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 &FO%QF%B]&RQPQ%TIQNW 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
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syst ens r I ion of biopharmaceuticals are immortalized Chinese
hanst er %@5?%H%%EE§Q%%%FPIineS (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€fdr didph@rradeb@ida®s fF Qkd i hahen URESK BhOLRE Ao lbfke af:m%'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 mamualian ce cul ture production
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nut ri entas debie fdrangtayidldwasdegseby pr oduct accumul ation, production processes
wi th apoptosis engineered cell |ines showed
Early approaches focused on process design and reactor design. Now the main improvements

25 are driven by media formulation development and genetically engineering of host cells. The
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20 prolonged culture viability and in some cases an increase in product
yield (Chiang and Sisk, 2005). Si nce nost bi opharmaceuti cal products
are proteins that are secreted fromthe cells during the production
process, WRM8AEBE ory transport machinery of the prodBETEBXOFEI2HNIY i ne is
anot her 25interesting target for novel host cell engineering strategies.
WO 20081107388PCT/ EP2008/ 052493 Protein secretion is a conplex nmulti-step
mechani sm Proteins destined to be transported to the extracellul ar space
or the outer plasma nenbrane are first co-translationally inported into
the endoplasmc reticulum Fromthere, they are packed in |lipid vesicles
and transported to the Golgi apparatus and finally fromthe trans- ol gi
network (TGN) to the plasma nenbrane where 5 they are released into the
culture nedium (Seth et al., 2006). The yield of any_ biopharnmaceutical

pr oduct i BRSosRRs Indusiasaanmatian joshgeli petamolion thegro@ictpr phbspbupeseutisals
the prodygiiRthor@lite @ﬁ%s@hsm%foémm?&lmﬁ& Relesoory ocess condi tions.
Many conpl ex biochem cal intracellular processes are necessary to

synt hesi zZutial meptshedic shgingcringettrappgiasite innprope otainmlian prodaceuk eallylds doased on

Al'l thes t tr ] pLi t r.an t, . translation,. .
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producti vi of a producer ¢ i ne derive romthis host. 15 Many
engi neer F'ﬁ'f{f%lgf%?l& §§n‘ﬂ39’és @’ﬁ& %fédl?%g- YRR Aprosrdes & @FREPYf‘gtthPT?% lon
mol ecul ageNghdtohkisddd el (el HerephIORSS AR SUGBSort HRNSSAskREibP %&13& aimed to
translation to increase the éjeld of these steps in proteln production.
However , taggst piogreain framygripiional apt potsd Begul varyprlenedssuchias SAVARS S taffoid/ matmise k
during e ' ] C | SSi [ es. botil e necks.
further %%é%%%#g%%¥gﬁg%§§Fafﬁvﬁﬁﬁgﬁgﬁ%gﬁsE%Iwg%éoﬁﬁﬁﬁ%ﬁgﬂ%lf Qpjgtn opening
t hr eshol demtidte) dpdetffrempicudel deeping \eeads aciRObgth Glitieh i t0NpdsRivelyh afedd epicific

reported tqQ correlate linearly with the | evel of product gene .
transcri Hpﬁw‘ {83 HEoRTO G grg%w) Progeﬁﬂfi A ekt 158 G cpickson,
expressimmeat the nRNA | evel, however, may |ead to an overload of the
protein synthesis, folding or transport machinery, resulting in

i nt r acel féil2aeptesit b beani dhovar ta he tyr predpmingpioeiwse of (cald gleeth nhinsmmaharbecll

frequent . i R if k1 Rg CRSS F RE 1). 25 WO
2008/ 107 $BCR RS e rsE S bS WaTRR, 854 Sl a9 AR ARl o e g dons

ai meds t capmgthtie sndshin sngmirodiizarhaancel ks @nefultuei wattility waphorvecth émestigedd. dosof
protein products from eukaryot.ic cells are hanpered by the .current |ack_of
under st afdi*AY O T EONpPERF EHF E‘E%‘F MRy R EIS o frat-apARIots 87sh8f ¢
of prot efh8Hcl-® hhiBy PE.ASHRA-INBTBEIANS (Kaufhhken fnf Stusshbielicg S2000). a0 iRAGEPInd he
intracel lular transport of secreted therapeutic proteins were centered
around t¢dulsy EsBaIFRPsINgRtOSE siBlubiciirae famepationsych psauitheni dicplgtipr atdewsste

Bi P/ GRP7, ' ' fi ' PDl.) . r |.ul

or ot of na oo Bl St el pRENCAATREARRo) ] apdARE PR SoF JclgBbuec

f ol deing Embngsk ertbiry vabilitewhy is wotmhesscseanh pretei ngprodwwt lyield 0fhinas tnd Siskhat
coul d be(ﬁﬁ ected, Bi P overexpression in mamualian cells has been shown to
reduce r%. r than increase the secretion of proteins it associates with
(Dorner and Kaufman, 1994). Likew se, PDI overexpression in CHO cells
reduced the expression of a TNFR FC fusion protein (Davis et al., 2000),
wher eas YiRe ¥pchiopharpicsytealimserluctst e proteins et psogyreidsiom dheeadls dlupps 4096
(Borth : ' I; f Qr ik Si

{1 ndi ngaRHaPn dharees e ROSSoR STt R iRgy @l RS REh Ttds apgther
cr eatses iateprstnRiztrged formov¢lihesinetilengnetriver stdtegiest ream is supported by a
report describing ERto cis-Golgi transport problens for |FN ganma
production in a CHO cell line (Hooker et al., 1999). Another recent
approach to increase the secretion capq&[ty of mammalian cells is the



20 het erol ogous 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 optimzed for

hi gh- | evéYO p08deid8d on and secretion of antibodi es (1 waREEEP2088/08H#93, 2003) .
XBP-1 reqgul ates this process by binding to the so called ER stress
responsive elenments (ERSE) within the pronoters of a w de spectrum of
secretory pathway genes, resulting in (i) a physical 25expansion of the
ER, (ii) increased mtochondrial nmass and function, (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
productlon cell lines. In CHOKI: cells, the production |evel of two
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of hi ghl bhe?ﬁ&d’@léﬁde&%t@@iel culltuReBedil@ (B&h@biﬂy 2008P- 1 does not only regulate
plasma cell differentiation but also plays an inportant role in the
unf ol ded protein response (UPR) (Brewer and Hendershot, 2005). The UPR
represen
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such as the naturatlon froma 1ynphocyte to a plasnma cel IS usua

regar dedhash apopt osis-1ike program during which the cell loses its
proliferative capacity to give rise to a termnally differentiated
secretory cell. In fact, nearly all cell types specifically designed for
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10 nechani sns and the requirenent to prevent a concomtant grow h-

i nhibitory or apoptotic response of the producer cell. The present

i nvention describes a novel and surprising role for the ceram de transfer
protei n CERIBNOIBE transport of secreted proteins to pOPEPtasR493ENDr ane-
and furthernore provides a 15 nethod to efficiently inprove the production
of proteins that are transported via the secretory pathway from eukaryotic
cells. CERT (al so known as Goodpasture antigen-binding protein) is a
cytosolic protein essential for the non-vesicular delivery of ceram de
fromits site of production at the endoplasm c reticulum?20 (ER) to Col gi
menbr anes, where conversion to sphingonyelin (SM takes place (Hanada et
al ., 2003). Two CERT isoforns exist: the nore abundantly expressed,
alternatively spliced formm ssing a 26-am no-acid, serine-rich region
(SEQ | D N@cify; targgtedhedgineringukpproahest hing2l tarildrsssathisl pR®lqm cindi to, efficiently -
designated CERTL (S I ) 12,1 a al.., 2000). Bot i sof or
possess BT Rt arm A QST caharfui U oo PAR pieat B
l'i pi d trahefderst{nImaR)the osmblex r¥ild688kt0AEA8RENMP2Q0CHI4 88 prlokas oSthe
necessary, and sufficient for ceram de binding and transport (Hanada et

al ., 200%§$n%ﬁﬁﬁﬁﬁﬁ8nains are highly conserved fromfly and wormto humans
(FIGURE 2). They are -210 amno acids in length and form a hydrophobic
tunnel that accommobdates a nmononeric lipid (A py and Tormasetto, 2005;

Socci o ahke Brsesiudigs o2@08ncerSIPART intowellular tmanspdro ahskoratedl Bemapential firaing were

proteins, W ej nost:.cl gsel | ated t o t;he.phosphat.i dy. j,ne
Pr anet or oLl b BRR o f Mo B BBt S hiBP R Biih IR i
bet ween pretd adiedfidansbrbtrasddDI@DIR Chapetbries ansf eslluytropesitding pesicli avithtr (RE
and PE (O ayjoye et. al., 2005; Soccio. and Breslow, 2003; Wrtz, 2006). In
addi t i one&dgi“@ﬁ%wgm@ra B And pasist @ﬁﬁ?ﬁﬁ%m EeTRbly 0h é‘FWB’_oﬁ’Pglf’ﬁS%@nPf_O%ems-
am ngj er g ddlradtlih @ﬁ%ﬂldmeteag@d@&p, 'BfiF|’ svéra{xgxéz)sgioﬁliﬁ hartdlah ciif Ha%&%rkggg{é)%

for Golgi localization (Hanada et al., 2003; Levine and Minro,
and a FPRafugeptaitfer thapongiseseythe |seereims of profmnsaitiadsosiatesaeith) (Poratr amd Keulnanhe

protein he., ER: Vi@~ t 1.Qn. W ‘ Ldent trans . .
br ot oi ns! b ke B efeeRiatia s AP oS pied il GERbab R TR Tusian,
f undamengrateinr @aeisodt aCERDOMWHepdad therspédific kradgetivasatdefan ahtitakde dvas indréi8ed by
Chi nese er. 15 0 cell Line LY-A i.n ich the expression of a

mut ant n%%.?“i%m A BPHTRl ?ﬁnlf?t?&aw &y t@%ﬂéﬁ{p&l@mﬁr Wssrthat the fgrease
resubd i ngr ihp eBAUFBRLC &)1l @rapic%}éedréa_t&;f a PRAHUBESHTY S hebiHRNARR d8lvndtteam, is
2003). Non-vesicular lipid transfer is thought to occur at so-called
nmenbr aneSugpeitslchy s iepes despoibing BR tovpis < lgiheansrore pivblsmsrfeolidY-gamma ppaskictivon

wi th other, égﬁlgacgﬁlﬁhg@_&dk%yg % Loewen, 2006). CERT may thus shuttle a

very short stance ween ER and CGol gi nenbranes, or

Another recent approach to increase the secretion capacity of mammalian cells 18 the

20 héterologous ovérexpression' 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 '



20 perhaps contact both conpai tnents sinultaneously. Wen overexpressed,
the START domain of CERT is sufficient for ceram de transfer to the Gol gi
apparatus (Kawano et al., 2006). However, under physiol ogical conditions,
bot h Gol gyo snglidzbest ar geting notifs are essential for CuRITefumiszen. |1 n
LY-A cells, CERT was identified to contain a nutation within its PH domain
(GB7E), rendering the protein defective in Pl(4)P binding (Hanada et al.,
2003). The requirenent 25 for PI(4)P for CERT function is further
supported by a recent report that PI4KIIlIl-beta activity is WD

2008/ 107388PCT/ EP2008/ 052493 necessary for efficient ceramde trafficking
to the Golgi (Toth et al., 2006), the enzymatic activity of which is
stinmulated by protein kinase D (PKD). PKD belongs to a subfam |y of
serine-/threoni ne-specific protein kinases (conprising 5 Pl CD1/ PKCu., PKD2
and PKD3/ PKOo) and was recently identified to be of crucial inportance for

t he reguﬁati n of grotei tr. nds ort fromthe Colqi rrenbrane.to?(#ge i%l asnma
merbr aneR FRBUT AHERPISY TRy PSRBT Biincreass GicARG oSG T e PReHYs KRERL g
activat i gRsf catspeéﬁeciahg 6 ckisn WM 13deg dinby HONR 1 | deé, Ahélipasdik@dry GEEDLS (RAG
(Baron and Ml hotra, 20 f)), a pool of which |sdgenerated by sphi ngonyelin
synt has ereperian mretensi @ecreipd afkisbap Rhespdippre ROE4 Pleand geengied plpbaamylass

shows_ t 4 I | I I t

donai b ke snoP BT RRe el Rl e Uk QL ANl hof Hcl Huid be
activi t ydanmstatgdin sradsyent etgdies tvéidth. otharrdccidmepneh asHEK203s Hela bn gl Te Kid@ndctle

that is quire or DAG uction t L gi. RT,stipul at es
KD act | VLS SERSStareisT APhel i TPGURERGRYoF SRORRERT] ST P™ At 8eAtFes
the mai nihe BROELredsicnUTHBE- Wbt WTFE G618 @EderitloADFBhEy prbdigikt agll fixes. t he data
provi ded furthernore show that in different eukaryotic cell |ines (COS7
and HEK293), introduction of the gene encodi ng CERT significantly enhances
the secrgti I N, . i i
ertedt 1 Solsdl K2 UELEAA AHRREC bR cO Syl PR WGP (leilho Fibnt
phosphor mplatiedhdywunRkKibed Dedteini oupafse t WP Roh Bper yphat Horlembote (2066). sThe UPR
within CERT interrupts the negatj.ve control. of . PKD.gn.CE but avi
the. posi P TS L HIHRRT SEDERr B M AL S BN Qupi P ol e
cer an deqigpMahiIi @cilen PR) MUTYPRI foorditlateNedapkive @@?oﬁée@ @ Hag erde situation,
specul ated that_ the secretion enhanci ng mechani sm of the Present i nvention
O

can be cirelding ndectionl 9f B {Hsidgnt ok hgpgrong apd myotein| foldsss praregsion to

15 increase the protein folding capacity of the ER, induction of phospholipid synthesis, attenuation

of general translation, and upregulation of ER-associated degradation to decrease the unfolded
protein load of the ER. Upon severe or prolonged ER stress, the UPR ultimately induces
apoptotic cell death (Schroder, 2006).

20 The process of terminal differentiation, such as the maturation from a lymphocyte to a plasma
cell, is usually regarded an apoptosis-like program, during which the cell loses its proliferative
capacit'y to give rise to a terminally differentiated secretory cell. In fact, nearly all cell types
speciﬁéally designed for high-level protein secretion (e.g. glandular cells, pancreatic beta cells)
are terminally differentiated, are not able to proliferate and have a limited life-span before

25 ultimately undergoing programmed cell death (Chen-Kiang, 2003). Therefore, overexpressing



25 CERT which uncoupl e CERT fromthe negative influence of PKD, including
poi nt mutations of WD 20081107388PCT1EP20081052493 t he acceptor serine,
deletions including this residue as well as mutation or deletion of the
PKD dockiyighopé/ica94 t hi n CERT or even the START domai n pdomeoes@stibs bel ongs
to the famly of StAR-related Lipid Transfer proteins (Soccio and Bresl ow,
5 2003), which are characterized by their START 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 could equally be observed when

over expressi ng anot her nenber of this protein famly. This is especially
likely for the closely related nmenbers of the PCTP-subfam |y, conprising
PCTP (SEQ I D NO 26, 27), 10 CERT/GPBP itself, StarD7 and StarD10. These
pr ot ei nsxBavieasi #pilaRt of béth Gtdsadein diffpatiafion itd UBR ais porotdlty dspdabityscous

i npact on the functiagn of organelles involved in the.secretion of

het er ol ofjsu8 its ieesnhsk to @Hp’gﬁ’é’rl%?fé‘,’n @Qg?ré CHAPWIOhe rel ated proteins
STARD4A (SEQ I D NO 20, 21) and STARDS (SEQ ID NO. 22, 23), that are induced
upon ER stress, may function to fulfill the increased 15denmand of lipid

t r ansf er Taken ¢egetter,dbere kv reed forioprevre thesewastory crpecimdidpairels Fr rapmimant

domai n proteins jn.eukar.yotic,organi f f I, . e ns
i ndi cat ggo{ef'}jatpr?%gh%s' i n@igﬁlénﬁvgnrrsnb%g&ﬁ %8{;9 tulfl é?qalﬁ’tg Igflinn%@rgbrng%égng&etﬁveg
3rmng_ L h%a;:gbﬂﬁtﬁﬁm@nh&dﬁi@m ﬁ&lo%i_bs femtzig imeh:gﬁﬁtie;exs Pggests in tdradr tdw@rqy!ehmpigm e
escribed in the present inventio - .is jncreasing secr
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met hod for enhancing the secretory transport of proteins in eukaryotic

cel | s bysehestay draogeus maxhineysilhe ©fll GeRed kopricdsatabatis ther udsdy e fregalatory

menber of the. START profei. iy i j.S i for
The. gonansiogismr i isge g besriatb 3o BDRS rhSe B SRR of Spofibuc
syst ens mkpdaseofaeadupsrediict i on capacity for the expression and

manuf acture of reconbi nant protein products. The nethod described in the
‘present invention is advantageous in several respects: First, we

denonst I L pRGLR N RHO A LXBELE SioRd Ald FERTsitOrde fa Gk RkagNe tondahpotem
reconbi nant protein production by increasing the secretory capacity of the

host cel CERErin drecirangparhef sqsected protgirsdebe plapng membgnsdnd prg provides a

trans] at ipto ki . ' j De | 1St ' j

or oo s ce o8 cteERRE IBpRIhe KhPhEur B bRIAN! bl Bl S04 REPERTH S0
sophi st i palives; exprassyaiv e@flhanci ng technol ogi es, post-transl ational bottle
necks wll becone the evident rate- 10limting steps in protein production
and hence will draw increasing attention to secretion engi neering

- appr oacheprTI8ke Reowh RE GabARENAS BB Fentindiiprotéinis Gl yYos6 RO pRIME Esdehtial for
eukaryotes fromC. elegans to o . L

the non-vesicular delivery of ceramide from its site of production at the endoplasmic reticulum

20 (ER) to Golgi membranes, where conversion to sphingomyelin (SM) takes place (Hanada et al,

2003).

Two CERT isoforms exist: the more abundantly expressed, alternatively spliced form missing a
26-amino-acid, serine-rich region (SEQ ID NO.10, 11) and the full-length 624 amino acid
25 protein, designated CERT:. (SEQ 1D NO.12,13)}(Raya et al., 2000). Both CERT isoforms possess
a carboxyterminal steroidogenic acute regulatory (StAR)-related lipid transfer (START) domain

6-



humans. This strongly suggests that the nethod of the present invention
can not only be used in 15 manmal i an host cell systens, but is equally
applicable for protein production in all eukaryotic cells, including

i nsect cedd mog@sageast cells. As a third inportant feapqaerzo6iBiisas a
cytosolic factor is not part of the unfol ded protein response and thus is
not involved in a cellular stress response program whi ch i nduces the shut-
20 down of protein translation and - if not resolved - leads to cell cycle
arrest or even apoptosis. In contrast, by playing an i ndependent role in
lipid trafficking, targeting CERT m ght confer enhanced protein secretion
W t hout concom tant induction of apoptosis. Thus, overexpressing CERT in
producer host cells m ght be advantageous over XBP-1 based genetically
engi neeri ng approaches. 25 WD 2008/ 107388PCT/ EP20081052493 Fourth, it is
shown i nthhiie npeceseNhnd sufBeithtdor tdnahidrbimiingomdafanGentl(3Rnafa CERT200AP STARTE he

h h | at.i f RT b D whi ch, f CERT f ti | at
i T onceARLHRRIEES, SRR BHEPT DL VP B N7 (P BB GRRF 2 BAEAS
left intagds b fd iR Bdkm allydorhbbilitiehcPHRE eScofdaitliaich a trhgioSic6i6 dipld @Qﬁ( and

pat hway "upstreant of PKD, which has been published to 5 be critically
i nvol vedTemasetia 20§uiSactionndBresiew] 20W)sBAGE demaat prsy Bupd fp JAspapmalian

namel y the, tran - ' e
(T oitpiebs R s fiIRR i b APl MEMMRtudsflch nokSER pibED PBAS

t hat CER¥high thénds dmdnsisttiea phoghatidyéchb RnaiiPCh betekes mEERianeh eangrgfud)1 @bk dipid
e S B AR PR Qo R SRR P R B gt e
secr et orypogRtih Walitioh o GRNS PARFRRMHIR I CERGL pBRURI fRHBGQUEEXR SBHioRAmOfal
CERT has the potential to enhance secretion wthout creating bottle ne?ks

further Ridwesweinewith sReifinity fon SWteRIgat sgrmpnpiblecior CGodgitlpgplipsionfblgpada et a
d t s f ' - i r the .
o | CAIDEEL Y aﬁﬁg@%%lz%zgﬁ{ﬁ rEAT R0G (&6 hhg&g,_mamﬁ&q SRCREOINc) that

pat hway nhance ogous protein pro 15 Taken together, the
i npact ofargetsehd prpicde torthe ERevia prtataion vGHERGe &R tehiders epnabanbrane prosporfAPAom

ER to Gol gi the Galgi- t the pl mbr ane, Wi t hout
the. i s cHRVE BgLAIS DA o P [EBVE" G neheini brting o o

apopt osi s-i nduci ng stress response nmake CERT, CERT nutants and ot her START
famly proteins very attractive and prom.sing targets for

. r genetic 20
engi neer Thyiagpreodeele of MER] woli@drEiEeienaas élem%wdc@p'ga%ne@? hamster
eukany Ot {6 L&l ifve PR LEARIchlloYoxRR b A LIS LR RO Ritk Al CERIT (b Miafib | S
described i'"n"the presént invention can be used for a broad range of
appl i cat ¢eomside trangpsort, itlous @syltihgvin balscel eginladereds of sphitgendicln i(Hguddsasdil., 25

(i) Over si on.and/ or. .enhapci.ng, th ctivity of 0 .
et i vat | Lo PHEPUGEE. PG BEERECOrY b AD SBHE FaBaaey e tac steyy,
2008110738881 RRRAGHLOR 24835 {ritd Plobeahpokition GERDURE brgant ¥esdNeWing akKPo@ss] on
as a neans of@g&ne therapy in order to reduce cancer cel p[ollferatlon

and/ or i #P4a5i GRRT App Hsbiuitieya gerycihert diiapescprteed) 5R and Golgi membranes, or

20  perhaps contact both compartments simultaneously. When overexpr’t_assed, the START domain of
CERT is sufficient for ceramide transfer to the Golgi apparatus‘ (Kawano et al., 2006). However,
under physiological conditions, both Golgi and ER targeting motifs are essential for CERT
fnction. In LY-A cells, CERT was identified to contain a mutation within its PH domain
(G67E), rendering the protein defective in PI(4)P binding (Hanada et al., 2003). The requirement

25 for PI(4)P for CERT function is further supported by a recent report that PI4KI1I-beta activity is

-7-



5 The described invention describes a nethod to generate inproved
eukaryotic host cells for the production of heterol ogous proteins by

i ntroduci ng the gene encodi ng CERT, CERT nutants or other proteins of the
START pr @¢@bdasfi@asd Y. This will enable to increase thepprgbmbsosgiaal d in
production processes based on eukaryotic cells. It will thereby reduce the
cost of goods of such processes and at the sane tine reduce the nunber of
bat ches that need to be produced to to generate the material needed for
research studies, diagnostics, clinical studies or market supply of a

t herapeutic protein. The invention will furthernore speed up drug

devel opnent as often the generation of sufficient anmounts of material for
pre-clinical studies is a critical work package with regard to the
tinmeline. 15 The invention can be used to increase the property of al

eukar yot h&ecssaty forugdichioteriméicgenfiching ao thé Gulg (fotls ey al. AL0E])e dief érzymatic
proteins for ei.t her .di agnostic pu S rch purposes (target

i dent i fi eAFTBAL Whichds 3 WF@PXQFF@E%l @%B(§%§3nlzatlon) or manufact uring
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 yPERh&nloacpriot @i subfemilst o6 nseriberttheonipeipesifin prﬁtﬁtluémfées)r{wmnsmg

abundanc on the cel l. I hi_bi |on

o ducha BB AR el BRI Ppertl ey io SRR S ko loh Heild iBofines;
cel | surfoaaBe rea@RloRr Sf kdin Afankpet tﬁroaﬂ$ﬁee0ug1 the@feRhOto (i GldRha Shembane
secreted and transnenbrane &rotelns share the same secretor¥ E t hwa s and

are equalteyewedindBykr el 4003 JYane. 2Q00)» Bogntmnigmpesiittionod

vesi cl es,, GERD h d of
ecr ot | omeaaEidy L Bri dRbAERcEl (SRR RS NS cgﬂkbsﬁfﬁﬁtﬁ i

r ecept or senefbhartef phimgompelimuniniase flemereiaped: hembiosphetidyleicdioebe used for
academ c and industrial research 5 purposes which aimto characterize the
function of cell-surface receptors. E.g. it can be used for the production
and SUbS’ElﬂEUﬁrB&enD iHviehiicAEHoR, thargm a@hbséphat;ilae: @BRTwn @fiad 151 sdjedens w thadel
proteins is is _of cruci.al nBQrtance for the devel opnent, of nem/hunan

" drug t hefpibswhgzelyeP (44 hinding, Pelge fretivsand caraml%gﬁtslﬁ%trﬁﬁlﬁtsa% nspatiyely
targets. %/lﬂ t%&vmehtm%‘ siﬂtraﬂﬁe@ﬂgaceta@g&@t;ﬁt {sQkqlif@ Bt mgtodueta@&ebbtgt ar

signal I'ing conpl exes associated wth cel -surface receptors or t

anal ysi smefbeetd, (FRT stonkatesi RIED i ashviishitbis t:smbﬂtteltinataei@gmlmtonafetedwktl@@ that

“interaction o ctors with d?@gr correspondi ng receptors

| e
o ¢ REC LR lreR et aP R AGE el idinbdde [ OO L oPON N LSt O R

In the present invention, we prOV|de eV|dence that t he reduction of CERT
expression | ea 0,15 red ecr | e extracell p

as wel | Ia%poatatlffmﬁ daruarded gtfﬁ freshpy dee’ IP PRl alkahf C%LL%@%S @%
attract i yg gk s, inebaddish %Pﬁiétgeﬁe eﬁdydﬂtgl @ERP GigniAREntBf crthhifech ﬁtel gaareﬁéa bifa
the conversion froma nornal healthy cell to a cancer cell is

acqui si thaerologouseigenidtriby ctﬂnnaprmeﬁ@np ridseaitet @fevgmg@rmg@mgp@bwheﬁ ST S
(Hanahan 20 i r 0 §9 ast t

cel | & ar%ﬁﬁgl @utag W&%S‘ug%mé)?ﬁoe) Ph(\’/\/PR m d ﬁ I;nkg%ejskbggr %?%lr tht%hé:ﬁompljiOlil}'ni\%{l(\)/naI
and pr ol acceptadt isifenwbymt @Emahteetsptsl the aldgh‘[ivb mnnttnﬁi ctfhPIéDaaﬂ OERIIN dunkahiapitken
cancer cells often sh upr | at ed expr on of growh factor |

F ecept or RIS efck @ fISRT QPR iagls Gibs A e b & FEIPIn SPYEREYY to
towar ds DarReHyAS At DAG. W QWitherdieh Blipsbakd HRE RN ScrR8GT &ih@ﬁicﬂéé ﬁﬁu%tstrﬁ
in the sdrrounding tissue. By targeting CERT in tunor cel

usi ng si #Nhe appeantration cen bt ghartedaop oBl8| iy wild dyngi %E&Bﬁmta@ls@ by |aHémet§ntmf |
as parac Qﬂﬁ%ﬁ 8

and/ 61 s%?g?Oﬂﬁéhg%ﬁgﬁgsns |§% -@5%&%5@%2 Ffﬁégre uctﬁg&gP%&kﬁyk%&%EMSOf
transport and secretion and (ii) by decreasing the anount of the
corresponding growh factor-receptor on tunor cells. Thereby both, the
amount of growth stinulating signal and®he ability of the cancer cell to
percei ve 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 |later stages of nost types of human cancer, primary
tunors spawn i o0 pioneer cells that nove out, invade adjacent tissues, and
travel to distant sites where they may succeed in foundi ng new col oni es,
known as w@btmsue3ss. AS a prerequisite for tissue invagigpproeseess cells
express a whol e set of proteases which enable themto mgrate through the
surroundi ng healthy tissue, to cross the basal nenbrane, to get into 15
the bl ood streamand to finally invade the tissue of destination. Sone of
t hese proteases are expressed as menbrane-bound proteins, e.g. MI-MWPs
(Egebl ad and Werb, 2002) and ADAMs (Bl obel, 2005). Due to their crucial
role in matrix renodel ling, shedding of growmh factors and tunor invasion,
prot eases thensel ves are di scussed as drug targets for cancer therapy
(Overall and Kleifeld, 2006). W hypothesize that inhibition of CERT

expr essi i aacapt@rscind, idéletiynd McRdinipuhid reddle 5 weH bs medtoe ot Hdetivmafithe ®KD
menbr ane- bound . pr ot eases._on the surface of the targeted cell. This m ght
decreasedQégﬁﬁﬁgﬁ“P gER?WEeVﬁV@gg& AT OB the tunor cell as well as
its ability for growmh factor shedding, resulting in reduced invasiveness

and netastatic potential of the tunor. Thus, targeting CERT mght offer a
novel wa{EBT balengsrivi thy fhmils-oft SR -relpisk fame shransiwspeteingl (Spcap and dhpedpwi on

froma bgnj.gn_/. sol | .e d . I i . Si-7 )i :

For t her 2 Meich et CpBtklted B iR BRARES ki T  FRRTUAIAR. ANTRE sTART
i nhi bit ddmaiacfiCERY hantdéar dexgrsasisd an bofboBER[uirdh iasd cafficlest &ehTIEREdiction
ei ther by_a nucel ofjde .conposition which.is used as_.hu t.herapeuti 0
Creat o GTGaGLE 3y {hibnPORSY CERT e dFUEH G hPRREHEDSTFR 6T BERY oeRcobeRe
of an RNAservad Gvheh BVYe@prediin 2 dtRe BEntRNOS SIRE pidtdif it NIt 1ol e SdiffTlikely

t hrough bi nding a sequence notive of CERT RNA. Reduction! inhibition of
CERT act fovitheylesgpriskatadancrabers af the R Pagivianibe copprasiog BgTE (BEQRARN0.26, 27),
cont gy ni Bgﬁﬁ‘}@ﬁﬁﬁ%éfﬁ@a@bﬁ%E%tﬁﬁ‘io.sfﬂeﬁé‘ﬁog&st e Faisglﬂatl id—Bfnng%eslpmties
gene. Furthernore, a’drug substance or product can be conposed-of a new
chem cal argindolitdyequal papiacten dre fandioaiod organelbis tinvudvddbRThesepreass bbhetawlogous
activity. In case of a protein being the active pharnmaceutical conpound it
may be am?ﬁymprotein bi nding to CERT pronoter thereby inhibiting CERT
expr essi Bthefthdo:, BifRés8ion ¥ heirgicH Gr&ERT TIMARKPD ($FQSDPNEVEN) il Rand isTAiRSS Of
PKD and CERT and hi nderi ng CERT phosphoré:atron by PKD, &III a protein

si m | ar SEQCHRNQRLCR3 0 dhod\vase eryeed ppen EBI stress. topRfuction: to SH51L the dncrenseths

a "dom nant - IME ERT K F, el otein acting as scaffold
for %glﬁﬁ%%ﬁg%g%hméﬁff re§ﬁ%§ﬁng %pgﬁ?égéﬁgggﬁg bi nding of CERT to PKD (=
a stabl e PKD/ CERT conpl ex) which is not functional due to the inhibitory

phosphoryl ati.on of PKD and the hindering .of dissociation . of CERT
from sai #%‘iﬂ‘rﬁ%‘?@ﬁ of %ﬁ%&%ﬁ% PW“&%’HP“E?%’E!‘F%%@ ST gfﬁ'B’t BEABULIPYRE fhe
prior arfumddd #@icktBi ShROhBtbadsitemettatisexper lifRNtrafficHial fard idhbadde a@bnd e
protei n CERT g0|nted to arole in transport of ceramde fromthe

endopl astikerypee kioaiem it §rtheemes syeecalsphptheringplg dsrceided b rosent invention
sphi ngonyal.i &, : Lbed. in:1hi L5Cl I Tk omel
et e s il e S N L L

t he pl asswkaryetibrebseincihhdmgkaastoti ¢ 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 hgr sufRRRS! thefprdsb@t iBTAfbndeavities PhetiRidifof affdnying tHd Cecttém ttfisprar and -
~unexpected worki ng nodel of the present disclosure identifies CERT as_a
novel i nProteins ip) okaypt¢ calise badwteEloggusl xpegtira b CrRIT.CokRT myfarts 9 pnotbrD
s K : ' . st . Lo e

or ot o1 n mad Jf 1 BEART, ibleid hark, Breetians pREFURS WEBO0: I SRETMEL.
PKD2 and PKD3/PKOu. PKD contains two am noterm nal zinc finger-1like
cysteine-rich notifs that bind DAG a pleckstrin honology (PH) domain that
negatively regul ates PKD enzymatic funcffon and a carboxyterm nal kinase
domain. The three PKD isofornms |ocalize to the cytosol, nucleus, Colgi
conpl ex and pl asma nenbrane, where they regul ate diverse cellular
processes, ranging fromproliferation, differentiation, apoptosis,
cytoskel etal reorgani zation and netastasis to vesicle trafficking
(reviewed in (Rykx et al., 2003; Wang, 2006)) Thus far, only a few
physi ol ogi cal PKD substrates are known, which include the neuronal protein
Ki di ns220, the Ras effector RINI, histone deacetylase 5, E-cadherin and
Pl4KIT113 (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.,

e o~ o~ a e o~ o~ &\




phosphati dyl i nosi tol 4-phosphate (Pl (4)P). production and vesi cul ar
stomatitis virus Gprotein transport to the plasma nenbrane (Hausser et
al ., 2005). Protein kinase D (PKD) has been identified as a cruci al

regul at ogg®loogfEs@t ory transport at the trans- Gol gi - negERotshishios
Recruitnment and activation of PKD at the TGN is nediated by the lipid

di acyl gl ycerol (DAG, a pool of which is generated by sphingonyelin

synt hase from ceram de and phosphati dyl choline. The non-vesicul ar transfer
of ceram de fromthe endoplasmc reticulumto the Golgi conplex is

medi ated by the lipid transfer protein CERT. This is described for exanple
in Hanada et al, 2003, Nature Vol 426, 803-809 and Hanada 2006, Ml ecul ar
and Cellular Biochem stry 286, 23-31 as well as in the correspondi ng

pat ent applicati ons W2005004898 and EP1652530. In neither one of these
docunent gptiriQ¥EREL cHANGIRmShawh efhapeddipfoduoti@l dspaityi fopl iheatipessivh and
nodul ati ng CERT expression or activity (let alone other START domai n
proteinsvmﬁﬁhﬁwWéﬁﬁ%ﬁﬂﬁﬂﬁ@WE@ﬁ%%ﬁ@dﬁﬁbteins for diagnostic, research or

t herapeuti c purposes. Furthernore, these docunents / patent applications
do not describe in any way the use of a bl ocking agent which reduces or
conpl et eThe tkihok deCHRT ity pesindmvonticacs agvaniagequsan pivgiahtaspests: cal

conposi tjon. nada rather .concl udes.to itself as I .

