce cgogacceog 60
cagctaageg cagctcccga cgcaatggac ccggcgctygyg cageccagat gagcgaggct 120
‘gtggccgaga agatgctcca gtaccggcgyg gacacagcag gctggaagat ttgccgggaa 180
15 ggcaatggag tttcagttte ctggaggeca tctgtggagt ticcagggaa cctgtaccga 240
ggagaaggca ttgtatatgg gacactagag gaggtgtggg actgtgtgaa gccagetgtt 300
ggaggcctac gagtgaagtyg ggatgagzat gtgaccggtt ttgaaattat ccaaagcatc 360
actgacaccc tgtgtgtaag cagaacctcc actccctcecceg ctgccatgaa gctcatttct' 420
cccagagatt ttgtggactt ggtgetagtc aagagataty aggatgggac catcagttec 480
20 aacgccaccc atgtggagca tccgttatgt cccoccgaage caggttttgt gagaggattt 540
' aaccatcett gtggtitgeott ctgtgaacct cttccagggg aacccaccaa gaccaacctg 600
gtcacattct tccataccga cctcageggt tacctcccac agadcgtggt ggactccttc 660
ttccececgea geoatgacceg gttttatgece aaccttcaga aagcagtgaa gcaattccat 720
gagtaatgct atcgttactt cttggcaaag aactcccgtg actcatcgag gagctccage 780
25 tgttgggaca ccaaggagcc tgggagcacy cagaggcctg tgttcactcect ttggaacaag 840
ctgatggact gcgtatctct gagaatgcecca accagaggcg gcageccacce cttecotgect 300
cctgccccac tcagggttgg cgtgtgatga gecattcatg tgttocaaac tccatctgsc 960
tgttacccaa acacgcctct cctggcaggg tégacccagg cctctaacca tcectgacagag 1020
actcggectg gacaccatgc gatgcactct ggcaccaagg ctttatgtge ccatcactct 1080
30 cagagaccac gtticcctga ctgtcataga gaatcatcat cgccactgaa aaccaggccc 1140
tgttgcctit taageatgta cegocteecte agtectgtge tgecagccecce caaatatatt 1200

-75-



tcatgtggtg gtggcctgct gactgaaaat -tcctctaaac ggtaagccca atatgtagct
aaagcgagag gaaacattag tctcagcgag gaccctgaaa aaccgatgtg ccagagggaa

- aatgtgaacc tatcctaaat ttgacgttcg ctgataatgc acgtattata cttggatagt

t ccgt gccawp asaggenat ct ggaggatg ttctaaaacg attacaggarSfegpbsiiaesgal20
tgcagttaaal80 caat gact gg240 aatcatcatt300 tctttctgtc360 ttgtaatttt420
aat aaat gt t 480 tagcagggac540 ggcaccagcc600 ttttacttct 660 669 <210> 17
<211> 223 <212> PRT <213> human: START Dormai n CERT protein <400> 17 Arg
Phe val Gn Lys Val GQu Gu Met Val 1510 G n Asn H s Met

tttctgatat agaccttgta tatggcttta,atgccgcaaa atatttattt ttccttaaaa 1260
aaggtgtcaa cttggaaata atggtttaaa aacaggataa gcattaagga azaaacaaaaa 1320
aaaaaaaaad asaaazaaaa aaaa 1344
s human: StarD35 protein (SEQ ID NO 23)
Met Asp Pro Ala Leu Ala Ala Gln Met Ser Glu Ala Val Ala Glu Lys
Met Leu Gln Tyr Arg Arg Asp Thr Ala Gly Trp Lys Ile Cys Arg Glu
Gly &sn Gly Val Ser Val Ser Trp Arg Pro Ser Val Glu Phe Pro Gly
Asn Leu Tyr Arg Gly Glu Gly Ile Val Tyr Gly Thr Leu Glu Glu Val
10 Trp Asp Cys Val Lys Pro Ala Val Gly Gly Leu Arg Val Lys Trp Asp
Glu Asn Val Thr Gly Phe Glu Ile Ile Gln Ser Ile Thr Asp Thr Leu
Cys Val Ser Arg Thr Ser Thr Pro Ser &la Ala Met Lys Leu Ile Ser
Pro Arg Asp Phe Val Asp Leu Val Leu Véi LysrArg Tyr Glu Asp Gly
Thr Ile Ser Ser Asn Ala Thr His Val Glu His Pro Leu Cys Pro Pro
15 Lys Pre Gly Phe Val Arg Gly Phe Asn His Pro Cys Gly Cys Phe Cys
Glu Pro Leu Pro Gly Glu Pro Thr Lys Thr Asn Leu Val Thr Phe Phe
His Thr Asp Leu Ser Gly Tyr Leu Pro Gln Asn Val Val Asp Ser Phe
Phe Pro Arg Ser Met Thr Arg Phe Tyr Ala Asn Teu Gln Lys Ala Val
Lys Gln Phe His Glu .
20
human: StarD6 cDNA {(SEQ 1D NO 24) _
atggacttca aggcaattgc ccaacaaact gcccaagaag ttttaggtta taatcgagat 60
acatcaggct ggaaagtggt taaaacttca aaaaagataa‘ctgtttccag taaggcttct 12¢
agaaaattce atggaaatct atatcgtgtt gaagggataa ttccagaat; accagctaaa 180
25 ctatctgatt tcctctacca aactggagac agaattacat gggataaatc attgcaagtg 240
tataatatgg tacacaggal fgattcggac acattcatat gtcataccat tacacaaagt 300
tttgeegtgy getcecatttc ccctcgagac tttatcgact tagtgtacat caagegctac 360
gaaggasata tgeacattabt cagttctaaa agtgtggatt ttccagaata tcctccatct 420
tcaaattata tccgeggtta taaccatcct tgtggctttg tatgttcace aatggaagaa 420
30 aacccagcaf attccaaact agtgatgttt gtccagacag aaatgagagg aaaattgtcoc 540
ccatcaataa ttgaaaaaac catgccttee aacttagtaa acticatcct caatgcaaaa 600
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Thr Tyr 15 Ser Leu Gn Asp Val Ay Gy Asp Ala Mh Trp Gn Leu Val Val Gu
202530 Au Ay Gu Met Lys Val Tyr Arg Arg Qu Val Gu Qu Asn Ay Ile
354045 Val Leu Asp Pro Leu Lys Ala TimH s Ala Val Lys Gy Val Thr Ay

505560 Hinso tdosr1dfags Cys Asn Tyr Phe Trp Asn val
65707580 A u Thr Thr Ile. G u Asn Phe H's Val val Gu Thr Leu Ala Asp Asn
859095 Ala Ile lle Ile Tyr Gn Thr Hs Lys Arg Val Trp Pro Ala Ser G n

100105110 Arg Asp Val Leu Tyr Leu Ser Val Ile Arg Lys Ile Pro Ala Leu Thr
115120125 @ u Asn Asp Pro Qu Thr Trp Ile val Cys Asn 'he ser val Asp His
130135140 Asp Ser Ala Pro Leu Asn Asn Arg Cys Val Arg Ala Lys Ile Asn Val
Seite 13 PO01-2188_070322m t Consensus. ST25. t xt 145150155160 Ala Met Ile

Cys @n Thr Leu Val Ser Pro Pro Qu Ay Asn An Gu 165170175 Ile Ser Arg
Asp Asn Ile Leu Cys Lys Ile Thr Tyr Val Ala Asn Val 180185190 Asn Pro Ay

Asp Val ra/ger2ssiosasp Trp

Ay Trp ttavRegsAbguc8ercagapadtegamegagiicatyedt MiaptEgiga tagtcattca 660
tga 063
human: StarD6 protein (SEQ ID NO 25)

3 Met Asp Phe Lys Ala Ile Ala Gln Gln Thr Ala Gln Glu Val Leu Giy
Tyr Asn Arg Asp Thr Ser Gly Trp Lys Val Val Lys Thr Ser Lys Lys
Ile Thr Val Ser Ser Lys Ala Ser Arg Lys Phe His Gly Asn Leu Tyr
Arg Val Glu Gly ITle Ile Pro Glu Ser Pro Ala Lys Leu Ser Asp Fhe
Leu Tyr Gln Thr Gly Asp Arg Ile Thr Trp Asp Lys Ser Leu Gln Val
10 Tyr Asn Met Val His Arg Ile Asp Ser Asp Thr Phe Tle Cys His Thr
Ile Thr @ln Ser Phe Ala Val Gly Ser Ile Ser Pro Arg Asp Phe Ile
Asp Leu Val Tyr Ile Lys Arg Tyr Glu Gly Asn Met Asn Ile Ile Ser
Sér Lys Ser Val Asp Phe Pro Glu Tyr Pro Pro Ser Ser Asn Tyr Ile
Arg Gly Tyr Asn His Pro Cys Gly Phe Val Cys Ser Pro Met Glu Glu
15 Asn Pro Ala Tyr Ser Lys Leu Val Met Phe Val Gln Thr Glu Met Arg
Gly Lys Leu Ser Pro Ser Ile Ile Glu Lys Thr Met Pro 3er Asn Leu
Val BAsn Phe Ile Leu Asn Ala Lys Asp Gly Ile Lys Ala His Arg Thr
Pro Ser Arg Arg Gly Phe His His Asn Ser His Ser
20 human: PCTP ¢cDNA (SEQ ID NO 26)
ccggactgeg gaaggatgga getggecged ggaagettct cggaggagea gttcotgggag 60
gcctgcgeeg agctccagca geccgctcectg gocggggecey actggcagcect cctagtggag 120
acctcgggca tcagcatcta ccggcetgetg gacaagaaga ctggacftca tgagtataaa 1890
gtetttggtg ttctggagga ctgctcacca actctactgg cagacatcta tatggactca 2490
33 gattacagaa aacaatggga ccagtatgti aaagaactct atgaacaaga atgcaacgga 300
gagactgtgyg tctactggga agtgaagﬁac cecttttceoeca tgtccaacag agactatgic 360
taccttcgge agcggcgaga cctggacatg gaagggagga agatccaltgt gatcectggeco 420
cggagcacct ccatgcctca gettggegag aggtctgggg tgatccogggt gaageaatac 480
aagcagagee tggcgattga gagtgacgge aagaagggga gcazagtitt catgtatiac 540
30 ttcgataacc cgggtégcca aattccgtce tggotcatta actgggcégc caagaatgga 600
gttcctaact tcttgaaaga catggcaaga gcctgtcaga actacctcaa gaaaacctaa 660
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195200205 Arg G u Tyr Pro Lys rue Leu Lys Arg Phe Thr Ser Tyr val Gn
210215220 <210> 18 <211> 658 <212> DNA <213> hunman: START Donai n CERT L
cDNA <400> 18 caggttgaag gccaattggc gaaaat ggga cat gaagtct gaaaactttc
aagagggt sto posretst ga gacagt gct ¢ caaacctt gg aagatt acat POUERZIGHE2E3
agatggtgca agttggttgt ttgttctgga gcaattattt atgtggtgga ggcctgcttc