o onot e BBt QERPHAG SIS HPetu ot ERTIETs b S fishe0dnRhaiohbinau
CERT as grolt@ plodutioni B40IinBIEeXifs! st Seatetory Risesl of Wedidsotelb Enbarcimpethi 3gedific
PKD decreases the affinity of CERT towardi_its l'ipid target . .
phosphat Pr@grstivgEi ebprosupero spitsa fangetersdpigi higheb PEdet el dr jedustrial, ot
transfer o) Ldentih KRra%l Bwhi20 lBlREr RbcdsicRiafld PRAEQPhAGLSed
The pr es%lﬁgﬁ(gl?&sl %Cgﬁsrgg a1 so shows t hat v‘EI:ERT ig% turrlg ?ss crai tical for PKD
act i vat i exprassidn RKDrdagdndeniogps opei-frassétigoalt iosttesprsks wilb bedemephea swident rate-
menbr ane,. The interdependence of PK o= ' . Kk . e .
mai ntenaliCEgs ey §i P %r%’ﬂguc?lﬁfleagnr%l ﬁé}ggnd 1sg}ca§’re§%?§asﬁga%}s%%§% ttgl Sepregon
first as cerib @fRodcBedpr ovi ded a met hod of producing a heterol ogous
protein of interest in vitro in a cell conprising a Increasing the
expression or activity of a protein having an am no acid sequence

conpri si 8g.,a4 CAk A der WhARsS §f CBRAt R MgPFREn v MeGukiAbicY Srdh (MW adhs to
thereof; and 'b. Effecting the expression of said protein of interest.
wher eby sanahsdBhis vaerighesuggess pot theapethetbolnibe erastn ifenEen Fa wat opkyale useddg

identical in seguence,w th e. original G Ml - .ary
sequihcamarelraGResy it M ¥ HEkOr st eTintERatpliaution SMPAEIROE
or gani smeciedinyging nsccakils ad wast deds.based on targeted nodification of CERT
sequences by substitution, insertion or deletion of one to ten am no
acids. In-a second aspect, there is provided a nethod of increasing

speci fi cagel it afnpBHAH Ui ORFOF a8 SMBARGLAD S B8t Paf bMbOLAFINdQS protein
interest in vitro'in a cell conprising introducing into a cell one or nore
vect or sKespaass andbihps ispaignyieddeinge T SERiFEpPenscaneraPnyhick indgees thg shutt wo
pol ypept i des ereb a fjrst i eaqt. | i i an
b 18 L e arBlauBh ahd SRR 2GS Uhd R PRE AR Sl bl Spti
deri vat i seerast, Myt giaging har mdépeatehtbrole irs dipah tafiokngu creoing dEER Ticodhs canfer
protein of interest c. and ereby the protein of .interest.and the praotein
havi ng o AR oA SSEAIBAEEAS ARSI SNErelp PSS TP STeaP IS o
or a der&ERli M er@uctl@ntelshigObe AvanRsBIRIVeEXBY- SBised g@{e!ticalwq;ﬁfgﬁt&ﬁﬁ@ d
derivative is a polypeptide nolecule which is at |east 70%identical in
sequenceappiredsheshe ori gi nal CERT sequence or its conplenmentary sequence or
said_derivative is a honol ogous CERT sequence froma different organi sm
and ﬁ%ereby said nmnutant is based on targeted nodification of CERT
sequences by substitution, insertion or deletion of one to ten am no
acids. In a third aspect, there is provided a nethod of increasing the
transfection efficiency of a cell expre$&ing a nenbrane or secreted
protein of interest in vitro in a cell conprising a. transfecting said
cell with a first pol ynucl eoti de encoding a protein having an am no acid
sequence conprising a ceram de transfer protein CERT or a derivative or
nmut ant thereof, b. subsequently transfecting said cell with a second

pol ynucl eoti de encoding a protein of interest, c. whereby said first and
second polynucl eotides are |located on different vector systens, whereby
said derivative is a poi ypeptide nolecule which is at |east 70% i denti cal
in sequence with the original CERT sequence or its conplenmentary sequence
or said derivative is a honol ogous CERT sequence froma different organism
and whereby said nmutant is based on targeted nodification of CERT




In a fourth aspect, there is provided an expression vector conprising two
pol ynucl eotides, a. a first polynucl eotide encoding for a protein having
an am no acid sequence conprising a ceram de transfer protein CERT or a
deri vati & os/assgnt thereof and b. a second pol ynucl egéi/geomnzegsng for a
protein of interest, whereby said derivative is a pol ypeptide nol ecul e
which is at |east 70% identical in sequence with the original CERT
sequence or its conplenmentary sequence or said derivative is a honol ogous

- CERT sequence froma different organi smand whereby said nutant is based
on targeted nodification of CERT sequences by substitution. insertion or
deletion of one to ten amno acids. In a fifth aspect, there is provided a
cell conprising the-expression vector of the fourth aspect. 1In a sixth
aspect, there is provided a pharnmaceutical conposition conprising a

pol ynucl paitritder SeGuURRCH URehidhent Ahivdaioe khaagmertisre a0 Sierl§2 t STeCERPT @8Rire thof

a protein having an am no acid sequence cg&ggising a ceranigg transfer

prot ei n BERTbqrEEien pf (ERT by JFKI3pihifhh figes T BPmaa dEBFYStIPgEaBryY Ikugpge:
t her eof m%@ﬁ}ééﬂfgﬁ)ﬁﬁﬁw %ﬂﬁﬁﬁﬁ?&d SEpiss Bynger {8 DRWNis [cRiRMA (BYGURE 3A). This

anti sense- ereby said derivative is a@golype tide nol ecul & which
is at | efstingpBcdsdeiRT outhe isignaléigo eatbwawni wpstiesn” of PigPnahicltBrRrbesa published &

its conpl ement ary. sequence or sai.d derjvative is homml o

sequenceds PRI rTTaRORt i Ganeinn Shbtbr SBetSal st fIPanPa Borg bty e

t ar get ediramghrt feal ihenraab-CoRhesecan Gas plyms uleaibrdngt(Lijedatilng @l.1 2681).0fWith
deletion of one to ten amno acids. In a seventh aspect, tgeéﬁ,iﬁggro i ded
a phar meE8Hdi i ArotEeBFHEraT S deea-dhstdCER T 1ohts “dpyntiteagpodiths gR v “&s
a nmedi CapRRY- 111&3 Nodferdbld %getaﬁﬂeﬁam 3862 cofmpBe@VibURBPLNGr USECiAE FR-residing
phar maceuti1 cal conpositio accordlﬁg to the sixth aspect for the

manuf act proeisiFEGURHBBAent for the treatnment of cancer. In a ninth

, Lh ' ided th f ] L OL e
pory bl S GERG- STt o 7 R Qo BARY Rrib AR it 4B RETI. ©

secr et i OfhaEiRderbRizo @duekionrn fafERT Maotled potoitial 0 efileate secW¥fion without creating
20081107388PCT/ EP2008/ 052493 DESCRI P IO%@&F EQEUFIGURElelGURE 1:
| NTRACELRUMIARERAEEST dappsRaraT i OQur KReyisdes i i Pty theapossdoyasteam

during Fednbakeh herdritAthORSrHBOMnd Qordidly PENGE0GE ESR%ee RAstuRAbE protein

fermentation was performed using three diffeéerent producer cell clones

5 expr eswodiertiooman 1 gG anti bodi es: Process A (circles), B (dianonds) and M
(triangles), respectively). Every other day, cell sanples were taken, -
fixed and subj ected to direct immunofluorescence to detect the antibody

| i ght - chBiken tddeehen theimbpaof offthe Upidttranafer peadu CER Toyn hAGSTetony tpnsgdrefom ER

relative tg th day 1. jo FILGURE 2: THE STA | N PROTEI N
o Ly Bl R HDbe e bk oot e o PP R R -
domai N of QAR HAL lOf of il Mhhibieinb 6rr@a§ii§§1@hﬁcﬁi&ﬁ1§ Rr8s répbaehandr CART, CERT

n -

presequence; Thio, acyl-CoA throesterase), and (C) their _ homologs in fly
and wor nmuignigkand $them® TABd ¢ fagnilyn HroBrss Moy, 2t gwisy )and prepeiyeEtapget:CRmRTEang i

o e e i Th e MR T DM B N T

f eedback-1 oop. The schene sunmmari zes the current working hypot hesis where

PKD is acf]jVv ‘ DAG and phosphoryl ates CERT. Phosphoryl ated CERT
dissenblééﬁ¥&%§%§R¥X)P and rel eases ceramde at the site of its

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
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20 destination. Ceramde at the Golgi is converted to sphingonyelin 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
schemat i gugHoagorgesshows the way of a secreted protein frEpresassesi ption
and translation through the ER and CGol gi conpartnents to the plasm
menbrane where the protein is 25 finally released fromthe cell into the
medium The arrows represent recent genetic engi neering approaches aim ng
to enhance protein production. Mst efforts focused on transcription -18-
WO 2008/ 107388PCT/ EP2008/ 052493 enhanci ng technol ogi es, few on translation
engi neering, and at present, only three exanples have been reported which
target proteins involved in post-translational processing within the ER
(Bi P, PDI and XBP-1). CERT acts downstreamof the ER in the secretory

pat hway @ndedudisg CERDUctikingeh&dgexprepivasant mebireof genstthérapyét ofder to reduce
engi neering at _later stages aof the secretion process 5 FIGURE 4. CERT IS
DE | EW%VG]APW@TWE“WPBGDY. (A) HEI C293T cells were
transfected with expression plasm ds encodi ng Fl ag-tagged CERTL and CERT
Cells were lysed 24 h post transfection and CERT isofornms were

i mrunoprecipitated with anti-Flag antibody. |nmmunoprecipitated proteins

wer e subAﬁﬁ{C@ghgpofj@@gvg@gﬁe%{dﬂl | owed by immunoblotting with PKD
substrat e anti body (pMOTIF;, top panel) and, after stripping, with

anti - Fl \ HAREL) FHEKRA3 T 6 ddScultBrBtid hadisteeiedh
Th ZS“%%E% exﬁ?(é%go%% e rfmﬂé(lgc?r?g D LR AW e KD) or
enpty vem'bdlmtloﬁtlﬁmemownamﬂ@us by infeedueing thsi asne erpding @eR'Er CHRY mnpagtapr

Ex reSS| i fied:by.in {

Tt boI RS e AS: o sty IR Qhbleg ilrhlbe I BiARS T P

Fl ag- CERIO@LE&OE%@Eb@%Qf@%kMO@& ediyi IiSmilftherehjz @tucesthaicos @f gbdds of such
Fl ag- speci fic antj body (red e re stacks ever

com9 ocglpfg‘é???qso%@ ats@élsé‘mﬁa eféglﬁeﬁgiﬁﬂéleﬁ\gg@a@g SP%? %‘Pﬁ%ﬁ‘ﬁ@ &ERT
ON SERI '%:cnl'[%?e the ferfl 'ngéHEﬁ%r Qe drbie stp@Rs,i SRRYENHaS] Hseds b@nfaﬂdBeﬁ Supphe

PKD substrate antibody and two potential PK nmotifs in CERT. (B)
HEK293T afal ﬂhsramsme: protaims The tragniiin wilkfothemeire spgst e ez daslopaienigs often the

vore | ySgiealt cer et bt Ay oS MG MR SR B Oy

vwstern-@hphﬁmﬂgo@&nﬂﬁaﬁmtbed in FI GURE 4.

2008/ 107388PCT/ EP2008/ 052493 (C) Reconbi nant GST-FIag-CERT wild type (W)
and S132A fusion proteins were incubated in kinase buffer containing

[ 32P} - S-AfPnichifol@afBS 8880 (ndreAB¢h af Ik @fofdidilk uesh fBKBE de@éraldh
mn Proteins were separated by SDS- A and transterred to rrenbrane

| ncor poreft wtﬁnObﬁe‘vfeé?dlS@a@ﬁpvlﬁoﬁﬁ@sfﬁh@@fbefmg@ﬂiﬂ? \PRENDSEHs iTRT§aeh IERYSRD (Feesh r
t
T A P T e

subj ect edtheporthe infurkdtior tn Hiriees dewildpmantir i fi ed PKDL as described in (C in
the presence of cold ATP. | munoblotting was performed with the pMOTIF
anti body and, after stripping, with Flag-specific antibody to verify equal
| oading 8f shdven GERE 1{%&%@hﬁ%ntlgﬁ%t@ﬂgg(%@&pﬁrsﬁb@loﬂ%m do® K&thilly thhance

arrows; the bands w 1l0asteri sks are due to non- sPem fi ¢ binding.
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-
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FI GURE 6: CERT PHOSPHORYLATI ON ON SERI NE 132 MODULATES PI (.4) P BI NDI NG AND
CERAM DE TRANSFER ACTI VI TY. HEK293T cells were transfected with expression
pl asm ds encodi ng G-Ptagged CERT wild type 15 (W, SEQ ID NO 10, 12) and

. CERT- S133/ 10961d75d9 NO. 14) . Cells were harvested by hypetwmPwediossiss 24 h
post transfection and the cytosol fraction was recovered after
centrifugation at 100. 000xg. Sanpl es containing equal amounts of G-P
fluorescence were used for (A) Protein-lipid overlay assays. Cytosol from
HEK293T cells transiently expressing the CERT variants was incubated 20

w th nmenbranes spotted with a concentration gradient of the different
phosphoi nositi 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-fol d excess of unl abel ed acceptor |iposones. After 60 sec, cytosol from
cel I s trakadanthkby @xpiRBHong t%pch-tag@ed (CHRTinvhE dhoddylpgorf ¥ecre8aB 2Awelbes
GFP al one (con) mas a ded and p quorescence at 25 395 nmwas

r ecor dedthe 8zpspeEof Gembsans E 400 RECROFor mal i zed to maxi mum
fluorescence in Triton X— 100 and to maxi num GFP fl uorescence. -20- WO
2008/ 107388PCT/ EP2008/ 052493 FI GURE 7: CERT REGULATES PKD ACT| VAT ON AND
SECRETORFheTetanstieRmethod Alesapibsd dereiBran alse bm'é¢defq¥é!01ldertl}}§ apedndusiid] HssdsT

12) of tRADCERMRN o Bkt P rRET G G RE R SRLEpel e

phosphose Girbduetipbadd sﬂﬁa:[mt iphaflyatichoprypalhiedtjon mndRir Canal;ya’s ioffi surfaget privteetys.

(m ddle anel) and, Fl ag- |f| ti bod tom res Ly,
to verifJhtpPleedpBhige AP FoF ‘5%”5 %h @‘EL‘@%‘)’I‘?%?S Ry “5#3% t
of - HRP- a&%&:ﬁf&x’sﬁré A Fé&l@nﬁdhﬁ&@%ﬁ@é @m@ Qﬁr HEK283Towe) it migaticamishestcads Wrtthe
Fl agss- HRP "and g)y vector (bl ack %ar s), P101- GFP ki nase dead (KD, i.te
bars), Ftady @‘Entraqe@uw signgllipe cqwiexwwt%wsﬁl ci-syfagg r@fR’fPszOﬁ@? ADEEEY k
grey), R %c%h i h}%ﬁ(}%ﬂbﬁ %vhfldﬁliy}ne fQ Rt %c"%te}eléﬁoﬁ Hﬁécﬁl%l@grotvhﬁrﬁctors
poi nts after m change e va escrre pond to the nean of

tripli caﬁreh&&ﬂ’pdoﬁﬁspoﬁdmgmedapmmﬁEMme ¢Cnotentdktal i nmunof | uor escence of
GFP- CERT (green) and the cis/nedial-Golgi marker GS28 (red) in COS7 cells.
The i mages shown are stacks of several confocal sections. Scale bar, 20
gm 15 (D) St acks of confocal images showi ng the co-1localization of

GFP- CERT % ﬁj HRP- FI a Ed)éﬁé EECOS? cells. Scale bar, 20 gmand 5
gm (enl a yo GULATI ON BY RNA | NTERFERENCE

| NHI BI TS SECRETORY. TRANSPORT. A atiyve,.det HRP

act i vi tyln e tpﬁ%se%wa@?rﬁ@pary@@rawg%:%@)ﬁmz?éaf&t P st Gl FER sdresiideacs o

(Whi te) . relifGd- se&]eh&m)f SH16dle Exﬁ@@%ﬂuﬁpﬁﬁitefﬂl§as$¢v8[\|és S drRbdadadye of cell surface
grey = si CERT#1 SEQ ID No 7 and

CERT-specific si onucl eoti des (dark
bl ack = @pm#ﬁh@E@@S[&ﬁ&T ag ptiraphee ﬁa@geafqr\ﬂ@ranegfﬂﬁ mppplationR) U) of
trlpllcate experiments are shown, error bars SEM

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
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(B) Western Blot of the cell |ysates of (A) probed with an
anti-transferrin receptor antibody. 25 Equal |oading was confi r med by
usi ng an anti-Tubulin-specific antibody. WD 2008/ 107388PCT/ EP2008/ 052493
FI GURE 9w SRS | FRMS FOR THE START DOVAI N The congensergos/S2085ven in
relation to the nunber of proteins, which fit to this consensus sequence
and not in relation to the nunber of am no acids which fit. That neans
that for the 80% consensus sequence 80% of the START domai n proteins
conpared have the given amno acid at 5a particular position, e.g. a
hydr ophobi ¢ am no acid abbreviated with "h". This consensus sequence was
generated by using the WEB-based programm "SMART" (see al so Ponting &
Aravind, 1999, TIBS 24, pages 130- 132). (A) 80% consensus sequence
(SEQ I D NO 28) for- START donmi n proteins. (B) The START donain

consensugroSaakentieohaandieeBudipal viedhddion antxaasnvmys -ad) Byaleitguing grovath fhbtor
START dormai n proteins, The alignnment includes 50% 65% and 80% cgrgl}/?nsus

sequenc e%anspEE aph seqeHiamoicndl) Bii desreating e BUPHR T il CHESPOSH BRI ER, factqre

and the &eéﬂt&%ﬁqaﬁtbpeagl @ﬁé&@ b&h%@ aiﬁ%mlt%%grmmnﬁhﬁaﬂgglg@&aﬁd kRabimpati c
11,L,V any.’A C, D E, F,GH,I Y aromatic aF, H'W

char ged thb,cEnddr mglﬂatmyemcglph abil cresmAnctt<Fﬂ@sq4srgna{s IWﬂMbR rqgugedy/ imlmun@@aﬁw
-DE P ol g exprt%&bl[l) 11% cahcer cellg nugﬁt Ihe‘r)&'g%et {re\]{)?esellf' y’powerﬁll tool to prevent cancer cell

proliferation and survival.

CERT might furthermore be a potent therapeutic target to suppress tumor invasion and
metastasis. During the later stages of most types of human cancer, primary tumors spawn
10 pioneer cells that move out, invade adjacent tissues, and travel fo distant sites where they may

succeed in founding new colonies, known as metastasis.

As a prerequisite for tissue invasion, cancer cells express a whole set of proteases which enabie
them to migrate through the surrbunding healthy tissue, to cross the basal membrané, to get into
15 the blood stream and to ﬁhally invade the tissue of destination. Some of these proteases are
expressed as membrane-bound pioteins, e.g. MT-MMPs (Egeblad and Werb, 2002) and ADAMSs
(Blobel, 2005). Due to their crucial role in matrix remodelling, shedding of growth factors and
tumor invasion, proteases themselves are discussed as drug targets for cancer therapy (Overall
and Kleifeld, 2006). We hypothesize that inhibition of CERT expression and/or activity in
20 tumor cells will reduce the amount of membrane-bound proteases on the surface of the targeted
cell. This might decrease or even impair the invasive capacity of the tumor cell as well as its
ability for growth factor shedding, resulting in reduced invasiveness and metastaﬁc potential of
the tumor. Thus, targeting CERT might offer a novel way of preventing late-stage tumorgenesis, .
especially the conversion from a benign / solid nodule to an aggressive, metastasizing tumor.

25
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small sACD GNP ST, Vtiny uAGS 25 turnlike tACDEGHKNQRST
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
the nutant CERT-SA were stably introduced into 5 a CHO production cell

| 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 experinments 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 transfected with either an enpty plasmd ("Mck") CERT wld type

( CERT-1&) thetapéutie SppRdatiout dnts, ShE2 Ah¢ CoRT 1SAYducErantiot Hehibe shit tactigitis tadbe

cell pools . p no the titer was determ.ned durin
3-5 seﬁi’%P’éﬂSSIB%gQégg pE %%5%1 Vel Gy %PPW%@ qqgaae%lﬂpae@ @hﬁé&e%
the t Iﬂlﬁ&an(tgxr@pfeua@mmmrcﬁse@@é B k@ﬁ@an% QUERERARCAANRLYREy 8RR of dodlpodSd
mean val ues of the three pools. Error bars represent st'andar d_ devi atl ons.

(B) arf MNMeal@e&MH PD T (AR ISTRSE éilgﬁowcnﬁﬁlySm@mg &5Rg thapugh @ag@oam

f eeded ery 24 d S f I

were to5 léerlll afmt Q%ﬁﬁ]%jr Iﬁ‘ﬂ?& % g gct% /1 it %of (%{'q LL?JSIP?[%L(J% segér{éérﬁrén a}g 15'

r econtichizntd HISA dpmg)dﬂﬁtanccSpaﬁﬁmmr& qmocm:miﬂbg bmmrg&m@&)lcmdg thct @O oGy owelﬁne

cal cul ated and plottet over the tine of fernentation. The follow ng cells
ver e cfg”n% ABERF Mock (-0-), CERT-WI (-A-) and CERT-SA cells (-H, error bars

represent the standard deviations fromthree 5 %bl e p%’g er genoty P
L EGEND Uribespreiene e IS4G O YehoigoPq corgpRsef Bt @Y ¢ B“T\T@‘B" PeBUGE

I'D NO 4 protein inhibiting CERT expression or activity. In case of a protein being the actwe
pharmaceutical compound 1t méy be a (i) protein binding to CERT promoter thereby inhibiting
CERT expression, (ii) protein binding to CERT or PKD thus preventing binding of PKD and
CERT and hindering CERT phosphorylation by PKD, (iii) a proiecin similar to CERT which
however does not fulfill CERT functions, that means a "dominant-negative” CERT wvariant, or
(iv) a protein acting as scaffold for both CERT. and PKD, resultiﬁg 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 éissociation of CERT from said

compiex.

SUMMARY

The present disclosure is not obvious from the prior art. Up to this point the only experimental
“data available on the protein CERT pointed to a role in transport of ceramide from the
endoplasmic reticulum to the Golgi apparatus as a precursor of sphingomyelin. Only the data
described in this disclosure lead to a novel working model for a role of CERT in protein transport

form the Golgi to the plasma membrane mn eukaryotic cells. The prior art does not give any hint

on the possibility of enhancing the rate of secretory transport of proteins in eukaryotic cell lines
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SEQ ID NO 5: SEQ

NO 10:
NO 15:
NO 20:
NO 25:

: : : SEQ ID NO 9: SEQ |
IDNO6: SEQIDNO 7: SEQ ID NO 8: 10 .
SEQ I D NO 11: SEQID(N3012: SEQ ID NO 13: 15 SEQIDNO%S: ggg:g
SEQ ID NO 16: SEQ ID NO 17: SEQ ID NO 18: 20 SEQIDNO24: SEQID
SEQ ID NO 21: SEQ ID NO 22: SEQ ID NO 23: 25 SEQ I D NO 24:

by mtroducing the gene encoding CERT or another member of the START domain protein

family.

The surprising and unexpected working model of the present disclosure identifies CERT as g

novel in vivo PKD substrate and crucial regulator of Golgi function,

PKD is known from the prior art. It is a family of serine/threonine-specific protein kinases
comprising three structurally related members: PKDI/PKCp, PKD2 and PKD3/PKCy. PKD
contains two aminoterminal zine finger-like cysteine-rich motifs that bind DAG, a pleckstrin
homology (PH) domain that negatively regulates PKD enzymatic function and a carboxyterminal

kinase domain.

The three PKD isoforms localize to the cytosol, nucleus, Golgi complex and plasma membrane,
where they regulate diverse cellular processes, ranging from proliferation, differentiation,
apoptosis, cytoskeletal reorganization and metastasis to vesicle trafficking (reviewed in (Rykx et
al., 2003; Wang, 2006)). Thus far, only a few physiological PKD substrates are known, which
include the neuronal protein Kidins220, the Ras effector RIN 1, histone deacetylase 5, E-cadherin
and PI4KIHS (Iglesias et al, 2000; Jaggi et al, 2005; Vega et al., 2004; Wang et al., 2002). At
the TGN, PKD is critically involved in the fission of transport carriers en route to the cell surface
(Liljedaht et al., 2001; Yeaman et al., 2004). PKD is recruiied to the TGN by its cysteine-rich
regions (Baron and Malhotra, 2062; Hausser et al, 2002; Maeda et al., 2001), where it ig
activated by PKC¢-mediated phosphorylation (az Anel and Malhotra, 2005).

Recently PIKIIIE was identified, a key player in structure and function of the Golgi apparatus,
as a PKD substrate at this organelle (Hausser et al., 2005). PKD-mediated phosphorylation of
PIAKIHA at serine 294 stimulates its lipid kinage activity, resulting in enhanced
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PCR prinmer for human DNA CERT- S132A PCR prinmer for human DNA CERT- S132Ar ev
PCR prinmer for human DNACERT-5272A PCR prinmer 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 ational nodification of proteins by phosphorylation is a conmon
mechani smto induce conformational changes that nodul ate enzymatic
activity, nmediate protein-protein interactions or regul ate subcell ul ar

| ocalization. PKDis a key regulator at the Golgi conplex with Pl 4K111f3
being the only local substrate identified thus far. To test whether the
Gol gi io0 conplex-localized CERT protein nmay serve as a substrate for PKD,
we nmadehekpRatifyviidoda0phosnee (pie)s ; i _.oMOTl E, rai.sed
agai nsf9 ?:Eg)nser%,sus motifs phost hg)yrgg%&ggn %%%\%%g%la g!rOEgi?mgl\?fusﬁ'@g)t?m
HEK293 Fap@PTtdo the plastirgpapisarediansian cerlpr298).on vect ors encodi ng

Fl ag-tagged CERT and CERTL. The CERT iso fornms were inmmunoprecipitated
with Fl ag-specific antibodi es and anal yzed by Western blotting with the

pMOT| FPepteit fodye D5(PKED )GUREDetA)i dendifipNGEl Fcsiclih adoutos &speRdiy Grafn@pd S the
ol ec%&} o lg%hémof &ﬁl Z{m or e V\Eakl_y,, to that of CERTL was detected
(FI QU A?l.e‘g e REH S Y f’é@_t“i“&?ﬁ grd EHEIHAB SHRELY Eatbe I (CERTIRedgd fryrthe may
be rel Apidddibyigly@rdn@NGREDPobOYE Wiich QF P-AYIBGRAS Sphingomyelin synthase from
ceramide and phosphatidylcholine. The non-vesicular transfer of ceramide from the endoplasmic
reticulum to the Golgi complex is mediated by the Iipid transfer protein CERT. This is described
for example in Hanada et al, 2003, Nature Vol 426, 803-809 and Hanada 2006, Molecular and
Celiular Biochemistry 286, 23-31 as well as in the corresponding patent apphications
WO2005004898 and EP1652530. In neither one of these documents, however, Hanada shows or
points towards an implication of modulating CERT expression or activity (let alome other
START domain proteins) in a method of producing protemns for diagnostic, research or
therapeutic purposes. Furthermore, these documents / patent applications do not describe in any
way the use of a blocking agent which reduces or completely blocks CERT eXpression or activity
in a pharmaceutical composition. Hanada rather concludes to use CERT itself as a drug to

promote ceramide transport.

The present disclosure, however, identiﬁes CERT as a novel in wivo PKD substrate.
Phosphorylation on serine 132 by PKD decreases the affinity of CERT towards its lipid target
phosphatidylinositol 4-phosphate at Golgi membranes and reduces ceramide transfer activity,
identifying PKD as a regulator of lipid homeostasis. The present disclosure also shows that CERT

m turn is critical for PKD activation and PKD dependent protein cargo transport to the plasma
membrane. The interdependence of PKD and CERT is thus a key to the maintenance of Golgi

membrane integrity and secretory transport,
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whi ch may i npact phosphosite accessibility to kinases (Raya et al., 2000).
To investigate whether recognition of CERT by the pMOTI F anti body was
dependent upon PKD, we expressed 20 CERT together with a kinase dead
variant of PKDl1 (K621W in HEK293T cells. This nutant has been shown to

I i th | gi Tpl L |
= dorm arirSEt P 25 § Tecd OF PRRBSRES nishfeole Bt up SR ik 17
i nactiye Rodp@inshed detection of CERT with the pMOTIF anti body,

suggesti ng that t.heG%I\/DTI F signal was indeed due to PKD nediated CERT
phosphor ylat imreaiBE

REXPB)SSION P aCHYIRhSH et DEVSTePRYLEE FFfYRFY25 to act
at MCS, which are forned.be E i e, gagdpewen, 2006),
where PKD i s SfHERi %Oé%ﬁmll‘?ﬁ’r%\rll%?%h&}g?:%%gg%grgg%ln(lﬁ%%yoﬁ Fl'ag-tagged CERT in
COS7 cells  VWRRRe8tdl7388PCT/ EP2008/ 052493 coexpressed with GFP-tagged
PKD1 verified that the two proteins co |ocalize at the Gol gi conplex

(FI GURE 40).. Bffegingihe ckpicasier Obspe Proemm of B5gedst t hat si nul t aneous
knock- down, of Bl .CDY R ik GHYIERE §Bich 89U R 6ERT, aRRACRY| ati on,
i ndi caPPAGYY faf W%%@ﬁ\%&%@%%&%mgﬂre pri rari | y responsi bl e for
phosphgsaybade weh GRREsiginhle O8RS Rienap pearsechrtplepicater® sequrnnorr rselde (dat a
not shown). This is in accordance with previ. sl\}:/l reported og‘%rﬁleappi ng
subst r demvasipeds § heinpjagsib- B ETRCPRIZE CEFL IRFESTRRE YARECPKD2 wer e
both shown to ph L AL8R! AlkiFthdon WiaTERS RERSEaidyeditkensionso
(Haussé‘?’lgméf]u%’lﬁ. 15%%8%@@/ t%(‘ngtledenti fy pNOTI F recogﬁi tion blgi tes in CERT, we
sear chgghefidh patiendn af oKD temasemsagdsoti fs | () characterized by a

| euci ne, isoleucine or valine residue in the -5 and arginine in the -3
position relative e fa hBHSAUMRercal bifRQSl@hr PRALEIIHSOrE32
and 27% ar‘?ﬁ‘foé]ﬁiaﬁ%w{’ﬁ}écaf%%D{’%gﬁiggnasus not i f gﬁd“%oﬁ%erlved acrglgg speci es

( FI GURRchdancWekeretodchanged for al ani nes by site-directed nutagenesis.
These mutants were expressed in HEK293T cells and tested for recognition
by t he ppvaIdE intereshFdViro| Rt de Feld ORI PEEEPEHS JRi%s 8 SPh €™ 38 T8%al ani ne
abrogated 15 detectian of GERT:wi thqt he oMLl Enantihbody andegaused an

i ncreaé’g&f’]h sé?‘%%?r‘%&é‘%%ﬁ CTobr 15 ty, ihdicative of-loss of :
phosphebyiatideswhedebl e the S272A mutation did not affect the pMOTIF signal
(FIGURE 5B). This suggested that serine 132 is a PKD.phosphorylation site
speci fi cal fy ar@é‘;b@’ﬁ]?z“gﬂle%get FECRIED 3 Pt 3“5ﬁt%5’8ﬂy50 _ 8%0(%? P that PKD
was capable qfngliag! Ly chhoarphatulal bigothCERTeH AcdiRalidiorimuGERT, we
performed in Vitro Kinase assays with 20 purified PKD1 and recombi nant
CERT GST- f usithsregffamtiei ns produced in E. coil conprising the first 138

am no acids of the protein...\Wen r.un il d type CERT fusion
protein wa¥& i%%?‘ﬁ%%@t‘g’&%‘:{‘?%’“ﬁﬁﬁ%“?%e@t emlf)ép“gg{éﬁ’g%r\é%tf [ 7-32P] - ATP,

i ncor por at i, on,Rf whRehoast prétdy ofastetet eat eile RtERRaGE) an Hhiso i
significantly inpaired in the case_of the CERT- Sl%% fusiﬁon g,r. otein. In
Vitro PKD photsghacy campofingfe fRTagues Fenpist PRIENCERT-1S§88 AT Y YR Pher shown
to generate a_25 r i ti L falat pMOTI F anti body (FI GURE 5D).
Taken t oget hef' tggrggféeréﬁgpgé%%ﬁe%ﬁa?& WD 2008/ 107388PCT/ EP2008/ 052493
CERT i Syir&@8nssid1gerRIEBvS s bobtpepiide midiecniamntiidhnis\at ersafdl« idenridal yn ser i ne

132 as a specific PKD phos ylation site in RT. Serine 132 is,in very
cl ose pe@xnAt Mt He t%’é"-‘é@gh e Valty ﬁBngi%b‘?% SeqYRSE Of e g i t

derivative is a homologous CERT sequence from a different organism and whereby

said mutant is based on iargeted modification of CERT sequences by substitution,

insertion or deletion of one to ten amino acids.
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5 possi bl e that phosphorylation on this site affects Pl (4)P binding by

i ncreasing the | ocal negative charge. W therefore quantified PI(4)P

bi nding of wild type CERT and the CERT-S132A nutant by perform ng
protein-lipid overlay assays. Here, cytosol from HEK293T cells transiently
expressi ng the CERT variants was incubated with nmenbranes spotted with a
concentr af. l r fklidlestiritdcPoradCERT
prote W t’?@'clt%n% p\?‘lgvaaﬁgﬁlgtﬂ(% Sﬁincfégﬁﬁé)gls@ tIr%éhcﬂorted prew%usl y, the
full- é)@iﬂ@bﬂﬁngrﬂlaﬂﬁk@m@r peantted praieimoi sntewsidn Vmak al5EM EPTABIIYRE sever al  phospho
| i pi.d species, but displayed strong interaction wth Pl Hanada et

al ., 20033 umnsfq:en@mmwﬁ Wit @0PFT PeBRECISIBSACIORE Y §Q}2ﬂﬁ|1t M was
detectabl e at two- o o £ o that of
the wid tyg Boeah S B Ronse f%%ﬂﬁ?fﬁ%fﬁ?%%ﬁcéﬁé S132A
nmut ant to thisgivehesphaldapi thefddfGURE 6A). Toget her, these data inply that
is CERT, once bound to the Colgi conplex, is phospharyl PKD. This
t hen decr dasebsagyenthf ‘ﬁ'@rkﬁf‘t"%ﬁr@f SapgEpe t"@ﬁ’lﬂ' E%})J@H@%Pﬁlsg%ﬁym}c@gﬁ}a? es the

i nteraction %tel 1@1 Gol gi nmenbranes. The CERT protein has been shown
to function @Es a transfer protein (Hanada et al., 2003). 20 W thus
i nvesti gakedwnmwedeERT MIbspmciytpaﬂmnieond@eanené}»&@ﬁ pmfdidferrpéd it s
ability to bind and transfer ceram de between nmenbranes. To this end,

GFP-t agged V¥SCEITEHESB$- wild type CERT and CERT- S132A were transi ently
expresge K239F L he neyiasehiifant dt Qensvas: aidighyzedn f or

ceram eqjesr;p\esi:|Il_4E ?-Eﬁggét O??sq%eﬁl aél'?(lmw ty using a FRET-based assay ( FI GURE
6B) . Isaqidics vaﬂsﬁtye orgnmd!| CERIIl sempkeheg oy &S| ooMmpseTBOREA| IHByesd] abel ed

ceram de as a fl uo scent onor._and gue f

gr oup-deENETEIS ENETBRECSR Fe %‘%}d 8%5“%0“3% o@éﬁ ée M%O?% HL%asgﬁar ju,
2002) . i?%h%h ag@‘?ssﬁas@ertﬁf 14rb $08 QHBET VR 6n BT XHR Mistduedteseke eaisstnftiom| abel ed
-27- 081107388PCT1EP20081052493 acceptor |i posomes, the increase in
pyr enenielmmrexsdﬁéﬂ:tmaﬁamﬂ@@ﬁ gmbloeacidndi cati ng mini mal spont aneous

ceram de transfer to acceptor menbranes (data not shown). Upon addition of

wld thygﬁouﬁﬁlglpeegﬁ{e?é BivRe/i€ad Msbresdomn veadcomprsieg seo paiyifucleotidsscence was
not ed was not observed when control yt osol of., vector- transfect ed

cel I's was awsedir{FoBUREISB e copPPRE dor £ §TaciE "‘”diiklaa1 GRS aBﬁdo‘st‘:

CERT- S132A di s ed a Qllag{l L £ Pici T anst Qerivawedentmikem a mr e
rapid incr eaggIlgL ’HXB rene g‘ér%%réeﬁgfgm(F | GURE 6B). Tﬂl S suggests that CERT
phosphoryl at iiefedIaogeri ne 132 downregul ates ceramide transfer activity by

decr easi ng assom ation o 0 W th nmenbr ne . Previous data have
al ready shows seprad qcledqj}}lgteglg ‘glﬁgr}f”éwfm%f‘n‘gp??) at the Golgi conplex
by pho | 2ty Ebi@d hifledfe Rhibthl ik laf leagtHenss Saentet! a |

2005) . %t&%é%esgl?l ng ;!/EQP%ZQK I |s cri tlc(::alefor tlhe transport of ce ami de
bet \Aeegeqtb@:eERuh rible tohigir@d| GERE crpghenece( Tolth cempinentagy GBYUNAE COridithgl y,
together with. t dat a , hffel4 [ Nt ai ni ng
i pi d SEHEEYE é_%FSlO tl(@f{%a%‘ﬁgﬁ;b%gﬂg{c #8m - @lerel @k Srd o %n? KR iih e Bt

nes becones appar ent by controlling the
on- ra}q%l(( ‘ﬁ'lvﬁalﬁ' £ 4aB=d 8y ahs)et@nthddifecanioh- sfaCER(Vicgueticeedty plrospiiony| at i on)
of CERT. 15 The transfer of ceramide fromthe ERto the TGN is essenti al
for SMmsygmibhesdstedvn phpee tORPARARAFIdSHanada et al ., 2003).
ol gi -l ocal i zed SM synthase 1 (SM51) utilizes ceram de and PC to generate
SM andy DAGrA, B eEt}’th@féQS AV cel QBBprisihf theleapieasiorbeictog ofthp frticpsperitt e f or
PKD recrultne and activation (Baron and Mal hotra, 2002). Conpounds that
bl ock DAG productlon at the TGN inhibit the binding of PK_ D to TGN
menbranes and interfere with secretory transport 20 (Baron and Ml hotra,
2002). Therefore, -increased ceramde transfer fromthe ER to the TGN by
overexpressi on of CERT should result in 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- V¥%3008/107388PCT/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
in the maintenance of DAG | evels at the Gol gi apparatus via regul ation of
t he CDP-choline pathway (Litvak et al., 2005). RNA -nedi ated knock-down of
Nir2 decreased the |l evels of DAG and PKD at the Gol gi conplex and bl ocked
5 sect.e . t.d - b : ; I t he
addi t1on i B7RDS AR is JIOVELER Juhdteubodl SR ph b Rt o

cri t i gahencelwefubforcblbekingler iradDA@ sy tehprsssionant] 2 AKDIeime baving rasnaming acik
Gol gi conpl ex. To address the question of whether CERT-nedi ated PKD

act i vEAPGI®i ndeed transl ated i nto enhanced secretory transport, we nade
use of a pl.asm ] i i i fasseeh r Shgnad a
sequeRCer(eEs ?Cgﬁgﬁﬁﬁgh%%: rg%§§g§§§?£§ggg§%gg§qdégd aslgtﬁgiér?er f or
const ftmitdie op mekeirthsect. atlisveby( Bar goebudboyd2@@B)ncel 1 R9ntr sRNRRT s,
secretion of ss-HRP coul d be getecled mﬁ&ﬁiqal hour, and in%%ea% d over
time ERSSURERIB) anEaieRes S bRATETARIE S SP UERTISRBIOCHIT SHPnfi Bi T3
secretary . L r a ObBbhat HASSCEeq@bn@! o5 1R0OGMpleiddnegahl et
al ., gg%%fékg%§g§t&¥gé%%t??gle{agﬁbggﬁed t he ggcretion_of sg-HRP_Vnto t he
super Bafughte orTduic dedakive ned hohatlogRR BB Tswgrencedrim aadifirsny eperaant

manner | n our assay. Coexpression of RT wild typ al . strongly
augneﬁ%%dmﬁﬁgﬂhﬁﬂgﬁ?m@?t§b%?¥§éﬁjﬁﬁﬁe |Eﬁﬁﬁhf§?¥‘%h?&%%gggﬁgﬁg%ﬁRi coul d
onl'y gr%ds%‘fﬁtioﬁ Slobgibh of DSERGSBf bk aehAhiidNamith t he CERT- S132A nut ant
conpared to the one observed with the CERT wild type protein. This is in
accordance with the conparabl e activation 20 of  PKD by CERT and RT- S132A
( FI GURE apayentihaspeshathiengrit Risaided @ phamparguliGal gempgsitiorerceqrdine ip Stk a8hfshnced
in vi thHgL};@a@atrﬁ&ifi&BﬁhtaC“ vity of the CERT nmutant (FIGURE 6B). However,

i ncrease evel s of ceram de may not necessarily translate into equival ent
incre A tRers gu al bohpRHidaYackH@ing to the

avai | gﬁﬁﬁuéﬁ@ﬂgé%ﬁ%bgﬁgéj? é%f%td)%@?}f% Maggénctfzﬁgse. A%currul ation of

cer anisiih spedtrfovihe manufhétustof @ahegiicamenbios e teetmant pfganedid i nduces 25vesicl e
fission (Fukunaga et al., 2000; Wigert et al., 1999). W therefore

i nvestlh gateethwhspedie thess df axrpyidedsithh wse etha crmmpdsitopisferpraisin 4HRCt®d® i ts

| ocal i.zat ] d . 200811 5249 3 e hhedogi-cal
chan988®%¥8%ﬁ§@d%ﬁé?ggggggéﬁﬁgh%%t mﬁﬁggﬁggltggﬁgggégated to col ocalize
wi t h pheiuciisy ofedirakcin@dligferestar ker GS28 (Hanada et al ., 2003).

| mmunof | uor escence anal ysis of GFPtagged CERT expressed in COS7 cells
showed that the protein localized to GS28-positive Golgi regions (Fl GURE
7C). By contrast, in addition to the partial colocalization with GS28 at
the 5 Gol gi conplex, the CERT-S132A nutant protein displayed a dispersed,
punctate staining O note, sone of these vesicular structures were found
to contain the cargo protein ss-HRP, providing evidence that these
structures indeed represent Col gi-derived transport carriers (FlIGJRE 7D)
This finding is in accordance with the observed changes in Gol gi nenbrane .
structure due to local increases in ceram de |evels (Ful cunaga 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
menbrane |ipid biogenesis and protein secretion. W show that CERT pl ays
an inportant role in vesicular transport processes by providing ceram de
as a substrate for the synthesis of the PKD activator DAG at Col gi
menbranes. We further denonstrate that the 15 systemis tightly regul ated
by a negative feedback | oop: Active PKD phosphoryl ates CERT at serine 132,
t hus decreasing the affinity of CERT towards its lipid target PI(4)P to
ensure continuous rounds of lipid transfer fromthe ER to the Col gi
conpartment. The data of the present invention clearly denonstrate that
over expressi on of CERT enhances 20 protein secretion. To investigate

whet her al so the opposite is true, neaning that reduced CERT expression
woul d result in dimnished secretion, siRNA experiments were perfornmed.
The activity of HRP was detected after 3 hours and showed equal conparable
| evel s in both control cells. In contrast, a dramatic reduction of HRP
activity was neasured in cells that had been treated with any of the
CERT-specific si RNA ol igonucleotides (FIGURE 8). This indicates that 25
reduced CERT levels |lead to reduced HRP secretion fromthe cells and
further underscores the inportant rol-g of CERT in the secretory transport.
WO 20081107388PCT1EP20081052493 Interestingly, not only protein secretion,
but al so the abundance of the transmenbrane protein transferrin receptor
was affected by the reduction of CERT (FIGURE 8B). Wien the cells from




This finding suggests, that the lipid transfer protein CERT is not only
inplicated in the transport of secreted but also of nenbran-standing
cell-surface proteins. This mght not be surprising as both types of
protei nswarwogoadsl y transported in lipid vesicles fromikeei@BRe4a t he
Golgi to the io plasma nenbrane and thus.use the sane cellul ar export
routes which - as we denonstrate in the present invention for the first
time - are influenced by CERT. The findings and the resulting new nodel
for regulation of secretory protein transport fromthe Golgi conplex to
t he plasma nenbrane described in the present invention can be applied to
bi ophat maceutical protein manufacturing. Overexpression of CERT increases
bi ophar maceuti cal protein production of diverse proteins such as

anti bodi es, cytokines, gromh factors such as erythropoietin or insulin,
surf ace DESERIPTIONUCK TIEE EPGURES al growt h factor, and nenbrane- bound

pr ot ease ho t h r'ﬁ i I Smiavention can be
general | |1e3ﬂq%|&%ﬁwggﬁ’%§6& %%W&S% ocesses, the degree of
success Rbrehd¥ §F ivlk4RIEYproSudTaash Bal-RitcH Remémaicaaskowmior Heeaprotstesof

protein produced can certainly depend on the particul natyre of th
protein Eﬁd-bwlbrfé@@f%ﬂt% WES GIeREFmest JHinge thrge | $1ergpe Cﬁ'ﬁ%ngﬁo e e CFPRsh

expr essi résQfs Erllrﬂ]'khg%qnt (f%k? ogiegdRs SpafRTssd Al ifbié?,?,oﬁe tdlarﬁb'ﬁ‘d@.?] Iaa%ﬁ iR Tirjanbiaf)D4

or Stor or a erivative thereof Notably, the lest titers
are det ectmdtively)c eEvay extpereslsy,ngellmphpspshwes &tksh) dixGERNdmyekiented 50 Sligegp A

Het er ol ogous ressi o f RT, .and especi.al t |0 IO S
can enh ’@P?anfé@r %tt?cgﬁfe alngsmg%é%%"lcga%i‘ +%% a’%or}% 2 %%%c%gﬁg% rvl"%alrs1 564y, &gi#
the transheptnd pRmed agdtiveno th3kmout24298/ 107388PCT1EP20081052493 | evel .

This can be particularly useful for fast production of smaller quantities
of drug candidates or drug targets necessary in pharmaceutical research

and devekRRABRY. TP ST AU DRATARIPRUTEIN Olmini s | nvention, a producer
cell 1ine1s transfected with the sane DNA constructs as above and

subsequePityllypencii ssteblytod (Apheoai SRART deimad prosaies (B) their dopais| osgangiion{% 5

cell cul ssages, subsequent to, the sel ect] p. re. r
super nat ﬁltr’ %"‘E%B‘T'&éﬁqr@f” % 618{105% nrd“§1§ e%re?%]rugr? eé?ggh{cgﬁfe g%ftﬁlg?sg%%%e ’aglfi ©
i nt er est gheir RoRBRGs &f flRakORe/h qikbn &6 (Sochio aidBreslonc 2003 pt i on of the

protein product is determ ned by ELISA and divided by the nean nunber of
cells to calculate the specific productivity. Again, the highest val ues

are ﬁ_ernﬁdfdiréﬁ%;cétmp&ob@ crardeyr RIGHDETERROFMBARIL FUNCTRONS ABINtAETS Ng
a ST omai n construct expression of the 10 protein of interest is

si gni f i CROWNSERBAM OF Xl dNeHHE SEUBEK QY Bt 4fYect ed cel I's. Very
simlar S C obt ai ned, i f ' re. i d
o bat cr/BrCeRT BRTRIS AR RPN e KRR bk e REb PO B fimLSOhE
over expr agehovakin® TAEDtdoRRivherpr PKBI i3S adtbatd by 2AaGamek ghespporybadso AERT.
anti bodies, single cell protejns and rface receptors in transientl S
wel | as %]%%B]F‘%}Y[%Fe&n% giéf’s e M| Eﬁ@? apﬁdﬁeﬁeﬁg N §T&F§T Sg% i ﬁs
prot g nsde%’ciﬁ:gioi.s CORERTd Bt e SbRI RbcaRdnSt & BShiddotnyalth endl @ LChaKeR it han is

specific production capacity of the cells under fernentation conditions.
DEFI NI Tl @sssary Tive PE&hestatationbdtisneincust cabbgr inkirmgtedoby rewaiirn §6dhe CERT

enconpass t he .e speeckfd . 20 enbodi nent "consisting of'. Furthernore,
si ngul ar%ﬁ@’%ﬁ%ﬁ%ﬁ’%o@%i@re not used in a limting way. Terns used in
t he cour $B) afhet fhsmptie sienting nvhensi tha way ef thecdrekd qubted fresan imagsciihéort @ndn
" START domai n" stands for sterqidogenic acute regul ator rofein (StAR.
rel at ed Papsiatigp rpngine &R %ﬂéwézﬁgﬁf) Cog*ajﬁa%fﬁ.ﬂfsmﬁge PE%H% Iﬂef%‘?fa%o‘afa e ;f%TfAB‘?m
am ng, ackdsg Wakiddemdh kheekii Rtd ihaldogias. Thdiebw Reicicht deuaRi FentHo e6difoching
Br esl ow, 2083; Tsujishita and Hurley, 2000). The -32- L
approaches aiming to enhance protein production. Most efforts focused on transcription

18-



WD 2008/ 107388PCT/ EP2008/ 052493 | engt h of the START domain may vary
between 116 to 250 am no acids, or between 180 to 223 am no acids, or nore
specifically between 219 to 223 am no aci ds depending on the START donain
fam |y nmevipeses/10Mss nost striking feature of the START pomePmosiRasture i s
a predom nantly hydrophobic tunnel extending nearly the entire | ength of
the protein which is used 5 to binding a single nolecule of |arge

| i pophilic conpounds, |ike cholesterol. The structural resolution of the
START dormain fam |y nmenber M_N64- START reveal ed an a/ 13 type structure
consi sting of nine-stranded tw sted antiparallel 13-sheets and four
a-helices (Tsujishita and Hurl ey, 2000). The domain found in various
eukaryotic proteins is referred to as 'classical START domain' (CSD) while
a simlar domain specific to plants is known as Birch allergen 10 START

domai n ( BkabdidRiechnolbged, ésvrol Gehtlatioarengmpearsge sndatpnessyi, ode thros esmglesCRaRT
CERT (SEQ I D NO 11). .and CERTL.(SEQ ID No.13). The term " CERT" .further e
o Corpas e TG HSLh BRSBTS P bins LR GEE e Yy T O
nucl eot i A1 sRAXBICE). SERT R tNAowhdreaddofThe HReiMheGelitory Yhthiiey 1R @RIRNREHES
hCERT protein and its reconbi nants, hCERT, hCERTA, PH protein, hCERT A MR
* prot ei n, keavdedgeErmpsesighofiest HRrech fof eRgineeTEg at ItprCERTS pirthe sICHEHORRFCERT
protein and SThCERT protein (see al so EP1652530, (‘Hanada, 2006), (Hanada

et al., 2003)). 20 The term "derivative" in general includes sequences
sui t abl eFKAIRE daCERIT§ DEEECTER Ml d RISR SOBSIRATE a2ABOI ent i on, whi ch-

nmeans that, the uences nedi ate the increase jin secretor ransport_.jn a
cetl. The BFRPEE R ey Eelidonth [T R Ag: HeaRES chuiie bhe g GPrTL
pol ypept intle OBRPCULEION wareNUGhe@l Q4ach dFag@I eeubfectihi Gadi CERT | @d8irmé 0%ere
identical in sequence with the original sequence or its 25 conplenentary

sequenceimpyngpgscapiaed Wik 456Kl geibrdymdmergpRrespitHed PEEng ST meleded 40 s

ot | east . . e o : o i
ol eosSPACE Rk b SERUEARRY LU i S Byt L ERAD7 ok onc
pr ef er abind, afi¢restripping ephiads-Hind sdibbédy (hottomglae¢le aci d nol ecul e is at | east

90% i dent.j.c i eguence Wt origin uence or. it. onpl e ry
seqijence{é)l\m Q@E%ﬁfgrsr &6 galg?g%q%ggbtﬁga%—%sfg%mrgs%p %{asr%@’l g’logga {ﬁg&%’ﬁ i
ol ecul epiibil CR61BVatPKIBAID) 9b%nimignicceal CERTS @asemaRzid by Whetedl biitdal as
sequence or its conplenentary sequence and_dj splays the sane or_a sim]ar

effect odFsoabsdrisiPorbxpsessing WMk He) ™ yeiaiiedeby wpgtrabieitiog M8 @ SPFRC be -
based. on Ig{bt’?fg@@cg ) ME?_)I ogous sequences fromdifferent organisns. :
i ght al 50 Deé 870

They m ght ase targeted nodification of sequences by

subst i t UfG)dPOST pedlBrvdromotomstieted twithhFlog-(IRET end RSP -GIR Expyessvalasmidsnifined
aci ds, prefer.ably. 2, 3,..4, 8 or 10. Deletion,, insertipn or
Subst | ¢ AT MiTE FdRa ot guRbedh acio Tpifraeth RSt Mokt P Rhiral Sorlbens
and /or Rdibased: val Zggmesi s techni ques. Correspondi ng net hods are |
described by (Lottspeich and Zorbas, 1998) in Chapter 36.1 with additional
references. The sequence identity of a reference sequence (in the present

i i } . i 16, 17 18, 19
i nventi Oﬁ(ﬁ%@gyﬁgg)if%@@éRﬁmsjéﬂﬁT@ﬁE@RkﬁﬁN@z or ) can

be determ exanpl e standard "alignnent” al gorithmes, e.g

"BLAST" (A)Ahtigwhert oftthalpeptiddo@uengeMagdeito gtisathe PEDOgIbsirgiZirafigody and two
potential PKD motifs in CERT.
(B) HEK293T cells were transfected with. expression plasmids encoding Flag-tagged CERT wild
type (WT), CERT—SBTZA, 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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15 and Madden, 1997)). Sequences are aligned when they fit together in
their sequence and are identifiable with the help of standard "alignnent"”
al gorithnms. Furthernore, in the present invention the term"derivative"
means a Rusbh@kgo86d d nol ecul e (single or double strandpciipfbsdrgiz di zes
to SEQ I D No. 10,12, 14, 16, 18, 20, 22, 24, 26) or with fragnents or
derivates thereof or with sequences which are conplenentary to SEQ I D No.
20 10,12, 14, 16, 18, 20, 22, 24, 26 . Preferably the hybridization is
performed under stringent hybridization- and washing conditions (e.g.
hybridi sation at 65C in a buffer containing 5x SSC, washing at 42C using
0, 2x SSC/ 0, 1% SDS). Correspondi ng techni ques are descri bed exenplary in
(Ausubel et al., 2002). The term "derivatives" further neans protein
del eti on mutants, phosphorylation nutants 25especially at a serine,

" threoni n@:)qtecbmbﬁﬁhmsmgtmm wilterypel(wir) amnd 91324 fkion lp'tdieihme&i iieubatedtifie
CERT Ser 132A mut ation.. WD 20081107388PCT/ EP2008/ 052493 The te

"act i vi tinassdueier peteiaing [GARM-AFeR thhabsnen Ghitapresarctvon spuaﬁe@ RED1 for
protein i‘m b rPrBIQﬁls GRlrt s eg%;dit%ielé)’r] SHStP AGRSSAYSims e @ XA RS-k, fﬁ@&‘g&ﬂmon of

measure "activity" is In the patent application EP16
( Hanada etioattive, phatjlere wet eutiyred @smmad&qsghcéa@gerﬁmmﬁpllmdam inpintigotfletting

nenbranes e |ippd r nt ai. ni Soih 0 be prepared so

Thae o Rt R BOSa R b ML AT ERT MRehe, 5 PT TP 3,

N- pal m t @yl Ré&oatbineno CHRT gosdinewthesuejdattteran mayr @&nra&f eﬂiﬂhqdmtfmd FKD1 as

14C-ceram de) .an thet&m s of xed lipid lﬁonSI sting.of 5 0 p atidyl cho
I

li ne anddSAASHRR(F U] Prasfars étTPt Hempgehlepting was Rerfprme fii%m egg
yol k. | puieame SAAUAY AR ks GEPLIRih BB ik oRifhates Ubian uﬂ@@admtﬁe of

the activity neasurénent nbrane is required at an anount of
20 pL. ACEBI proteinsfiiat artd‘ CER@p@O@l@&] merre@k@bmthetrbw,tﬂsﬁ basdswitbnent has
been di s pen it has to be dried by spraying

ni trogen&gcg%ﬁsd%f}{aug%‘ﬁy%s%fl %Bltﬂi%% 1 [20 mM Hepes- NaCH buffer (pH7.4)
to which 50 nM NaCl and 1 mvl EDTA have been added] has to be added to the

15 cuperSGTRE b GARTHORRRCRY ST %ﬁﬁéﬁi@qﬁgiﬁﬁﬁﬁ%&&é SpEratvt
gener at oxNDNOERAMEDE MQFERCAQTMTW Branson, ., Ltd.]. The supersonic

treatment has to be performed at 25C for 3 mnutes The sanple then has to
be ni xeoHEKa&mésquIwae Banséestasish @me$mm1%5md%@p@¢1§@ ﬁiFBtalgg@hifﬁﬁﬁtWﬂ%type
repeate p an n Y ed in
a ce?jam %&aseﬁ??&? ﬁ?’hééldcgg%m eﬁr%e ﬂge reac Lli)org’; ?1 s %@E ha:ﬁ? “%3 9y
menbr an eh;@ndmnd lysisl @t églosiomansectn pet fho cpedoldsaction ivayscoGHET aﬁﬂmb]ﬁnﬁlganoxa

r econbi nagb @é tein thereof (under the-standard conditions, the anpunt of
protein #EdPp ding to 450 piconoles, which is 2-fold nolar equival ent
anount Oéangﬂésaéandﬁmﬁg @&@1 aﬁﬂum@ of hﬁvpd@mﬁésceﬂ:e@&@hmefo BeRGh-1ipR dVeN g
up to 30 pL using buffe 50 m Vi pes- NaOH buffer (pH7.4) to which
100 M m@wsfaﬁmm@olsﬁnﬁm Ha@félsﬁ@@ﬁleafdmg&qressmgeﬁhé CERb vpadidt veh mcgbated
init At L r t

1 nat® contom iy e il | Al ERIR G0 g LIS B ed Uy
rati o ofboabdCERT Z¥bcos edetgctb@vmhbeliGFHItag)hosphol i pid amount. After the
m xture 3; V\D 20081107388P 08{ 052493 of. these haa bheen igﬁabat ed
at 37C 1P DRSOIIRspRES cpfiainig PRHRATHT CBE e ' R™PSr W8 h riRld ex o
the |'i pigh ORRIANRcEfoPRREbRES. A RE 60 St BRoSATR nRENCr&ERAt P eRbRisind GEM
E.coli is used, nost of the protein remains in the su (ger nat ant _under these

centri fdgmed&E%%ﬁﬂdttm@VT)rﬁéﬁ%ﬂlmf&Fngﬂe o wes adpd andinmens flugroempe at
Pr Ot & 1 3dsturh Syals HAIRAYLLAMAR10] def). SpIRADE BRGoANK o1 A0 iy FofclEinde
supernatant Traction he activity for pronntlng Ceram de el ease W th
CERT i s iodlrited Xt @ aby tovwasivminn GHFP Hor@direact i ve activity of 1%in the
supernatant fraction using a liquid scintillation counter. A further
possibility to nmeasure "activity" is an2¢-n vitro cerami de transfer assay
usi ng reconbinant material or cell lysate containing CERT. Hereby, the
protein-nedi ated transfer of 10 ceram de between SUVs is neasured as
descri bed previously (O ayioye et al., 2005). The transfer assay m xture
cont ai ned donor vesicles (2 nnol lipid/nil) conposed of porcine brain

i pids (Avanti Pol ar Lipids), pyrene-|abeled Cl16-ceram de, and
2,4,6-trinitrophenyl phosphati dyl et hanol ami ne (TNP-PE) (88.6:0.4:11 nol %,
provided by P. Sonerharju, and a 10- fold excess of acceptor vesicles
conposed of porcine brain lipids. Fluorescence intensity is



15 recorded at 395 nm (excitation, 345 nm slit widths, 4 nn) before and
after the addition of 75 big cytosol from HEK293T cells transiently
expressing the GFP-tagged CERT wild type and S132A proteins (see above).
Fl uorescissyohdgasi ties are normalized to (i) the maxpEyppiopd@RSisty
obt ai ned a ter the addition of Triton X-100 (0.5 % final concentration)
and (ii) the maxi mum GFP fl uorescence, to account for different protein
expression |levels. 20 Another possibility to nmeasure "activity" is a
phosphoryl ation state analysis of CERT S 132A e.g. by using an

anti - phospho specific antibody in a Western blot. Whole cell extracts are
obt ai ned by solubilizing cells in NP40 extraction buffer (NEB) [50 nM Tris
(pH 7.5), 150 nM NaCl, 1% NP40, 1 mM sodi um ort hovanadate, 10 nM sodi um
fluoride, and 20 nM 13- gl ycer ophosphate plus Conpl ete protease.
inhibitors]. Lysates are clarified by centrifugation at 16,000 x g for 10

25 mn Wiol e cell extracts or immno%reci itated S‘%:otel ns are hoiled in

sanpl e bEIGIéREé{nGEBGHiJ%@%ATES P, ATHIN HNBREEPRY pITANEBOBAt o

ol yvi / 3
CRot ) - W RSl St v e R R pE o ek o E] SR Tk RGP St
cont ai ni GGRA vild ﬁSxpeeéﬁEQ(ID KDL 10e13) w&eﬂ]ﬁﬁédmw:ant SIEZApESﬁbIhB-I‘é@eH)f iCke blot

anti body such.a hos eci.fic ant i bod er MD: rai,sed
2gai rot  ¥onBheh PR BRGLph G o P B R By s GRS g5

Pr ot ei nS(rﬁlﬁéle\éiaﬁé«lﬁhﬂ@@ﬂlaWs})&zﬂ@Eﬁ*ﬂc@@%&t@@fﬂ?&r@g REFRIGEY Vo azlahfyb@@yessisn Bg

t he enhanced chem | um nescence detection system (Pierce). Still another
assay f othehtagstagsodd-¥hbconstuetyi ty" is a secretion assay e.g. for a nodel
protein

with ss-@g\ﬁ%ggfg&%ﬂasm “and rrp?lg/é)%/ %{htgfr?tﬁﬁ%tfHE@bk‘_fBﬁi‘%%ﬁ%%%%fﬁ&&f\%ﬁ%ﬁ% d
encodi ngssGEIm and ewmty aemoro{blaﬁEFBEr&);‘ PR\ -(GAMRiRascaddal Kby, othatierbaag), Blag4tHRII of

scr it § 00 Rt O et or Eper R L S se Rl stk B AR st v,

i ncubat i PP atGhéirdidad tﬁﬁé boﬁtswcﬁaieamn Widnpe. BGk vaRRg efttespbiap®Uhe iak 51
are done with a lum noneter (Lucy2, Anthos) at 450 nm Anot her way to

nmeasur e WB“%&%WR)F%?HOII@%V #M-ng a fluorescent ceram de anal og e.g.
Bodi py!| a@'c%%fo%r Brfl6re fg&%é 8F GrPhaser BpY hﬁf@igﬁre%mhﬂed;&lt@&lb 8IkSGene

measur e e accunu atl on of 15 protein in
Quant i fi gad)iin@OST celie The smagdsshown acfstBEDMP¢(erpl d@nfocsl setionsi Salderiddams he

post Tmquidi e oheriigea HETRF RhteRi ool R FRar R e T B RPN
line was(relhamvoasTreugiscilo®as eblusn bt § hh (eolafpemaht)pi ctures taken in

dlfferent time points and the fluorescent intensity was rreasured in the
cytoplasm and 20 over the Gol gi conplex of the cells. The "uptake ratio"

was cal cplcatiedl fy ompe HAWRGaSSOLATION Bot SRkt YINTERERIGEE eiiMbded

by the intensity measured in the cytoplasm The maxi mum uptake ratio was
measur eCSEGREBORYOTRARISPORAL. t er 25 m n |ncubat| on on 370C and this val ue

was ta_ke a(z%lgga{ ercg&or% of {RH 28! Ctﬁ‘é "z\fa%t%‘f’f%ﬁf QJﬂsttH% qatith cl%ler

thre& i con oca jctures wWere ake
twel ve deél@r(&the)i; A E- (ltghﬂgﬁ: %HcZﬁp@:&tﬁ@mRN}ﬂESE@lIDtISO %) GreCERT?sﬁemﬁcr 8RNA

T opet T iRl (4 St BRI R A 1o Plack s RCERTE SEGUE Mo cn
I s produggdhyivagehinite Afat€ Bk deSimthishidshdwd ebd R @t §Bv. The

specific productivity 1s therefgre a uant| tative neasure for the cagam ty
of cell S(B)oWeﬁgmeBbf- of thehedl veitps 08 lﬁé»b PEpbpé Geithi #n afti-frifsEEs treceppr talbody.

cont eXt Equall Ea&%&%a@lmﬁaﬁ% %%ztug[tlg% antlbﬁbﬁﬂr?-%f)gcﬁ?c 291[{189&59 tivity is usually

21-



5 expressed as anount of protein in picogram produced per cell and day
('pg/cell*day' or "pcd'). One nmethod to determne the "specifiec
productivity" of a secreted protein is to quantitatively measure the
anount ORVCPE(BIR/%?‘EKSO]C interest secreted into the cul turgcpRsHshsseiwsenzyne

| i nked i munosor bent assay (ELISA). For this purpose, cells are seeded
into fresh culture nedium at defined densities. After a defined tinme, e.qg.
after 24, 48 or 72 hours, a sanple of the cell culture to fluid is taken
and subjected to ELI SA nmeasurenment to detettnine the titer of the protein
of interest. The specific productivity can be determ ned by dividing the
titer by the average cell nunber and the tinme. Another exanple howto
nmeasure the "specific productivity" of cells is provided by the honbgenous
time resolved fluorescence (HTRF(r)) assay. 15 "Producitvity" of cells for
an i ntrapghipEar CONBMNRUR BERMH PORAHE STARTIIBMIANTENE protein can al so be
detected and quantified by Western Blotting. The cells are first washed
and subsEepieasensuy iy giniimrelatingite dhe mEpheaPhPREpS; vhish i & bisgoptaswsaucase
Triton- -4 . I - : i Ns: | I t i
the cel il RSl g B HbBl: 5F ofuREAOEr WG BOS TR BUEL R o
nyl on mednsanes sdyeeree 8t i the STARST danmtie pwétind @nmabsidpre thd givebedreine edidahd

20 visualized by using specifi nt i bodi es...Anot her . hod to determ ne
t he "-“spe%P"r%“lffr/RS’c‘iﬁ@Pi %-ﬁ?“y%‘rp%ﬁgl&é’ﬂm‘? o ol b y detect the
prot ei N Phis cHRBARS bedi¥éndd WaY @BERM by UstlbeheWEBbisho gidegariai“SRARDaseslsé he

protein of interest and to ﬁuantify the fl uorescence signal in a flow
cyt onet ePonting & Asevinsh 1399, TABP 2¢epagst 230 piddein, the cells are first fixed,

e.g. in parabor . f , AR ; al l ow 25
penetrat@gng?)c{? %é&gg%%g%@géﬁg%lpﬁgﬁ ?%it?o t he gégilla}ﬂ.lf’ﬂogﬁigsurface pr ot ei ns
can be oy i , i NS

per moabi 1 o1t R sl e B Rlenetin Buh BB TeL h R aniio o b RibaRS
cel | icanSTART hiepanr @otejhsd dhe nhigmecht iinndlides 60%y 6 By ank 88lraongnilsecgepe@@ssi on
of a reporter protein such as the green fluorescent protein (GFP) which is
expressed either as a fusion protein with the protein of interest or from
the sane nRNA as the protein of .inferest as_ part of bi-, tri-, qr

mul t i pl SR BUGPEHE app 2cid SreRp iR I ho B RARRERHR fnq e Faksaonite dasses

product i #j.tyKeFRERAIEES Methods to increase/enhance the specific
productity of cells. The specific productivity is increased or enhanced,

if the prlodwtpivity is Shfgher in the cells under investigation conpared to
t he rlespalcgjiat\{e control (gelds and if this difference is statistically
signisfi cant. cl'lhe cel | s "Urider investigati on can be heterogenous

| t) popul @iyi.ons or cl onad,Cgeld,F,IG,AEK DM NRARE, T,V Vst ected or genetically
nodi fied cells; unt reatﬁeg, transfected or un-nodified cells can serve as
control ¥EMEEC2The tent™8:-Wihhibitor" or "suppressor” as used in the

present ifyveqtd on rreansD,@gH,I%pl ecule that acts to inhibit or suppress the
expression or activity of a START domain protein |ike CERT . 15 The term

i ncl udeshhephobisteni calA.Ednpdadsl .- Mbel.&¥W.%ci ds such as antisense DNA,
antisense ENA or si RNAysgingle chain antibodies and proteins that block
CERT % r anser ption and ]?’r anslation as well as peptides or proteins that
interferglaigh |ipid bi@d R KMNGIREIT domai n proteins such as CERT.