ct gaaaat ga ctctaaacaa taagcccacc atgtagctaa agcgagagta gaaccacatg
agaagaagga tcctttaaaa ctggaatgtt aacattagct tcagcgagac ccctgaaact

ccgat gt gt ¢ agagggaaac tgtgaaccct tcctaaattt acttactcat gaaatgaagg
gctacccatg gacgttcgca gataatgcaa gtattatatc tggatagttt cgtgccaaaa
caggaaatta ggaggatggg ctaaaacgtt tacaggatgt aggcggagat tatacagaag

agaagt agaa cagttaaagg at gact ggga aacaactata tcatcattta

t caaacacac tttctgtcat tcgaaagata gtaatttttc tgtggatcat taaatgttgc |
t at gat t t gRaegedryggeisaacHtt etargetWast@getit aAgP§LT waglPrcracct t d°¢gt ccaag
<210> 19:5821dsy2 11523270 tPRas2dcda butghigtSTARECDoIml o GERTack pr ogei n
<400> 19 S r Leu n Asp
151015 \/acég%tca%]& gtﬁsg%cngétt\/g{ﬁtg %c’%@ggé_c"c tal@t:ag_& Jé’c{atti,e{tt 8&@) Vet
202530 L?%aa%él‘tg'l:y CIRF %&ragt%aaﬁcwc E&%C@ﬁ}%ﬁtécvgm ECC\?&F“E&U ASP® Pro
354045 Lewgbysyghl acgbhrtdtitsccagvala dysadgraVedctibiyga@ yodditsgd@iu V&R0 Cys

cgt cacagga

505560 S&(itttgcgaé]tt aggaggggaa ghtcttcagta gggaacacga teattccatt gtgecaatttt 1020
acggggatgg gtgggcggag ggacacaaca aaalttaaga atgactattt gggcgggctg i080
gctcttttge agettgtgat ttcttccage ttgggagogg ctgctggaag tggeatttcg 1140
ttcagagctg actttcagtg cacccaaact ggatgacgtyg ccaatgtoca tttgecttat 1200

19 gctttgtgga getgattagg ctgggatttg aggtgataat ccagtaagtc tttcctcegtt 1260
cctacttgtg gaggatcagt agctgttatg atgccagacc atttggagaa gtatcagagg 1320
cctgaccgga cacataatac gacaaccaca tttttcctoca tcecatcratga ggaaatggat 1380
gatttctett ttoccatatgt cactggggga aaggctgect gtacctctceca agcetttgeat 1440
tttactggaa actgaggcgt caagatgget gtggcageta gcaaaagcaa agatgetttg 1500 -

15 tgcatagecct tgtgazaaag tatctttceta tgcaataaga tgaattttcee tecccagaata 1560
tttagazaatg tagaagggat aacagitcac agccaggtaa aatitaactg gtggcitaat 1620
gactctgcac ctttttctca ggaattctgc ctaagttgte tgcctittet accaccaaaa 1680
agacttttag ttttctatge tttetectga attttggtag ggtaagtatt tctatgtcaa 1740
aggcacagcc ttgatgatect cagggaaaaa ttttaatcac tgtgtataat gatactgaac 1800

20 cttgattaat aacagaaatt caggatgtaa agccacagaa Lgggatttat taatgtggga 1860
tacctcagac tgttitgtttt ctttctggga agaaaagtgl gticlalaal gaataaatat 1920
agagtggttt tt 1932
human: PCTP protein (SEQ ID NO 27}

25 Met Glu Leu Ala Ala Gly Ser Phe Ser Glu Glu Gln Phe Trp Glu Ala
Cys Ala Glu Leu Gln Gln Pro Ala Leu Ala Gly Ala Asp Trp Gln Leu
Leu Val Glu Thr Ser Gly Ile Ser Ile Tyr Arg Leu Leu Asp Lys Lys
Thr Gly Leu His Glu Tyr Lys Val Phe Gly Val Teu Glu Asp Cys Ser
Pro Thr Leu Leu Ala Asp Ile Tyr Met Asp Ser Asp Tyr Arg Lys Gln

30 Trp Asp Gln Tyr Val Lys Glu Leu Tyr Glu Gln Glu Cys Asn Gly Glu
Thr val Val Tyr Trp Glu Val Lys Tyr Pro Phe Pro Met Ser Asn Arg
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PO1-2188_070322m t Consensus. ST25. txt Asn Tyr Phe Trp Asn Val Asp val Arg

Asn Asp
Al a Asp
Ser .An
Leu Thr
Asp Hi s
Asn val
Asn G n
Al a Asn
Val Al a
Val dn

Trp Gu Thr Thr Ile 65707580 A u Asn Phe His val Val Qu Thr Leu
Asn Ala Ile 1le Ile 859095 Tyr Gn Thr H's Lys Arg Val Trp Pro Ala
Avqg20dsposd Leu 100105110 Tyr Leu ser Val |l e PegEbsste3Pro Al a
A u Asn Asp Pro 115120125 Gu Thr Trp Ile Val Cys Asn Phe Ser Va

Asp ser Ala Pro 130135140 Leu Asn Asn Arg cys Val Arg Ala Lys Ile
Ala Met Ile cys 145150155160 G n Thr Leu Val ser Pro Pro Qu Gy

Qu lle Ser Arg Asp 165170175 Asn Ile Leu Cys Lys Ile Thr Tyr Val
Val Asn Pro Gy Gy 180185190 Trp Ala Pro Ala Ser val Leu Arg Al a
Lys Arg G u Tyr Pro 195200205 Lys Phe Leu Lys Arg Phe Thr ser Tyr
210215 <210> 20 <211> 2264 <212> DNA <213> human: StarD4 cDNA

<400> 20 actgttgaga gcggtgtgag gtgcttggta gcgcgecgta getgettcca
cgt cct t gésmaYE cadciwaby raadyaghta 2agt aat IRyads Ry et ctly Arfttgettce

ttttgcaactsl20e #is val Ile Leu Ala Arg Ser Thr Ser Met Pro Gln Leu Gly

10

15

20

25

Glu Arg Ser Gly Val Ile Arg Val Lys Gln Tyr Lys Gln Ser Leu Ala
Ile Glu Ser Asp Gly Lys Lys Gly Ser Lys Val Phe Met Tyr Tyr Phe
Asp Asn Pro Gly Gly Gln Ile Pro Ser Trp Leu Ile Asn Trp Ala Ala
Lys Asn Gly Val Pro Asn Phe Leu Lys Asp Met Ala Arg Ala Cys Gln
Asn Tyr Leu Lys Lys Thr '

Cell culture and transfection

HEK293T and COS7 cells grow in RPMI supplemented with 10% fetal calf serum (FCS) in a
humified atmosphere containing 5% CO,. HEK293T cells are transfected using TranslT293
reagent (Mirus) according to the manufacturer’s instructions. For immunofluorescence, COS7
cells are grown on glass coverslips for 24 hours and transfected with Lipofectamine 2000 reagent
(Invitrogen).

CHO cells as well as CHO-derived cell lines producing human sérum albumine (HSA) or a
human monoclonal IgG antibody are cultivated in suspension in serum-free media in surface-

acrated T-flasks (Nunc, Denmark) 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 2-3ES cells/mL.
The cell .concentration is determined m all cultures by usiﬁgr 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 révealed.

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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aaacttaaaa acactctcat ccagtaccat agcattgaag aagataagtg gcgagttgct 180
aagaaaacga aagatgtaac tgtttggaga aaaccctcag aagaatttaa tggatatctc240
t acaaagccc aaggtgttat agatgacctt gtctatagta taatagacca tatacgccca300
gggcct t gtveo gloktigged t g ggacagcettg atgacttctt tggat attct pggapRasiis360
gaagagaatt gctgtgtgat gcgttacact actgctggtc agctttggaa tataatttcc420
ccaagagaat ttgttgattt ctcctatact gtgggctata aagaagggct tttatcttgt480
ggaat aagtc ttgactggga tgaaaagaga ccagaatttg ttcgaggata taaccatccc540
tgtggttggt tttgtgttcc acttaaagac aacccaaacc agagtctttt gacaggat at 600
attcagacag atctgcgtgg gatgattcct cagtctgcgg tagatacagc catggcaagc660 Seite
15 P01-2188 070322m t Consensus. ST25 .txt actttaacca acttctatgg tgatttacga
aaagctttat gagaggcaaa atacattcaa720 acttgtagta ctacagatca actctctcag
ctacatggcc tgtaaaaatc attgattcca780 cttttctgca tagccggtag aaaaatttga
aat gttt t Fed-bittlcadtiegibnacaat gttt g840 gttttattcc taaagtaaat agctatctaa
gagagggcat tttcactttt ttttttttaa900 attttgagac aggctctcac tctgttgccc

at gct gga cagt a cacagct 9 cactgcagct ttgatct cgct.caa .

Gt Lat Co: BRIETE Serdey AL e ERaREYS 10s 7 Sh Tk, i b e R S ugen
taat ttttglediniaitidut batilgbigaganyk (180 ggrich e gni)gThgolaRg B hgatadidtd20
aactcctggc thaggtcat tccccacctt 1140 agcctcccaa agt gt t ggga t_tataagcg{%lre

gagccaccH™ de &t g dRe At Pr aduch 51 3¢ 15euEddP oA At telghgniees ageetty

ttgagact gém&l@t@ﬁégﬁ@}ﬁcﬁn%gﬁ tgtgﬁc%@& a&@@&t&@%%@ﬁ@&kn@%ﬁ@&@t&hﬁﬂe@&éﬂy%?ﬂ is
gtgcctagat atcattttat tgattaga 1320 attgagtatt gtgggtcccc taaftctg

ggt gcct t adusiedymgad 710 vt NaCHatas negied. Bl-prapuetant feed salotaan istaddefhevery ghdrs.

ctctccatgl tttacttc. aat a 14 ct aat.tcaggtat cca

ottt gt ar ot BOP P b FRE e aRERn bl & SR EPRY SR B A0S Bl TP RRRT CaRpx
tt agt t gt ¢dll @lagtifdaiiag syadrh ¢hingt gis). 10| Gt fash gict dell @tthgtihdd e catlaitghgtdrg 3,
agt gagccct gaaatacatg ctaaacaaga 1620 catgaaattc agaaaggtac atagtgtttc
aagtgcatﬁém?5@ﬁ4@Eﬁ?gﬁﬁ@F&?E%Fﬁgm%ﬁggyﬁg#ggtgfgt tttcttgagt gtaaagaaag
aat aaatcaa agttcttcat acccattttg 1740 acaaagtgga acagtggagc tgttttttgc
ttttgitttt atttattttt tgccactggt 1800 gat gatagat ttcaaaaaac aaaaggtggc
agcagcacaa tgttcatggt gaattatctc 1860 atagtatcta gattgatcaa gatctgacag
aaggaat gca caaaggattc tatattctta 1920 atgatttatt aattaccagg atccttttct
aaattgaa%gltacttttgaa ttactaggtt 1980 tcttcttttt ttttgttctg caatagtgaa

t

agaaaac %ﬁagtttagt‘ttcagtttct 2040 catggaaatt ggtaaatgtt agttttgact
tcatctattt trtatttgtt tttattagcg, 2100 agtctcatat tctactgttc

_ 1 t agagt agga
t at ct agg‘aﬁaﬂéﬁpﬁéﬁ’a‘fft]&(;dﬁ@éﬁ‘é}?b%th?i‘ﬁl?“%aé%{’éf’% glggﬂeﬂ& Y Ry ARt vEch

gt acacat ot 2229, i BGAR
tgcccactg?l% ELRRATEC EL R BlAE: conel AL I B B EL | RPRE TORARAL 20Tdy

prot ei n @i@Bva2Geminy A gvar eiehSehftasypsivaie antldl@kingrifdhoplate¥hwithl 16 By
Lys 450 J51015 oSt ke a1l TN Bt ol 13 ks Chbel SRt 6 Pachlelon™!