20" Host cells" in the ing of the present invention are cells such as
hamst er RIS T pref er aﬁ%HKZl, BHK TIC, CHO, CHO K1, CHO DUKX, CHO- DUKX
Bl , and &GhprPHA4 cells gr plendesivati ves/ progeni es of any of such cell
line. Particularly preferred are CHO DXA4, CHODUKX, CHO Kt and BHK21, and
even noriépteferred CH® B34 and CHO DUKX cells. In a further enbodi nent

of the presgat inventio Gkl or mean nurine nmyelona cells, 25
pr ef &r ab y %%&) and SpZ/%dggﬁ’g’ or ’t’ﬁ%ﬁ%éri vat i ves/ progeni es of any of such

cell line. Exanples of nurine and hanster cells which can be used in the
meani ng of this invention are al so -39--22- -



sumarized in Table 1. However, derivatives/progenies of those cells,
ot her manmmalian cells, including but not limted to human, mce, rat,
nonkey, and rodent cell |ines, or eukaryotic cells, including but not

limted Q) %888lrsss Nsect and plant cells, can al so be p@eepiisdshHsmeani ng
of this invention, particularly for the production of biopharmceuti.cal

proteins. TABLE 1: Eukaryotic production cell lines CELL LI NE ORDER NUMBER
NSO ECACC No. 85110503 Sp2/0-Agl4 ATCC CRL-1581 BHK21 ATCC CCL-10 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

FIGURE 10: INTRODUCTION OF CERT INCREASES MONOCLONAL ANTIBODY
PRODUCTION
Expression constructs for Mock, CERT-WT or the mutant CERT-SA were stably introduced into
s aCHO production cell line secreting a human monoclonal IgG—type antibody. The effect of the
transgenes on the specific IgG productivity in these stable clones was than measured (A) in serial
stock cultures and (B) under fed-batch production conditions as in FIGURE 11 with n=3-4 for
each genotype. Error bars indicate standard deviations. One representative result out of three
independent experiments is shown.
10 |
FIGURE 11: HETEROLOGOUS CERT INCREASES HSA SECRETION
(A) Increased titer and specific productivity in serial cultures. CHO cells secreting human serum
albumine (HSA) were stably transfected with either an empty plasmid (*Mock™) CERT wild type
(CERT-WT) or the CERT mutant S132A (CERT-SA). From the resulting stable cell pools (n=3
s per genotype), the titer of HSA was determined during 3-5 serial passages. The specific
productivity for HSA (black bars) and the titer (grey bars) were calculated for each genotype and
plottet as mean values of the three pools. Error bars represent standard deviations.
(B) and (C) The cells from (A) were grown in shake-flasks for 7 days and feeded every 24 hours
from day 3 on. Samples from the cell culture fluid were taken at day 3, 5 and 7 and subjected to
20 titer measurement of the recombinant HSA product. Specific productivities (B) and titer (C)
were calculated and plottet over the time of fermentation. The following cells were compared:
Mock (—-O-), CERT-WT (—A-) and CERT-SA cells (—®-); error bars represent the standard

deviations from three stable pools per genotype.

25
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CHO K1 ATCC CCL-61 CHO DUKX (= CHO duk-, CHO dhff) ATCC CRL-9096 CHO--DUKX
B11l ATCC CRL-9010 CHO- D4 (U laub et al., 1983) CHO Pro-5 ATCC CRL-1781 -
V79 ATCC CCC- 93 B14AF28- G3 ATCC CCL- 14 HEK 293 ATCC CRL- 1573 CCS-7 ATCC
CRL- 1651w a2 }3Ssk107388PCT/ EP2008/ 052493 1J266 PCT/EP2008/052493 .

10
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LEGEND TO SEQUENCE LISTING

SEQ ID NO 1: PCR primer for human DNA CERT-S132A

SEQ ID NO 2: PCR primer for human DNA CERT-S132Arev
SEQ ID NO 3: PCR primer for human DNACERT-S272A

SEQ ID NO 4: PCR primer for human DNA CERT-S272Arev
SEQ ID NO 5: PCR primer for human DNA CERT-138truncation
SEQ ID NO 6: PCR primer for human DNA CERT-138truncationrev
SEQID NO 7: siRNA/DNA siCERT-1

SEQ ID NO 8: siRNA/DNA siCERT-2

SEQ ID NO 9: siRNA/DNA silacZ

SEQ ID NO 10: human: CERT ¢cDNA

SEQ ID NO 11: human: CERT protein

SEQ ID NO 12: human: CERT L cDNA

SEQ ID NO 13: human: CERT L protein

SEQ ID NO 14: human: CERT S132A cDNA

SEQ ID NO 15: human: CERT S132A protein

-SEQ ID NO 16: human: START Domain CERT ¢cDNA

SEQ ID NO 17: human: START Domain CERT protein
SEQ ID NO 18: human: START Domain CERT L ¢cDNA
SEQ ID NO 19: human: START Domain CERT L protein
SEQ ID NO 20: human: StarD4 cDNA

SEQ ID NO 21: human: StarD4 protein

SEQ ID NO 22: human: StarD5 cDNA

SEQ ID NO 23: human: StarD5 protein

SEQ 1D NO 24: human: StarD6 cDNA

- SEQ ID NO 25: human: StarD6 protein

24~



ATCC TIB-196 HuNS1 ATCC CRL- 8644 CHL ECACC No. 87111906 Host cells are
nost preferred, when being established, adapted, and conpletely cultivated
under serumfree conditions, and optionally in nedia which are free of any
pr ot ei n/ paPidosigo79ds ani mal origin. Commercial |y avai | abpergfvgossywah as

Ham s F12 (Sigma, Dei senhofen, Germany), 5 RPM-1640 (Sigma), Dul becco 's
Modi fi ed Eagle's Medium (DMEM Sigma), Mniml Essential Medium (MEM
Sigma), |scove's Modified Dul becco 's Medium (I MDM Signma), CDCHO
(I'nvitrogen, Carlsbad, CA), CHO S-Invtirogen), serumfree CHO Medi um
(Sigma), and protein-free CHO Medium (Signma) are exenplary appropriate
nutrient solutions. Any of the nedia may be suppl enented as necessary with
a variety of conpounds exanples of which are to hornones and/ or ot her
grow h factors (such as insulin, transferrin, epidermal growh factor,

i nsuli n $EGEDAINE W6 hinfndt POTP WA S (such as sodi um chloride, calcium
magnesi u phosphate), buffers (such as HEPES), nucl eosides (such as
adenosi n ,Qtlﬁﬁﬁgaﬂh@—)r{langPGtT&ﬁr%{n gl ucose or other equival ent energy

sour ces, thr@bkC Al cessary suppl enents may
al so be ?%Ilgi%bgt%ﬁ?%ﬁagﬁﬁ%%ﬁr atcggﬁgﬁrte%gt woul d be known to
those skilled in the 15 art. In the present invention the use of

arount OpEaATEERD RS CRITFONE IR, S0 %0 oot Tcel t s For
t he gr ovpdut-aagkla el rodificafion @fefrorals! iy phdivhbathtioal isSa espheasmachanise to

sel ectabl e gene a suitable selection agent is added.to the_ culture nedium_
20 The t@dwee gerfpanaionpls changgs  thile SBEXMakict ACthtyndnediste prakimeratein

sequenc i PERUIAL s ARATIS REMiARoP PRINEE § 1L BFINSr 8CIdSGAb: &hipl
| engt h. ﬁ%ﬁcélegeym%glaggsi ncl ude prbt e(i) ns that arge”%%ﬂst II ransl at ?1onal I ?/X

modi f i edwithPodigAIG deinti thaonishadeal ndistraie, idbnfificdr s dar. [Tonfestewhetbgr the Golgi

gl ycosyl ation, acetyl ation, phosphorylation o r ot ei ocessi ng. ,
0L SO0 YL B9t RSN RN POSPROML 2t o0 OIS i O5ERMR s of o
20081107@@%%@5&8?@0&%&553&93@{%%0 N&rnied PYMOTIMT edifidNSgaiash REnREHE motifs
sequence substitutions, deletions or insertions, can be made in_ the

st r uct urihosrhoaylpiet P EHD tRaoniter et ab R0k FHERAB Trrgllnpaicrisnsiested wabsgpicasion
functi onale, ACLI RS r140k g%ﬁé@k?.aﬁ&@ﬁ . #R EER%%cﬁo&ﬁqII@ﬂagﬁnﬁﬁ,Bﬁ%&inét&@“S
I 6% £¥de or coding

can be nade 1n a polypep its underlying nucleic aci
sequencewsindla-gpeoifiei amtibadieh@nd binalynat byi Whstérinkldothing peith itls pME TR eanttibody

" pol i de” ce with more than 10, ani i d the t
- beptt aorcrrERL S INRECEEIERL Yot tniriite 16 ARomP AT SR RECERE Al moRt ™
i nvent i oRedkSy,Stdl ekl 6f ICEMBNarAL Gcfoiel GRGURE an)t Mhepkesiktet d@sctioh of the

bi ophar maceuti cal pol ypepti des/proteins. The inventjon is particularly
sui t abl epméwhorﬂéteﬁi%ﬁﬁﬁn ajodoray Bragshs silated te tpoknogingehaviolie fo &9y pEgEgAEIH

genes of_4; : I L QB Qret=y rqd Vit e of
ot or eat VPRGNS imiy GRCITOSAULARHRGTIANEES, Bk AR nRRDY T inveenk:
meani ng Wwistlirnecgolitioe bé CHRI lay the IMvOTIFewt ibddy wetdepaadentipcarBKID emg expredsed

encodes @ prauet Uit MiGSS hed variant of PKD1 (K621W) in HEK293T cells. This mutant

has been shown to localize to the Golgi complex and suppressed PI4KIIIP phosphorylation in a
dominant negative fashion (Hausser et al, 2005). Coexpression of inactive PKD abolished
detection of CERT with the pMOTIF antibody, suggesting that the pMOTIF signal was indeed
due to PKD-mediated CERT phosphorylation (FIGURE 4B). Lipid transfer proteins are thought
25 to act at MCS, which are formed between the ER and TGN (Levine and Loewen, 2006), where
PKD is localized. Immunofluorescence staining of Flag-tagged CERT in COS7 cells
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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 abiph 2080/50B- 1t can be the native sequence, i.epcngiioislshas
occurring forn(s), or can be nutated or otherwi se nodified as desired.
These nodi fications include codon optim zations to optim ze codon usage in
t he 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

f r agnent &eckpressedfwitlGEraggal PED Ipotiepihates thatpraeins selo¢aliRsatatho nGelgs
or antagoni sts and/or have 25 therapeutic or dia%%f tic_u?e. Ex%HgLe for
a desi r e Eet GRS §hbtNaenisrecars sgripeRisupdR thapgmultancous knock-down
2008/ 107388067 T 5H 29857 %@4%&@ th BERATEIOf pABYDBorSRINBh, ERIRBIAL Ha reSdIBR AS
nonocl onal antibodi es the encodes one or both of the two antibody

chai ns. iftfermpwortyrimanily raspenséde for physphpsintivg GR hanthiesap SKD3Nrpeaed to play

"Proteins of interest" or."desi-hed.profeins: are,t : i :
epact al T Paiclls (it nsf shordpdiinispi aaipebin HaTEu HpdBE bRty
exanpl e, substtat® giecificifidsed PRD1 asdiPKD?2. Fasedainpld, PK® igamvPRIDE act© both Bikyn tdPA,
cyt oki nes, such as interl eukines gIL%, e.g. IL-1, IL-f, IF;3, I L-4, IL-5,

| L-6, | LRhpsphopylgte AIYKHIP, mhenggs PRD31fyileq tp dpso (flpusgey et ph, 2085). | |- 15 | L- 16,
-1L-17, 1L-18, 10 interferon (IFN) al pha, IFN beta, IFN gamm, |FN onega or
| FN tau, tunor necrosisfactor (TNF), such as TNF al pha and I NF beta, TNF
ganmma, TRAdentifpEBPT RGeS on\iteSH CERP: e sqadcho@E G potintial RKIR lcombensuis snatife

productign of .eryihraopoietin, or. an t her .hornone growm h.f.actors.., The..

et ol SSBBRTIAG Do BTN VBHEFGR oL R S ool &0 Py EGULrs m b8z Fastion
product i@ntiof t@nt ipdi @SthonineagiRN{csintder peditidBsCIBA sy DENtBatkliiag ukke PEIY.
Fab fragnments 15 (Fragnent antigen-binding = F%QQ. Fab fragng ts cansi st
of the \oPFaEBRemPEHR _@r@ﬁwétaﬁr%w%esmﬁ% réONBICE FEEEETEObYatiAes by
adj acent GRSl ARt AN, THESemIBNDELOLaGD N HENBATC 48R 1081 r O

wi th papain, Tromconventional anti i-es, but simlar Fab fragnents ng%
al so be mpeaghitemdbyi the tphO FiFaantibpde igreyamgy.i outetiey messringd32 Fualempe abragitebdy

frag ts_ incl ) S, i.ch b b g
cl aat g B HEpCPRT vt VBRI enbPFT ol Cap Sl RRER  AreloBfuhe

from t hemewility iedic@Ee WN 18&% 8f pesspRéetipe| Whikptlicds272er mutatioanlid @or effetahed
fromhost cell lysates if exgressed w thout a,se eIor¥K§} nal
(o

} . ltis .
necessarBMPdLpsientl (RHERE obbiHivpugeastet &gt sey Kt '_PW“‘I’HS site
pr ot ei nsy, 0@ NBSkecG8litedPb PRl BRD! Bibrd@¥nkiblal, FYRShAM itk IPK N MRIGHMS of

preparatrons ogﬁthe protein of interest are 25obtained. As a first step,
cel | s andfeotly phodphonylaing this|sbrintetssidse ar €ERE e @driproas nhelre kineser essamsdvitim

or lysate...T roduct of .inte eafter, | i.fied.fr tan.pant
col uh o ST T SHEtec Oy Bh 5 R AR bl b By (s AT
nucl ei ¢ f@ei R ahdlo &X&et g faytefn. Akkdnoma thvmbated wildntypo &R Thiusionogrotein was
ion-exchaq&g col umims, ethanol precipifation, reverse phase HPLC S hanx

Chr ornt JgREBteg Wit R A B HreaBRy eI Ko B TRAPTBOTR I QTG eohaig o GUPee

such as @EQEFEI . . E - Ski 1r t irfy
a protei e er@%’%ﬁ%%ﬁ? S e?%ﬁﬁggw g??‘%&gﬂreg%\/\fgf Isslgﬂ& %%:I/\%ﬁn é}ﬁ&%gg
art. Suockzo®idip gphospheryiaionestanidd eymtelsut riob €ERIYS [33y 1si Brtherdshamgatio, gei&@ ) a or

_( RObzesr t rgg(?b %fdn s:1lie9 %?r) the pMOTIF antibody (FIGURE 5D). Taken together, these results prove that
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Usi ng genetic engineering nethods it is possible to produce shortened

anti body fragnents which consist only of the variable regions of the heavy
(VH and of the light chain (VL). These are 10 referred to as Fv fragnents
(Fragmengyyyangapbe = fragnent of the variable part). Sporepibesedos
Fvfragments | ack the coval ent bonding of the two chains by the cysteines
of the constant chains, the Fv fragnents are often stabilised. It is
advant ageous to link the variable regions of the heavy and of the |ight
chain by a short peptide fragnent, e.g. of 10 to 30 am no aci ds,
preferably 15 amno 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). Exanples of
scFv-anti body proteins of this kind known fromthe prior art are described
i n (Hust gRR®tis algenuidOBRD. subktrdte bevibo wadirsyivy ard dostifytsedtetiles dapeaflib@ED
devel oped for preparing sckv as a nultineric 20 derivative. This is

i nt endedPiasphagdgtion Hteg8 ((ERlyl ar, to reconbi nant antibodies with inproved
phar macoki neti ¢ and biodistribution properties as well as with increased
binding avidity. In order to achieve nultimerisation of the scFv, scFv
wer e prepaimed3ads usioalops prosintty teith CEBT R HdemaiatpmsiodsitkiZds 11 Thanaking it

mul timerisation domai.ns nmay be..e.qd. i : i

T e R PR T O 065 s OR RR ER e A L ORISR

t her e ar ¢haddes Wethegforayeaiti€isd iPI(4)ihbiading b€ wild tt greaCER D and thie WL -C 12 A/mfuidint

regions of the scFv are used for the nultinerjsation | ~odias, tri- and

pent abodPe@yriomyng; %B@H’S‘/hl%lﬁ e°V§§PY 1%EHYFe H‘s’f?n Cﬁfté’ﬁ%s !&811‘0 H&&%@ ﬁ? Uy traosiently

20081107%%%?&&% ER2QO8E0R249Rs RARORLAREdICwEE iMerdBhataifored Wille aShREdrenting
;

of the Li _eS 'n an scFv nolecule to 5- 10 am no acids leads to the -
f or mat i ograditnthelibdi digerenti phasphainositifes pd rhound GERIHPIpicing er dgsesdsd: vigriheir

t ak I D . i L L naoK: .

of sl GhF 1 Wi AR o ANThidh B TR HESSEaRhskicn (oAThRTREN on

pri or areverahplhgplicipidl spasics Partidisptayed s@bng, inf@4ipn. vEthBI(HPr(Haoatlz dthé, 2003;
killed . ' di poer | derivative. 1t j

o a 1 uskaR e Srrauobh! SOt oAt Roceieto DB B et bl Gristr SH AR

pref er abjoyel 86acei@iionP hEEQNAREY td BGlofe WAR t9hePlotRtsufFesiifg irRfoavddl 4ffinitys

connected to the scFv via a H nge regi or(ljbée_. 8BEal so_from

| gGL d
Li nker refgho RERGxS R emuisnt i hisiesnhadipi dtiek Egg@rﬂaeén%ﬁ%da%@n% thagr ¢

can be f€ ﬁﬁl !) ce.(lli%ngtto %ei:gé%zr%lg%(/lgl&}/istygt{%gé}f[&?ﬂatgﬁ'%ym.l Phls RELSQRARANE. &

trival en ohotrinmeric sc tive et af., 1997). Sckv

deri vat i afEsityvher €ERTVED \RI(HPeafdisharcli regidtys e Mgeraction iofi keERE ewitkngelgi

|l ead to the formation of trimers. 15 By "scaffold proteins" a skilled
person nBSMERLLY functional domain of a protein that is coupl ed by genetic
cloning or by co-translational processes with another protein or part of a
protein that has anot her function. 20 The skilled fgerson w_ |l also be

fami | i arThi ERRErelgin ey epmishiy olnedon g ¢ P 4iastsr piotein {Hgnadg et al,, 2003).
tetrgyal B ki SR LERT I GholIAMSARrind 192 MR s 2B1HPD Biskd

carried out ri- or tetr c “col coll structures (Lovejoy et
al ., 19981d tRasfer edramide bet@ @B mdPalmimest Talhis crtlgOEP-tagged Byrsipas phivtlil dyped iR T

sequences 0 introduced jnto a host re.call "het er.0l pgous
25s equen@@séngrﬁﬁgf‘e\ygF K ﬁé%nesstgg m#ﬁ@@? ge élg.mguﬁﬁ% ng%opecatcg owt%1 he
host cel dnaly@¥@Worl derdrhie spdcifs it dr-5 et @RGLLyQlsirg&NER ES-Haske sk 3 8 FIGUREGB).
endogenous sequence or gene in the host cell. -45- WD ) '
20081 107ks®PCTsEpxmudl wykmydlar vesicles containing pyrene-labeled ceramide as a fluorescent

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

2005; Somerharju, 2002). When these donor liposomes were mixed with an excess of unlabeled
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A "heterol ogous” ,protein is thus a protein expressed froma heterol ogous
sequence. Heterol ogous gene sequences can be introduced into a target cel
by using an "expression vector", preferably an eukaiyotic, and even nore
pr ef er abkyg oRéa® | an expression vector. 5 Methods usgdrt@oeHesiszuct
vectors are well known to a person skilled in the art and described in
various publications. In particular techniques for constructing suitable
vectors, including a description of the functional conponents such as
pronoters, enhancers, term nation and pol yadenyl ati on signals, selection
mar kers, origins of replication, and splicing signals, are reviewed in
considerable details in (Sanbrook et al., 1989) and references cited-
therein. Vectors to may include but are not limted to plasm d vectors,
phagem ds, cosm ds, articificiaUm nichronosones (e.g. ACE), or viral
vect or s sdéeptoRSiphamitsOWer Sreatee il Pyiahy Suodéhedieei waks neghigélgaiagdioating @finimal
virus, herpes sinplex virus, retroviruses, bacteriophages. The eukaryotic
expr essi PNABERUSCETaAG RRReTda [AeSeDERs iRep rangsSdatp ek sioydn | [P eiide Wikt
facilit atgo tdieR PLARAAAL! QRoBl, 4 BRalPElcasl n HRGHELe SHSMORS, il bAk Modf
replicatron and antibioti'c resistarice genes for selection in 15 bacteri a.
A vari et gbsefveeoiban yoitial cetopelad sicoler-trevtionter, catle maaiusddFIQURESH Infomipered itnt o

whi ch a pol ypucl eotj de ratively. linked...ar | kno in_the
ot Cona D8R Eblee o S RDPaiy s Viehln S Sr kR SetSt £ NS s
La Jol | agapfdMnchemiéi ihens , flucassbakadrlCIARE BBINEga suddasts sian CERIT pliosBiadrylation

Bi osci ences C ontech, Palo Alto,. CA.E%O In a greferred enmbodj nent. t he |
expr essi OhSFEEtIS? downiserislss carn)ide HpnshHAcHYEY Y dedrIstesistirintios ahkhcprofedn o
regul at o yh SRAHENRS I‘?@ﬁ@%s@aw hefxﬂérah‘eﬁ(ﬁﬁﬁl%wﬂ%d@m%ufa{e@@ﬁé RYd1QF PT(&)P at the
nucl eoti de sequences that encode for "a peptide/pol ypeptide/protein of

i nt er est GolEheotoptemn Beypposbeivbrlonasedisted aativation ¢fePHKIIP o(Hausaes et iapt i2605).

and/or translatjo het erql ogous 25 nucl.ei ¢ _acid sequen Wit hin .
oot el TeraBelodHRIBR i eddPalioraaPab oF CEARORIER DF i bt gt Olei
I nter est 44 |, bob@y r@ﬁf%gf ' ekt € dRaShSetd BlihLtuiINGle f
amount of gy ORI L 20 Alzeg%s_l R R 0081 055495 s LR Chat et
present PRDtihenagdbiningdipid hemenstagistof §jolgireerdrangsdcqotsygpepreidey copitotlmigrthof
i nterest _encode the | egt e 2 i o) xanpl es. For
exanpl o, TR T BT e Bt A R el B B SR St Tt et by
Nort hern bl ot hybridization, ribonuclease RNA protection, in situ

hybridi zation to cellular RNA or by PCR ( (.Sambr ook _et ., .1989); 5
(Austibel Tha trapsfer obgoymigs &poatfhe rﬁ%ﬁ%@ﬁqﬁ%dﬁeﬁsmﬂlaf%ﬁﬁc%&ﬁ%q tlefiie
can be %%hhﬁh@@{a%a\éérai.m3m&@%pa1&e@ swéyg&iahéﬁ(smgl)\@ﬁ&e{ {]eéatﬂu@& thd0,

by radi ol mmunoassays, by inmunopreci pitation, "by assaying for th

bi ol ogi cBT teageniewite §MamdiiheGrPere kud Rislgwiay ndA0a b shadptivrigingra rrikeqpiside & FKD
fol | oved, iFé‘%San%na%Li%zﬁ{O% BI&G A3 NTRRGPK zﬁp@?goﬁp&%ﬁi%)that %@&ﬁ%ﬁﬁ?&dﬁﬁom
2002) update or by onnéeneous tinme-reéesolve uorescence assays.
10 " Tr angftlecTGRrinhidit tielkadivg bf PKIDoetT@E nhanbrbrdch and drfoneiwitk atdreleryoransport
expressi on vectaor, resylting in_genetically nodifie el | tran i C
ol 1 & eI Bp ooy Jhpre Aot et K RO et Aomant LRt BedEn bod.
€.9., I NoyeRRPREQOK o€ICHHT shokBPIsalt ihAuSabRke®locsll DAGZRR und AL &fhsequently
Transfection nethods include but are not limted to |iposone-redi ated

t r ansf ecttinoiate PKID: aagivity Ing Ressgioat sansporprkctepti thiathiypethesds, evertraspiopdy pamessed
pol ycat i rH§xd 1230 7 TRfH ' Oy .

fusi on, @?Ir{gﬁ%?&npg%t i%ccz)iﬁEEan lr%a cgr ol nj é%tb ?gn%ehgg g@gaﬁglg?{/& a@é@&@%@%@ té%r% Pgn
i s a st abldegdnvanPKeErtGCompardkhe theansitet tdaxpressied lobdothh@GERPreld dgs aopt CERT-
transfecyt] frequ and .expr essi of the heterol.ogqus genes. . in the

b £ Foul SR er e FYD AETuR o ypiefed Bagtretv & s R rt o DLt b

det er ni NEAGORE DAY, IS oAU BRD L@haidil! RollhR@dYyeCLRN Fotbhe, BIRMS HH4IEd S
are 20 either integrated into the host cell's genone or an artificial
chronosone/ mi ni - chronosone or | ocated epj-somally so as to be stably -

mai ntained within the host cell. The practice of the present invention

wi |l enploy, -unless otherw se indicated, conventional techniques of cel

bi ol ogy, nol ecul ar biology, cell culture, inmunology and the |ike which
are in 25the skill of one in the art. These techniques are fully discl osed
inthe current literature. See e.g. Sanbrook et al., Mlecular Coning: A .
Laboratory Manual, 2nd Ed., Cold Spring Harbor



47- WD 20081107388PCTI EP2008/ 052493 Laboratory Press, Col d-Spring Harbor,
N. Y. (1989); Ausubel et al., Current Protocols in Mlecular Biology (1987,
updated); Brown ed., Essential Mol ecular Biology, IRL Press (1991);

Coeddel &g 2008%8ssEXPr essi on Technol ogy, Academi c Pr espcrdi28dgyas2488t hwel |
et al. eds., Methods for Coning and Anal ysis of Enkaryotic Genes,
Bartlett Publ. (1990); Wi et al., eds., 5 Reconbi nant DNA Met hodol ogy,
Academi c Press (1989); Kriegler, CGene Transfer and Expression, Stockton
Press (1990); MPherson et al., PCR A Practical Approach, IRL Press at
Oxford University Press (1991); Gait ed., digonucleotide Synthesis
(1984); MIller & Cabs eds., Gene Transfer Vectors for Mammalian Cells
(1987); Butler ed , Manmmalian Cell Biotechnology (1991); Pollard et al.,
eds., Animal Cell Culture, Humana Press (1990); Freshney et al., eds., I1I)
Cul ture pereAtidnertantad dslivefN and Bufotded SM/IRBE )syntSedid 74 nikilar fedtipn Geb kec@ntdymt h

and optosis, A Practical ‘oach,, Press at Oxford. Universit I €SSS

(1905} Phenahisaibed faiithe [BGrnOIRY ke Ndp i B e DAy gt 1l GO

(1990); LHELAR! viR QLA of X DRI e KAQMF\/&LI@M; & SDN3005) NRN A yRdRdted) ;
ni

Wrth & Hauser, Genetic Engineering of mals Cells, in: Biotechnol ogy
Vol . 2, lpidckidewned Nird/dudreaped HiedpyaleeBDA41 and REDsa theGolgh corpplsx gnd blocked

Enzynol o Academ ¢, Pres 5Lnc. _ X i ices:
A Labor ary Ao Fog R neBR R s At Y e Rtlely Bhe st of SSRLRAE GBS
of produgdritgida (hietakred hDODOS), priditaging aafiticaitreleest cdramide de DA G oymrcssiang PKD

i ncreasing the expressjon or. activity of a protein having an am no acid
sequenc e oNIERHpPt ‘?%&fgé‘:%%l%i dogeni c acute regulatory related |ipid
transfer (START) domain O aderivative or nmutant thereof, and effecting
the expression of said protein of interest. In a preferred enbodi nent  of

the pres®ntadirgethe gwestiore offevimseeri GER hanetiated PRLY aptivatipatindeed wosketss) Béous
it . i _ at’ . :
Phe. St cseleflsERERR RS obf it BChE: Dot kBB RERLIEN PRSI NN
prot ei n fosa gigil FeRichen(sSTART fdgemiprotéians{HRRrembler usdcl aaspRET Por SBQIBDVANO,
-48- WD 2008/ 107388PCT/ EP200 52493 27), - Star D7, GPBP, t ,
St ar D13, PTPEER i?“%P&r@&% &) %O%b%nfﬂnﬁogfﬁﬁog&(%\‘?@ ?%s@ g’r%}%o‘é’t i?t%étg‘?
(SEQ I D MghindRour Mad\BibrcastliARer (IMELFIGUIGAGH). Woeprassidh (Pkiusél @sdda DV, avigith

mutant thereof. 5 In a further specific enbodi ment of the present
i nvent i omhibite sersethtydransparhaf eargepioser (Hepsseraat ab D08 ThMrrdeld shiln 29P bk eloppst s

char act eér.,tigegg aggoggéh i3 %Mféﬁ% QRS %tﬁsi%ﬁze%g%? "THiS cohikMEd H{a@lﬁ[@( \gr%sQ

char act er consi sting solely of a mai n such as Star D4
| D NO. 2¢kyretedtianbKI3-85QndOnthNRmn2E8, oubhssPoCeSE@sYidn MIERT )wildrtype and CERT-

hosphat j dyl cholin t f tei PCTP .10 th
oot 1 cS Eottael Fgmer thy BB of Foureh i RACRE o tere ek B POl
in that 4he obORT sHOTEhScReOhelebretién Seihegt aCERT-8M31 hemgiupmpandi tsttho gnef

CERT (SEQ 1D NO. 11 or 13), StarD4 (SEQ I D NO. 21) and StarD5 (‘tﬁEQ | D.NO.
23).  |ebservedipithehe EEBAGiAd e GroteiRe T s dsisraccoraansa tYidihe AImprsttip actpation

char act erd ' @Egi"’lt DPeeRART S%ﬁyg’@ ROt el .4 : ;
25) . %I n 66111 %lrggff??r e e?vl‘tfl)cggli%eﬁt 13.2,%3; 'S e%g’oggﬂd&%gyﬁlééhgéc%%# ?ggl%\n@t%%e
SEQ | D Nagnifidantlynerthapoedf &r vizd Epitotiamsdert agivityhef theeSERT mmtash (FIEA-REe6B).

e oo HOSEr o Beard Tl o DR ety R r SRR b R biehP Abteadedn
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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20 19), or at least the 223, am no acid START domai n of CERT and CERT S132A
" (SEQ ID NO. 17), or at least the START domain of StarD4 (SEQ ID NO. 21) or
at | east the START domain of StarD5 (SEQ I'D NO. 23) or a derivative or

mut ant t Gey Befno73ggn a particularly preferred enbodi nemtcoErisaspogesent
invention the nethod is characterized in 25 that the START domain protein
is ceramde transfer protein CERT (CERT=SEQ I D NO 11 or CERTL=SEQ I D NO
13) or a derivative or nmutant thereof WD 20081107388PCT/ EP2008/ 052493 In
anot her specific enbodi nent of the present invention the nmethod is
characterized in that the START domain protein is nutated ceram de
transfer protein CERT and said nutation disables and /or deletes a
phosphoryl ation site at any serine, threonine or tyrosine position of
CERT. 5 In a further specific enbodi nent of the present invention the

met hod igophakachiediaiges dfnhd Balgi ahearSTARERID has eep detmensiraies! tsplcdtke with

ceranm de transfer protein 1d sai d ion disables and /or d es
Che br ot Bt FORRHS TR P Thos BRBEDT 8t HondEht Bl RS Eerth Sufifiis AFGEL
1o In a Rardy G ALkcREEIECOSY NPadinge Mat ofe frbginlbedrad id O3ERboskivd Gelgi
met hod is characterized in that the nutated RT is CERT 5132A @Eg | D NO
15). | n meionhFIGEAILICeRY contrashan mddibientto ithe artinloppletslizshonyuigh GH2¢ at the
charactegized in th e ' T aTMoTey LI E8hihs! 8F
o ot 1 OPED Sk Bt (AL STELR A EIHbGR, ST ERRAHARGERLLE ERNY OF
control mat,| seepoeskdsagvesiaiiidr prrotteicn wérei fotred estcontaint twh eared ypretaindssedRPr ol
cell does not have increased expression, of activity .of ;a. protein havihng an
anmi no acPAVEBguEHERE ot iRTShgS CE{I%Sr ﬂd&B%JﬁPrgseg& u(ts’(%lg-]r_%egrwg%t%ﬁp el Ated’
lipid trenghRE 1S AMRI HHQMBIiD iR racebraiict Wath 1he Wservbd @hdngbh el Solgi @émbrane
anot her specific ‘enbodi mrent of the present invention_the nethod is

char act estiug@t dus tofegel mgeasesdn eeramidedeysisddukumagn efaly 2000 SYpeasbatab, KMt
10% 10about 11% to about 20% about 21%to about 30% about 31%to about
40% about 41%to about 50% about 51%to about 60% about 61%to about
70% aboutcondlUsibn, wbbate RBHIfiabOERT8HK% PEDatnbsirat®80d patyist evidee frabaemel
100% about, 101%t o about 149%. about 150% to_about 9% »abqut 9

2bout 298 HIORBIL D BEEUR IR Bt CHETHRS P ABORT BST9 o "anant 00O vo

2008/ 10738&RETiEBARRGHRERAAchinr farp&it procedectippdivithil cepdmidbes peisante for

invention the nethod is characterized in that said _cell is_a eukary}?t itg
cel | sucthe gethesjseakthe BRI aetivagesrpf G # Lindgl megrpbiapes. MY Rurthppdgmenstrgie that the
mammg)] i i b bl G giraed flodPARLEPRT phoWpBRAYIAR CEIRT at
rrem:?d ?%S% airsatghgy?géjg&?dn%y%at sal dfeeée aICEiI%&H;n ani mal gel }6 na a furtﬁer
speci fi cseeinbddnent ddcrdebieg phe séfmity 0§ SR DAowrds mst imd thrges PHARY dx eayurg ed
in that said cell is a .netazoan.cel h,.a - el I n anot her

speci fi cCRHBHRE ‘?ﬂds(?? h{’rxﬁéraﬁ?%égﬂ?lt{l%égﬁ thﬁG(g%leC%nmgjtgﬁgﬁnﬁ's charact eri zed
in that said cell is a bilatcria cell such as Drosophila nelanogaster. In

a further enbodi nent of the present invention the nethod. i s%fcgﬁ]%i;ct ri zed
in that Ebg date@f|thg preseny dnyeaiipacleagy| dementpte thah QVEGTRIFsson; G ﬁ’ﬁ?‘&%r
ot} i A bl df i i ent nh"x{%\/@ﬁttﬂe@&b HieER T
rre{nt:gt!d ?@Ogeﬁia%eacgéttlg}li gigﬁ%%tfléaget at gﬂsglﬁg&ggpfﬁ%ﬁ‘s% 1gﬁﬁ§u’rrana cel | sucheas t he
human nyetpomssiotentlle reidBicin HEKEBBsd BeretionHsIRIPA Expefimess were parfpmeter Hae

enbodi nment. of resent .inventjion the t i Lzed i

said cel Tcg“i yéf% PIEWZW?S &%ﬁte‘&]ﬁg% ja O%?Ifdnsreﬁ%ﬁg%%ql?gfﬁ %1%(%1%8%«3%‘!’66 Sﬂcﬂeo :El} @(?)1 or
YB2. 0. 1&i1kn 18 dofridies dembedi wentioafoltHEP pebdgniva meenirédoin tdile thathadbeis
characterized in that said eukaryotic cell is a mammal] cell..ln a

Speci 11 cremsouiivant obho UK RS sk oaterphe e s ot & chis ingitafts sag
in that =g r@gml' ' Gl PSS GetldANBEA th Vs Yanll Frtllor uABEKRYcs th

Ki dnggy’j/1 C@%’f&r%n ey liﬁgnlgid%,au%g human ?ens epi t hel iSainm PER?:ECGTM h?JSrra%
enbr yoni engortdnieple HEKFOBIn tha bscrétarysttasspddt. dney, African green nonkey

ki dney, human cervi cal carcinonma, canine kidney, buffalo rat l|iver, human
| ung, human liver, nouse manmmary tunor -39- nyel oma cell, a dog, pig or

macaque cell, rat, rabbit, cat, goat, preferably a CHO cell. WD
20081107388PCT/ EP20081052493




In a preferred enbodi nent of the .present invention the nmethod is
characterized in that said CHOcell is CHOw Id type, CHO K1 , CHO D4,
CHO DUKX-B 11, CHO Pro-5, preferably CHO D&X4. 5 In a specific enbodi nent
of the ppesmbindymgenti on the nethod is characterized isCwbbosidsspr ot ei n
of interest is a nenbrane or secreted protein. In a preferred enbodi nent
of the present invention the nethod is characterized in that the protein
of interest is an antibody or antibody fragnent. In a further preferred
enbodi ment of the present invention the nmethod is characterized in that
the io antibody is nonoclonal, polyclonal, mammalian, nurine, chineric,
humani zed, primatized, primate, human or an anti body fragnent or
derivative thereof such as antibody, imunoglobulin |ight chain,

i mmunogl obul i n heavy chain, imunoglobulin |ight and heavy chains, Fab,
F(ab')2, Pc, Fc-Fc fusion proteins, Fv, single chain Fv, single domain Fv,

tetravalent single chain Fv, disulfide-]inked F dommj n, del et ed i

i i Doy RSBy PO G, PGS GO R bl NG fouinch O TS 8 rg iy ane protein
f r agment gandfdfin AREHHEH aPEPEdisELPIhe ROLASPHT ABRTREIGEREI 918, Wkeh @i cells from
Fc-toxine fusion, scaffold proteins. The invention further relates to a

met hod fIGKGURHE BAawsragoaled nad itlsnlyertesspriifoy i Bavifersia dpesplog Sprdieimiibgpies m

I nt erseSFwe&e%zgﬁt lexﬁé}{m&%@ £GP B8 08n Sk Rt Sl Nredbreb ?éc%gﬁ)r 3chme
expressing a protern havi ng am no acl d sequence conprising a

st er oi dogppateat, stuices siediut Gtfyrin edcaptedlelelpindre detnsilan boBTARTYL cdbdsrai n or a

derivatiyve ar .nutant thereof.. The inventi.o ther relates. t.o t hod, of
produci n %%Pr@fqﬁ ls‘ég%’s)‘&&g%tetg? gPlélgjaﬁf%]f 350516]_%?‘ Eﬁ*ﬂ{% pekguly pmplicetedm ?g%ar Whg
i ncr easi gicbiRRdBHP hRS D MentHram stBhdILE c&l-Ratics grasind Mhdmatt doS BEsepedng bs
conprising a steroidogenic acute regulatory related lipid transf r,(Sﬂ@gT)
domai n choth typepo D poERInTe saPeiy ispertdos Jipuhvesiciss Eam (e BR via ths ftolgiHe tiof |

and ¢f 1 Shbdfi0nbiifi AL BERIL A BE o3l CRiR:Ehd Rluds MiRHPS by waRGHERYaldR the
order or*'steps a and may be reversed. In a specific enbodi ment of the
present prascaninvanionter tire finodimes dreimflnenced bp(didleri zed in that step 5 a) is
carried out before step b). In a further specific enbodi nent of the
present invention the nethod is further characterized in that step a) and
b) are CPHd fidn@UindShestRne eleed Hoddl Horamgilhton ehdodidre ptotah tahepopr feae nlic

invention the nmethod is further characterized in that. step b) is carrjed
out bef dpelgseepplgy to the plasma mymalrans desciabrdod the Mresit lpﬁglt%rlézférhe %Pﬁl}%‘i]fq on

the net hzﬁ?pﬂa%&&ﬁﬁcﬁonﬁfoiﬁﬁs ﬁ’x@-ﬁlﬁgﬁ;ﬁf}@nal OReke8pre@fiod €GAVEURRT t hfcreases
protein of interest. In an especially preferred enbodi nent of the present

I nvent i drioplisemaeuticd prateinyeodstinp of desrsarpretdins sidnad antibedicafcyfoakglest gragthand
purifying the protein of .interest. In S i fl odi f r nt
Phvent i oetReshah s Srmr s 8L AR alufeg ol SRRl BR efivd Mt RS

havi ng aRe@Blal@ba@idhr6REdeeNce conprising a steroidogenic acute regul atory
related lipid transfer (START) donmain or a derivative or Iant tﬁereof by
t r ansf echlthgyeh he| methpd lcacristy Wy EN e dLveaEoR ﬁ&%chengeﬁfﬂnyaaﬁﬁ eih 2HalPY an

am “go ?cérgd?&igﬂ Eé,%#?"ﬁ% Eg%ﬂ@@ of slcBisU FURE QRGP G hRa GREHb AR Mcrkeah @Bk

li pi ranster n or a derivative or nutant thereof. 20 In a

speci f i cameorind dif meekeinoprotesdpeans entaitily depenidoen theeparieHardneprepel thesprotein of

transfectjng sai.d cel] with a first pol eqti de I ratejn

havi ng dﬂ{eé%f'n@hgc‘?rooté%dﬁgﬂ%cgr Eompt'T E‘faﬁéfgé% t“gttrho&d% g%lglghg% H%tieuc} %%(“g)fia odr y

rel at ed $7pRY dofr@isirekin(SOTABT T FRONBiafDO0r StadB énaahitiet rderiuitnthdardudr eof

and transfecting said cell with a seco gol nucl e, tiﬂe Fnifdi%%‘for a
orylatable C

protein Netablyi dieckighest titers are detected m cells cxpressing unphosp T 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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25 WD 20081107388PCT/ EP2008/ 052493 In.a specific enbodi nent of the
present invention the START domain protein of the nmethod is characteri zed
by bei ng induced upon ER stress and/or is structurally characterized by
havi ng neyd eokM@sssst ructural notifs besides the START BOMBEPMN0SMseiv3as
StarD4 (SEQ ID NO 21), StarD5 (SEQ ID NO 23), StarD6 (SEQ ID NO 25) or
PCTP (SEQ ID NO 27). 5 1In a preferred enbodi nent of the present invention
t he net hod conprises increasing the expression of a protein having an

am no aci d sequence conprising a steroidogenic acute regulatory rel ated
lipid transfer (START) domain or a derivative or nutant thereof,
preferably by transfecting said cell with a first pol ynucl eoti de encodi ng
for a protein having an am no acid 10 sequence conprising a steroidogenic
acute regulatory related lipid transfer (START) domain or a derivative or
mut ant t kegledfhis s dcataptichhelyiusefubfis dast prodeaiurofdmiaterapaniaiids o6 irtpocaadidates
untransfe(%gd cell, transfecting sai Seco nd pol ynucl eoti de

encodi ngPTHHE FrETEREFHAGTT PAFEIREY ucafjreseiaﬁ‘:hafmﬂrd@f’eg? errbodl ment of the

present i {RhECHbqImER R @ inSe iRy, a Fofub &l e i idnstoRd WA @k iRSDNA
expressed in step a) and b) are not entical. The invention further

rel at es ¢aOs@EuGiBEh @‘EDVQfaHﬁ) S8 emqw@lwuba@ﬁ%dé@méel@ﬁ110§ée oBtagystable el pogls. For six
I nt er est elln Wit ass %8%5634]@1% to thd SIAAT H&eﬁlﬂg fi Sgﬁfééﬁzg%lﬁgsc ﬁq{lfe%f%ﬁ & Be

havi nig af afi o Acl & sequence Comprising a Sterol
regul at osnalysed abedhé m@nd;nt roinsbein (BTARFstddnaiase @f @ derdckat] wetibrdymthant

thereof in said cell and effecgt he. expr Lon of. sai otei n of

|t o oot SR g SEfe RS Rrarbch i sterinet RS e fiie ty B nitpespt
‘produci NG HRARLBRANS kp&eRd SloBtRi9! AloRinOthel HigiRkEEdludsiira s@eal ih (BOBEI psdlag
|ncrea5|ng t he expression of a protein haV|]? an am no acid 25 seguence

conpri si lﬂﬁg‘ méh%ﬁ@@éfemu@nhémc@ll& wyiaiing eyS Tt b demain; gopgruct 5%@?%%011(@‘75%)
domain og, iof &hﬁ{&%w@ s I@%@%@%@g%@&@ @@ Gek! oramraﬁ LS SEIND Ry d

proteln er est PCT/EP2008 52493 In &
speC|f|Cmembpdnnhmbmobemhemmﬁéﬁemisﬁh&emhmﬂmmnmenﬂsﬂhadmis)bhahamﬁ%dbﬁd@
in that ald nethof in increased s ecif”p,ﬁgét qpt VI%%}Of
said pr érflﬁm?)tfonrsn TeF% t e%ea eS| PV TGRS s FOr™e ?ald
previ ous¢phahdeanspretied o\ﬁnahﬁbcahd%o sitRLCES0potn sep@osii-fage f‘&éptbﬁ&n&reﬁhﬁl@ﬁ@y as of
i nterest, but whereby said control cell does not have increased pre55|on

of a prowell as fakly rﬁf@ﬂ%fﬁCt%hCH@ et fines apdispteng BenmprAKT Amainreries 8
acut e, 1 r t%u [?4{ ¥nd § a?lt)g d.d Lk gy LARR: te%lée 6 -EﬁFBT[%ro&lt%h Q:af?efcn? Sahd %@ﬂé WiiklePT

mut ant n"a specitic enb nt of the present i1nvention the
met hod |ﬁmmhamamUEmdmed;|n that the protein 10 of interest is a protein
whi ch is passing through the Gol gi conplex. The invention further rel ates
to a nmethod of increasing specific cellular productivity of a

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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menbrane or secreted protein of interest in.a cell conprising introducing
~into a cell one or nore vector systens conprising nucleic acid sequences
encoding for at |east two pol ypeptides 15 whereby a first pol ynucl eoti de
encodes sy @i04/ai78gshavi ng an am no aci d sequence conpriEiTEP2A0SISR496I dogeni C
. acute regulatory related lipid transfer (START) domain or a derivative or
nmut ant thereof and a second pol ynucl e, oti de encodes a protein of interest
and whereby the protein of interest and the protein having an am no acid
sequence conprising a steroidogenic acute regulatory related lipid
transfer (STAR T) dormain or a derivative or nutant thereof are expressed
20by said cell. The invention furthernore relates to a nethod of

i ncreasing the transfection efficiency of a cell expressing a nenbrane or
secreted protein of interest in a cell conprising transfecting said cell -
wi th a flehgh of eySITEREdbindin mac oaty gtvaeeprld6 ¢ ASthavinngcds, aretveceadisd to 223

sequence conprising a 25 steroi dogeni u requl at.ory rel.ated | iRi

t r ansf erar(‘@?ﬁﬁtfi;’ RRFhSREF a@%ﬁ?@’&?‘? éé&g‘i’ tzﬁ%na 0 9@5?5 depeniding o1 tht BrrT
2008/ 107@BRRC AR 008H0&24 93t Bsteafiking URSREHI BN tthy SITARTS fdefainngrsotird ed |
wi th a second pol ynucl eotide encoding a protein of interest,whereby, sai

first aneredaeiopbprdjenhebiedrmsbextanding pragly dbe Siirellength ofHie nyelevgyhieh st
In a furt, enbodi i BV [ t [ i
R e o e R R
t r ansf ectebolgricn ¢ftpe STAR Tylomeis fhatilyaserebd?, MYNBY-SHRR T SEARdoan. dicZpe sthictine
m ght be fused to the protein of interest, |ocate n the sanme_expression
const r uctongisting, of mivgetranded swistdi eptiparaligl B-sheels éﬁng ergu’”e Wﬁcﬁgﬁ?g‘“ﬂlﬁ@ta and

i nventi t JRLE i i f 8CL4 t féhgigncy
of a celoilqmgé(?r‘rpa%oiﬁ@fngh?he agg?)t@gnﬁallr%ga g% eg%r%%?e%{()?%g gﬁtg;‘egﬂradrigaagu% %g t he
t r ansf ec§TART afomati' A8]) byhilei 4 kienlad dbeein specidic tohpanty &t leiownoss Brtle rBegenr

t he expr i of .t he rter gene. The invention further relates to an
expr &ssi m&%ﬂ}amcéﬁiﬁm two pol ynucl eotides, a first polynucl eotide
encoding for a protein having an am no acid sequence conprising a

steroi dogenic 15 acute regulatory related lipid transfer (START) domain or

a deri vajiien® FCRRIraBhcdniRkRebongiis £e69BACERTYOBRITELENID 0 J0PiMIgCERT, &
protein of interest. In a specific enbodiment of the present invention ﬁhe

expr essi GREQ/E2Nor13).s Tohtermc CER T dyrthermoraenco ipassTaey tbardiossiple splzgedormy o
manmal i [A .o fapily . PGIP (SEQ 20 I D NO. 27), .
St ar D7, %&%Yar ?heﬁﬂ%éd%%f?ﬁ%{%ﬁp gSt arD4 (SEQ ID NO 21), -
Star 6 (HBEQet “CERT2 FrtheStardipaéSEQCER TN@ote2Bdnd ilrdiybisings, RCERMERCBRTEACH
or Star or a.der] ive or nutant, { f o I n_anat her Laent  of
the pr e%tpr?tﬁ%mﬁt %R?ﬁ%s?@nhﬁ%f‘gr STpgotgﬁlalagi%g}q}e ’e]g{q?ﬁgt{ﬂe rOtte]t]'ule
25 STARTMRGERRT RoRireardy Sﬁq@m{pmcﬂanggeaa&bmmsmm (HdoalR, TOQOERTmSE QA aD,

NO. 11 Ozroo%E)RTL: EQID NO 13) or a derivative or nutant thereof. -56-

20 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

25 complementary sequence. Preferably, the polypeptide molecule or nﬁc}éic acid molecule is at

least 80% identical in sequence with the original sequence or its complementary sequence. More
-33-



WO 20081107388PCT/ EP20081052493 I n a specific enbodi nent of the present

i nvention the expression vector is characterized in that the nutated CERT
is CERT 5132A (SEQ ID NO. 15). 5 In a specific enbodi nrent of the present

i nvent i ofwd faes/Bpeggessi on vector is characterized in that/sedeo52495t

pol ynucl eoti de i ncreases the protein transport in a cell via the secretory
pathway. In a specific enbodi nent of the present invention the expression
vector is characterized in that the START domain protein is mutated
ceram de transfer protein CERT and said nutation 10di sables and /or

del etes a phosphoryl ation site at any serine, thrconine or tyrosine
position within the CERT protein. I n anot her enbodi nent of the present
_invention the expression vector is characterized in that the START domai n
protein is nmutated ceram de transfer protein CERT and said nutation

di sabl espréferadig tll@rpoﬁ@lepﬁ(&sntoﬁmmr'at eidleiki zmix‘smd])ac@BKB) atplmﬁp?ﬂ% yilextticah in
site of CERT at positiaon 132 resent invention further rtel aﬁes to a
cel | conﬁ?ﬂ?"éﬁcﬁg}“ﬁhéh‘?e?fﬁ’égls ﬁ?ﬂlﬂeVé’cg‘b 1S SPRERSIRTE REAH S ﬁ\dgs sP& o s

enmbodi "EISHl Eﬁ&é‘ﬁol%&ﬁ% 8Ph nbAYRALIdARo lEARe Galch it & 16R09 76 idmtizAdh boqutdiatwisai d
cell is aryotic cell such as a yeast, plant, woad, insect, aV|

fish, r eqht: pngm@lrsemma pt amcmplpmemméem%mdf displasibrisamsr agimilere %P%%‘b nt
i nventi on t.he g&?t:heo{‘lémgp é;ntgrl zed in that said eukaryotic cell is a
manmal i afvocern Sheci |c enbodi nent of the present invention the cell
is char anqﬁéﬂc,Eediﬁbﬁ‘&néd’salﬁlaﬁ ehcdbamimaldzﬁeren@slmdmnaﬂ@numess@lcmﬁ@m @Xtaropt

(CHO, nonkey ki y no i dn Iens ep

PER. 06 TMTZHUHE &Hﬁf %liﬁcal?ﬂ E;]g%s 5%@%%5 ‘618@"%‘ Sreqlé?“&ﬁey, e‘?Srtf?'llct{ayrﬁ1
green mﬂd@ﬁoﬁﬁﬂféﬂmnwm of 8oM firlcoGddsGr AMhimh aid) pieerkblgl IlﬁB{,,Z& auf fraBp9 bat
liver, -57- WO 20081107388PCT1EP20081052493 human | ung " @%FI iver,

mouse naHhaPgletianriserion oy SpenfItioR utards BgY be geppraed Hﬁl’:&éﬂtﬁegpé mutagenesis
rabbit, cat,, 09gR. ‘?a%&? fﬁpﬁgkﬁesﬁ CHhiGEL! - Efr&psRsd fhansIPs 'ﬁ%ﬁib@cﬁ CI—Z%

present Tiventi on e ce 'S characterized in that” said CHO cel
W | d typ@ottégdiahkind ZﬁH@sDD%) u@i@pﬁlﬂBGX Bl add@@aRetr&icepr ef er abl y CHO

DA4. In_a specific embo of the I nven lonth G
- char act el &@UFRFe HERE daE Cfenfs S%\“f’ileg ﬁﬁ%%é’f efsen pEFdPAL u%af ?am X
cel | sucdiT RRTGonRiEIROID N&.18, fusrt iraﬁ;rw)emcw deediiniell yhgingrfes emhlplmsteniﬂarcbn

the cell is characterized in that said cel] i ilateria c

Dr osoph| ,Laélgmfn@t é@agt}@mesméf @rlefb‘ﬂ;;‘ wwwit b99§é|<M3§‘G%1he 5??63

fish, TR KBIAEL are e RAGL IHef RRRHITBA the sdqh&ncR ra%aeaes
|nvent|on t e cer acterized'in that said eukaryotic cell is a

manmal i aidemtiab expﬂleﬁemalpquswnkl@nmhgrwdnt“sdgmfh@sa the human nyel oma
col L RE oA R oSSBT 5 B0 LS K 818 0k
(single or double strand) which hybridizes to SEQ 1D 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 terxﬁ “derivatives” further means protein deletion mutants, phosphorylation mutants
25 especially at a serine, threonine or tyrosine position, the deletion of a2 PKD> binding site or the

CERT Ser132A mutation.
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15 The invention further relates to a protein of interest, preferably an
anti body produced by any of the nethods descri bed. The invention further
relates to a pharmaceutical conposition conprising a polynucl eotide
sequencewysmbsrko7igdr bl ocki ng or reducing the expressi ORCOEP080584981 N
having an am no acid 20 sequence conprising a steroidogenic acute

regul atory related lipid transfer (START) domain or a derivative or nutant
t hereof The invention furthernore relates to a pharmaceutical conposition
conprising a polynucl eoti de sequence which bl ocks or reduces the
expression of a protein having an am no acid sequence conprising a START
domain or a derivative or nutant thereof. WD 2008/ 107388PCT/ EP2008/ 052493
In a specific enbodi ment of the present invention the pharmaceuti cal
conposition is characterized in that the START donai n sequence i s ceram de
transfer protein CERT (CERT=SEQ ID NO 11 or CERTL=SEQ ID NO. 13) or a

derivatiye or putant, thereof ILn a her .speci fi mbodi ment  of _the present
vent i ol an DS e SR Gt GBI fis Pip geisel e 05 Btp'sTh ve i B Rt
START dogghin o, ! D NO. 17 or 19) or a derivative or nutant thereof In
a specific enbodi nent of the present invention the pharnmaceuti cal

conposi t ARNxhdpk G RGY 86 indRGure Mabhiaty "t il &lch@lbta UL BOLES SRUYARMEEP E6SBHYY |
si RNA or antisense-RNA. 10 In a preferred enbodinent of the present

i nvent i oftfanhds ghbp neltictiteets cewmidsreldagmpriosnoging pefeviler o angmpranest Khgdipid

perp (e Reet iyl BE T Ee G50 Tk pfflany LERIET B80T s

St ar D4 - (&Rl &F Nalmith)-] -B1@E) NepaliBE6YH Pefigro-2fjgosiBt dhd@Bing BEQmhP bi@efe@8] fto
MLN64, St AR_ THEA- .15 2, CACH.or .St ar or.a derivatjv t ant .t her eof
In a par¥siiéhrosrargda o éf— P& 8%83%%@&&?38@8%5%% Bf RSt iyl hosphat
phar mac eyt o1 4HNP 26 iht kb bS4:¢ hairatin 288yoR. ThabnSAkeid0d Vrpmhiaotides | S
conpl enentary to the CERT nucl eoti de sequence or parts thereof, especially

to the SFARE/Mbeior onEsamplerstthe petivélyraepsivperl thisnipidmepeansris seayired at an
. e ; it n v . '
pol ynucl DG e AT 2R e Bho bR BPAR rp il Tor SRR £ s h Bpariad

pronot er
f urt her ieniadihipemdutf nbe,titiespo &sdritd by smaying nittolgen gasaAftectbis; thediuffeohpiksinM on

to the carrsysRadmelamy PHe Bl 8PSt sund o RTRIEFe Perdilefiag®le ©°
phar maceptt iddad 16 HERRRUipRD meaibRdnes i haBihe icbhdebirkth WcoSUPREa8EBIL. OA gantly
pr ot ei n havi ng an am no acl d sequence (_:OIT&{I sSing a st erol dogenl C acute

- 59- 15 \BUREBSIe (PeBBRETAERR bo Brus g s nggbith ey supgiserie &P et (MpdH st 0
( START) .ﬂgm&me? %ﬁfﬁﬁlﬁsgh,y C%Edé%@sﬁﬁgr c tiléatlﬂéntﬁggtol e orrhad atPF5°@ for
derivative or mutant thereo n speciftic

enbodi nent of the present
i nvent i oh ntingegp hEhersaeplt itlwal hasonesniied fvareex) 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
20  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
25 containing ceramide, The final concentration of phospholipids is 1 mg/ml. Ceramide is

contained at a ratio of about 0.3% comparing to the total phospholipid amount. After the mixture
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5 characterized in that said inhibitor or suppressor is a chem cal
substance or a peptid-inhibitor or an inhibiting protein such as. (i)
protein binding to CERT pronoter thereby inhibiting CERT expression, (ii)
prot ei n kogshgrp7tes CERT or PKD t hus preventing bi ndi ngrof/Eisid/@amd3 CERT and
hi nderi ng CERT phosphorylation by PKD, (iii) a protein sinmlar to CERT

whi ch however does not fulfill CERT functions, that neans 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 stabl e PKD/ CERT conpl ex) which is not functional due to the inhibitory
phosphoryl ati on of CERT by PKD and the hindering of dissociation of CERT .
fromsaid conpl ex. In a specific enbodi mrent of the present invention

t he pharmaceutical conposition is 15characterized in that said inhibitor
or suppreXaese has beer inbitaiddat 387C SuwPpreisses, ivk cOERTIgad ot $G,080 xgitve 30 muswies on

further relates to nmet hod for i ifying a | at or .of START dopmai n
protein ?Ilﬁ‘ﬁg? B m @rﬁﬁr?l%ﬁﬁ?gﬁ&h%f%%&e?o _ BToﬁ?jnﬁ?HﬁaﬁﬁhS uﬁegaranstei n
havi ng agr @@ RAiR edrkhiSERURE SBeARMAL iiSdeh thede SéntiifbateGadhaitiand Fhek &G ahat Y

related lipid transfer (START) domain_or a 20 derivative or nutant
t her eof , 1451[—)@@1&5 bin. ERJgrptaims tagreleass o iheilipiconesbrpe ayd Gansfered todhg

agent dﬁﬁo%mampﬂgct%ﬁ. Fhi GElyif PRl thd QELERS SRk WP CERTCH RIRE by

secretion Or expression ace proteins. e I nvention

furt her medsaties tHeoradioaetiveosbticioypf il %i ingtha sppdreadrnt dracioén nsiph afguiclewstntitlation

- 25conposition as described for the treatnent of cancer. WO :
20081107488ET1EP20081052493 The invention furthernore relates to a use of

a START donain protei.n or a pol ynucl eati.de encodi ng for..a ST domai n
prot ei n foluriher frsddi @cﬁ%tmﬁﬁu@ndacfwy prodlctt oH" Oo%e%nﬁﬁi%ttr@f’ﬁggfassiaﬁtwré%t .

5The i NVRALHhBRadtUniBe dreletlifsid Sontaifind AEISE.i Hertlsig 18f pdfyn-aldiaha thitfkods,
expression vectors, cells or” pharmaceutical conpositions as described. In

a speci f¢esamidpduttwesnt SUNe is rmeasuicdrast desehbed pevigudly (avioyrethaly ¢105). The
produci n o, S i LA er LG I = . .

i ncreasi %agn%felggagsg‘l% prgrn%g%?é: ﬁﬂ%?ltegcc{&f@{ F%/Sﬂ%fs ?%?%?‘éﬁﬁﬁg&?%gg% O;fr}%gcnl‘lll engmzli%i d
sequenceligidpiAsintg Bolst ef.giididgcpyrenalkzbitled r €gutatmide, r ehdit 8d,4-irpitcophenyl-

transfer (STA omai n. co S u e a der.ivyative or,mutan

{her of | BoSph YRR Bitine AAREEREL S Baba L et boy R B Y Soendit 38 o 10-
nﬂnnt ig N &89 bR RBMBAR NI IEE NTAATHEAN B bBRAHRNEEMN AHdATFIOSKSR kN infdhsay tig un
nhnn '

nhhntnnriseededpImm (araiiionn AHhEm JRRGAGRhRRhbaerefaa ARer AR AMHITQT R R

B AP Pk oo AR s s et g pan ey

key resigloeinsafsee (abeypr)eFantaderica itfresitere atee tommmliaed o (Rcthd meodeym intensity

20al COhO{'}th?igécir 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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aliphatic Il,L,Vany nACDEFGHI,KLLMNP,QRST,VW
aF, H WY charged cD, E, H K, R 25 hydrophobic hA,/C F, GH I,K L
negative -D, E polar pCCD EEHKNQRST-61- W

2008/ 107%%8%3%{0%%008/ 052493 positive +H K R smal | sSA £t T, V tiny
uA G S tur CDEGHKNQRS TS5 and effecting the expression of
said protein of interest. In further preferred enbodi nents of the

i nvention the protein having an am no acid sequence conprising a

steroi dogenic acute regulatory related lipid transfer (START) domain in
any of the it) previous enbodi nents (e.g. expression vectors, cells,
proteins, pharmaceutical conpositions, nmethods and uses) is defined by
conprising a START donai n consensus sequence or a derivative or mutant
thereof as |listed above ( SEQ I D NO 28; see also FIGURE 9). The invention
gener al 'ng @@sgﬁw@;@cﬁﬁ vv%vm 5% %ﬁ@&aé&@@k&dﬁeﬁﬁd@§ﬁ:&ﬁ§iﬂﬁg Ul@,faexrves%ﬁezo; 0

the 15 f W ng exanp are hereby included nerely for the

pur pose fiers aﬂemlpeaﬁtwmlma@howptsatmﬁ@me}wdwwﬂsawh%h@sm%@%m sirafe SRR
The foll OWI %ﬁpﬁ rised: ggbn%f)&o&sém 14 H&F}*g@ﬁt@é Yﬁmmﬁgﬁi’@ &, 2005)

embodi mefft'sc I fiven person Sif e art d eas
adj ust thetedendid ivisslidicd apthl perokidhe-@uplkd ewbodiryemtibody using the enhancedr

s chemiluminescence detection system (Pierce).

Still another assay for measuring the “activity” is a secretion assay ¢.g. for a model protein, an
antibody or a protein of interest. Cells are cotransfected with ss-HRP-Flag plasmid and empty
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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WO 20081107388PCT/ EP2008/ 052493 EXPERI MENTAL MATERI ALS AND METHODS

Anti bodi es and reagents 5 Anti bodies are: rabbit anti-PKD substrate

pol ycl onal antibody (Cell Signaling), nouse anti-Flag nonocl onal antibody
(Si gma- Alxdy ig64N0739%0use anti - GFP nonocl onal anti body ( Recimeneoxabios t

anti - PKD pol ycl onal anti body (C-20, Santa Cruz Bi otechnol ogy), nouse
anti-GS28 (BD Bi osci ences) and nouse anti-tubulin (Neomarkers). The
phosphospecific anti-pS916 PKD anti body nonitoring PKD aut ophosphoryl ation
i s described el sewhere (Hausser et al., 2002). io Peroxidase-|abel ed
secondary anti-nouse and anti-rabbit 1gG anti bodies are from Anersham

-al kal i ne phosphat ase-| abel ed secondary anti-nouse |1 gG anti body is from

Si gma; Al exa Fluor 488- and 546-1 abel ed secondary anti-nouse and anti-rat
1gG anti bodi es are from Mol ecul ar Probes. 15 DNA constructs Full-1length
CERT cDNthd erarpladucgdtyiyorPERediié popdpctBiNA3-debathe CERTqastiy ¢tfenppeatie motdm
primers containing EcoRl restrictio [tes .an | oped into the pEGEPCL
vect or. THED sopReuGsd 0% 3 detiged BERRer f ég%fe ﬁﬁglﬂgﬁiﬂqﬁ‘]?‘k %?Pﬁgl%c pr(%fwﬁwy
si te-di rgchgdrRCR JiAhAGANE Shdsifre! P W Bapatiey BRRUIAES Uk@EssSyhtREsiFiAfbIRRSa

(Stratagene). Truncated CERT variants are generated by insertion of 20
STOP codwntsin aftiatetast. | lpvihinepnstit @6 indasteahmeampdacipring, e gpecHERuoGIsyRY (sgserihd

eSS ol T i E 01

ggt t aaacgheagerdge deggnigang AgprifGgpBd)ctivEFRTS SAEeAd\proSEQS| (D NNtiatiEly
CSn0) 1D et e Mhegs Shomit oS sset Est0n s g5 e Thediith 1 ing Ghited °°
g9t gt cCCh gt dHsSbEAagERATI I9AS. A%k ¢hiS putposCBls drdGeddetIfdtiiaaN culivre (nTfdQrh Bt
NO 6: 5'- gagtagccact f get caagacaccagggacacc- 3'

C( : 3'). The Flag- CERT cDNA is
subcl onedbfinad densitiexeftien s defincEciom, eledlioriZd: #OAT &7 bays, g aithprdbruie
PEGFE- N1y BKDY [ fescly ey 3{&%&& iRl 1R titer SOAR) prothE of
pl asi d %ﬁg%jﬁ%ws%dkﬁ%f%%gggiegL%% ega%%%%ﬂ{t?g by gfet\ﬁ vekerl\/al hotl?rg °
(UCSD) . iafaNAs Hredspetifit gireductikifyremn bEEREroDNA by SEQdInD thiOtite By: thataytregy atlh
at cagagct g gaact ¢cgt cg gggccgcctg tggagcgctg cggggtcctc caggatcgtt
gggt agtt‘f‘g'Il &%‘i\%‘gé ©

Another examplé how to measure the “specific productivity” of cells is provided by the

homogenous time resolved fluorescence (HT RE®) assay.

15 “Producitvity” of cells for an intracellular, membran-associated or transmembrane protein can
also be detected and quantified by Western Blotting. The cells are first washed and subsequently
lysed in a buffer containing either detergents such as Triton-X, NP-40 or SDS or high salt
concentrations. The proteins within the cell ysate arc than sepérated by size on SDS-PAGE,
transferred to a nylon membrane where the protein of interest is subsequently detected and

20 visualized by using speéiﬁc antibodies.

~ Another method to determine the “specific productivity” of a cell is to immunologically detect
the protein of interest by fluorescently labeled antibodies raised against the protein of interest
and to quantify the fluorescence signal in a flow cytometer. In case of an intracellular protem,
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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acagagtatg gctgcagagg atccatctgt tttgatgaat gtcgatttga tattagtgta

gat ccagat ¢ at agacagca at ggatagat tatggatctg aatccagctt gcgtcgacat

agt ggctact ctgcaacatc cacctcttca ttggctgaaa tggaaacatt tagagacatc :
tact t t gaixgy seé/al78et ga tgctgtctct gaagat gat g aagat gact tpdwetaearegs 20
aacggcaat a aagaaaagtt atttccacat tttaaagggg aagcgataac ttttaaagca
cattgtattg aactaatggt taaacgtgag act gagaaga aaagaagaac agaggaagca
aaat cccact ttggaggacc agattatgaa 25 gagttctttg atgctgttga agctgctctt
cagagt gaaa aggtgagatt acattggcct tctgtgggga cacatagatt tgtccaaaag
tactcattac aggatgtagg cggagatgcc at gaaggtat acagaagaga agtagaagaa WO
+ 2008/ 107388PCT/ EP2008/ 052493 acccatgcag ttaaaggcgt

20

25

The “productivity” of a cell can furthermore by determined indirectly by measuring the
expression of a reporter protein such as the green fluorescent protein (GFP) which is expressed
either as a fusion protein with the protein of interest or from: the same mRNA as the protein of

interest as part of a bi-, tri-, or multiple expression unit.

The term “cnhancement / increase of productivity” comprisesrmcthods to increase/enhance the
specific productity of cells. The specific productivity 18 increased Oi' enhanced, if the productivity
is higher in the cells under investigation compared to the respective control cells and if this
difference is statistically significant. The cells under investigation can be heterogenous
populations or clonal cell lines of treated, transfected or genetically modified cells; untreated,

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
pp P v

acts to inhibit or suppress the expression or activity of a START domain protein like CERT .

" 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.

“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,
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

-30.



gttcgcaatg actgggaaac aatgcaatca tcatttatca ttatatcttt ctgtcattcg 5
atagtttgta atttttctgt gccaaaataa atgttgctat gaaattagca gggacaacat

ggat gggcac cagcctcagt aaacgtttta cttcttacgt 10 cacaggacat aactatagaa
aacacacasg sgsigabsscca ggat catgac gatttgtcaa tctat gcaagPOUERANHECH3
ccaagaaaaa g@aagtctgca aactttcatg agggtgtggc gccttgactg agtgctcctc
accttggtaa attacatatg gtggcaaagc actgcaggaa attatttctg tggtggaaac
ctgcttctca aaaatgaccc taaacaaccg gcccaccaga tagctaatgt gagagtatcc
agcctatttt gaatgttgacl320 attagctgat 1380 gcgagacgt ald440 tgaaacttggl500
at gt gt ccgt 1560 gggaaaccagl620

summarized in Table 1. However, derivatives/progenies of those cells, other mammalian cells,
including but not limited to human, mice, rat, monkey, and rodent cell lines, or eukaryotic cells,
including but not limited to yeast, insect and plant cells, can also be used in the meaning of this

invention, particularly for the production of biopharmaceutical proteins.