Al a ite
antibody (alkaline-phosphatase conjugated goat anti-human kappa light chain antibody) is added

and colorimetric detection 1s 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,
20 Gerrnany) with 405/492nm. The concentration is calculated according to the standard curve

which is present on each plate.
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PO1- 2188 070322m t Consensus. ST25. txt Lys Lys Thr Lys Asp val -Thr val Trp
Arg Lys Pro Ser Qu @ u Phe 354045 Asn Ay Tyr Leu Tyr Lys Ala G n Gy Val
Ile Asp Asp Leu Val Tyr 505560 Ser Ile Ile Asp Hs Ile Arg Pro Ay Pro Cys
Arg Leu Aﬁng'{ig/m7§§sp 65707580 Ser Leu Met Thr Ser Leu Asprib®odienssd u Asn
Phe G u Asn Cys 859095 Cys Val Met Arg Tyr Thr Thr Ala Ay G n Leu Trp
Asn |l e IIe_Ser 100105110 Pro Arg A u Phe Val Asp Phe ser Tyr fir val Qy
Tyr Lys Qu Gy 115120125 Leu Leu Ser Cys Ay Ile Ser Leu Asp Trp Asp G u
Lys Arg Pro G u 130135140 Phe.val -Arg Ay Tyr Asn Hs Pro cys Ay Trp Phe
Cys val Pro Leu 145150155160 Lys Asp Asn Pro Asn A n ser Leu Leu Thr Ay
Tyr Ile Gn Thr Asp 165170175 Leu Arg Ay Met Ile Pro A n Ser Ala Val Asp-
Thr Ala Met Ala Ser 180185190 Thr Leu Thr Asn Phe Tyr Ay Asp Leu Arg Lys
Al a Leu 195200205 <210> 22 <211> 1344 <212> DNA <213> human: StarD5 cDNA
' Quantitative determination of secreted HSA in culture samples is performed similarly, using the

antibodies containied in the Human Albumin ELISA Quantitation Kit (Bethyl Labs, Texas,

USA) and following the manufacturers mstructions.

s Immunofluorescence microscopy

Cells are washed with PBS containing magnesium and calciﬁm, fixed in 4% paraformaldehyde at

room temperature for 10 min, washed and incubated with PBS containing 0.1 M glycin¢ for 15

- min. Cells are then permeabilized with PBS containing 0.1% Triton for 5 min and then blocked

with 5% goat serum in PBS containing 0.1% Tween-20 for 30 min. Celis are incubated with

10 primary antibody diluted in blocking buffer for 2 hours, followed by incubation with secondary

antibodies diluted in blocking buffer for 1 hour. Coverslips are mounted in Fluoromount G

(Southern Biotechnology) and cells are analyzed on a confocal laser scanning microscope (TCS

SL, Leica) using 488 and 543 nm excitation and a 40.0/1.25 HCX PL APO objective lens.
Images are processed with Adobe Photoshop.

15

Protein extraction, immunoprecipitation and Western blotting

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 ortho{fanadate, 10 mM sodiam flueride,
and 20 mM [-glycerophosphate plus Complete protease inhibi’éors]_. Lysates are clarified by
20  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%
81- _



cagct aagcg gtggccgaga ggcaat ggag ggagaaggca ggaggcctac actgacaccc
cccagagatt aacgccaccc cagctcccga agatgctcca tttcagtttc ttgtatatgg
gagtgaagtg tgtgtgtaag ttgtggactt atgtggagca cgcaatggac gtaccggcgg
ct ggaggc &0 gms/aEissgag ggat gagaat cagaacctcc ggt gct agt CPCT/EPI00SISQ493
ccggcgcect gg cagcccagat gacacagcag gctggaagat tctgtggagt ttccagggaa
gaggt gt ggg actgtgtgaa gtgaccggtt ttgaaattat actccctccg ctgccat gaa
aagagat at g aggat gggac cccccgaagc caggttttgt Seite 17 gagcgaggct
ttgccgggaa cctgtaccga gccagctgtt ccaaagcatc gctcatttct catcagttcc
gagaggattt PO01-2188 070322m t Consensus. ST25.txt cctgccccac tgttacccaa
act cggcct g cagagaccac tgttgccttt tttctgatat aaggtgtcaa aaaaaaaaaa
t cagggtt gg acacgcctct gacaccatgc gtttccctga taagcatgta agaccttgta
ctt ggaaat a aaaaaaaaaa ctgtgaacct cctcagcggt gttttatgcc cttggcaaag

t gggagc ablgclgag aszguic@ockyt) ginR2it Y soteinggc@ Yo Twedng 2B cfiltrs gztegnrg’a@dag’ﬁh specific

ccgct cect t.a atggtttaaa aaaa caacct acte CttC attCC

gagct cca bf)ﬁjtﬁg g’&?&\eéﬁs @f%gg’&sﬂlaﬁ%et% f’% aP%{?)&@%SG C?P&g%g% 9’2 fB 4918 3 fl‘32 13

82 12 15 PRInhsRdd chbklBRincSeat OBetitioh 8y tern 400ke £ Snﬁﬁ)ﬁng%f&uﬁﬁﬁaﬁésas p&torAlea ifAl a
" SDS buffer [62.5 mM Tris (pH 6.8), 2% SDS, and 100 mM B-mercaptoethanol] for 30 min at

s 60°C. Membranes are then reprobed with the indicated antibodies.

Recombinant protein purification and in vitro kinase assays

BL21 bacteria are transformed with pGEX6P-Flag-CERT(1-138) and CERT-S132A(1-138)
vectors. Expression is induced with 0.5 mM isopropyl-p-D-1-thiogalactopyranoside for 4 hrs at
10 730°C. Bacteria are harvested and resuspended in PBS containing 50 ug/ml lysozyme, Complete
' protease inhibitors (Roche), 10 mM sodium fluoride and 20 mM  -glycerophosphate. Triton X-
100 is added to a final concentration of 1% prior to senication. GST-CERT fusions are purified
from clarified lysate with glutathione resin (GE Healthcare). The purity of protein preparations is
verified by SDS-PAGE and Coomassie staining. Recombinant proteins are incubated with
15 purified PKD1 in kinase buffer [50 mM Tris, pH 7.5, 10 mM MgCl12 and I mM DTT] in the
- presence of either 2 pCi [Y-*P]-ATP or 75 pM cold ATP for 30 min. Samples are resolved by
SDS-PAGE, blotted onto membrane and analyzed on a PhosphoImager (Molecular Dynamics) or

by Western blotting with anti-PKD substrate antibody.

20  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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Met Ser Gu Ala Val Ala Gu 1015 Lys Mt Leu An Tyr Arg Arg Asp Thr Ala
Ay Trp Lys Ile Cys Arg Qu 202530 Ay Asn Ay Val Ser Vval Ser Trp Arg Pro
Ser Val Qu Phe Pro Ay 354045 Asn Leu Tyr Arg Ay Qu Gy Ile Val Tyr Ay
Thr Leu &oi26Bsuodsd 505560 Trp Asp Cys Val Lys Pro Al aPUREPBOY/0ZHY Leu Arg
Val Lys Trp Asp 65707580 Gu Asn Val Thr Gy Phe Au lle Ile Gn Ser lle
Thr Asp Thr Leu 859095 Cys Val Ser Arg Thr ser Thr Pro Ser Ala Ala Met Lys
Leu Ile ser 100105110 Pro Arg Asp Phe Val Asp Leu Val Leu Val Lys Arg Tyr
Gu Asp Ay 115120125 Seite 18 P01-2188 070322m t Consensus. ST25.txt Thr
Ile Ser Ser Asn Ala Thr His Val Gu H's Pro Leu Cys Pro Pro 130135140 Lys
Pro Ay Phe Val Arg Gy Phe Asn H's Pro Cys Ay Cys Phe Cys 145150155160
GQu Pro Leu Pro Ay Qu Pro Thr Lys Thr Asn Leu Val Thr Phe Phe 165170175

His Thr Asp Leu ser Gy Tyr Leu Pro G n Asn Val val Asp Ser Phe
mm gauge needle. The cytosol fraction is obtained after 100.000xg centrifugation for 1 h and the

amount of expressed protein is quantified by measuring GFP peak emission at 480 - 550 nm
(excitation 466 nm). PIP arrays {(Echelon) are blocked in TBS-T [10 mM Tris, pH &, 150 mM
NaCl, 0.1 % Tween-20] containing 3 % fatty acid-free BSA (Roth), followed by incubation with
5 500 | ug cytosol containing equal amounts of GFP proteins (adjusted with cytesol from
untransfected cells) in 5 ml blocking buffer for 1 h at room temperature. Bound proteins are
detected by incubation with anti-GFP antibody, followed by HRP-conjugated secondary
antibody. '

10 Invitro ceramide transfer assay

Protein-mediated transfer of ceramide between SUVs is measured as described previously
(Olayioye et al., 2005). The transfer assay mixture contained donor vesicles (2 nmol lipid/ml)
composed of porcine brain lipids (Avanti Polar Lipids), pyrene-labeled Cis-ceramide, and 2,4,6-
trinitrophenyl-phosphatidylethanolamine (TNP-PE) (88.6:0.4:11 mol %), provided by P.
15 Somerharju, and a 10-fold excess of acceptor vesicles composed of porcine brain lipids.
Fluorescence intensity is recorded at 395 nm (excitation, 345 nm; slit widths, 4 nm) before and
after the addition of 75 pg cyto‘s.ol from HEK293T cells transiently expressing the GFP-tagped
CERT wild type and S132A proteins (see above). Fluorescence intensities are normalized to (1) .
the maximum intensity obtained afier the addition of Triton X-100 (0.5 % final concentration)

20 and (if) 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,
| -83-



180185190 Phe Pro Arg Ser net Thr Arg Phe Tyr Ala Asn Leu A n Lys Ala Va
195200205 Lys G n Phe H's Qu 210 <210> 24 <211> 663 <212> DNA <213>
human: StarD6 cDNA <400> 24 atggacttca acatcaggct agaaaattcc ctatctgatt
t at aat at g@ fobg/goegt g gaaggaaat a tcaaatt at a aacccagcatPCDERGERAISA3
gatggaataa tga aggcaattgc ggaaagtggt atggaaatct tcctctacca tacacaggat
gctccatttc tgaacattat tccgcggtta attccaaact ttgaaaaaac aggcacacag
ccaacaaact taaaacttca atatcgtgtt aactggagac tgattcggac ccctcgagac
cagttctaaa taaccatcct agtgatgttt catgccttcc aactccatca gcccaagaag
aaaaagat aa gaagggat aa agaattacat acattcatat tttatcgact agtgtggatt
tgtggctttg gtccagacag aacttagtaa agacgtggat ttttaggtta taatcgagat

- ctgtttccag taaggcttct ttccagaatc accagctaaa gggataaatc attgcaagtg
gtcataccat tacacaaagt tagtgtacat caagcgctac ttccagaata tcctccatct
tatgttcaﬁﬂmﬂﬁmggdwgqmmamamgagaggﬁbaaawagmd@ﬁﬂcmnmaﬁwsnmdaamgiﬁﬂéawﬁﬁbnis

br ot ef n ABUBCD 8T TachhG i HRIER POl A oG FTIRR) SR O et
Leu Ay dRddidmdhwd arbliody @it PunilbmSRE (Idcy2, Tahdsy at 260 nmval Lys Thr Ser Lys
Lys 202530 seite 19

s siRNA assay

COS7 cells are transfected with a vector encoding ssHRP-Flag, harvested after § hrs, replated
into triplicate wells and then transfected with CERT-specific siRNA oligonucleotides
(siCERT#1, SEQ ID NO.7: 5’-ccacaugacuuacucauuatt-3’; siCERT#2, SEQ ID NO.8: 5’-gaacag-
aggaagcauauaatt-3”) using Oligofectamine™ reagent (Invitrogen) according to the manufacturers

10 instructions. Control cells are either mock transfected or transfected with a IacZ—spéciﬁc SiRNA
(SEQ ID NO.9: 5’-gcggcugeeggaauuuacctt-37). 48 h later, cells are washed and fresh medium 1s
added. The amount of HRP secreted into the supernatant is measured by a chemiluminescent
assay as described above. Finally, cells are lysed, triplicate lysates are pooled and analyzed by
immunoblotting using tubulin- und transfertin receptor-specific antibodies.

15

EXAMPLES : .
EXAMPLE 1: INTRACELLULAR PRODUCT ACCUMULATION INDICATES
SECRETORY BOTTLE NECK.

A fed-batch process is performed using three different CHO producer cell clones cxpressing
20 human IgG antibody (Process A, B and M, respectively, see FIGURE 1). Cell samples are taken
every other day and the amount of intraceliular 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 éntibody. Within the first four days, the intracellular IgG content
remaing at a constant level. However from day 5 to day 9, the level of intracellular product rises
»s  constantly, indicating an accumulation of either misfolded light chain or even the complete
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2188_070322m t Consensus. ST25.txt Ile Thr Val Ser Ser Lys Ala ser Arg
Phe His Ay Asn Leu Tyr 354045 Arg Val Qu @y Ille Ile Pro Qu Ser Pro
Lys Leu Ser Asp Phe 505560 Leu Tyr Gn Thr Ay Asp Arg Ile Thr Trp Asp
Ser payzobgmo7sal 65707580 Tyr Asn Met val His Arg |Per/BBpOsEER49sp Thr
Ile Cys Hi's Thr 859095 Ile Thr Gn Ser Phe Ala Val Gy Ser Ile Ser Pro
Asp Phe Ile 100105110 Asp Leu Val Tyr Ile Lys Arg Tyr AQu Ay Asn Mt
Ile Ile Ser 115120125 Ser Lys Ser val Asp Phe Pro Qu Tyr Pro Pro Ser
Asn Tyr Ile 130135140 Arg Ay Tyr Asn H's Pro Cys Ay Phe Val Cys Ser
Met G u G u 145150155160 Asn Pro Ala Tyr Ser Lys Leu Val Met Phe Val
Thr Gu Met Arg 165170175 Ay Lys Leu Ser Pro Ser Ilelle @u Lys Thr
Pro Ser Asn Leu 180185190 Val Asn Phe Ile Leu Asn Ala Lys Asp Gy lle
Ala Hi's Arg Thr 195200205 Pro Ser Arg Arg Gy Phe H's His Asn Ser H's
21024330y pdlifet vt it lell IDRRe data represent the results of three independent production

processes with different producer cell clones and products and they strongly suggest that the cell
transcribes more antibody RNA than proteins secreted into the medium and thus points to a post-

tranglational bottle neck which hinders the complete secretion of the produced antibody

s (FIGURE 1).

EXAMPLE 2: CERT IS DETECTED BY A PKD SUBSTRATE ANTIBODY.
PKD is a key regulator at the Golgi complex with PI4KIIR being the only local substrate
identified thus far. To test whether the Golgi complex-localized CERT protein (SEQ ID NO.11
i0  and 13) may serve as a substrate for PKD, we make use of a phosphospecific substrate antibody,
termed pMOTIF, raised against consensus motifs phosphorylated by PKD (Doppler et al., 2005).
HEK293T cells are transfected with expression vectors encoding Flag-tagged CERT (SEQ ID
NO.10) and CERTL(SEQ ID No.12). The CERT isoforms are immunoprecipitated with Flag- '
specific antibodies and anatyzed by Western blotting with the pMOTIF antibody (FIGURE 4A).
15 A pMOTIF sfgnal corresponding to the molecular weight of CERT (SEQ ID NO.11) and, more
weakly, to that of CERTL.(SEQ ID No.13) is detected. The weaker detection of the
phosphorylated CERTy, isoform may be related to its known behaviour to form aggregates,
which may impact phosphosite accessibility to kinases (Raya et al., 2000).
To investigate whether recognition of CERT by the pMOTIF antibody is dependent upon PKD,
20 we express CERT together with a kinase dead variant of PKD1 (K621W) in HEK293T cells.
This mutant has been shown to localize to the Golgi complex and suppressed PI4KIIS
phosphorylation in a dominant negative fashion (Hausser et al., 2003). Coexpression of mactive
PKD abolishes detection of CERT with the pMOTIF antibody, suggesting that the pMOTIF
signal 1s indeed due to PKD-mediated CERT phosphorylation (FIGURE 4B).
25 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. Immunofluoreseence
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<212> DNA <213> human: PCTP cONA <400> 26 ccggactgcg gcctgcgecg
acctcgggca gtctttggtg gattacagaa gagactgtgg taccttcggc gaaggatgga
agctccagca tcagcatcta ttctggagga aacaat ggga tctactggga agcggcgaga

gct ggccgewo gwge@sdsct g ccggct gct g ct get cacca ccagt at gt t payEE®egEsa®3
cctggacatg ggaagcttct cggaggagca gccggggccg actggcagct gacaagaaga
ctggacttca actctactgg cagacatcta aaagaactct atgaacaaga ccttttccca

t gt ccaacag gaagggagga agatccatgt seite 20 gttctgggag60 cctagtggagl20
t gagt at aaal80 t at ggact ca240 at gcaacgga300 agact at gt c360 gat cct ggcc420
PO1- 2188 070322nlt Consensus. ST25. t xt cggagcacct ccatgcctca gcttggcgag
aggt ct gggg tgat ccgggt gaagcaat ac480 aagcagagcc tggcgattga gagt gacggc
aagaagggga gcaaagtttt catgtattac540 ttcgataacc cgggtggcca aattccgtcc
tggctcatta actgggccgc caagaat gga600 gttcctaact tcttgaaaga catggcaaga

gcctgtc againﬁxgtcﬁ@wgeiagge@m"ﬁ i €066 Qclnarypgsad Wiy tartd BEBI ceafyghat the

gt gat gt gl clggaceloe aacoacecsar20. | 4 BlGHREA ISR 1nd939 S cua

15

20

25

CERT is a PKD substrate at the Golgi apparatus.

EXAMPLE 3: PKD PHOSPHORYLATES CERT ON SERINE 132.

To identify pMOTIF recognition sites in CERT, we search for potential PKD consensus motifs
characterized by a leucine, 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, matching the PKD
consensus motif and conserved across species (FIGURE 5A), are exchanged for alanines by site-
directed mutagenesis. These mutants are expressed in HEK293T cells and tested for fccognition
by the pMOTIF antibody. Interestingly, mutation of serine 132 to alanine abrogate detection of
CERT with the pMOTIF antibody and cause an increase in electrophoretic mobility, indicative
of loss of phosphorylation, while the S272A mutation does not affect the pMOTIF signal
(FIGURE 35B). This suggests that serine 132 is a PKD phosphorylation site specifically
recognized bj the PKD substrate antibody. To confirm that PKD is capable of directly
phos;ﬁhorylating this serine residue in CERT, we perform in vitro kinase assays with purified
PKD1 and recombinant CERT GST-fusion proteins produced in E. coli comprising the first 138
aﬁﬁno acids of the protein. When the truncated wild type CERT fusion protein is incubated with
PKD1! in the presence of [y-"*P]-ATP, incorporation of radioactivity is detected (FIGURE 5C).
This is significantly impaired in the case of the CERT-SI32A fusion protein. /n vitro PKD
phosphorylation of wild type but not CERT-S132A (SEQ ID NO.15) 1s 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 serme 132 as a

specific PKD phosphorylation site in CERT.
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i affinity of the CERT-S132A mutant to this phospholipid (FIGURE 6A). _
Together, these data imply that CERT, once bound to the Golgi complex, is phosphorylated by
15 PKD, This then decreases the affinity of CERT to PI(4)P_ and thereby regulatés the interaction of
CERT with Golgi membranes. '

As CERT has been shown to function as a lipid transfef protein (Hanada et al, 2003). We

investigate whether CERT phosphorylation on serine 132 influenced its ability to bind and
20  transfer eeramide between membranes. To this end, GFP-tagged versions of wild type CERT
(SEQ ID NO.iO) 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 unilamelar vesicles containing pyrene-
labeled ceramide as a fluorescent donor and quenching amounts of head group-labeled TNP-PE

25 are employed {Olayioye et al., 2005; Somerharju,. 2002). When these donor Iiposomes are mixed

-87-



145150155160 Ile Gu Ser Asp Ay Lys Lys Gy Ser Lys Val Phe Met Tyr Tyr
Phe 165170175 Asp Asn Pro Ay Ay Gn lle Pro Ser Trp Leu Ile Asn Trp Al a
Al a 180185190 Lys Asn dy Val Pro Asn Phe Leu Lys Asp net Ala Arg Ala cys
Adn 1952&@)2@53/@333Tyr Leu Lys Lys Thr 210 <210> 28 <2l¥ci/epibostidifdsz PRT
<213> Artificial <220> <223> START ‘domai n consensus sequence <220> <221> X
<222> (1)..(1) <223> any amno acid: Ala, Arg, Asn, Asp, Cys, Qu, dn,
Ay, HS Ile, Leu, Lys, net, Phe, Pro, Ser, Thr, Trp, Tyr, Val or any
nodi fied am no acid <220> <221> x <222> (2)..(2) <223> hydrophobic am no
acids: Ala, cys, Phe, dy, Hs, Ile, Lys, Leu, Met, Arg, Thr, Val, Trp,
Tyr or any nodified hydrophobic amno acid seite 22
PO1-2188_070322ni t Consensus. ST25. txt <220> <221> X <222> (3)..(4) <223>
any amno acid: Ala, Arg, Asn, Asp, Cys, Au, Gn, Gy, Hs, Ile, Leu,
Lys, MetwitlPhe exdesoof ubtabeledhtcepihr piposhynes, tHa lincoras@inypymmdiffubmdeant soeghgibile,
<220> <221>

1% icat>i(ng minimal spontaneous ceramide transfer to acceptor membranes (data not shown).