TABLE 1:  Eukaryotic production cell lines

ORDER NUMBER

CELL LINE
NSO ECACC No. 85110503
Sp2/0-Agl4 ATCC CRL-1581
BHK21 ATCC CCL-10

BHK TK ECACC No. 85011423
HaK - ATCC CCL-15

2254-62.2 (BHK-21 derivative)

ATCC CRL-8544

CHO

ECACC No. 8505302

CHO ;if\rild type ECACC 00102307
CHO-K1 ATCC CCL-61
CHO-DUKX ATCC CRL-9096

(= CHO duk’, CHO/dhf)

CHO-DUKX B1i1

ATCC CRL-9010

CHO-DG44 (Utlaub et al, 1983)
CHO Pro-5 ATCC CRL-1781
V79 ATCC CCC-63
B14AF28-G3 ATCC CCL-14
HEK 293 ATCC CRL-1573
COS-7 ATCC CRL-1651
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gaaccct ggal680 taaatttctal740 gttctagl797 human: CERT protein (SEQ I1)
1,40 11) Met Set Asp Asn G n Set Trp Asn Bar Set Ay Set Qu GQu Asp Pro
GQu Thr Gu Set Ay Pro Pro Val Gu Arg Cys @y Val Leu Set Lys Trp Thr
Asn Tyr lee2ook/So78dsy Trp G n Asp Arg Trp Val Val Leu Lyscrisrrosswszédba Leu
Set Tyr Tyr Lys Set Gu Asp Gu Thr Gu Tyr Gy Cys Arg Ay Ser Ile Cys
Leu Set Lys Ala Val Ile Thr Pro His Asp Phe Asp Qu Cys Arg Phe Asp Ile
Set Val Asn Asp Set Val Trp Tyr Leu Arg Ala G n Asp Pro Asp H's Arg G n
Gn Trplle Asp Alalle Gu Gn His Lys Thr Gu Set Ay Tyr dy Set Gu
Set Set Leu Arg 20 Arg His Ay Ser Met Val Set Leu Val Ser Gy Ala Set Ay
Tyr Set Ala Thr Set Thr Set Set Phe Lys Lys Ay H's Set Leu Arg Qu Lys
Leu Ala Gu Met A u Thr Phe Arg Asp Il.e Leu Cys Arg G n Val Asp Thr Leu
A n Lys Tyr Phe Asp Ala Cys Ala AspAla Val Set Lys Asp Qu Leu G n Arg Asp
Lys Val (Waés G u Asp Asp G u Asp Asp PheAH]GCT]B-T% Thr Arg Set Asp Gly Asp
Phe LeulH.s Set Thr Asn dvy Aspn lLys -G rs—eu—PhePro—H-s—Val—Fhr—P
Lys G y|HP¥Shsn qy Ile Asp Phe Lys Gyﬁ@gpg%q‘% Thr Phe Lys AIa Th

Thr Alag-{_m e teu Ara Thr Ceu Set H SEeRcd Ne. &F1u16@ Met Val Lys. Arlg
G u Asp t

-

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),
5 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
1o 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
15 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.

20 The term “protein” is used inierchangeably 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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Trp G n Lys Arg Leu Asp Lys GQu Thr Gu Lys Lys Arg Arg Thr Gu 30 Qu Al a
Tyr Lys Asn Ala Met Thr Qu Leu Lys Lys Lys Set His Phe Ay @y Pro Asp
Tyr Gu Au Gy Pro Asn Ser Leu Ile Asn Qu Qu du Phe Phe Asp Al a Val
Au Al a Noukewdsp Arg Gn Asp Lys Ile Au Au G n SeectareoBers2488u Lys
Val Arg Leu His Trp Pro Thr Set Leu Pro Ser Gy Asp Ala Phe Ser Ser Val
@y Thr Hs Arg Phe Val Gn Lys Val Gu Qu Met Val A n Asn H's Met Thr
Tyr Set Leu An 5 Asp Val Ay Ay Asp Ala Asn Trp Gn Leu Val Val Au Qu
Gy Gu Met Lys Val Tyr Arg Arg Au Val Qu Gu Asn Ay Ile Val Leu Asp
Pro Leu Lys Ala Thr Hs Ala Val Lys Ay Val Thr Gy Hs du Val Cys Asn
Tyr Phe Trp Asn Val Asp Val Arg Asn Asp Trp Qu Thr Thr Ile G u Asn Phe
Hs Val Val Qu Thr Leu Ala Asp Asn Ala Ile Ile 10 Ile Tyr G n Thr H's Lys
. Arg Val Trp.Pro Ala Ser Gn Arg Asp Val Leu Tyr Leu Set Val Ile Arg Lys

Il e Pro fsiant euothiérpreins Aanindepid Requethaisublstitufions, Hdletiodalor Qssrtidss cBhbe Batle

Val Asp Hi s Asp Set a.Pro.lLeu, Asp Asn Ar .Val Al a.L Il e Asn
Val A5 e FREEa o mispptdogn e aBpiepid mafiniey s bobekehiatfony ol
Set Arg AsiPeddipld b&1di® RnfNS abid Ssequdnk€ stbdtitdiohs éah bl @addSth ¥Folydspiddy or &Y
Ay Trp Ala Pro Ala Ser Val Leu ng Ala Val Ala Lys Arg Qu Tyr Pro Lys
Phe Leu tndstlying npplsicprid coding pogueged and prafeip wéveﬂ)@iﬁanmdézﬂth ke Rrepamtics. | | e
Leu Phe 20 human: CERT L cDNA (SEQ I D NO 12) gcaggaagat ggcggcggt a
gcggaggt gt gagt ggacgc tctcttccct tcttttccet tttccttccc tatttgaaat

t cgggt ggtize goyCpgdgppuide aacgsagyguabe atthgoga tHagdoagyyt aidggatiteatetn “peptide”
accgctcgtc ctccttectc 25 cggcggcggc gcecggcgggeg gacttcegtcc ctcecctcectge
gcact ctt@&%??%&ﬁ%t@tﬁigfﬁgg,, (%tqﬁré\?gﬁ'ccgag gcagct gagg gagcgggggce

cggt Cct CCTig: Fre&ad idvahGor RAAA1Y G o &t £h6GAGIE I IR PRAGDAl T LAGHRGANaceutical

gagcgctgcg gggtcctcag taagtggaca aactacattc 30 Igt agttttga aaaataatgc
t ct gagt tRRIVRcaB derdiretemst Jeagbigaian tcharietret swighledan fta ighuin & sepggssion of a

totgef galtagge%h%g%f &&e@ﬁ?ﬁcﬁ% 6@5‘569@%99); @tﬁfétsﬁowhlg an enhanced cell productivity.

“Gene of interest” (GOI), “selected sequence”, or “product gene” have the same meaning herein
~ and refer to a polynucleotide sequence of any length that encodes a product of interest or
“protein of interest”, also mentioned by the term “desired product®. The selected sequence can
15 be full length or a truncated gene, a fusion or tagged gene, and can be a cDNA, a genomic DNA,
or a DNA fragment, preferably, a cDNA. It can be the native sequence, 1.e. naturally occurring
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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' agaagaacag ggaggaccag gctgttgaag ggagaaat ga aaagctaccc 20 gttgacgttc
gct gat aat g gacgtattat acttggatag gtccgtgcca 25 aaccaggaaa tttctaaaac
tagtattaac gactgtcaat ctgtctctaa ctacaacgcg ttccacatgt ttaaagcaac
aggaagcawa as/adi7gmaga ctgctcttga aggt at acag at gcagt t aaPQERWIFASL4Y3
caatcatcat atctttctgt tttgtaattt aaataaatgt ttagcaggga gttttacttc
aggt act aga actaaaattt tgatagtgtt cattgaacag ctcaatggtg caagaaaggc
at gt agacaa ggatgaactt ttctgatggt gacaccaaaa tactgctgga cagctggcag

t aaaaat gca aggccct aac cagacaagat atccttgccc ctatagtcgc cagattcagc

t gt aggcgga aagagaagta aggcgtcaca ggaaacaact ttatcaaaca cattcgaaag
ttctgtggat tgctatgatt caacattcta ctcagtgtta ttacgtccaa agatatgttt
agttgttgaa : ,

10

15

20

23

In the case of more complex molecules such as monoclonal antibodies the GOI encodes one or

both of the two antibody chains.
The “product of interest” may also be an antisense RNA.

“Proteins of interest” or “desired proteins™ arc those mentioned above. Especially, desired
proteins/polypeptides or proteins of interest are for example, but not limited to insulin, insulin-
like growth factor, hGH, tPA, cytokines, such as interleukines (IL), e.g. IL-1, TL-2, IL-3, 114,
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,
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 used for

production of antibodies or fragments thereof. Such fragments include e.g. Fab fragments
(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.

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
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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gt t gacacgc
ggaattaatg
at gacagaac

t acagaagt a
gt at agact t
tt aagaaaaa

© ggacat gaww 10ot/poasat t a

cat gacagtg
agggcagt gg
agtatttact
ttgtattgaa
ttctcagcga

ctcctctaaa
caaagcgaga
atgtttttt

t gagaagaaa
t gaccct gaa

caaagggat a
atccttgcaa
gat gccaat t
cacaagaggg
t gt caaacct
gaaaaaact g
ctttgatgcc
atcccacttt
caaccgat gt

aagt ggt aga
cactttctca
ggcagt t ggt
t gt ggcct gc
t ggt aagccc
caggaaagcc
agat gat gaa
t gt agaagaa
accagaggga

gacttcttgc atagtaccaa
aagagact gg at aaggaaac
gaagaaaatg ggattgttct
at accagcctPaOERDGAGIE3
t gcaagatta cat at gt agc
tatctttttt taactttatt
cggcaat aaa t aaaggggaa
ggatccttta tttctggaat
t aat gt gaac gt at cct aaa

tattttgttc tgactaatat 30 human: CERT L protein (SEQ ID NO 13) Met Ser

Asp Asn G n Ser Trp Asn Ser Ser Ay Ser Au GQu Asp Pro Gn Thr G n Ser
.Gy Pro Pro Val GQu Arg Cys Ay Val Len Ser Lys Trp Thy Asn Tyr Ile H's
Ay Tr p @Iypep@@esmmg nwlpw\aaids\far e&a@mlt,;bsf fgpcitemting an Araupeaifiggy ormigp-eyghangs s
Ser hr g S e %%ﬁ
Val | I e éﬁi %E? gs 1ta§5>f eve b raée PE{ePIﬁdS’ p é ?/ﬁllr njﬁso%rﬁjshg
‘ Zer Vfﬂ &&@n&%&graplgu oﬁrsgwé\lc& ¢ céﬁt}m E’X@aﬂ@ptekﬁnSsuéh s ®PAE n Ferpral) mctheds
a l

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 hght 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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Gn Gn Hs Lys Thr Qu Ser Ay Tyr Ay Ser Gn Ser Ser Leu Arg WArg H's
Gy Ser Met Val Ser Leu Val Ser lily Ala Ser Gy Tyr Ser Ala Thr Ser Thr
Ser Ser Phe Lys Lys Ay His Ser Leu Arg Qu Lys Leu Ala Au Met @u Thr
Phe Arg Aspobd/a7dsen Cys Arg G n Val Asp Thr Len G n LymcTimosdhszisp Al a
Cys Ala Asp Ala Val Ser Lys Asp Gn Leu Gn Arg Asp Lys Val vVal Gu Asp
Asp G u Asp Asp Phe Pro Thr Thr Arg Ser Asp Ay Asp Phe Len Hi's Ser Thr
Asn Ay Asn Lys Gn Lys Len Phe Pro Hs Val Thr Pro Lys Ay Ile Asn Ay
Ile Asp Phe Lys Ay Gn Ala Ile Thr Phe Lys Ala Thr Thr Ala Gy Ile Leu
Ala Thr Len Ser Hs Cys Ile Gu Len Met Val Lys Arg Gn Asp Ser Trp G n
Lys Arg Leu Asp Lys Gu Thr Qu Lys Lys Arg Arg Thr Gn 20 Gu Ala Tyr Lys
Asn Ala Met Thr G n Leu Lys Lys Lys Ser Hs Phe Ay Ay Pro Asp Tyr Gu
Gn dy Pro Asn Ser Leu Ile Asn Gn Gn Gn Phe Phe Asp Ala Val GQu A a
Al a Leu }Mﬁbd&h@'lﬁdﬁv/%&ﬁvﬁjl\& The s}ﬁrteni@g wf @ienliglar ifian s8&r mGlagulkyte SVAD apygy

Leu Hs Trp Pr Thr Al a .Phe Ser Val. dvy Th
S A g i kP Dobes i enesigrorpings iar gk a8 e NI VL bedpbesin,
Len Val s . %badiédon@ Rd¥abndtlySbeAtDilRae bpelic ﬁedirp@aﬂoﬁ/af dﬁﬂpm& Brifidds.
Val G n Asn Hls Met Ser Len G n Asp Val Qn Trp

G n Len Baimplesof diabody- gnt@qyly@rqfe%frowge nEgT Wan,&?éo%ddn @’ eﬁls‘&’aqt alg 1§98 n
Asn Gy Ile Val Len Asp Pro Len Lys Ala Thr His 30 Ala Val Lys Ay Val Thy
Ay Hs Gu val Cys Asn Tyr Phe Trp Asn

By minibody the skilled person means a bivalent, homodimeric scFv derivative. Tt consists of a

fusion protein which contains the CH3 regwn of an immunoglobulin, preferably IgG, most

preferably IgG1 as the dimerisation region which is connected to the scFv via a Hinge region

(e.g. also from 1gG1) and a Linker region. Examples of minibody-antibody proteins from the
10 prior art can be found in (Hu et al., 1996).

By triabody the skilled person means a: trivalent homotrimeric scFv derivative (Kortt et al,,
1997). ScFv derivatives wherein VH-VL are fused directly without a linker sequence lead to the
formation of trimers.

15

By “scaffold proteins” a skilled person means any functional domain of a protein that is coupled
by genetic cloning or by co-translational processes with another protein or part of a protein that

has another function.

20  The skilled person will also be familiar with so-called miniantibodies which have a bi-, tri- or
tetravalent structure and are derived from scFv. The multimerisation is carried out by di-, fri- or

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

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

mtroduced sequencer or gene is identical to an endogenous sequence or gene in the host cell.
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Val Asp Val Arg Asn Asp Trp G n Thr Thr Ile Gn Asn Phe H's Val Val -Gu
Thr Leu Ala Asp Asn Ala lle Ile Ile Tyr Gn Thr H's Lys Arg Val Trp Pro
Ala Ser Gn Arg Asp Val Leu Tyr Leu Ser Val Ile Arg Lys Ile Pro Ala Leu
Thr G u Asd20dsmeBs0 A u Thr Trp Ile Val Cys Asn Phe Sepciabodseszidzs Asp
Ser Ala Pro Leu Asn Asn Arg Cys 5 Val Arg Ala Lys Ile Asn Val Ala Met Ile
Cys Gn Thr Leu Val Ser Pro Pro Au @y Asn Gn GQu Ile Ser _Arg Asp Asn
Ile Leu Cys Lys lie Thr Tyr Val Ala Asn Val Asn Pro Gy Gy Trp Ala Pro
Ala Ser Val Lou Arg Ala Val Ala Lys Arg Gu Tyr Pro Lys Phe Leu Lys Arg
Phe Thr Ser Tyr Val Adn Gu Lys Thr Ala Gy Lys Pro Ile Lou Phe 10
human: CER TS132AcENA( SEKM NO 14) at gtcggat a at cagagctg gaact cgtcg

ggct cggagg gggccgcectg tggagcgctg cggggt cct c agt aagt gga caggat cgtt
gggtagtttt gaaaaataat gctctgagtt 15 acagagtatg gctgcagagg atccatctgt

ct t agcaagg httetoi@iogaaprogicigalitstamoteit d@eisgildrant atrisgugsiquengat C
at agacagca at ggat agat gccattgaac tatggatctg aatccagctt gcgtcgacat
ggcgcaat gg agtggctact ctgcaacatc cacctcttca ttcaagaaag

10

15

20

25

Heterologous gene sequences can be infroduced into a target cell by using an “expression
vector”, preferably an ecukaryotic, and even more preferably a mammalian expression vector.
Methods used to construct vectors are well known to a person skilled in the art and described in
various publications. In particular techniques for constructing suitable vectors, including a
description of | the functional components such as promoters, enhancers, termination and
polyadenylation signals, sclection markers, origins of replication, and splicing signals, are
reviewed in considerable details in (Sambrook et al., 1989) and references cited therein. Vectors
may include but are not limited to plasmid vectors, phagemids, cosmids, articificial/mini-
chromosomes (e.g. ACE), or viral vectors such as baculovirus, retrovirus, adenovirus, adeno-
associated virus, herpes simplex virus, retroviruses, bacteriophages. The eukaryotic expression
vectors will typically contain also prokaryotic sequences that facilitate the propagation of the

vector 1n bacteria such as an origin of replication and antibiotic resistance genes for selection in

" bacteria. A variety of eukaryotic expression vectors, containing a cloning site into which a

polynucleotide can be operatively linked, are well known in the art and some are commercially
available from companies such as Stratagene, La Jolla, CA; Invitrogen, Carlsbad, CA; Promega,
Madison, WI or BD Biosciences Clontech, Palo Alto, CA.

In a preferred embodiment the expression vector comprises at least one nucleic acid sequence
which i3 a regulatory sequence necessary for transcription and translation of nucleotide

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

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

interest in a host cell may be determined on the basis of either the amount of corresponding
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20 ttggctgaaa tggaaacatt tagagacatc ttatgtagac tactttgatg cctgtgctga
tgctgtctct aaggat gaac gaagat gatg aagatgactt tcctacaacg cgttctgatg
aacggcaat a aagaaaagtt atttccacat gtgacaccaa tttaaagggg aagcgat aac
ttttaaagt W08/ HEB%ct g 25 cattgtattg aact aat ggt taaacgt FagERFAe%e4°8gc
act gagaaga aaagaagaac agaggaagca tat aaaaatg aaatcccact ttggaggacc
agattat gaa gaaggcccta gagttctttg atgctgttga agctgetctt gacagacaag
cagagt gaaa aggtgagatt acattggcct acatccttgc 30 tctgtgggga cacatagatt
t gt ccaaaag gttgaagaga tactcattac aggatgtagg cggagat gcc aattggcagt
at gaaggtat acccatgcag gttcgcaatg aatgcaatca ttatatcttt atagtttgta
gccaaaat aa- gaaat t agca ggat gggcac l10aaacgtttta acagaagaga ttaaaggcgt
act gggaaac tcatttatca ctgtcattcg atttttctgt atgttgctat gggacaacat
cagcctcagt cttcttacgt agtagaagaa cacaggacat aactatfagaa aacacacaa

aaagat ac@BNfy it & paseny it thegiclagr thetamyehal thyrdea ﬁﬁ$5gad&%§%§%ﬁﬁmeﬁ

aat gggat érﬂo@é%lai%; ﬁ%%ﬁct@@%&i&eﬁ@é % RA9E9 %I%Sg]&cexgﬁlﬁteg I SaRPleIFIRIEA Granscribed
accttggtaa attacatatg gtggtaaagc actgcaggaa

from a selected sequence can be quantitated by Northem blot hybndization, ribonuclease RNA
protection, in situ hybridization to cellular RNA or by PCR (see (Sambrook et al., 1989);
s (Ausubel et al., 2002) updated). Proteins encoded by a selected sequence can be quantitated by
various methods, -e.g. by ELISA, by Western blotting, by radioimmunoassays, by
immunoprecipitation, by assaying for the biological activity of the protein, by immunostaining of
the protein followed by FACS analysis (sec (Sambrook et al., 1989); (Ausubel et al., 2002)
updated) or by homogeneous time-resolved fluorescence (HTRF) assays.
10
“Transfection” of eukaryotic host cells with a polynucleotide or expression vector, resulting in
genetically modified cells or transgenic cells, can be performed by any method well known in
the art and described, e.g., in (Sambrook et al., 1989)or (Ausubel et al., 2002) updated.
Transfection methods include but are not limited to liposome-mediated transfection, calcium
15 phosphate co-precipitation, electroporation, polycation (such as DEAE-dextran)-mediated
transfection, protoplast fusion, viral infections and microinjection. Preferably, the transfection is
a stable transfection. The transfection method that provides optimal transfection frequency and
expression of the heterologous genes in the particular host cell line and type is favoured. Suitable
- methods can be determined by routine procedures. For stable transfectants the constructs are
20  either.integrated inte the host cell’s genome or an artificial chromosome/mini-chromosome or

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

The practice of the present invention will employ, unless otherwise indicated, conventional
techniques of cell biology, molecular biology, cell culture, immunology and the like which are in
25 the skill of one in the art. These techniques are fully disclosed in the current Iiterature. See e.g.
Sambrook et al.,, Molecular Cloniﬁg: A Laboratory Manual, 2** Ed., Cold Spring Harbor
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ttetggatcc attatttctg tggtggaaac ctgcttctca aaaat gaccc taaacaaccg
gcccaccaga tagctaat gt gagagtatcc agcctatttt tttaaaagct gaatgttgac
attagctgat gcgagacgta tgaaacttgg atgtgtccgt gggaaaccag gaaccctgga

t aaat t t cé0 2108/24788 hunan: CERT S132A protein (SEQ | D NI/LB08R498et Asp
Asn Gn Set Trp Asn Set Ser Ay Ser Qu Gn Asp Pro Gn Thr Gn Set @y
Pro Pro Val- Qu Arg Cys Ay Val Leu Set Lys Trp Thr Asn Tyr Ile Hs Gy
Trp Gn Asp Arg Trp Val Val Len Lys Asn Asn Ala Leu Set Tyr Tyr Lys Set
GQu Asp Gn Thr Gn Tyr Gy Cys Arg Ay Set Ile Cys Leu Set Lys Ala Val
Ile Thr Pro H's Asp Phe Asp Gu Cys Arg Phe Asp Ile Set Val Asn Asp Set
Val Trp Tyr Leu Arg Ala G n Asp Pro Asp His Arg Gn Gn Trp Ile Asp Ala
Ile 20 Au Gn Hs Lys Thr Qu Set Gy Tyr Gy Set G u Set Set Leu Arg Arg
Hs Ay Ala Met Val Set Leu_ Val Set Set Ala_Thr Set
Thr Sel Eeormney Pirss,(O8ChiFing S1sckar, REY. AIGOB Gubype! Eb6LAKEER} PRRlpocds n

A'n Oye SlkeBREl S B Eipallcn: Builgh, SRRpllIvpERIE Moloks, I PEREOP,
Asp Asp Gooddeb mdAs(ﬁeﬂEhExﬁBsmo'ﬂfl iT eiﬂittroldgyg BatleniwpPEhy (129); PBethlEEEIH ¢ sl. %E
I A b e TR B Sl B Lo, B 280
Leu Al a thfontiSthnSeDNH MEMSIIE), Ghtadetiic WebssValosh)y SKAegiefd GedS Trd@#fer and
Expression, Stockton Press (1990); McPherson et al., PCR: A Practical Approach, IRL Press at
Oxford University Press (1991); Gait ed., Oligonucleotide Synthesis (1984); Miller & Calos eds.,
Gene Transfer Vectors for Mammalian Cells (1987); Butler ed., Mammalian Cell Biotechnology
- (1991); Pollard et al., eds., Animal Cell Culture, Humana Press (1990); Freshhey et al., eds.,
10 Culture of Animal Cells, Alan R. Liss (1987), Studzinski, ed., Cell Growth and Apoptosis, A
Practical Approach, IRL Press at Oxford University Presss (1995); Melamed et al., eds., Flow
Cytometry and Sorting, Wiley-Liss (1990); Current Protocols in Cytometry, John Wiley & Sons,
Inc. (updated); Wirth & Hauser, Genetic Engineering of Animals Cells, in: Biotechnology Vol.
2, Piihler ed., VCH, Weinheim 663-744, -the series Methods of Enzymology (Academic Press,
15 Inc.), and Harlow et al., eds., Antibodics: A Laboratory Manual (1987).

EMBODIMENTS

The invention relates to a method of producing a heterologous protein of interest in a cell

comprising increasing the expression or activity of a protein having an amino acid sequence
20 comprising a steroidogenic acute regulatory related lipid transfer (START) domain or

aderivative or mutant thereof, and effecting the expression of said protein of interest. In a

preferred embodiment of the present invention the method is characterized in that the

heterologous protein is a membrane or secreted protein.

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

domain protein 18 a mammalian START domain family member such as PCTP (SEQ ID NO.
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30 Trp Gn Lys Arg Leu Asp Lys Gn Thr Gn Lys Lys Arg Arg Thr Gn G n Al a
Tyr Lys Asn Ala Met Thr Qu Leu Lys Lys Lys Set Hs Phe dy Ay Pro Asp
Tyr Gu Gn Ay Pro Asn Set Leu Ile Asn Gn Gn du Phe Phe Asp Al a Val
Gn Al a W& Arg Gn Asp Lys Ile Gn Gu Gn SeHCTERGAS24EP Y Lys
Val Arg Len His Trp Pro Thr Set Leu Pro Set Gy Asp Ala Phe Set Ser Val
Ay Thr Hs Arg Phe Val 5 Gn Lys Val Gn GQu Met Val Gn Asn H's Met Thr
Tyr Set Len Gn Asp Val Ay Ay Asp Ala Asn Trp G n Len Val Val Qu Gn
dy Gn Met 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 Gy Hs Gn Val Cys Asn
Tyr Phe Trp Asn Val Asp Val Arg Asn Asp Trp Qu Thr Thr Ile G n Asn Phe
Hs Val Val Gn Thr Len AIa Asp Asn Ala lle Ile Ile Tyr Gn Thr H's Lys

N B ADoshay, bt R Ry Bt bsbf SURIDEe. Rorsien &

Val As
val A b Py B EENCEM UG iR, A AT e

Set Arg dspathenorrtheabtdber@yfs Lys Ile Thr Tyr Val Ala Asn Val Asn Pro Ay
-Gy Trp Ala Pro Ala Set Val Len Arg Ala Val Ala Lys Arg Gn Tyr Pro Lys
Phe Len Lys Arg Phe Thr Set Tyr Val Gn GQu Lys Thr Ala Ay Lys Pro Ile
Leu Phe 0 Riiheis eﬁﬁé@ﬂhb@@ﬁﬁnﬂoﬂﬂi%r&%nﬁeﬁﬁ@ i3 NGhdb)s dhgattetigidcia that the

e b ek e S B A
at gccaa
aagaaaat g galiba & E(leﬂﬁﬁ% Gt 22 1 3APGLPEGHRAN s8I aRAY800AD NOCTNCaRATH

gacat gaagt ctgcaattat ttctggaatg ttgacgttcg caatgactg 240 aaacaacta
LagaaaaciSEQ BXNGL ga) 61ayRa4SROIBNG! auaaheseheu he baThsoa PreieBdRLERNSEQ
acaagaggﬁ ggcetget tctcagcgag acgtattata tctttct gt c360 attcgaaaga
taccagcc N%ac gaaaat gaccctgaaa cttggatagt ttgtaatttt420 tctgtggatc
at gagagt gc tcctctaaac aaccgatgtg tccgtgccaa aataaatgtt480 30 gectatgattt

gt caaacctt ggtaagccca ccagagggaa accaggaaat .ta a 540 aacattct
gcaagat t! Qcaﬂﬁﬁlﬁf gesHt &%‘?ﬂ%@&%&% éth:Prﬁﬁeg‘g &B’FE;“% d’g%g‘ffﬁ’é(fgaraﬁ?@ued inThat the
200811073B8RETLERZONBIAP RARR cfed FHY iHc AP0 I0ARIHGO6r CBRUGIBYAD 16! CLbARR]
ttctaaaacg ttttacttct660 tacg tccaaGGQﬁ?man H%QT Domaﬁn RT prot ei n@
( SEQ | D $@Dd70SEQ ID NO. 21) and StarDS (SEQ ID NO. 23).
In a further embodiment of the present invention the method is characterized in that the START
15 domain protein is StarD6 (SEQ ID NO. 25). In a preferred embodiment StarD6 is encoded by a

nucleotide with the SEQ ID NO. 24.

In a preferred embodiment of the present invention the method is characterized in that the
START domain comprises at least the 219 amino acid START domain of CERTL (SEQ ID NO.
20 19), or at least the 223 amino acid START domain of CERT and CERT S132A (SEQ ID NO.
17), or at least the START domain of StarD4 (SEQ ID NO. 21} or at least the START domain of

| StarD5 (SEQ ID NO. 23) or a derivative or mutant thereof.

In a particularly preferred embodiment of the present invention the method is characterized in
25 that the START domain protein is ceramide fransfer protein CERT (CERT=SEQ ID NO. 11 or
CERT.=SEQ ID NO. 13) or a derivative or mutant thereof.
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5 Arg Phe Val ‘G n Lys Val Gn Gu Mt Val Gn Asn Hs Met Thr Tyr Ser Len

Gn
Val
Thr
Val
Thr
Ser
Gn
Al a
Gn
Leu
Ser
Thr

Asp Val Ay Ay Asp Ala Asn Trp Gn Leu Val Val Qu Gu Ay d uMet Lys
Tyr Arg Arg u Val Qu Gn Asn Gy Ile Val Leu Asp Pro Leu Lys Al a

Hi s MQ20080078s Gy Val Thr Ay His Au Val Cys AsKCHHP2OMHE244p Asn
Asp Val Arg Asn Asp Trp Gu Thr Thr Ile Gu Asn ?he Hs Val Val GQu
Len Ala Asp Asn Ala He Ile Ile Tyr Gn Thr H's Lys Arg Val Trp Pro Al a
Gn Arg Asp Val Leu Tyr Leu Ser Val Ile Arg Lys Ile Pro Ala Leu Thr
Asn Asp Pro Gu Thr Trp Ile Val Cys Asn Phe Ser Val Asp H s Asp Ser
Pro Leu Asn Asn Arg Cys Val Arg Ala Lys Ile Asn Val Ala Met Ile Cys
Thr Leu Val Ser Pro Pro Qu Gy Asn Gn GQu Ile Ser Arg Asp Asn Ile
Cys Lys Ile Thr Tyr Val Ala Asn Val Asn Pro Gay Ay Trp-Ala Pro Al a
Val Leu Arg Ala Val Ala Lys Arg Gn Tyr Pro Lys Phe Leu Lys Arg Phe
Ser Tyr Val G n 20 human: START Domain CERT L eDNA (SEQ I D NO 18)

caggt t gapg,Aaal gg({cﬂ?@erﬂﬁ&ﬁﬁéﬁ%fgh@ﬁﬁeﬁéﬁ tieahtibRARABGhH 1:2892QAARE Alhat the

gccaattggc agtt

tgt agaagaagga gaaat gaagg tatacagaag agaagtagaal20

gaaaat ggyBART glomwig geotein ¢t mutedalacegarniale daasigr pragain garsigtatch oakgan &idsables
cat 9220 Bl AF QAT blo ShPURRASH: RIS SRR-BRIRSL AR SRRRARIA LTS %0
aagagggt gt ggcctgcttc tcagcgagac gtattatatc tttctgtcat tcgaaagata360
coagectign, BLAEeaatn Sorienncl LORREOLLC TR KN RS 2B
gacagt gc -

caaacct t gPARFAGRELR G0t R0SYARACSARNIB IR Rr BRAGHY IRRABarRal € hrdtatioR 4ihaBls
aagatt acat atgéagctaa t gt gaaccct agga%ggg caccagcctc agtgttaagg600

a¥GP

gcagt ggcanl /ay

etgatr araton kamee Pi(P tylatioasite ef ¢ BRE gt pestngesg. - 72-

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

Gn
Leu
Ay
H s
Thr
Tyr
Ser
~Val
Arg
Asn
Val -
du

Asn H's Met Thr Tyr Ser Leu Gn Asp Val Ay Ay Asp Ala Asn Trp G'n
Val Med p&ticulety peafyrréd embilimbntlofsthy/phesdptrinAmgiontlys GethoWad ckaractcizad Asn

U Wik B s Aol T, L 9 T By

Ile Au Asn Phe His Val Val GQu Thr Leu Ala Asp Asn Ala lle lle lle

Gn Thr H's Lys Arg Val Trp Pro Ala Ser Gn Arg Asp Val Leu Tyr Leu
Val Tnl anofhey empediment ¢rthe pregentduventpn thampbpd mscgtapﬁ tigpd inTthat syidomepthed

5 B0 R B By Pl TRy SRS SRR Q1P

@ n @mpakisen Gen cAngolAsii expressihg shidupr@esm by mtdrése, B rwhiByeby\dald ddrerohsell
Asn Pro dy Gy Tr (f\la Pro Al a $et Va% Leu{ ArgaAla Val .Ala.gys Arg
Tyr #9980y daphinqreased §EPTASIPTENR SYSEh 8 BV YEEh AN R A& SAsAce

CDNA ( SEQdy?iste 403teroidogenic acute regulatory related lipid transfer (START) domain or a

derivative or mutant thereof.

20 In anothef specific embodiment of the present invention the method is characterized in that the
increase in productivity is about 5% to .about 10%, about 11% to about 20%, about 21% to about
30%, ébout 31% to about 40%, about 41% to about 50%, about 51% to about 60%, about 61% to
about 70%, about 71% to about 80%, about §1% to about 90%, about 91% to about 100%, about
101% to about 149%, about 150% to about 199%, about 200% to about 299%, about 300% to

25 about 499%, or about 500% to about 1000%.
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actgttgaga gcggtgtgag gtgcttggta 20 tcacctcagg taaagagaga agtaat ggaa
aaacttaaaa acactctcat ccagtaccat aagaaaacga aagatgtaac tgtttggaga

t acaaagccc aaggtgttat agatgacctt gggccttgtc gtttggattg ggacagcttg 25
gaagagaaWo gusmnigssgat gcgttacact ccaagagaat ttgttgattt PCT/ERA0BR/ECH3
ggaat aagtc ttgactggga tgaaaagaga tgtggttggt tttgtgttcc acttaaagac
attcagacag atctgcgtgg gatgattcct 30 actttaacca acttctatgg tgatttacga
acttgtagta ctacagatca actctctcag cttttctgca gttttattcc attttgagac
cactgcagct 5 ggaatacagg ggtcacactg agcctcccaa gtggaattca tagaacaaat 10
attgagtatt ttcacattct acttgaggca acatctcgaa ctactgtttt 15 catgaaattc
tttattgtgt acaaagtgga gatgatagat atagtatcta 20 atgatttatt tcttcttttt
cat ggaaatt tagagtagga taacttgagt 25tgaactggat tagccggtag taaagtaaat
aggctctcac ttgatctgac tgcacgccac tgttgcccag agtgttggga gttggtgtcc _
acagt ct t By petsygd cebedimgnt @fgb@ preset invapiderathe acthodtis ehasacirized tgthetgsaid cell is

oD LSRR 80 0 AR50 AL SO PHBGRAN o 1.
specific embodiment of the present invention the method is characterized in that said cell is an
animal cell. In a further specific embodiment of the present invention the method is

s characterized in that sai& cell is a metazoan cell such as C. elegans. In another specific
cmbodiment of the present invention the method is characterized in that said cell is a bilateria
cell such as Drosophila melanogaster. In a further erﬁbodiment of the present invention the
method is characterized in that said cell is a vertebrate cell such as an avian, fish, reptile or
mammalian cell. In a specific embodiment of the present invention the method is characterized

10 in that said cell is a human cell such as the human myeloma ccllline U266, HEK293, Hela,
HepG2 or HT1080. In a preferred embodiment of the present invention the method is
characterized in that said cell is a rodent cell such as murine NSO, Sp2/0 or Ag8653 cell, YO or- -

YB2.0.

15 In a further embodiment of the present invention the method is characterized in that said

eukaryotic cell is a mammalian cell.