Upon addition of wild type CERT-containing cytosol, a steady increase in fluorescence 1s noted,

which is not observed when control cytosol of vector-transfected cells is used (FIGURE 6B).

s Compared to the wild type protein, CERT-S132A (SEQ ID No.15) displays a higher rate of lipid
transfer, evident from a more rapid increase in pyrene fluorescence. This suggests that CERT
phosphorjlation ‘on serine 132 downregulates ceramide transfer activity by decreasing

association of the protein with membranes.

10 Previous data have already shown that PKD regulates the level of PI(4)P at the Golgi complex
by phosphorylation-mediated activation of PI4KIIB (Hausser et al., 2005). Interestingly,
PI4KIII is critical for the transport of ceramide between the ER and the Golgi complex (Toth et

| al, 2006). Accordingly, together with the data presented here, a dual role for PKD in
maintaining lipid homeostasis of Golgi membranes becomes apparent by controlling the on-rate

15 (via PI{4)P levels) and the off-rate (via direct phosphorylation) of CERT.

EXAMPLE 5: CERT REGULATES PKD ACTIVATION AND SECRETORY TRANSPORT.
We hypothesize that overexpression of CERT by transferring ceramide should result in elevated
DAG levels and might consequently stimulate PKD activity. To test this, Flag-tagged CERT

2 wild type (SEQ ID NO.10) and CERT-SI132A (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

25 'immuneblotting with Flag—spec;iﬁc antibody (FIGURE 7A bottom pancl). Compared to the
control, expression of both CERT wild type and CERT-S132A increased PKD activity, as
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<222> (5)..(5) <223> turnlike amno acids: Ala, Cys, Asp, Qu, Ay, Hs,
Lys, Asn, G n, Arg, Ser, Thr or any nodified turnli ke am no acid <220>
<221> X <222> (6)..(8) <223> any amno acid: Ala, Arg, Asn, Asp, Cys, Qu,
Adn, 4 ywdhesndb® Leu, Lys, net, Phe, Pro, ser, Thr,pdimoe2odyesz4s¥al or
any nodified am no acid <220> <221> x <222> (9)..(9) <223> turnlike am no
acids: Ala, Cys, Asp, Qu, dy, H's, Lys, Asn, Gn, Arg, Ser, Thr or any
modi fied turnlike amino acid <220> <221> x <222> (10)..(10) <223> any
amno acid: Ala, Arg, Asn, Asp, Cs, GQu, @n, Ay, Hs, Ile, Leu, Lys,
Met, Phe, Pro, Ser, Thr, Trp, Tyr, Val or any nodified am no acid <220>
<221> x <222> (11)..(11) <223> hydrophobic am no acids: Al a, Cys, Phe,
Gy, Hs, Ile, Lys, Leu, Met, Arg, Thr, Val, Trp, Tyr or any nodified
hydr ophobi ¢ anmi no acid <220> <221> X <222> (12)..(12) <223> turnlike am no
aci ds: Alefigalddyisy ardyes Glith,a fHogphdshbeifid PKD ahsihodyd This Aticgys tBetr PKIDhactieatioany
nmodi fied turnlike am no aci dmé%yz > <221> X <222>

regulated by CERT proteins ue to mcreased ceramidfg %gﬂxfeh; g'n3d) enforced SM/DAG
synthesis. '

To address the question of whether CERT-mediated PKDD activation indeed translates into

5 cnhanced secretory transport, we make use of a plasmid encoding secreted horseradish

_ perox_idaée (HRP-ss) which can be used as reporter for constitutive protein secretion. HEK293T

cells are cotransfected with an expression plasmid encoding Flag-és-HRP or empty vector, and

PKD1-GFP kinase dead (KD), Flag-CERT wild type (WT), and Flag-CERT-S132A,

respectively. 24 h post-transfection, cells are washed and fresh medium is added. The

10 supernatant is analyzed for peroxidase activity after 0, 1, 3, and 6 h by chemiluminescence. In

control cells, secretion of ss-HRP could be detected within 1 hour and incréased over time

(FIGURE 7B). Coexpression of kinase dead PKDVII,‘ which inhibits secretory transport of cargo

protein almost entirely abrogates the secretion of ss-HRP into the supernatant. This confirms that

HRP is secreted in a PKD-dependent manner in this assay. In Contrast, coexpression of CERT

15 wild type and CERT-S132A strongly aﬁgmented the amount of secreted HRP (FIGURE 7B), the

mutant showing even slightly higher values than wild type CERT. This experiment

demonstrates that CERT overexpression stimulates PKD phosphorylation and in a functional

assay enhances secretion of an extracellular protein into the culture medium by around 2-fold.

20  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).
Immundﬂuoresceﬁce 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

25 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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. <223> any amno acid: Ala, Arg, Asn, Asp, Cs, GQu, Gn, Ay, Hs, lle,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, Val or any nodified am no
aci d <220> <221> x <222> (14)..(15) <223> hydrophobi c am no acids: Ala,
cys, Phewdédissndhss |le, Lys, Leu, Met, Arg, Thr, Val,pdr/pedyes2o8 any
nmodi fi ed hydrophobic am no acid <220> <221> x <222> (16)..(16) <223> any
amno acid: Ala, Arg, Asn, Asp, Cs, GQu, Gn, Ay, H's, Ile, Leu, Lys,
Met, Phe, Pro, Ser, Thr, Trp, Tyr, Val or any nodified am no acid <220>
Seite 23 PO01-2188_070322m t Consensus. ST25. t xt <221> X <222> (17)..(17)
<223> turnlike am no acids: Ala, Cys, Asp, Qu, @y, H's, Lys, Asn, Gn,
Arg, Ser, Thr or any nodified turnlike am no acid <220> <221> X <222>
(18)..(20) <223> any amno acid:- Ala, Arg, Asn, Asp, Cs, Qu, Gn, Gy,
His, Ile, Leu, Lys, met, Phe, Pro, Ser, Thr, Trp, Tyr, Val or any nodified
am no acthed @2@0protein ss-HRP, providing evidence that these structures indeed represent Golgi-

derived transport carriers (FIGURE 7D). This finding is in accordance with the observed
changes in Golgi membrane structure due to local increases in ceramide levels (Fukunaga et al.,

2000; Weigert et al., 1999).

EXAMPLE 6: CERT DOWNREGULATION BY RNA INTERFERENCE INHIBITS
SECRETORY TRANSPORT.
_The data presented so far in the present invention clearly: demonstrated that overexpression of
CERT enhances protein secretion. To investigate whether also the opposite is true, meaning that
10 reduced CERT expression would result in diminished secretion, siRNA experiments are
performed. COS7 cells are transfected with a vector encoding ssHRP-Flag, harvested after 8 hrs,
replated into triplicate wells and then transfected with CERT-specific siRNA oligonucleotides
(SEQ ID NO.7 and R) or either mock or lacZ-specific siRNA (SEQ ID NO.9) as controls. 48 h
later, cells are washed, covered with fresh medium and the amount of HRP secreted into the
15 supernataht is measured after the indicated timeé.
As shown in FIGURE 8A, activity of HRP is detected after 3 hours and showed equal
comparable levels in both control cells. In contrast, a dramatic reduction of HRP activity is
measured in cells that had been treated with any of the CERT-specific siRNA oligonucleotides.
This indicates that reduced CERT levels lead to reduced HRP secretion from the cells and further

20  underscores the important role of CERT in the secretory fransport.

Interestingly, not only protein secretion, but also the abundance of the transmembrane protein
transfernn receptor is affected by the reduction of CERT (FIGURE &B). When the cells from
FIGURE 8A arc pooled and the lysates probed with transferrin receptor-specific antibodies in
25 Western blot experiments, a strong decrcase in the amoﬁnt of transferrin receptor became

apparent, whereas similar transferrin receptor levels are detected in both control cells.
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<221> x <222> (22)..(38) <223> any amno acid: Ala, Arg, Asn, Asp, Cys,
GQu, dn, Ay, H's, Ile, Leu, Lys, Mt, Phe, Pro, Ser, Thr, Trp, Tyr, Va
or any nodified am no acid <220> <221> X <222> (39)-(40) <223> hydrophobi c
am no aciwszoodhasasys, Phe, Ay, Hs, Ile, Lys, Leu, MetrePsgsiosklps, Val,
Trp, Tyr or any nodified hydrophobic am no acid <220> <221> x <222> -
(41)..(41) <223> turnlike amno acids: Ala, Cys, Asp, Gu, dy, Hs, Lys,
Asn, Gn, Arg, Ser, Thr or any nodified turnlike amno acid <220> <221> X

.. <222> (42)..(42) <223> hydrophobic ami no acids: Ala, Cys, Phe, Gy, His,

Ile, Lys, Leu, Met, Arg, Thr, val, Trp, Tyr or any nodified hydrophobic
am no acid <220> <221> X <222> (43)..(61) <223> any amno acid: Al a, Arg,
Asn, Asp, Cys, GQu, Gn, @y, Hs, Ile, Leu, Lys, Met, Phe, Pro, Ser, Thr,
Trp, Tyr, Val .or any nodified am no acid <220> <221> X <222> (62)..(62)
<223> poThisifirdingBubgesa¢ibde thililipid trysifer pr@eiarCERW ismpd bhlydthppasdd invke amsport
acid _ : ‘
of secreted but alse of membrane-standing cell-surface proteins. This might not be surprising as
both types of proteins are equally transported in lipid vesicles from the ER via the Golgi to the
plasma membrane and thus use the same cellular export routes which — as we demonstrate in the

5 present invention for the first time - are influenced by CERT.

EXAMPLE 7. OVEREXPRESSION OF CERT INCREASES BIOPHARMACEUTICAL
PROTEIN PRODUCTION OF AN ANTIBODY. - '
(a) An antibody producing CHO cell line (CHO DG44) secreting humanised anti-CD44v6 1gG
10 antibody BIWA 4 is transfected with an empty vector (MOCK 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 1D NO.14) and subsequently subjected to selection to obtain stable cell
" pools. During six subseﬁuent passages, supernatant is taken from seed—stock cultures of all stable
cell pools, the TgG titer is determined by ELISA and divided by the mean number of cells to
15 calculate the speciﬁc productivity (FIGURE 10A). The highest values are seen in the ceil pools
~ harbouring the CERT mutant (SEQ ID No.14), followed by wild type CERT (SEQ ID No.10 or
12). In both, IgG expression is markedly enhanced compared to MOCK or untransfected celis.
Very similar results can be obtained if the stable transfectants are subjected to batch or fed-batch
fermentations (FIGURE 10B). In each of these settings, overexpression of both wild type and
20 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
25 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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<220> <221> X <222> (63)..(63) <223> hydrophobic am no acids: Al a, Cys,
Phe, Ay, Hs, Ile, Lys, Leu, Met, Arg, Thr, Val, Trp, Tyr or any nodified
hydr ophobi ¢ ani no acid <220> <221> X <222> (64)..(64) <223> any anino

aci d: Al g0 Agio7dsn, Asp, Cs, Gu, Gn, dy, H's, |l epcieeeoodse493Met,

Phe, Pro, Ser, Thr, Trp, Tyr, Val or any nodified amno acid <220> <221> X
<222> (65)..(65) Seite 24 P01-2188_070322n t Consensus. ST25. t xt <223>
turnli ke am no acids: Ala, Cys, Asp, Qu, dy, H's, Lys, Asn, Gn, Arg,
Ser, Thr or any nodified turnlike amno acid <220> <221> x <222>
(66)..(67) <223> hydrophobic am no acids: Ala, cys, Phe, Gy, Hs, Ile,
Lys, Leu, Met, Arg, Thr, Val, Trp, Tyr or any nodified hydrophobic am no
acid <220> <221> X <222> (68)..(74) <223> any am no acid: Al a, Arg, Asn,
Asp, Cys, Qu, Gn, Ay, H's, Ile, Leu, Lys, Mt, Phe, Pro, Ser, Thr, Trp,
‘Tyr, Val paillehr§HOOAGT 44 avildniype calds dre transfected with vectors encoding humanized anti-

CD44v6 1gG 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 périod' of six
subsequent passages, the IgG fiter is determined by ELISA and divided by the mean number of
s - cells to calculate the specific productivity. The highest values are seen in the cell pools
harbouring the CERT mutant (SEQ ID No.14), followed by wild type CERT (SEQ ID NO.10 or
12). In both, IgG expression is markedly enhanced compared to cells that don’t have
heterologous expression of CERT or CERT mutant. Very similar results can be obtained if the
stable transfectants are subjected to batch or fed-batch fermentations. In each of these settings,
10 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.
This indicates, that heterologous expression of CERT, and especially mutant CERT, can enhance
antibody secretion in transiently as well as stably transfected CHO cell lines .
15 |
EXAMPLE 8: OVEREXPRESSION OF CERT INCREASES BIOPHARMACEUTICAL
PROTEIN PRODUCTION OF MONOCYTE CHEMOATTRACTANT PROTEIN 1 (MCP-1).
(a) A CHO cell line (CHO DG44) secreting monocyte chemoattractant protein 1 (MCP-1) is
~ transfected with an empty vector (MOCK control) or expression constructs encoding wild type
20 CERT (SE‘Q ID NO.10 and 12) or a mutant of CERT bearing the point-mutation Seri32A (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,
25 followed by wild type CERT. In both, IgG expression is markedly enhanced compared to
MOCK or untrapsfected cells. Very similar results can be obtained if the stable transfectants are

-92-



<220> <221> x <222> (75)..(75) <223> hydrophobic anino acids: A a, cys,
Phe, dy, Hs, Ile, Lys, Leu, Met, Arg, Thr, Val, Trp, Tyr or any nodified
hydr ophobi ¢ ani no acid <220> <221> X <222> (76)..(78) <223> any anino

aci d: Al o Awgodssn, Asp, Cs, Gu, Gn, dy, H's, |l epciEeeodnsz493net,

Phe, Pro, Ser, Thr, Trp, Tyr, Val or any nodified amno acid <220> <221> X
<222> (79)..(80) <223> hydrophobic am no acids: Ala, Cys, Phe, Gy, Hs,
Ile, Lys, Leu, Met, Arg, Thr, Val, Trp, Tyr or any nodified hydrophobic
am no acid <220> <221> x <222> (81)..(81) <223> any am no acid: Ala, Arg,
Asn, Asp, Cs, GQu, Gn, Gy, Hs, Ile, Leu, Lys, Met, Phe, Pro, Ser, Thr
Trp, Tyr, Val or any nodified am no acid <220> <221> X <222> (82)..(82)
<223> turnlike am no acids: Ala, Cys, Asp, Qu, @y, H's, Lys, Asn, din,
Arg, Ser, Thr or any nodified turnlike am no acid <220> <221> X <222>

(83) .. (8&jected to batch or fed-batch fermentations. In each of these settings, overexpression of both

wild type and mutant CERT leads to increased MCP-1 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.
s b) CHO host cells (CHO DG44) are first transfected with vectors encoding wild type CERT
7 (SEQ ID NO.10 or 12) or a mutant of CERT bearing the pomt-mutation Ser132A (SEQ ID
NO.]4). Cells are subjected to sclection 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 monocyte
10 chemoattractant protein 1 (MCP-1) 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 MCP-1 titer is determined by ELISA and divided by the mea;n number
of cells to calc_uléte the specific productivity. The highest values are seen in the cell pools
harbouring the CERT mutant, followed by wild type CERT. In both, MCP-1 expression is
15 markedly enhanced compared to cells that don’t have heterologous expression fo CERT or
CERT mutant. Very similar tesults can be obtained if the stable transfectants are subjected to
batch or fed-batch fermentations. In each 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

20 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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<223> any amno acid: Ala, Arg, Asn, Asp, Cys, Qu, Gn, Ay, Hs, lle,
Leu, Lys, net, Phe, Pro, Ser, Thr, Trp, Tyr, Val or any nodified am no
acid <220> <221> x <222> (89)..(89) <223> turnlike amno acids: Al a, Cys,
Asp, G uwarops/iddids, Lys, Asn, din, Arg, ser, Thr or an®CTeiods/esd4sosurnli ke
am no acid <220> <221> X <222> (91)..(92) <223> polar am no acid: Cys,
Asp, Qu, H'S, Lys, Asn, din, Arg, Ser, Thr or any nodified polar am no
acid Seite 25 P01-2188 070322m t Consensus. ST25. t xt <220> <221> X <222>
(93)-(93) <223> any amino acid: Ala, Arg, Asn, Asp, cys, Gu, dn, 4y,
Hs, Ile, Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, Val or any nodified
~amno acid <220> <221> X <222> (94)..(94) <223> hydrophobic am no aci ds:
Ala, cys, Phe, Ay, H's, Ile, Lys, Leu, Met, Arg, Thr, Val, Trp, Tyr or
any nodi fied hydrophobic am no acid <220> <221> x <222> (95)..(107) <223>
any am nBXadiRLE A:a, ONEREXRRESHEON @F SCERT uNRIPASES yBIGREARMACEWEIGAL

LY S 0 et prEREIN FPRODETTION oF TRANSMEMBRANY PROVIETRTEPIASERIRL GRGWH
' FACTOR RECEPTOR (EGFR).
(a) A CHO cell line (CHO DG44 expressing transmembrane protein epithehal growth factor
s receptor (EGFR) is transfected with an empty vector (MOCK control) or expression constructs
encoding wild type CERT (SEQ ID NO.10 and 12) or a mutant of CERT bearing the point-
mutation Serl32A (SEQ ID NO.14) and subsequently subjected to selection to obtain stable cell
pools. During six subsequent passages, cells are taken from seed-stock cultures of all stable cell
pools and the expression level of EGFR is determined by FACS or Western blotting. The highest
10 values are seen in the cell pools harbouring the CERT mutant, followed by wild type CERT. In
both, EGFR expression is markedly erthanced compared to MOCK or unfransfected cells. Very
similar results can be obtained if the stable transfectants are subjected to batch or fed-batch
fermentations. In each of these settings, overexpression of both wild type and mutant CERT
leads to increcased EGFR expression, indicating that CERT is able to enhance the specific
15 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 Serl32A (SEQ ID
NO.14). Cells are subjected to selection pressure and cell lines are picked that demonstrate
20 heterologous expression of CERT or the CERT mutant. Subsequently these cell linés 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 deterrmned by FACS
or Western blotting. The highest values are seen in the cell pools harbouring the CERT mutant,
25 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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<221> x <222> (108)..(108) <223> hydrophobic am no acids: Ala, Cys, Phe,
dy, H's, Ile Lys, Leu, net, ‘Arg, Thr, Val, Trp, Tyr or any nodified

hydr ophobi ¢ am no acid <220> <221> x <222> (109)..(109) <223> turnlike

ani no acigseofhérssscys, Asp, Gu, Gy, -Hs, Lys, Asn, Gorrgsss3ss, Thr or
any nodified turnlike amno acid <220> <221> X <222> (110)..(110) <223>
hydr ophobi ¢ am no acids: Ala, cys, Phe, Ay, H's, Ile, Lys, Leu, net, Arg,
Thr, Val, Trp, Tyr or any nodified hydrophobic am no acid <220> <221> x
<222> (111)..(111) <223> aliphatic anmino acid: Ile, Leu, Val or any

nodi fied aliphatic amno acid <220> <221> x <222> (112)..(112) <223> pol ar
am no acid: cys, Asp, GQu, H's, Lys, Asn, Gn, Arg, Ser, Thr or any
modi fi ed polar am no acid <220> <221> x <222> (113)..(113) <223> any am no
acid: Ala, Arg, Asn, Asp, cys, GQu, Gn, dy, H's, Ile, Leu, Lys, Mt,

Phe, Propbthesd ifkhé staBleprandigttantVate aibjeatey tobaich ioe dedabatciofeambmtatich20n cad bf X

<222> (114)..(114) <223> hydrophopi c, am no aci ds: ,. Phe, @& | S,
e, Lystheteeteitingst oveapgrespion, Of&eﬁtﬁ vk oY pd d?%ﬁtfyé’%r@ I Ggo HY P it
am no ack@ression, 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.
s This indicates, that heterologous expression of CERT, and especially mutant CERT, can enhance

expression of surface receptors in transiently as well as stably transfected CHO cell lines .