In a specific embodiment of the present invention the method is characterized in that said
mammalian cell 18 a Chinese Hamster Ovary (CHO), monkey kidney CV1, monkey kidney COS,
20 human lens epitheﬁaim PER.C6TM, human embryonic kidney, HEK293, baby hamster kidney,
African green monkey kidney, human cervical .carcinoma, canine kidney, buffalo rat liver,
human lung, human liver, mouse mammary tumor or myeloma cell, a dog, pig or macaque cell,

rat, rabbit, cat, goat, preferably a CHO cell.
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aaaaatttga agctatctaa tct.gttgccc cgctcaaggg tatgcatggc gctggtcttg
ttataagcgt aagacttatc atttacccaa taattctgtg gggttttgaa ccaggcaaat
gtgtttaatg atatgggtaa atagtgtttc gtaaagaaag tgttttttgc aaaaggtggc
gat ct gacago ados/ci7Be¢d ct caat agt gaa agttttgact tctactgttcrCyEERegE2&3
gcaaataaac aatgtttttg gagagggcat atgctggagg gttattctac taatttttgt
aactcctggc gagccaccat ttgagactct gtgcctagat ggtgccttaa ctctccatct
ctttgtatat ttagttgttt agtgagccct aagtgcatgg aataaatcaa ttttgttttt
agcagcacaa aaggaatgca aaattgaatg agaaaactca tcatctattt tatctaggat
igtacacatta tgcccactat gttcactagt acaatgtttg tttcactttt ttttttttaa
gcagt ggt at gat cacagct ctcagcctcc tgaatagctg ttaatttttt gtagagatgt
ctcaagtcat tccccacctt gcctggcccc aatttaaaat taaaagcatc agtctgtaac
atcattttat aatgattaga gtgagaattt ctaaatgatt agtttacttc taaaatggga
attttttthta pehoatgohodiategt gf thagtesatttiventjoy thegactbedic ahgracttrms dn dig said CHO

tagtttgatc, tttac a t t {1 {t cact ggt

tgtt cat gHfit Iégg'?({)e‘{‘fl t@%&é{%@g@f@@éﬁéﬁgég W i 4 aaﬁ@ %3%3 a@%&?ably CHO
gtagtttapi4gt cagtttct tttatttgtt tttattagcg ggtgaaattc caaaggtgcc
ctataagggc tattatttcc ctct human: StarD4 protein (SEQ ID NO 21) Met Qu
Ay Leu Ser Asp Val Ala Ser Phe Ala Thr Lys Leu Lys Asn Thr Leu Ile Gn
Tyr H's : S AT -Val
Thr Ve opthr e ot aP egfe-ffinfifiol S fiodih iBciBed Hnioffe PR
Ay Val ofietespisAsperitsandd sedigted p8etein| |lea preferpsientiodindng ofthg pRsent @ryenfpm

Cys Arg Leu Tr p. Ser. L.en.Met Thr .Set Leu Asp.lle Le Asn_Phe
o G n R TR igin RELnt oot AR Rt o Bt oshi bl |
Ile Set Pro, Arg G n Phe Val Asp Phe Set Tyr Thr Val @Ay Tyr Lys Gn @y 5
Leu Leu Ser Cys Ay Ile Set. Leu Asp Trp Asp G u, Lys Arg Pro G n Phe Val
Arg Gy mafuster mplerred embgdimeptoithppipat eygntin thpmsthodds thpgackaenishi,tbe
Asn @n §ﬁfbo{1f Rs WsthogfohalGpblyBidnal, | Safdlidf)r mMSR:, LGin&ig HdnYandRl, Eﬁ&aﬁié&,
Gn Set Ala Val Asp Thr A'a Met Ala Set Thr Len Thr. Asn Phe Tyr Gy Asp
Len Arg mrysatdl bamiasror 20 antibovyrfragBieat @5daBrivy BECL] Dchigs 2d)bogagonomegiobulin
ct ccaggcag,c atcca t aagcg,caget occga . cgcaa t ggcega )
2gat oot g GFARyERebRag, R IAR R R R BRG0P HREETER, Fa,
Fc, Fe-Fe fusion proteins, Fv, single chain Fv, single domain Fv, tetraVal_ent single chain Fv,

disulfide-linked Fv, domain deleted, minibody, diabody, or a fusion polypeptide of one of the
15 . above fragments with another peptide or polypeptide, Fc-peptide fusion, Fe-toxine fusion,

scaffold proteins.

- The invention further relates to a method for increasing secretion of a membrane or secreted
protein of interest in a cell comprising expressing said protein of interest and expressing a
20  protein having an amino acid sequence comprising a steroidogenic acute regulatory related lipid

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

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

25 comprising a steroidogenic acute regulatory related lipid transfer (START) domain or a
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ggagaaggca ttgtatatgg gacactagag ggaggcct ac gagt gaagt g ggat gagaat
actgacaccc tgtgtgtaag cagaacctcc cccagagatt ttgtggactt ggtgctagtc
aacgccaccc atgtggagca tccgttatgt aaccatcctt gtggttgctt ctgtgaacct
- gt cacat t gfp toeg/aj7aggcga cctcagcggt ttcccccgca gcat gacccge@p/EpiedFews
gagt aatgct atcgttactt cttggcaaag 25 tgttgggaca ccaaggagcc tgggagcacg
ct gat ggact gcgcatctct gagaatgcceca cctgccccac tcagggttgg cgtgtgatga
tqttacccaa acacgcctct cctggcagqg actcggcctg gacaccatgc gatgcactct 30
cagagaccac gtttccctga ctgtcataga tgttgccttt taagcatgta ccgctccctc WO
2008/ 107388PCT/ EP2008/ 052493 tttctgatat agaccttgta tatggcttta atgccgcaaa
atatttattt ttccttaaaa 1260 aaggtgtcaa cttggaaata atggtttaaa aacaggataa
gcatt aagga aaaacaaaaa 1320 aaaaaaaaaa aaaaaaaaaa aaaal344 5 human: StarD5
protein (SEQ | DNO23)

derivative or mutant thereof, and effecting the expression of said protein of interest, whereby the

order or steps a and b may be reversed.

In a specific embodiment of the present invention the method is further characterized in that step
s a) is carried out before step b). In a further specific embodiment of the present invention the

method is further characterized in that step a) and b) are carried out simulté.ncously. In another

embodiment of the present invention the method is further characterized in that step b) is carried

out before step a). |

In a preferred embodiment of the present invention the method further comprises an additional

10 step of recovering the protein of interest.
In an especially preferred embodiment of the present invention the method further comprises an

additional step of isolating and purifying the protein of interest.

In a specific embodiment of the present invention the method comprises increasing the
15 expression of a protein havihg an amino actd sequence comprising a steroidogenic acute
regulatory related lipid transfer (START) domain or a derivative or mutant thereof by
transfecting a cell with a polynucleotide encoding for a protein having an amino acid sequence
comprising a steroidogenic acute regulatory related lipid transfer (START) domain or a
derivative or mutant thereof.
20
In a specific embodiment of the present invention the method comprises transfecting said cell
with a first polynucleotide encoding for a protein having an amino acid sequence comprising a
steroidogenic acute regulatory related lipid transfer (START) domain or a derivative or mutant
thereof and transfecting said cell with a second polynucleotide encoding for a protein of interest.

25
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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 Qu Ay Asn @y Val
Ser Val Ser Trp Arg Pro Ser Val Qu Phe Pro @y Asn Leu Tyr Arg Ay Gu
Ay lle Va)20byiesdsy Thr Leu Gu G n Val Trp Asp Cys Vabcigmobsas24ia 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 Gu
Asp Gy Thr Ile Ser Ser Asn Ala Thr Hs Val Gn His 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 dy Tyr lieu Pro Gn Asn Val Val Asp Ser Phe Phe Pro Arg Ser Met Thr Arg
?he Tyr Ala Asn Leu G n Lys Ala Val Lys Gn Phe Hs Gn 20 -

hur nan: Stnaa el AN BMORA Yheaprggat tmiag@eﬁwmbdmdaqmmtofaham&ggds

e L L e

gct ccat t fptheC GhizdRHaR0R d8HaSAha SUYIET dbihaih seafhd Shida (SMAIBINGL 21), StarD5
t ccgcggt ta taaccatcct 30 aacccagcat attccaaact a @%3.9%} tt ccatcaat aa

t t gaaaaadEQH? §€% 28k Starlad (3BQIP N7 38 PCTEPA8EQ/! )gat ggaat aa
aggcacacag aactccatca agacgtggat ttcatcataa tagtcattca660 tga663 human:
StarDb protein (SEQ IL) NO 25) 5 Met Asp Phe Lys Ala Ile Ala Gn Gn Thr
Ala GnHu ptaferﬂeéwrﬁquﬂg/rrt cﬁfsmeAp@sem pnfetntmﬁeuhe &ugrthérd potnpsisddainciiabing ythe
Thr Ser Lys Lys Ile Thr.Val .Ser Ser. Ser gﬂ S PhetH'ﬁ Ay Asn
Lou Tyr SRV o 6 RPN Paving dupring) feier s APy Te L g ebiforale Are
Len Tyr {d rdAtyd tAhEet (START) dbhRirPeih derRafBey ork@ifarbitier rEfeia :
Met VaI%gHEri%llemSerAds Thr Phe Ile sHlsThrIIeéféﬁ]rpangz?y
Phe AI a N?%HSfeglyg seid qellémgeﬁ fﬁﬁtop%“glckﬁ’ﬁd@ﬁ’éwﬂ@é f&%ﬁ m@@%ﬂnﬁlﬁn ?IH@OL%
Arg L)

Tyr % Her 360@2&91%%5 {%ﬁﬁdc} cglc &?&teg@%ﬂ§§[ﬁ' rl:DAE‘;d gd %@’Jgfe@‘@lﬁ@?) (gfhngal%{‘a
Cys Se r Rirvatvied o1Ghutatd thenésﬁl wheebathe ﬂrgmasSes mbgssreﬂem c&laparwen tﬂneur\ﬁalhsf@?tﬁd

Thr t Ar s leu, Ser Pro t Pro Ser
Asn Len %@1 eolgﬁé S‘I“ﬁée]tgﬁlth&ssﬁcoﬂfié’of Ciﬁgtbdeénywcﬁ?%fq_ég%fm OEE TR Thr
Pro Ser Arg Arg Ay Phe H's H's Asn Ser His Ser 20 human: _PCTP cDNA ( SEQ

| D NO 26
%n a preferred embodiment of the present invention the method is characterized by that the

15 proteins expressed in step &) and b) are not identical.

The invention further relates to a method of producing a membrane or secreted protein of interest

mn a cell coinprising

Increasing the expression of a protein having an amino acid sequence comprising a steroidogenic
20 acute regulatory related lipid transfer (START) domain or a derivative or mutant thereof in said

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

The invention furthermore relates to a method of producing a membrane or secreted protein of
interest in a cell comprising increasing the expression of a protein having an amino acid
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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ccggact gcg gaaggat gga gctggccgcc gcctgcgccg agctccagca gcccgcetctg
acctcgggca tcagcatcta ccggctgctg gtctttggtg ttctggagga ctgctcacca 25
gattacagaa aacaat ggga ccagtatgtt gagactgtgg tctactggga agtgaagtac
tacctt coevo apspgsgnga cct ggacatg cggagcacct ccat gcct cargotbmoe&a9s3
aagcagagcc tggcgattga gagtgacggc 30 ttcgataacc cgggtggcca aattccgtcc
gttcctaact tcttgaaaga catggcaaga WO 2008/ 107388PCT/ EP2008/ 052493
gaaagagaac tgtctctgga actgttcagc ctaagcatgt 5 ctgggctggg gcttactatt
acggggatgg gctcttttgc ttcagagctg 10 gectttgtgga cctacttgtg cctgaccgga
gatttctctt tttactggaa 15 tgcatagcct tttagaaatg gactctgcac agacttttag
aggcacagcc 20 cttgattaat tacctcagac agagtggttt tgggaacatt agtgccacct
cttcccectge ttgectgaca ctgecttctt aggaggggaa gt gggcggag agctt gt gat
actttcagtg gctgattagg gaggat cagt cacataatac ttccatatgt actgaggcgt

t gt gaaaaag tagaagggat ctttttctca ttttctatgc ttgatgatct aacagaaatt
tgtttgttst tt

10

15

20

25

In a specific embodiment of the present invention the method is characterized in that said method
results in increased specific cellular productivity of said protein of interest in said cell in
comparison to a control cell previously transfected with a polynucleotide encoding for the
protein of interest, but whereby said control cell does not have increased expression of a protein
having an amino acid sequence comprising a steroidogenic acute regulatory related lipid transfer

(START) domain or a derivative or mutant thereof.

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

of interest is-a protein which is passing through the Golgi complex.

The invention further relates to a method of increasing specific cellular productivity of a

membrane or secreted protein of interest in a cell comprising introducing into a cell one or more

vector systems comprising nucleic acid sequences encoding for at least two polypeptides
whereby a first polynucleotide encodes a protein having an amino acid sequence comprising a
steroidogenic acute regulatory related lipid transfer (START) domain or a derivative or mutant
thereof and a second polynucleotide encodes a protein of interest and whereby the protein of
mterest and the pfotein having an amino acid sequence comprising a steroidogenic acute
regulatory related lipid transfer (START) domain or a derivative or mutant thercof are expressed

by said cell.

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

steroidogenic acute regulatory related lipid trapsfer (START) domain or a derivative or mutant
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gcat ccat gg ggaagtgcca tgtttctgtc tccagctcac ctacagttca gtcttcagta
ggacacaaca ttcttccagc cacccaaact ctgggatttg agctgttatg gacaaccaca
cact ggggga caagatggct tatctttcta aacagttcac ggaattctgc tttctcctga

cagggaaasggp sree@b@t aa ctttctggga gttgatgtct cctggaagtegct/bensgagyoc
tcgtctgctt atatggggca gggaacacga aaatttaaga ttgggagggg ggat gacgtg
aggt gat aat atgccagacc tttttcctca aaggctgcct gtggcagcta tgcaataaga
agccaggtaa ctaagttgtc attttggtag ttttaatcac agccacagaa agaaaagt gt
ctggaagtgc tctctggaag tacacactac cctttctcgc gactagggaa tcattccatt
atgactattt ctgctggaag ccaatgtcca ccagtaagtc atttggagaa tcatccatga
gtacctctca gcaaaagcaa tgaattttcc aatttaactg tgccttttct ggtaagtatt
tgtgtataat tgggatttat gttctataat aaccacccaa720 agcacccacc780
cacatccttt840 tccccccatc900 acctttgett 960 gtgcaatttt 1020 gggcgggctg 1080
t ggcat t t g@dcdd Gubichgatlytiaind200ng tdid ctlt ¢fith 2600yt pdlemggydd 82@ding a protein of

aaat t 1380 t
g? ggct ? gngq%@rhglgegy E%Ei %%}t :zlilé'}(éi1 gec%tci’g {9 %&ctle%’ld gsoarcz: o%gt% %% tdlaffe]r'gnq(\)fector systems.

In a further embodiment the invention relates to a method of increasing the transfection
s efficiency of a cell comprising the additional step of transfecting a reporter gene such as GFP,
YFP, HRP, SEAP or LacZ, which might be fused to the protein of interest, located on the same

expression construct or on a separate plasmid.

In a preferred embodiment the invention relates to a method of increasing the transfection
10 efficiency of a cell corhprising the additional step of detecting and/or measuring the transfection

efficiency by either detection of the protein of interest or the expression of the reporter gene.

The invention further relates to an expression vector comprising two polynucleotides, a first
polynucleotide encoding for a protein having an amino acid sequence comprising a steroidogenic
15 acute regulatory related lipid transfer (START) domain or a derivative or mutant thereof and a

second polynucleotide encoding for a protein of interest.

In a specific embodiment of the present invention the expression vector is characterized in that
the START domain protein is a mammalian START domain f’amily member such as P-CTP (SEQ
2 ID NO. 27), StarD7, GPBP, StarD10, StarD8, StarD13, DLC-1, StarD4 (SEQ ID NO. 21),
StarD6 (SEQ ID NO. 25), StarD5 (SEQ ID NO. 23), MLN64, StAR, THEA-2, CACH or StarD9

or a derivative or mutant thereof.

In another embodiment of the present invention the expression vector is characterized in that the
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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accaccaaaal680 tctatgtcaal740 gatactgaacl800 taat gt gggal860 gaat aaat at 1920
1932 human: PCTP protein (SEQ ID NO 27) 25 Met Qu Leu Ala Ala Ay Set
Phe Ser Qu Qu Gn Phe Trp Gu Ala Cys Ala Qu Leu Gn Gn Pro Ala Leu
Ala Gy M@20bsm73sgp G n Leu Leu Val Au Thr Set Gy || eCBerzds/es2dPgr Arg
Leu Leu Asp Lys Lys Thr Gy Leu H's GQu Tyr Lys Val Phe Ay Val Leu GQu
Asp Cys Ser Pro Thr Leu Leu Ala Asp Ile Tyr Met Asp Set Asp Tyr Arg Lys
Gn 30 Trp Asp Gn Tyr Val Lys Qu Leu Tyr Au Gn Qu Cys Asn Ay du Thr
Val Val Tyr Trp GQu 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 Met Qu Ay Arg Lys Ile Hs Val Ile Leu Ala Arg Set Thr Ser Met Pro
Gn Leu Ay At Arg Ser Gy Val Ile Arg Val Lyh Gn Tyr Lys Gn Set Leu
Ala lle Qu Set Asp Ay Lys Lys Ay Ser Lys Val Phe Met Tyr Tyr Phe 5 Asp
Asn Pro Ay Gy An lle Pro Set Trp Leu Ile Asn Trp Ala Ala Lys Asn Ay

Val P Phe. L Asp Met Ala.Arg.Al G.n Asn Tyr. L :
The cel | TE0 g SR Raan d6s pistef e By Pt RS Ny Pubritel it
suppl enmegeeshined OERA% CBRA! 5, 6A(SEQEDWOD(BLS) in a hunnifled at nosphere

contai ning 5% CO2. HEK293T cells are transfected using Transl T293 reagent
(Maus) according to the manufacturer's instructions. For

i nanaunof yi - G DiSs i @R EINHORxBHeSh FQYGiS bhRSotdled 24 that
hour syanfci7J %%ﬁ?ﬁ%ﬁ%&lﬂﬁ%ﬂﬁ%%sect am ne ZOOOXEIIga?ent (he}vi tr oéen)e. I é X

cel | s assabfitst pely@HBatide incechsesght proteie Srapspor i p agll na thersegstonnpathwani ne
(FI'SA) or a human nonocl onal 19gG antibody are cultivated in suspension in
serumfree nmedia in surface-aerated T-flasks Nina Denmark) in incubators
( Ther no, InGespaiTie) endfodihek & fftheapiesent hivenidon {be rEpreksiomtectortie nipei@atrimed i0thaB7C
and in an atnps hfre,cont ajning 5% CO2. . _ o .
the START domain protein 1s mutated ceramide transfer protein CERT and said mutation
10 disables and /or deletes a phosphorylation site at any serine, threonine or tyrosine position within

the CERT protemn.

In another embodiment of the present invention the expression vector is characterized in that the
START domain protein is mutated ceramide transfer protein CERT and said mutation disables

15 and /or deletes the protein kinase D (PKD) phosphorylation site of CERT at position 132.

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

1$ 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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Seedstock cultures are subctdtivated every 2-3 days with seeding densities
of 2-3E5 cells/nL 20 The cell concentration is determned in all cultures
by using a henocytoneter. Viability is assessed by the trypan bl ue

- excl usi ogygmbdragsssAl | CHO production cells are cul t ur egcr/mpiass/@eopri etary
medi a and their conposition may not be reveal ed. CEO-derived cells are
aansfect ed using Lipofectuniaermand Pl AJSTm Reagents (both I nvitrogen,

Ger many) according to the guidelines provided by the nmanufacturer. 25 WO
2008/ 107388PCT1EP20081052493 Fed-batch cultivation Cells are seeded at
3EO05 cells/ml into 125 mM shake flasks in 30 m of Bl-proprietary
production nmedi um w thout antibiotics or MIX (Signma-Aldrich, Germany). The
cultures are agitated at 120 rpmin 37C and 5% CO2 which is |ater reduced
to 2% as cell nunbers increase. Culture 5 paraneteres including pH,

gl ucose kinkn a6t duemandieenhaat nensmay eurdet @rnnydieda dell,| aydogn gigph meaqd) eedlt ed

to pH 7.0 using NaCO3 as_neede | -proprietary feed solutjon is adde
every _24raﬁrr§]?b1%@11tl’ SpRinRsefer Y&%{Sicﬁ iﬁﬁ?ﬁﬁp%f?%g%ﬁ%‘ﬁwﬁwe#th‘? PRERSTIh AN-B e
excl usi ofhe Ysh RO ciRRa @ O0G: atht CEPOHO ekl ifloans wWilleitd, TMG X3t emd DTuay atics) -
Samples fromthe cell culture fluid are collected at day 3, 5 and 7 and

subj ect eBUKX-Bil 1. «FHiRduadr prefnably ¢ HO PGA4. 10 ELI SA Quantification of 1gG
nol ec5u_l es in the supernatant of the cell clones is perforned via sandw ch
ELI SA technol ogy. ELISA plates are coated using a goat anti-human |IgG

Fc- Fr agniend spagifickedhod{mi¥na o e, pré&enhmnsntioat thd €lbisehancighited iAfthasamashiingn

and bl ocki.ng of the tes with 1% BSA 15 solution, t anpl.es. ar dded
and i ncﬁé‘?‘g]dc?uo rprelf?‘g‘{’ ot etazZRpR é??ﬂ RN N e%eﬁgmde{neﬁgﬁ%ﬁerar%l?ogm% SR
(al kal i ng-pROERBAIESHC Conjid 8RRtk ed n BAl baillbBR KBRS éhfuck BRDRosophila
anti body) is added and colorinetric detection is gerfor med by incubation

wi t h 4- nintleoggsstey) proksdphavetbraoeniumel af en ReRisar wpeleesmyminalies cfhnlh @ as
substyat _gygci'ﬁ]:: tfhoditdlt Br 4B g)y&@ﬁe iR¥bntiBn %ﬁz:ecgﬁqg Eharééa&izag & i Cid SuSHARE Gel
and the sorbanceis I medi atel y nmeasured usi ng an absorbance reader
(Tecan, RQx Garmmibigy callf prefk@sld 32mmarh eclt smdemst ¢ ahd bumius noalomd atldide U266,

accordi st andard I whi ch i.s .present on each pl at
30081107 35Rek k3o Batas o B i At s Beeru T a e i Tah S PuBhENS P ARR | ¢
cul ture sgeghesilisoreyEroed simlarly, using the antibodies containied in
the Human Al bum n ELI SA Quantitation Kit (Bethyl Labs, Texas, USA) and

follow ng the manufacturers instructions. 5 I mmuno fl uorescence m croscopy
15 The invention further relates to a protein of interest, preferably an antibody produced by any of

the methods described.

The invention further relates to a 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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Cells are washed with PBS contai ning magnesi um and calcium fixed in 4%
par af ounal dehyde at roomtenperature for 10 mn, washed and incubated with
PBS containing 0.1 Mglycine for 15 min, Cells are then perneabilized with
PBS cont avopoeg1€3do Triton for 5 min and then bl ocked nT/MpRdsaseat serum
in PBS containing 0.1% Tween-20 for 30 mn Cells are incubated with 10
primary anti body diluted in blocking buffer for 2 hours, followed by

i ncubation with secondary anti bodies diluted in blocking buffer for 1
hour. Coverslips are nmounted in Fluoronmount G (Southern Biotechnol ogy) and
cells are analyzed on a confocal |aser scanning mcroscope (TCS SL, Leica)
using 488 and 543 nmexcitation and a 40.0/1.25 HCX PL APO objective |ens.
| mages are processed with Adobe Photoshop. 15 Protein extraction,

i munopreci pitation and Western blotting Wiwole cell extracts are obtained
by sol ubld iazisperite| dnsbodimdPA0f ek¢ rpresenbninbartiber the NEB)rfab@utedll Toingosditnht is

7.5), 150 nmM NaCl,. 1% NP40, odi um ort hovanadat e 0 M sodi u

(i vor i doshaeBee | invines. Bpy SLABhOOHAE SprTiE” S erante (Parishgoim CerT

i nhi bi t ofHARTLIMMBN@AIE of ICBRT ESHQIY NO. tHRE b idbtgdivt ohmatanl theROD x g for
10 min For inmunoprecipitations, equal anpunts of protein are incubated
with spebl prathginieeidg) @abodgpens of Ba preent IysHE Bnplieexasuticd OFIPPEHEPRAS

wi th propei ' et r S r ' j
(see gbo%/%&te\%ﬁgt?gh %F?%eéﬁcts oa?}P ?Snﬁ‘tﬁrgg?e%@ p?fgrtie %%o?%ﬁvﬁiﬁﬁl%ed
i n sanpl thetzof.f er and subj ected to SDS-PAGE. The proteins are blotted onto
pol yvinylidine difluoride nmenbranes (Roth). After blocking with 0.5% -81-
WO 20081107388PCT1EP20081052493 bl ocki ng reagent (Roche) in PBS contai ning
0. 1% Twern a2@pedfid t@iidatentpodhpe d;w‘eielm sipesitibn Cthanphdrodi@sicalPeehpddisorarie
visualized wi th peroxi dase-coupl ed secondary antibody using the enhanced
cheni | uﬁ%&e@ﬁé‘guﬁéﬁfébﬁ p@ﬁﬂ%@%@ﬁ@ﬁﬁ%@%ﬁdéﬁ%%@& Hgndsensskbdanes is
perfoymed in SDS buffer [62.5 nM Tris (pH 6.8), 2% SDS, and 100 nM
13-nmercaptoethanol] for 30 mn at 5 60C. Menbranes are then rcprobed with
t he i ndi hatredrefgrtddbenibedimeRe adnthienaresenpr mveitionpthe pheratacenicaln goinpositicr gs

" ki nase assays BL21 ekl transformed wth,. - FEl ag- CERT(1- 138
and CERIISRSBRCRE 1485 hEST ARY Baaf BRISE N b BT SRT o B Tty Hiemet
ih sopr Opydmﬁ&g pCtrr mmgbgmmayy,ammjﬁ@mm SAarlx1, /Starﬂ& D 13Baa®I | ?taﬂ)@
arvested _and resuspended in PBS containin u S0z ., .Comp
br ot 6as e NN 2 (RICRSECLE Mt SomsmopiSoRBNGna 5§, AR HEEE:
- gl yqberoghg@@ﬁ%}gtarﬁgio{,gg&ﬁ%@g?i&@%@qugﬁa final concentration of 1%

prior to sonication. GS fusions are purified fromclarified |ysate
wi th gl ulnat partedanhepicferiedeurodinndnt oF 8. praveat uedtiop the Pharpreduticy cepapitioons

is verifie SDS- Le.stal i I i
i ncubat €' Cwar?%te’%%eépluﬁ%ise@d@%%%ﬁﬁﬁl ﬁa%@%%“?%&rﬁéggw&&%f%ﬁ%
MV My Cl 2orgyagts therddf Bhidcidlly thlile: $TARE@omant ei ther 2 p, G [y-32P]-ATP or 75
p. M col d ATP for %0 i1 n. . Sanples_are resol.ved.by SDS-PACE, .blotted .anto
menbr ane'ah dPsh&r 9‘@@ Brﬁb‘_aﬁm%% Bhateneigt (%P%@ﬁ i pita;ma uEgy coppggition is
Vst ef N Blaplctekinel ¥ thdt sBRtHo1 KB oHRSE i@ 8 cARL (ROA¥RT 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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20 PIP arrays HEK293T cells transiently expressing G-P-tagged CERT
variants are harvested in hypotonic buffer [50 nM Tris, pH 7.4, containing
Conmpl ete protease inhibitors (Roche), 1 nM PMSF, 5 ni M P-gl ycerophosphate
and 5 nivive@diopmarBisuori de] and sheared by passage thr ouptu/Er2bsEs2&3 WO
2008/ 107388PCTTEP2008/ 052493 nm gauge needl e. The cytosol fraction is

obt ai ned after 100.000xg centrifugation for 1 h and the anount of
expressed protein is quantified by measuring G-P peak em ssion 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 (Roth), followed by incubation with 5 500 jig cytosol containing equal
anounts of GFP proteins (adjusted with cytosol fromuntransfected cells)
in 5mM blocking buffer for 1 h at roomtenperature. Bound proteins are

det ect edrégylatong tibeied HpidwiatfenHTIARIPRIcard, podfyrably STEROWERE® YD BiRR-1d amjSEghie d

secondary_antibody.. 10 In vitra ceram de transfer assay Protein-nediated
t r ansf erl\(l&‘1 )e‘?rfrfi/eﬁlga b"&‘\ﬁé‘@ﬁaﬂé&?sf“ifi neasured as described previously

(A ayioye et al., 2005). The transfer assay m xture contai ned donor
vesicles (2 nnmol _lipid/ M) conposed of porcine brain lipids (Avanti  Polar

Li pi ds) ,Inpyar Spesific rarhedingend - ele rtheri H@s,enhrfgvezl,t@p pthe pharmaceuhcal composition 18
trinitrog = k : i : < : o TEY (1LY

or ovi ted g breAL BRI S EROR0A SRR if §eEmh Bl o g Binitor o
conposedaminhfdting petdin aich hi. {i)dsotef biodegde (deRT pramyén theieby nelubitide CERT
395 nm (excitati 45. n sli g, dt n bef oy e ;and r ¢

2ddi £ 1 oncresr8n; (P bBfne s SR e e BaPRy Bk i R en
GFP- t agueiddSERTCER T ghégpheryatidn SYIND Pl aipisteipsaailalto\GHRT Fhithrieseescdes
intensities are normalized to (i) the maxinumintensity obtained after the
addi t i onngffutflh EERTXEmepnpothst Befmsal depRaEmMEREL % rSERz% VAT (Y )herotein
maxi gum b, L WOFSRERP66th CERPEEPLPRD, fa?glmtﬂgfnfl SHEBIHR Bhh0 P CPRASSIFRD (-

| evel's. HRP“transport assay HEK293T cells are cotransfected wt _
ss- HRP- F aigblp| PXEIMCERINch rapipt ywhigk tionot foEciomaiNjue tPKDE iibibijeeDNaBpRriigtiGERT

d - F.a9- +S132A i N B 5 .283- . WO _
%Og? 10?@%@%{/}%@26‘%% 3% gé%lasé% }%1%1%?9?&5%% ‘%6‘2?*1-“? (rs’%%%lF Bcetion cells are

washed with serumfree nmedia and HRP secretion is quantified after 0, 1, 3
and 6 h by incubation of clarjfjed cell _suEEe_r natant with EC!a.l reagent,.

Measur enntas SRFELG GHDOFIRHT 201 (e IR rinyqifiey othe AphgrpRseuticaly spmpogitiag. is

Si RN asgYacfdiBdy ﬁlefhit%aﬁ@ﬁlﬁ%ﬁ&ﬁ%fsﬁ'@r@ﬂoﬂstahmﬁbﬂﬁ%@ﬁp&é&@&@f@@ﬁ% 1 ag,
harvested after 8 hrs, replated into triplicate wells and then transfected

w th CERT-specific siRNA oligonucleotides (si CERT#1, SEQ ID NO 7: 5

' - ccacaugacuuacuc értr'l_gé?;b,)‘msg %Eﬁﬂ_ojﬁéblr g%édgé@gﬁg?%omgdulamr of S’{A T domain. protei

5' -gaacagaeglé%?gcoélu aadt using nem r eagen nvitrogen
accor di nfinttéord, iecfomablyf @ERAT @rrstibnStantrisign providing moprote@l haviag esneaminer aaick

transfected or transfected . with a | acZ-specifjc Si E 9. .5
' - geggcuIBYya SUIIDEYRE £ -Stﬁr()“.x\ggﬁglcr?c]lt&tr %%ﬂiﬂe@ rFféte&i@%éa &i@*&?@?‘%ﬂ? um
i s agdedqerThfvapPRMtanP thHE, ﬁ%?érﬁélﬁd?l%@i,o cbiBetEPRIN AN oF StepBASHILE thy 2

chem | mi nescent assay as descri bed above. Finally, cells are |ysed,.
triplicatgent, yisirreigingran qitest eadptedth Emaerseredt dsgrepserprSinGEUFiRR OsxpEpssion of

tubul i n'ce‘ﬁgs%rftaéeaﬂrﬁte?ﬂs.ri n receptor-specific antibodies. 15

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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EXAMPLES EXAVPLE 1: | NTRACELLULAR PRODUCT ACCUMULATI ON | NDI CATES SECRETORY-
BOTTLE NECK. A fed-batch process is perforned using three different CHO
producer cell clones expressing zo human 1gG-anti body (Process A, B and M
respecti vwah ywoss@esskl GURE 1). Cell sanpl es are taken everyeeihseszgay and

t he amount of intracellular antibody is determ ned by FACS analysis. In
short, cells are fixed using PBS / 4% PFA, perneabilized and stained with
FI TC-conj ugated anti- human kappa |ight chain antibody. Wthin the first
four days, the intracellular 1gG content remains at a constant |evel.
However fromday 5 to day 9, the level of intracellular product rises 25
constantly, indicating an accunul ation of either m sfolded |ight chain or
even the conplete WD 2008/ 107388PCT/ EP2008/ 052493 anti body product within
the cell. These data represent the results of three independent production
pr ocesseThavirtvanidiif fiethentorpretittsen ceotd of hd$BSRE ko pwitis oarrdpdljmmycleotide

t I [ t hat 1t i b ti d At t el
Secr of cdeTARB L ALt SRS 0 P S g6 ULRid PR R L « BBYEH 8¢
neck whi glerdgnders the conplete secretion of the produced antibody 5

(FIGURE 1). EXAMPLE 2: CERT | S DETECTED BY A PKD SUBSTRATE ANTI BODY. PKD
is a key regulator at the Golgi conplex with PI4KII13 being the only | ocal

substrat e | IR - t l1gi B j1zed
CERT brott DAl i B R O L B R o Yt RS e
make useofhaempleoshosppmsitidns as désstibat e ant i body, terned pMOTIF, raised
agai nst consensus notifs phosphorylated by PKD (Doppler et al., 2005).