EXAMPLE 10: OVEREXPRESSION OF STARD4 INCREASES BIOPHARMACEUTICAL
PROTEIN PRODUCTION OF AN ANTIBODY.

10 (a) An antibody producing CHO cell line (CHO DG44) secreting humanised anti-CD44v6 1gG
antibody BIWA 4 is transfected with an empty vector (MOCK control) or expression constructs
encoding StarD4 (SEQ 1D NO.20) and subsequertly subjected to selection to obtarinkstéble-cell
pools. During six subsequent passages, supernatant is taken from seed-stock cultures of all stable
cell pools, the IgG titer is determined by ELISA and divided by the mean number of cells to

15 caloulate the specific productivity. The highest values are seen in the cell pools harbouring
StarD4. 1gG expression is markedly enhanced compared to MOCK or untransfected cells. Very
similar results can be obtained if the stable transfectants are subjected to batch or fed-batch
fermentations. In each of these settings, overexpression of StarD4 is able to ¢nhance the specific
production capacity of the cells grown in serial cultures or in bioreactor batch or fed batch

20  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 i parallel CHO DG 44 wild type cells are
transfected with vectors encoding humanized anti-CD44v6 IgG antibody BIWA 4 as the gene- of

25 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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<220> Seite 26 <221> x <222> (115)..(115) <223> turnlike am no acids:
Ala, cys, Asp, Qu, Ay, H's, Lys, Asn, @n, Arg, Ser, Thr or any nodified
turnlike am no acid <220> <221> x <222> (116)..(116) <223> any am no aci d:
Al a, Argwaésmsiésg Cys, Gu, Gn, Ay, H's, Ile, Leu,PdHEP20M52499he, Pro,
Ser, Thr, Trp, Tyr, Val or any nodified am no acid <220> <221> X <222>
(117)..(117) <223> small amno acid: Ala, Cys, Asp, Ay, Asn, Pro, Ser
Thr, Val or any nodified small am no acid <220> <221> X <222> (118)..(124)
<223> any amno acid: Ala, Arg, Asn, Asp, Cs, Qu, Gn, Gy, Hs, Ile,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, Val or any nodified am no
aci d <220> <221> x <222> (125)..(125) <223> small am no acid: Ala, Cys,-
Asp, @y, Asn, Pro, Ser, Thr, Val or any nodified small am no acid <220>
<221> x <222> (126)..(126) <223> any amno acid:. Ala, Arg, Asn, Asp, Cys,
G u, GunandGividetitsy, thel meanl sumbdrysf, cdlsttp cRlvelatePthe, spsefip prdductiTity, THEylrighoshl
or any nga {m]:sl z?rg s%g?l 0 e IC(g.l ?)%gg>harbouring StarD4, TgG expression is markedly enhanced

compared to cells that don’t have heterologous expression of StarD4. Very similar results can be

obtained if the stable transfectants are subjected to batch or fed-batch fermentations. In each of

s these settings, overexpression of StarD4 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 StarD4, can enhance aﬁtibody secretion in

transiently as well as stably transfected CHO cell lines .

1w EXAMPLE 11: OVEREXPRESSION OF CERT INCREASES BIOPHARMACEUTICAL
PROTEIN PRODUCTION OF HUMAN SERUM ALBUMIN (HSA).
(2) A CHO cell line (CHO DG44) secreting the single chain protein HSA is transfected with an
empty vector (Mock 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
15 subsequently subjected to selection to obtain stable cell pools. During 4 subsequent passages,
supernatant is taken from seed-stock cultures of all stable cell pools, the HSA titer is determined
by ELISA and divided by the mean number of cells to calculate the specific productivity
(FIGURE 11A). '
Both, HSA titers and the specific productivity of the HSA producing celis is significantly
20  enhanced by heterologous expression of both CERT variants compafed 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
25 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 enbance the
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<221> X <222> (127)..(127) <223> aliphatic amno acid: Ile, Leu, Val or
any nodified aliphatic am no acid <220> <221> X <222> (128)..(128) <223>
any amno acid: Ala, Arg, Asn, Asp, Cys, Gu, Gn, Ay, Hs, lle, Leu,
Lys, Met wdhesndsgs, Ser, Thr, Trp, Tyr, Val or any nodefi/eeoasnaesaci d
<220> <221> X <222> (129)..(129) <223> hydrophobic am no acids: A a, Cys,
Phe, Ay, Hs, Ile, Lys, Leu, Met, Arg, Thr, Val, Trp, Tyr or any nodified
hydr ophobi ¢ ami no acid <220> <221> x <222> (130)..(132) <223> any am no
acid: Ala, Arg, Asn, Asp, cys, GQu, Gn, dy, H's, Ile, Leu, Lys, net,

Phe, Pro, Ser, Thr, Trp, Tyr, Val or any nodified amno acid <220> <221> X
<222> (133)..(133) <223> turnlike amno acids: Ala, cys, Asp, GQu, Qy,
Hs, Lys, Asn, Seite 27

P0O1-2188 _070322mi t Consensus. ST25.txt G n, Arg, Ser, Thr or any nodified

"t ur nl i kesmnifiogradiictonx 2aBeity 2P the ¢¢lisZaRen {r Stipl cli@S) or<@@gindnstrizinroduction d:

Aa, Arg, ~ Asp, Oys. G in dy ks, lle Leu Lys, Met, Phe, ,
Ser. TL??O@E’PE‘"?‘if&‘,“%}s’wlﬁacﬁwgﬁ@iﬁ%di’atcglr%‘slﬁ%“e%igi i o905 Sho1e & ohe. Pro

(b) and (c) CHO host cells (CHO DG44) are first transfected with vectors encoding wild type
s 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 sclection pressure and cell lines are picked that demonstrate
heterologous expression of CERT or the CERT mutant. Subsequently thesc cell lines and in
parallel CHO DG 44 wild type cells are transfected with a vector encoding human serum
albumin. as the gene of intercst. After a second round of selection, supernatant is taken from
10 sced-stock cultures of all stable cell pools over a period of six subsequent passages, the HSA titer
is determined by ELISA (FIGURE 11 C) and divided by the mean number of cells to calculate
the specific productivity (FIGURE 11B).
The highest values are seen in the cell pools harbouring the CERT mutant, followed by wild type -
CERT. In both, HSA expression is markedly enhanced compared to cells that don’t have
15 heterologous expression fo CERT or CERT mutant. Very similar results can be obtained if the
stable transfectants are subjected to batch or fed-batch fermentations. In each 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. _
20 This indicates, that heterologous expression of CERT, and especially mutant CERT, can enhance

the secretion of single-chain proteins in transiently as well as stably transfected CHO cell lines .
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<222> (136)..(136) <223> hydrophobic amno acids: Ala, Cys, Phe, Ay, Hs,
Il'e, Lys, Leu, net, Arg, Thr, val, Trp, Tyr or any nodified hydrophobic
am no acid <220> <221> X <222> (137)..(139) <223> any amino acid: Al a,
Arg, Asnwohspsadys, Gu, Gn, Ay, Hs, Ile, Leu, Lys,POHEP20M&248ro, Ser,
Thr, Trp, Tyr, Val or any nodified am no acid <220> <221> x <222>
(140)..(140) <223> hydrophobic am no acids: Ala, Cys, Phe, Ay, Hs, Ile,
Lys, Leu, Met, Arg, Thr, Val, Trp, Tyr or any nodified hydrophobic am no
aci d <220> <221> X <222> (141)..(141) <223> any amno acid: Ala, Arg, Asn,
Asp, Cs, Qu, Gn, dy, Hs, Ile, Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp,
Tyr, Val or any nodified ami no acid <220> <221> X <222> (142)..(142) <223>
small am no acid: Ala, Cys, Asp, @y, Asn, Pro, Ser, Thr, Val or any
nodi fied small am no acid <220> <221> X <222> (143)..(143) <223> any am no
aci d: Al Beferangsgs Asn, Asp, Cys, GQu, Gn, Ay, His, Ile, Leu, Lys, Met,
Phe, Pro, Ser, Thr, Trp, Tyr, Val or any nodified amno acid <220> <221> X
<222> (145)..(145) <223> negative amno acid: Asp, Gu or any nodified
negat i ve ari nzd Radieal, M280-8ix@RR P. 1998). Apoptosis i cell culture. Curr. Opm Biotechnol. 9,
152-156.
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Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, Val or any nodified am no
acid <220> <221> X <222> (165)..(166) <223> turnlike am no acids: Al a,
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nodi fied small am no acid <220> <221> X <222> (199). (202) <223>
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<222> (221)..(221) <223> snmall amino acid: Ala, cys, Asp, Ay, Asn, Pro,
Ser, Thr, Val or any nodified small am no acid <220> <221> X <222>
(222)..(222) <223> polar am no acid: Cys, Asp, Qu, H's, Lys, Asn, dn,
Ar g, . Ser Wapeosioe73sny nodi fied polar am no acid seite 3RCT/EP2008/052493
P01-2188 070322m t Consensus. ST25. t xt <220> <221> x <222> (223)..(225)
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Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, Val or any nodified am no acid
<220> <221> X <2225 (229) BEFF% <223> hydrophobi c ani no aC| ds: Ala, Cys,
Phe, Gy, 63 sWeigeeR|§idletts, gno, Sy Furaqehio,Gylericataf:.. GajamzoA. Seyatasei-f i ed
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<223> negative am no acid: Asp, GQu or any nodified negative amno acid
<220> <221> X <222> (231)..(231) <223> hydrophobic am no acids: Ala, Cys,
Phe, dy, His, Ile, Lys, Leu, Met, Arg, Thr, Val, Trp, Tyr or any nodified
hydr ophobi ¢ ami no acid <220> <221> X <222> (232)..(232) <223> turnlike
amno acids: Ala, Cys, Asp, Qu, @Gy, H's, Lys, Asn, Gn, Arg, Ser, Thr or
any nodified turnlike amno acid <220> <221> x <222> (233)-(233) <223>
small amno acid: Ala, Cys, Asp, @y, Asn, Pro, Ser, Thr, Val or any

nodi fied small am no acid <220> <221> X <222> (234)..(240) <223> any am no
aci d: Al aciAmais Asn, Asp, Cs, GQGu, Gn, dy, Hs, Ile, Leu, Lys, net,
Phe, Pro, ser, Thr, Trp, Tyr, val or any nodified amno acid <220> <221> X
<222> (241)..(241) <223> polar am no acid: Cys, Asp, Qu, H's, Lys, Asn,

?22’2) A ?’2 42) l‘g‘g&[ d o, gro%%ﬁ%%@e‘r@%@% Bte fggtre]:geﬁis o) Sv%%ﬂfa ce}fg(ﬁﬂﬁ-lsﬁl <222>

Increasing the expression or act1v1ty of a protein having an amino acid

5 sequence comprising a ceramide transfer protein CERT or a derivative or
mutant thereof, and

b. Effecting the expression of said protein of interest,

whereby said derivative is a polypeptide molecule which is at least 70% identical in

sequence with the original CERT sequence or its complementary sequence or said

10 derivative is a homologous CERT sequence from a different organism and whereby

said mutant is based on targeted modification of CERT sequences by substitution,

insertion or deletion of one to ten amino acids.



<223> any amno acid: Ala, Arg, Asn, Asp, cys, Gu, @n, dy, Hs, Ile,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, Val or any nodified am no

aci d <220> <221> X <222> (243)..(244) <223> hydrophobic am no acids: Ala,
Cys, Phe, dy, H's, Ile, Lys, Leu, Met, Arg, Thr, Val, Trp, Tyr or any
nmodi fi ed hydrophobic am no acid <220> <221> X <222> (245)..(245) <223>
polar amno acid: cys, Asp, Qu, H's, Lys, Asn, Gn, Arg, Ser, Thr or any
nmodi fi ed polar am no acid <220> <221> X <222> (246)..(246) <223> any am no
acid: Ala, Arg, Asn, Asp, Cs, Gu, dn, dy, H's, Ile, Leu, Lys, Mt,
Phe, Pro, Ser, Thr, Trp, Tyr, Val or any nodified am no acid <220> <221> X
<222> (247). (248) <223> hydrophobic am no acids: Ala, Cys, Phe, Gy, Hs,
Ile, Lys, ReuMetiod acpgrdingithclaimal wharehy hpﬂermldaﬁynfrf@!dvmtegdCEBHrlaplﬁSm

am no acid <21%p]go<%¥ SﬁQ;l%?ﬁﬁL(l? r'&sdegé%eéi}%%;nt %r%ﬁrke an no aci dfs

Al a, Cys, Asp, hr or any nodified
turnli ke am no aC| d <220> <221> X <222> (250). (250) <223> any am no aci d:

-~ Ala, Arg, Asn, n, Ay, H's, IIe Leu, Lys, Met, Phe, Pro,
Ser. Thr, r pMefh?Fi acwfimarto &Hyn RodReEBHths FEREide ransta posterGHRT ¥ mutated

ceramide transfer protein CERT and said mutation disables and /or deletes a

phosphorylation site at any serine, threonine or tyrosine position of CERT.

4. Method according to claim 3 whereby the ceramide transfer protein CERT is mutated
10 ceramide transfer protein CERT and said mutation disables and /or deletes the protein

kinase D (PKD) phosphorylation site of CERT at position 132.

5. Method according to claim 4 whereby the mutated CERT is CERT gy324 (SEQ ID
NO. 15).
15
6. Method according to claims I to 5 whereby said method resulis 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

20 comprising a ceramide transfer protein CERT or a derivative or mutant thereof.
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<222> (251)..(251) <223> turnlike amno acids: Ala, Cys, Asp, Qu, Qy,
H's, Lys, Asn, Gn, Arg, ser, Thr or any nodified turnlike amno acid .
<220> <221> X <222> (252)..(252) <223> hydrophobic am no acids: Ala, Cys,
Phe, Ay, H's, Ile, Lys, Leu, Met, Arg, Thr, Val, Trp, Tyr or any nodified
hydr ophobi ¢ anino acid <220> <221> X <222> (253)-(254) <223> any ami no
acid: Ala, Arg, Asn, Asp, Cs, GQu, Gn, Ay, Hs, Ile, Leu, Lys, Met,
Phe, Pro, Ser, Thr, Trp, Tyr, val or any nodified am no acid <220> <221> X
<222> (255)..(256) <223> hydrophobic am no acids: Ala, Cys, Phe, dy, H's,
Ile, Lys, Leu, Met, Arg, Thr, Val, Trp, Tyr or any nodified hydrophobic
am no seite 33 POl 2188 070322th0nsensus ST235. tx% aci d <220> <221> X
<222> (257Y. Migthod ofopmrcag@zaspesticnsciiiarg prodpetivilys T agmpmbpee of \secreiedy,

Gn, Arg, S I
Con8) " Ty reaSLoCiu Al MG S & &hﬁ%@qﬂﬁ?mﬁ%sﬁ%%%%*ﬁ?% V.

Hs, | I e, LeuzecﬂgySSysfmis, cBherisiBe opudeic, acléir seqiiernpes Toncodival fagr atadsashowiof i ed
am no acid <220>
5 polypeptides whereby
a. a first polynucleotide encodes a protein having an amino acid sequence
comprising a ceramide transfer protein CERT or a derivative or mutant
thereof and
b. asecond polynucleotide encodes a protein of interest
10 ¢. and whereby the protein of interest and the protein having an amino acid
sequence comprising a ceramide transfer protein CERT or a derivative or
mutant thereof are expressed by said cell,
whereby said derivative is a polypeptide molecule which is at least 70% identical in
sequence with the original CERT sequence or its complementary sequence or said
15 derivative is a homologous CERT sequence from a different organism and whereby

said mutant is based on targeted modification of CERT sequences by substitution,

insertion or deletion of one to ten amino acids.

8. Method of increasing the transfection efficiency of a cell expressing a membrane or

20 secreted protein of interest in vitro in a cell comprising
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<221> X <222> (262)..(262) <223> hydrophobic amno acids: A a, Cys, Phe,
@y, Hs, Ile, Lys, Leu, Met, Arg, Thr, Val, Trp, Tyr or any nodified
hydr ophobi ¢ anino acid <220> <221> X <222> (263)..(264) <223> turnlike
amno acids: Ala, Cys, Asp, Qu, @y, H's, Lys, Asn, Gn, Arg, ser, Thr or
any nodified turnlike am no acid <220> <221> x <222> (265)..(265) <223>
hydr ophobi ¢ am no acids: Ala, Cys, Phe, dy, H's, Ile, Lys, Leu, Mt, Arg,
Thr, val, Trp, Tyr or any nodified hydrophobic am no acid <220> <221> x
<222> (266)..(266) <223> polar am no acid: Cys, Asp, GQu, H's, Lys, Asn,
(Glzg,?) Ar ?,ZG%er Zggr @dnsfeyingaaiiif delidwitlo ha“ustapnlytmcbeonde <p@@ng<P ploicin hagmg>
< > turn]ike. am no acids:
Lys, Asn, G n, mfs%mmoﬂﬂ“fﬁﬁquﬁ’ﬁcf ‘f%‘%ﬁrfs?rbgdé Pﬁmqeﬁi‘%ﬁfﬁr REVISIE; %E%§Q’6>

<221> x <222> (268)der1(‘%ﬁ§éoﬁ%%éﬁtﬁ1@¥eo§m no acid: Ala, Arg, Asn, Asp, cys,
Qu, dn, Ay, Hs Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, Val

or any modi i ed am nﬂ»samedﬁy:a’amfeemxglsmd)ceﬁzmba @Qc@g;l _pOb@gd)ﬁOtlde enco 1ng a
5 protein of interest,
c. whereby said first and second polynucleotides are located on different
vector systems,
whereby said derivative is a potypeptide molecule which is at least 70% 1dentical in
sequence with the original CERT sequence or its complementary sequence or said
10 derivative is a homologous CERT sequence from a different organism and whereby
said mutant is based on targeted modification of CERT sequences by substitution,

insertion or deletion of one to ten amino acids.

9. Expression vector comprising two polynucleotides,

i a. a first polynucleotide encoding for a protein having an amino acid sequence
comprising a ceramide transfer protein CERT or a derivative or mutant
thereof and

b. asecond polynucleotide encoding for a protein of interest,
whereby said derivative is a polypeptide molecule which is at least 70% identical in
20 sequence with the original CERT sequence or its complementary sequence or said
derivative is a homologous CERT sequence from a different organism and whereby
said mutant is based on targeted modification of CERT sequences by substitution,

insertion or deletion of one to ten amino acids.

25 10. Expression vector according to claim 9 whereby the ceramide transfer protein CERT

is of SEQ ID NO. 11 or SEQ ID NO. 13, or a derivative or mutant thercof.

11. Expression vector according to claim 10 whereby the mutated CERT is CERT s1324
(SEQ ID NO. 15).
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<223> turnlike am no acids: Ala, Cys, Asp, Qu, @y, H's, Lys, Asn, Gn,
Arg, Ser, Thr or any nodified turnlike am no acid <220> <221> X <222>
(270)..(270) <223> any amno acid: Ala, Arg, Asn, Asp, Cys, GQu, Gn, Gy
Hs, Ile, Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, Val or any nodified
am no acid <220> <221> X Seite 34 P01-2188 _070322m t consensus. ST25. t xt
<222> (271)..(271) <223> polar amno acid: cys, Asp, GQu, Hs, Lys, Asn,
sin, Arg, Ser, Thr or any nodified polar am no acid <400> 28 Xaa Xaa Xaa
Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 151015 Xaa Xaa Xaa Xaa
Trp Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 202530 Xaa Xaa Xaa Xaa Xaa
Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 354045 Xaa Xaa Xaa Xaa Xaa Xaa
Xaa Xaa Xad2xAscksampasingiie cpecsxan vielar 508985 Xiad 1Xaa Xaa Xaa Xaa Xaa Xaa
Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 65707580 Xaa Xaa Xaa Xaa Xaa Xaa Xaa
Xaa Xaa Trp Xaa Xaa Xaa xaa Xaa Xaa 859095 xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
Xaa Xaa Xad3XPlrXaceulasl Xampddtod Okt XagpokamchkaadXaaguare XagfiladoXaa

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
5 locking or reducing the expression of a protein having an amino acid sequence
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115120125 xaa Xaa Xaa Xaa Xaa Xaa Xaa xaa xaa xaa Xaa Xaa Xaa Xaa Xaa Arg
130135140 Xaa Xaa Xaa Xaa Xaa Arg Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
145150155160 Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa

Xaa
Arg
Xaa
Xaa
Xaa
Xaa
Xaa

165170175 Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
180185190 Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
195200205 xaa xaa xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
210215220 xaa xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
225230235240 xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa

Xaa 24949 ﬁézi)ﬁ(g 2RletLnide trahl@d é&ﬁ@ﬁ@ﬁ“&%@? @w%t@@fg@t}a@. r®arXaa
Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa a Xaa 260265270 Seite 36

derivative or mutant thereof, whereby the polynucleotide sequence is RNA1, siRNA or
antisense-RNA, and whereby said derivative is a polypeptide molecule which is at feast
70% identical in sequence with the original CERT sequence or its complementary
5 sequence or said derivative is a homologous CERT sequence from a different organism
and whereby said mutant is based on targeted modification of CERT sequences by

substitution, insertion or deletion of one to ten amino acids.
14. Pharmaceutical composition according to claim 13 for the use as a medicament.

15. Use of a pharmaceutical composition according to claim 13 for the manufacture of a

medicament for the treatment of cancer.
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16. Use of a ceramide transfer protein CERT or a polynucleotide encoding for a ceramide
transfer protein CERT to increase secretion and /or production of a protein of

interest.
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