- HEK293T cells are transfected with expression vectors encodi ng Fl ag-tagged
CERT ( SEf@ 4 BB clbornfleCri lnt-Sktanl farthler. Ries td hem&Rblof profiwyinga aerologous

i mmunopreci pitated wiith Fl ag-specific antibodi es and anal yzed by \\estern
bl ot t i ngPiateihof eerpavDT R ol GOMBBEINS (Iereasye haPxprassion g5 pestyiey &f yptefein having
correspondi.ng. h c - e ‘ .

naaky 5 effd Aok Gl R 3 Rl e e i TRt
of the piEBRDIrdonainchnSEREL sdqserdosomaneyvaieyeoe matat thereof aslisaddwinvhehavi our
to form aggregates, which nmay inpact phosphosite accessibility to kinases
(Raya et al., 2000). To investigate whether recognition of CERT by the

pMOTI F agbNsphsUSseepspganinopen PKD, 20 we express CERT toget her with a
ki nase dead variant of PKDl (K621 in 93T cells. This nt. _has been
shown tonl?rﬁ‘(?ﬁ’i“ftfgt’f}%‘nf“h‘?wf%?né}nn r(‘:rbn\r%f“érk ang Suppr essé‘ﬂnﬂnﬁﬂ%%%' fhnd
phos phor pitatpwmnp Fimgpnbrrmenegrnapegdb { pe thaasnnger selphpeg BpnbapnhgisnR- 2005) |
Coexpr eSgiARnEnnhAdhhve-tRKR rahedpng Bamnd o 06 hhoph Rl s heFPhn e doitn ki pdAIEL F

anti body, . .suggesting that . t Sj l, iLs._indeed due to PKD- nedi ated
CERT pholélb%'ng%Zcf%r%‘nfﬁ"&fi}&fgﬁ%gpﬂngﬁgﬁf%%ﬁ& er proteins are thought

to act at nenbrane contact sited, which are forned between the ER and TGN
(Levine %%relﬁg'?t\{\éeﬂéss %%9 ?gsidu\é\lshgrrf:e(lregltgs)e}r{tgd inotﬁg L)rllezl% &r EJanT(y Qc?cfl !:(l)JcPes:escence - 85-

g

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-



WO 20081107388PCT/ EP2008/ 052493 stai ni ng of Fl ag-tagged CERT in COS7 cells
coexpressed with GFP-tagged PKDL verify that the two proteins col ocalize
at the Golgi conplex (FIGURE 4C). Together, these data confirmthat CERT
is a Pl Cycsiebgioradse at the Col gi apparatus. 5 EXAVPLE BCT/E¥I008/052493
PHOSPHORYLATES CERT ON SERI NE 132. To identify pMOTIF recognition sites in
CERT, we search for potential PKD consensus notifs characterized by a
| euci ne, 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 notif and conserved across species
(FIGURE 5A), are exchanged for alanines by site- io directed nutagenesis.
These nutants are expressed in HEK293T cells and tested for recognition by
the pMOTIF antibody. Interestingly, nutation of serine 132 to al ani ne
abr ogat ep(ﬁi&h’ed'tl on of CGERIRwW th the pMOT1F antibody and cause an increase
in electrophoretic nobi ive of |oss of phosphorylation, while
the S272R ation doefl‘gto}%g Ch#'f&g%’ﬁq% he pMOTI F signal (FlI GURE 5B). Thi s
suggest siigshat serine 1323.s a PKD phosphoryl ation site specifically 15
recogni ze by the PKD substrate antibody. To confirmthat PKD is capabl e
of directmjikposphoryl a@%ﬁ%@%@?@yﬁ esidue in CERT, we performin
vitro kinase assays with purified PKDl and reconbi nant CERT GST-fusion
proteins produced in E. coil conprising the first 138 am no acids of the
pr ot ei n. andiedfectiteethe expressicadofiseiddrotyipeof GERESY usi on protein is incubated
with PKDL in the presence of [7-3211-ATP, incorporation of radioactivity
is detected (FIGURE 5C). 20 This is significantly inpaired in the case of
L he CERT%ES&]&B%% %ﬂg&h‘(@g dgmaﬁhl\%ts bt)*nmei mﬁﬁtlﬁ’ﬁlﬂl&)ﬁtﬁs@ﬂﬂ(hamhgtahmmiﬁxf abitl | slqiisppe
ut not RT- S132A EQ I.D 15) is rther. sho ate a
recogni t OSITSINEE FPIdoRRNIRREYES FCEHRIQT Selgted EP@\]‘F@mgbfﬁf%ﬂ)e‘an%g’t fprof the
thesg, r ibds B ‘BX&Terﬂét (e%@; #cSsi6n F8AHIsNEeIRKBreitiRSt frdtiadeBtiotl tcb@p8ftlonsh
Vi vo an enti serine gs a specific Pk hosphor yl ati on S|tp
CERT. 2anmhﬁmQ@mﬁhm@@388&&?&&930@8@@584@3, EomﬂmCER$mPH€SPH@RVEAKI€N

ON SERI NE 132 MODULAT I CTIVITY.
Serine 1% V‘??{I{}'é?@t "?rS%e élrs%ga{élﬂeﬁﬂlﬁ%%% I(ggin\%&%g M no aci ds

23 - 117), making it possible that phosphorylation on this site affects
Pl (4) P bi ndi ng by inc sing.the | ocal negative 5 charge. W therefore
quant i fyTls paspsicey %Rﬂ‘ieﬁg'yd%esﬂﬁh g PR MEERT THOFG rF?'@YCE%?‘gS%ZW WE‘FW §E@
1D NG 154, 118%ife: xfaﬁl?ms n\ghi%%eh&eﬂ)y ﬁ‘ﬂcﬂld@d’ﬁfe g%«é_fr@&ﬁ@;sﬁrpogde@feumm}@ﬁ akc&mm
HEI C293T cel | S transiently expressing t variants is incubated with
menbr anesgmlssemenssl ofiithchprsan m@@ntlmatﬂ@nfogwamgemanmf%t% nefj imiingnfhey merely
phosphoi nasi ti d t
{1‘1&@ %orsglgll%oelﬁr%%duﬂ%ﬁgoﬁ?{n 5851? hﬂ\?&) ?srgﬁtsﬁﬁfeﬁ G ﬁ% H Gt 'Sl %Bst A9

As repor ype proteln enbnst race weak
i 0 bi ndi agditions evepat 1t|nhaha’rmhbqb]nrderﬂ$)em es, but displays strong
interaction with Pl (4)P (Hanada et al., 2003; Levi ne and Munro, 2002).
CERT- S132A binding to PI(4)P is detectable at two- to fourfold | ower
concentrations as conpared to that of the wild type protein, suggesting
increased affinity of the CERT-S132A nmutant to this phospholipid (FI GURE
6A) . Toget her, these data inply that CERT, once bound to the ol gi

conpl ex, is phosphorylated by 15PKD, This then decreases the affinity of
CERT to PI(4)P and thereby regulates the interaction of CERT with Gol gi
menbr anes. As CERT has been shown to function as a lipid transfer protein
(Hanada et al., 2003). W investigate whether CERT phosphoryl ati on on
serine 132 influenced its ability to bind and 20 transfer ceram de between
menbranes. To this end, G-P-tagged versions of wild type CERT (SEQ ID

NO. 10) and CERT-S132A (SEQ I D NO 14) are transiently expressed in HEK239T
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cells and the cytosol fraction is analyzed for ceram de-specific lipid
transfer activity using a FRET-based assay (FIGURE 6B). In this assay,
smal | - uni | anmel | ar. vesi cl es contai ni ng pyrene- |abeled ceranm de as a

f | uor esceyt 209m@Bssand quenchi ng amounts of head group-Pabebmos/BERPBSPE 25
are enpl oyed (A ayi oye et al., 2005; Sonerharju, 2002). Wen these donor
| i posones are m xed WD 20081107388PCT1EP20081052493 with an excess of
unl abel ed acceptor |iposones, the increase in pyrene fluorescence is
negligible, indicating mninmal spontaneous ceram de transf.er to acceptor
menbr anes (data not shown). Upon addition of wild type CERT-containing
cytosol, a steady increase in fluorescence is noted, which is not observed
when control cytosol of vector-transfected cells is used (FIGURE 6B). 5
Conpared to the wild type protein, CERT-S132A (SEQ ID No. 15) displays a
hi gher rate of lipid transfer, evident froma nore rapid increase in

pyrene f#gg@gﬁ@@ﬁg Thi s suggests t hat CERT phosphoryl ati on on serine 132
downr egu e transfer activity by decreasi ng associ ation of the

prot ei n MATEREQARS AN MEPHEOBYI ous data have al ready shown that PKD
regul ates the level of PI(4)P at the Golgi conplex by

phosphoryl ati on-nedi ated activation of PI4KII113 (Hausser et al., 2005).
InterestAﬁgbxmﬂah&&hggﬂgls critical for the transport of cerami de between
the ER and the Golgi conplex (Toth et al., 2006). Accordingly, together
W th I hesdabRtiddr 88 %EﬁtﬁﬂalﬁiePﬁD @btk pd1pdiendl @ﬁml?dag (el TSPg[ﬁhﬁg)ntnBGsel dnpiliag

honeost asi s of Gol gi nmenbranes becones” apparent by controlli the on-rate

15(vi a pmpnqcrh)naé\aetﬂy)dm%mréﬂmmr mpese( YtaCHP meenoclonak wH o giy pehs), repbit

ypot hest 36! {RaP S0aPa, AT EShrof o SR e PN P ol EEORPE fhp

result |E1oed:1entat;)edndDAcﬁi)dsevmttswbnhh @@Markenseiﬁheqmbyp]mspamﬂcaml—M6 PKD
activity. Jo.test.this | a RT 20, wild. t

SR 1 SabpaEEonPTS THP AR PanYaer v depried B hEido gttty 008"
Wol g, cePérsmhys%at&tedateeome@peﬁed:ﬁée Rn® Q5 ti-rAtPRSIEL bt o dRS dtré BbheatRehhg;
SDSPAGE. PKD activation is analyzed by inrnunoblotting w

phosphospldioki Ropgatree-tabpledreryiay tri-wore 6 attavdrﬂaﬁétoyn SE@E?@IAIF%EIURQ
is verif Lo P | fddCa Ya

panel ). @gr@s{lg‘%ﬁao&%&ﬁ?‘%ﬁ& %ﬁ@g@g %/dgrl a't @%@ %%}%ruphgrgbﬁ%ﬁ l?%ge%%ar h
Fl ag- spekiobesc anti body (FI GURE 7A bottontpanel) Cbnpared to the control,
expression of both CERT wild type and CERT- S132A i ncreased PKD activity,
as -88- WD 2008/ 107388PCT/ EP2008/ 052493 reveal ed by anal yses with a
phosphospecific PKD anti body. This shows that PKD activation is regul ated
by CERT teins, likely due.to increased ceram de delivery and enforced
SNTDKG s@ @OSLUCT) address the question of whet her CERT-nediated PKD

activati t.es i nced s t S ke
oo e ek O 5y By SRUESRS EBRASL O CHiAT TR g
can be Us@ferdScohRRffd FeoRPlre®@AH §iktkidg AbRIdCin IIRE HEEFRQI \laasz%ﬁe ®6int s
are cotransfected with an expression plasmd encodlnﬁ_FIa g-ss-HRP or enpty

vect or, AHANPKIFICERP 4t sarwatgddy Qwkyhange se-drreed PCH mytsaeneyir)iollewag the

Fl ag CE §k§§éa RO ST

and fresFl!I-IluE medi um Fgﬁg—g‘%{%}x ?#_%ata glejs]uperr%%??ant g%drﬁ%rhﬁgg&é{&e@%g%n\g%gggg
act i wi t yYSHOP etodBgs. The 3follawtheb ohgdmpclebidrs| umme@c@ﬁﬁ@-SlGﬁAo@ﬁQ oD mell: sﬁ -
'secretion of ss-HRP coul d be. detec n-1 hour e over,
e (PR B Ro e EE . of WIRESISad RO (IR ch hni BY02:

secret Or&ag FHOSRAH: cg@éatgag@g Py, ot ei QERIrgzFAENt | (my abrggat esNnOBe 5-
secretion ss-HRP into the supernatant This confirms that HRP is

secr et eﬁm%ﬂ%@éﬁémﬁwm Pn tGERTARIZNrev| n BER radl, NO4 -~ 5
crount C e Rl dlcbfabe) %ﬁt@%@%@%‘ﬁé‘%éﬁ@%‘?%gm

hi gher values than wild type CERT Thi s %Xperlnent denonstrates that CERT
over expressi on stimnul ates PKD phosphorylation and in a functional assay
enhances secretion of an extracellular protein into the culture medi um by
around 2-fold.




20 W furthernore investigates whether overexpression of the CERT-S132A
mutant affected its |ocalization and/ or caused norphol ogi cal changes of
the Gol gi apparatus. CERT has been denonstrated to colocalize with the

- ci s/ nmedi &0 tiobge7ssear ker 0S28 (Hanada et al ., 2003). | npemmPlossssescence
anal ysis of G-P-tagged CERT expressed in COS7 cells shows that the protein
| ocalized to GS28-positive Golgi regions (FIGURE 7C). By contrast, in
addition to the 25 partial colocalization with GS28 at the Gol gi conpl ex,
t he CERT-S132A nutant protein displays a dispersed, punctate staining O
note, some of these vesicular structures are found to contain -89- WO
2008/ 107388PCT1EP20081052493 the cargo protein ss-HRP, providing evidence
that these structures indeed represent Col giderived transport carriers
(FIGURE 7D). This finding is in accordance with the observed changes in
CGol gi negiipmrEzstictictasnestgiotctoel’),0cGERTAGR edsmsation cevanBHe 118veN©.6: 5'-
(Fukunaga et al 2000 Wi gert et . 99 5 VPL : '
DOMREGLERHEER b R AR | K BIP HEEAET R FARsErere RTEXERY o
present egkigd @RI festritGor §ifeNtpHGRPENT PHID Cdrda pEGFIENDIKD L dateh @escribed
over expressjon of CERT enhances protein secretion. To |nvestigate whether
al so thepréwsb%!rt@%ser eyl %Pgéhrﬁrj Pl cotiga e FedIRICERE is kindly romdatoby d
result i4;4 %}&rhe(g] retion, siRNA experiments are performed. COS7
cells are trans ect th a vector encodi ng ssHRP-Fl ag, harvested after 8
hrs, replated into tri plrcate wells and then transfected with
CERT-specific si RNA oligonucleotides (SEQ ID NO 7 and 8) or either nock or
| acZ-specific siRNA (SEQ ID NO.9) as controls. 48 h later, cells are
washed, doNasent piotdnsf resh nmedi um and the anount of HRP secreted into the
15 supernatant is neasured after the indicated linmes. As shown in Fl GURE
8A, act iminan: CERARMNA (HEQdOING. Hht er 3 hours and showed equal conparable
| evel s i o] o] on of,HRP
ot 1 Vi £y N P T e TS it P Do TPy o W iR Ry "of LR

CERT!S petdIrPecd P RN 28 FIGOntRATE BTG eI LR W2 Frfifchted ’E‘r‘?étgg‘-’rtéauceélz’tERT

| evel s | eadat @ttt eghicedk HHRPyseeseldtofctier g itthec ek ds cand:abardzher 260
- under Scoéc%%fl&ﬁ%%g {EP: % ant, £9Jc§t<,0£°gtCEREgkihg%h&g%ﬁg&%fco&yctEé&ﬁ%I00rtzqo

I nteresting protein secretion, | so the abundance of the’

ne. .
trans rrenﬁtﬁﬂéaﬁFo?t&gﬁt?ﬁgénEﬁtéP?‘r%ar WIPL T "st‘ﬁrgf%tc?tteb‘:%?c"t%% redftion of

CERT ( Fl $3URE2BB):. atAberndcheacrbt syatr omaFl @GdREBAcarw cpooleedicand t Ré0 | ysat es
probed V\ratteguc%esata%ea&trtegéeﬁ&@rca%p%ratf:a&ag@%t@egrg%s ?&tgéag\éést enpg bl ot

experinments, a strong decrease in_t ansferrin rece%gr
became apPaFEMCt WHTSFaH sTHCTaT P AP &1 PN FEE8Dt Sra‘fgé%qafgare t ect ed
i n bot h Tortrpleaceddegacat@OtagaWF200872L073BIPEREIEIB20081:65249338 Thir40f i ndi ng
suggest Ssacthadachhe:dyt iedat f@&gt&rctprﬁgetgha abSqd¥at t QRLYgJeap! i ¢as ed in

t he transaport ésa}%t%l& Ct%gbp Ctacaa 9 tt airt%ﬁane a%tcggr(g ceII surf

f
pr ot ei ns’ a?ﬁt%aoc e strprisi “8i ns are
equakl y ftarcaﬁ%aaéﬁtwaﬁﬁaqttm@tr}@asqaél @@af:%rﬁat quﬁt\ﬂaat@tgrﬁétf@@Fgr /8% t he
pl asma nesthsangqand s cuse cheycsaimacedd iyl sdatexpoit sadcaut@stwhi cho - as we

gngESREI'r att%grl.anctt haeacgg.gtsg%@t talrara]l\clzgtngtl OI’] f tgtggeagalaggéactcl %t_aag%rag | nfslilylenced
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 tgr:ccaaaag gttgaagaga tggtgcagaa ccacatgact 1140
tactecattac aggatgtagg cggagatgcc aattggcagt tggttgtaga agaaggagaa 1200
atgaaggtat acagaagaga agtagaagaa aatgggattyg ttctggatcc tttaaaagct 1260
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EXAMPLE 7: OVEREXPRESSI ON OF CERT | NCREASES Bl OPHARMACEUTI CAL PROTEI N
PRODUCTI ON OF AN ANTI BODY. (a) An antibody producing CHO cell line (CHO
DX4) secreting humani sed anti-CD44v6 1gG 11:1 anti body BIVWA 4 is

transf ectarshook/idyssn enpty vector (MOCK control) or exprEsBP2s3edstructs
encoding wild type CERT (SEQ ID NO 10 and 12) or a nutant of CERT bearing
the point-nmutation Ser132A (SEQ ID NO. 14) and subsequently subjected to
selection to obtain stable cell pools. During six subsequent passages,
supernatant is taken from seed-stock cultures of all stable cell pools,
the 1gGtiter is determ ned by ELISA and divi ded by the nmean nunber of
cells to 15 calculate the specific productivity (FIGURE 10A). The hi ghest
val ues are seen in the cell pools harbouring the CERT nutant (SEQ I D

No. 14), followed by wld type CERT (SEQ ID No.10 or 12). In both, 1gG
expr essi arrchsyqrar kedbhyo@mnheareeth@onpmotdtdm MOSKE Brtgurratahsfect éd<tel | s.

Very si na,dtégcar&%u;@t@g&@aacbgac@m@gaeeggdtfttw@ @ﬁ@@&at:raﬁat;@%ant s3@5e
subj ect ed to btat (% K ermantca,gl ons, (Fl GR .0 eg&h of
t hese settPAgE %o Exaprcés@saicgﬁa% SFI0OTH W9 e and % 1#an RT | eads
to incr e@@éét%tﬁttl Wya@@erﬁ%mﬁcqan@ﬁccﬁéwﬁg et ICERT-928241H198 t d°éhhance
t he SspeCé;’dcalgetwt@d&ﬁ:ttlt%g@a@ﬁ@:b&t}/ga@facjtj@ﬁt@c&]d Sa ZEOWR gl rgBgtdaak cubtures or
i n bioreactor batch ch.cul tyr b).. . CHO ( CHQ, 4)
are firsi transt cftgtggCtat% hgat\%%té ore aecncgo%l?taa %MCI C%g égé%%g %%EQ I DP(I\I% 10
or 12) ofaaalmacantvetaCERTIBEar537g %Hé%ﬁtﬁt t%ﬁ%ﬁ%ﬁgéngasém@zﬂ\ (SEE 1D
- 25N0. 14)gga@@cﬁdc&ca&aﬁ_gcst@geC@ﬁda@@cﬁ%t@@thﬁ@cpcﬁmstﬂt&ca‘dﬂﬁiaﬁeﬂdta| i nescare

pi cked t n eter us..expression, of %&E oI, the GERT

mut ant . %%%sgtce]%gn ecglgeécg‘e %591%' ne%t%gn(%f% n é-%%t- £~ e

2008101107388PCT/ EP2008/ 052493 parallel CHO DG 44 wild type cells are
transfect ed WFLE ect or W humani zed anti CD44v6 |1 gG anti body BI WA 4
as the ghene ot ntie r?tg;s (gE er a econd round of sel ection, supernatant is
t aken f rxn s@E@SBtP@@kGhUBiEUI‘TeB gt a1 Sst dblveSeeFlv Févlisroer a period of

Si X Sub&@qluem G@amg@ﬁy pthe-LgQit kienri scydeter mhnedubyerBJsSA and di vi ded
by the an er_ of ells t cylate the i.c_productivity. The
hi ghest rrT\e;gl lTJes é?'frleTyé:eIelrfle :H\n Gﬁ% Pr@l ?i (lz}o $“fa {3 oﬁglf(r%itlﬁu %f—_SRT mut ant ( SEQ
I D N&. 14 2ol PénddubSerwily Tﬂyd@SCEﬂTGGSE@PI @W\I@ul@%rTYﬂ?l.Y In both, 1gG
expressi@i hsy Ay kedl yleenpan@eob&onmma 120 ce bsr tehatuidomégt have

het er ol agous_ eé?ﬁ?ysst a%’l eh? o s%l%r Squlgll tnagg Sélle a8 Sfljglt results can

be obt ai ned ectants are ed to batch or

f ed- bat c¥evf é?%éﬁt’-aﬁ%“o‘“rﬁ’. P¥h ABCH-Sofrg ﬁégé%%eﬁﬁ ﬁb%,ASRO“‘lév%]r%xpr essi on of
bot h wi latut ype randyBut:antl CERT digadsr 0y i seer @as edr atiladyrgsecretion,

I ndi gating fhat,; CERT L& abl ese&%e%nbéln%@rtm speeki ik, prodyction capacity

of the cel'ls grown 1n serial cultures or bi oreactor ‘batch or fed batch
cul tur esAlaTFﬁ””s Sehdicateds 5t Hhe et E¥%t§é%¢’§se§<ed? &8%i"9R OF CERT, and
especi allep mi ant MERTIu Can realances@ant e bedyCsesretGlonvalnidm ansi ently as

wel | as 1 el i2A8Shsolh EHXAMRLE 85 REXPRESS| ON OF
CERT | NcﬁthrEaA%E% Géil; %%gge %ALI%P%E PRODUCT! ON ]ﬁf Q\I{EYTE

CHEMOATTRACTANF PROTEIN 1V Méfs Bt GJ(%)AS% Z‘éﬁdﬂc F‘FP |AFHePh(Ecﬁ’6 DGA4)
secr &t i MhrnDmo ey Seghraty Aaet Brt Lor dtei JerlT{xVER Blyissnt ksnsfected with
an enpt yel\aeggg@r:aeﬁ MaCKe 0Bt £ @) By 92‘cprL9§SdernI£é)!ﬂ§ﬁ gt S eengoding wild type

20 CERT | D.NO.10_and. 1 o[ & nut, nto ngthe
poi nt - h§t| h S8R T3 2R Y élEsz%‘f)%\}T@ segt]je%t% yf Subj ected to

sel ect i orlat Bhobeai Jersiiables cIéPIleoé@s .Mea}fqlnbyssiﬂé‘(g Sdbseguent passages,
supenat almp E5n tgkensf tamseedsséieckncult urestof aad |Ar§t'ﬁnb| eicel |l pools, the

ti s -deter S vj d ap, hunber  of cell's
to C::];IO| cu(% At e ath@ sp eg%x QthELJ rﬁ\%l Anded! e ﬁ% E%s s g ueg'h are seen in the
cel | podiy Rl lﬁ’éarﬁsﬁgTitrhéi‘@lﬂW Fhit BF ASQSSGFOHUO\%%I Aﬁy %ul €4 ype CERT. In
both, 1gG expression is markedly enhanced conpared to MOCK or
untransfected cells. Very simlar resul-6% can be obtai ned if the stable
transfectants are -92- :



WO 2008/ 107388PCT/ EP2008/ 052493 subjected to batch or fed-batch
fermentations. In each of these settings, overexpression of both wild type
and nmutant CERT | eads to increased MCP-1 secretion, indicating that CERT
is abl e o svahregiesy t he specific production capacity ofpdieroedidsssogrown in
serial cultures or in bioreactor batch or fed batch cultures. 5 b) CHO
host cells (CHO D44) are first transfected with vectors encoding wld
type CERT (SEQ ID NO 10 or 12) or a nutant of CERT bearing the

poi nt-nutation Ser132A (SEQ ID NO. 14). Cells are subjected to selection
pressure and cell |lines are picked that denonstrate heterol ogous

expressi on of CERT or the CERT nutant. Subsequently these cell |ines and
in parallel CHO DG 44 wild type cells are transfected with a vector
encodi ng nonocyte w chenvattractant protein 1 (MCP-1) as the gene of

i nt er est GlvAPberrha Swchid Vebuld bfa 4&4 eti o, Axuper darans 15 t aken from
Segd- st ogk, ewh thes0b1Rkky siable 08l IargoQlsaoy ekp @rperiroge0f si X
subseque

t assa ri te ed_b A and divi ded by
t he rreanfleh B 2r° gfélge%‘Tp A?/CPP(?SI gceurlg e d& %%rl gls Ar% UC?I vity. The
hi ghest &l @E% Vat Clgelhr Mat te €l PSlbé‘éFsM%aF}bfoEH r?grtll'?é ©ERT nut ant
fol | owedadyy v lcdytypeaGERTa Asi het bin MeR-deiexqir essican diy dbn mar kedl y
enhance onpar, 0 cells t on' t Ve he 2 ession fo CERT
dM gﬁ? V%% f%/ .g %Ar%r(ﬁ Va elu Gqﬁ sn %t i ng)gQU]fs %

or CERT mu resul ts can e stable

t r ansf ectemisu dre @&b?@tﬁéﬂ Al Yrdt &K° éﬁlyf‘@d Bt Ehy fiép n%lﬁt &Y ons. In each

of thesecuehbd Ngs, PHRVErLXPE 0S| odp 0kl bethaan ke rypelanthrniant CERT | eads
to | ane?feelmtshbﬁ%yﬂfse%fwaqn@m @9& C‘L@Elm Lhat CERT 13 apl e to enhance

t he specific production capaci e cells grown in serial cultures or
i n bitbr ekt 87" FAe cH ol ¥ &¥s ?Gﬁa%laclhTﬁ%iptfﬂr%]é“ Sel*ﬁ & iPRdi ‘R &5 t hat

het er ol ogausyexpnessi val of e CERTLy=ante egpeiaaldy Thutd@nt2@ERE, can enhance
the secrglj on, %rSigggkf‘e %Ql'cYQr;QstnebHé de JhaRs] @ng IAsg as. Weld as stably
transfected CHO cell lines . 008/ 107388 /EP2 8/ 052493 EXAMPLE 9:
OVEREXPRESSFON 26 PGER?TI‘% ﬁé‘ﬁﬁ&ée%rgsf‘%jb ROFEN NPRODUCTI ON OF
TRANSVEMBRANE: @R@TJEIuI\NEPB%’HEl;bALrOGR@NHHy%@TGR RECEP?CRr( ECGER). (a) A CHO

cel I Ji ngs( £HO DG expr essing iﬂla@§mra‘@r@raeAm oL eidnepict Be) i al growth

factor 5 rece E IS emt ector (MOCK
control )%6r T @‘E&?‘%S%ﬁ (()J\Eﬁ‘ﬁ%ghst‘}rauc g en g al 1% Lf’g%rg(%ﬁ {’SEQ I D NO 10
and 12) ®ro aymrhanteuoby<CERT Hheafimger Wérpﬁln@lfrrﬁi-latliYénTISeNlaBZA (SEQ I D
NO. 14) agd, subseguent Ly subj ected to selection to obtain stable cell
pool s. During six subsequent passages, cells are taken from seed-stock
cultures of all stable cell pools and the expression |evel of EGFR is

det erm ngdndly (FERGS, @DNWE D ®eisy ng. The highest 10 values are seen in
the cell pools harbouring the CERT nutant, foll owed b%gvvlld type %ERT In

both, EGFRIGKHIEsSI GACTE AnBrIeaar 'y e AFEAORTI C BIRTSH ErPCt &Y BRI tor
unt r ansf ectcedeeel tetevery sivckarcer esulttsatangdvetobatqwadiadott he 180 abl e
{1 ansf ect Al s Leo sl 5ol d B BChe Qloobfl balehednugntaiiens. 1kp each

of these seftings, overexpression néj 1:rmt ant CI;RE!’ | eads
to incr e'é%gé‘ﬁg‘ﬁ?@%‘%ﬁ?%?& O ICF ﬁY?Cﬁéc?tr?a?c‘i% P HHFe' 16 enfance the
specifi ccdgﬁgpcnqnxdrumqggmgmpamutygnﬁc therteetdos tegrowpracnagepradadcul tdfes or
in bior eqLd-Q cgr:ca_ft%dcé&%g&:&uk@é&c@§gagb%a%&&sét&@b&g%c( CH@RsDEA4)
areflrst tran ect with vec tors e g;cntqc acct t ype CE NOlO
or 12) o?cagc%%ggn?ag&ﬁg@ﬁf%qear?cné’ tHe7pe1 nt 2t a |ong§eqrg‘1%":’2a é

NO. 14) . @algstmaeawwwlgedtqgaawgeeﬁC@ﬁgiﬂae%iﬂgéc‘faﬁdithtlgnes 4§Pe

pi cked ts@%gtcgg&j&n§<§d’t@5ﬁ:a%0t$@tt§a§@a0&it&ceﬁ(tm' eﬁgﬁjg@cﬁt;c?.f ggQEBJt@rg4t he5|4 CERT
nut ant  Subs ent | ese i ne Wi type
cel I & ar®& % r%gﬁ?fa a"’ﬂ_‘gtc Ecet gk?a%r %%%g&é% Qﬁﬁ%a‘% g%;Qt?%néeé of 6|Oﬁt erest.
Aiter a E@@Gﬁ‘@ﬁaﬁ—oﬁﬁ?&cwt%ﬁ%?wt a@qqtgaaafeC%%?r%eﬁttftr B‘i‘ﬁt§é@iﬂ?—t5t oKR®
cultures of all stable cell pools for six consecutive passages and the
expression | evel of EGFR is determ ned B9 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, EG-R expression is narkedly
enhanced conpared to cells that don't have het er ol ogous expressi on fo CERT
or CERT nutant. Very simlar results can be -94- WO

2008/ 107383Red1 ER008/ 052493 obtai ned if the stabl e transtecianbssare

subj ected to batch or fed-batch fernentations. In each of these settings,
overexpression of both wild type and mutant CERT | eads to increased EGFR
ecpression, 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. 5 This indicates, that heterol ogous
expressi on of CERT, and especially mutant CERT, can enhance expression of
surface receptors in transiently as well as stably transfected CHO cel

i nes . EXAVMPLE 10: OVEREXPRESSI ON OF STARD4 | NCREASES Bl OPHARVACEUTI CAL
PROTEI N RREDUKETERON 2GFg AN ANEIBEIY.L (ajtairt enyidsodyogpr odacemgtCHOTERl | i ne

( CHO @ac§§&ra%t éé&QaM%&%@a@d& cagggéé./&gl Qﬁc@@édt@oﬁiﬁéa@:%aél [ F2a0
transfected W an e ’g gal on corﬁ{]ruct S
“Efect?e

tct

MOCK ¢
encodi ng @F%?Wc(gﬁ@a? gﬂl@%?t%gﬁ ’é‘iﬁ%%%ﬁ?én‘ﬁ%? G sel éétion to
obt ai n stabte:wel tctpbotest BrroRrmposi sewubsieguertedpalsagrssdasiger nafant i s
takens fr a§§t§:@as$a@ﬁga1§dﬂ;ltt H&%qﬂaa%ﬂtg%&é’(ﬁ]lcet&ﬁl;!iag(i@o&&,tgﬁﬂ&c| gGokpter is
determ ned b‘é il ndt di v q, t?:)é a ) ta a% at aao ]1%20
cal cul at ¥R gasﬁe%'igrt © a?o%a Frvity” a‘f‘ﬁ%g | %eq S é’l e5 47 e%een in the
cel | poo¢a§gha¢tb9u¢tlaﬁga<&car Dﬂst%m‘ce%\ﬂt@%ﬁg@naﬁ@tﬁ%ﬁﬁewgya@?ﬁﬁancé‘éi8%orrpar ed
tﬁ IVDCKbc_lffHaaH@Etra@n%&s&ﬂ%w@dda&%a\éercygaslitﬂut@rgtfa&sg&&ts canghpaabt ailned i f
the stabl e transfectants are, subjecte a e
f er ment al -6 otc 4 nt SaehSF these o Bt ti (r%tg&a%v%rcgﬁgértess?toglr%g%?ﬁg tarBl is able
to e%an@@%%@p@eﬁ%g@gﬁr%&%c@ﬁ eAPIRTRIY BFRerRERaCeldcg2H 3N i %%eri al
cul turesa@@gaeitalal SfLacine bakebhips iedcbatcht2Beuddadr @ssccl)tt€HO 1ost cel |'s
(CHO DAL GBLE o 5@&%4%@8;9%%&99@@ Sfoved %rgtg%@ggﬂan&t&@{qﬁﬂ Gabbs are

subj ecte sel"ecti 0 ressure and cel I nes are picked that denonstrate
het er ol o¥BEs-E%Pr &S o968 cParTAt %%‘Eﬁf@nﬂﬁ?gf%eg%%aﬂaﬁneswéﬂd in
paral | el gt@iai@h%c%t\ggd:cﬁtatymccecjd@e arwobyanstected twi tdigyestcer s 1éAtodi ng
humani zed, apt { t%%\égaiggﬁ @&&59&%}4 &t\éecécc%stgéa%tgﬁ@et&fw%thnt arsest .

After a secondt round sel ection, supernatant is_ taken from seﬁt%zgt ock
cul tur esa‘iff?c%ﬁ'rqtgs"l‘téﬁfﬂ‘étt(?é‘l ‘Fagﬁ‘BB‘F?CoF/%‘i‘:aﬁg%é*r PHRBI9%S| KEaBEEGue
passagesatdehetdogGdticherggrstateberavianed doya £l Shag9biot Whagaagaa 1680
20081107 3A8BCH EP2008 052493, 900l Yl dedodiy Lhe-gean qunberceal oehibs 10

calculate the specific productivity g hi gpcet caat es . are seen ip the
cel | pooal‘aéagﬁ‘é\"f’ct‘f(?u?tlgﬁﬁg aﬁrﬁ?cg%aéae%%ac@ $1°h dtl SHhanced” conpar ed
to ced | sgttthat:gtctgngctaahaéwetghma@ﬁeﬁtqy@oﬂ@géﬁmcésbﬁ@ﬁg’éﬁqtsfﬁ%aﬁ)aatt‘@’er V8P mi | ar
results %@abé‘atgb&a%jteﬁ&aitftiﬁ@aﬁ@b&&abgmf eglgaBtscatetsufjcact adzbo bat ch

0 B P TR0, 0t o s et 0y aUar g on of
acttggatag tttigtaattt 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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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 | wo nRg107388 EXAMPLE 11: OVEREXPRESSI ON OF CERT »&NCREAGRS2493 :

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 nmean nunber of
cells tohﬁﬁdrﬁ@EﬂlELphﬁeiﬁp@EQﬁDmmﬂeﬁucti vity (FIGURE 11A). Both, HSA
titers an hesecif' ro Vi f _the rodu ngceIIS|s

signifi cac{t%S 8en a%geg “by rﬁetsenr %%{og%’ous(ﬂ xgr esGEIf g% o% oth CERT variants
conpar edelehlh@le‘tﬁ? Ehafse eeretrlc6Ht oY .CYFhelhivghédst Siiaél Eﬂé% are seen in

t he cel | rpoohs Ataar:haunengl& hayCERTemItaptargwhirchal eadsrduorgn i ncrease in

t he specjfi it a n i A £ of 46% above
t he csgnti’réll gsrfA? owed¥ 3 YE T(?(?ng Q%E%‘i‘ Av%% ?}ﬁ%%égs%?s ét%e specific
product | Y% 9rbyF L8 0%" %%W%l%iul FESAiE S a&aﬁl%éh}bﬁtralﬂédp‘?ﬁ the stable
t ransf ectrantsp ane subpected dAsp bat cbr orl f2ad- bat chr 251 fBpment ati ons (FI GURE
11B). | %%Tgfge% eS8y 'Arggsﬂl O¥gr %m&%smﬁl@; A@gt;ﬂavwied type and

nmut ant s to i ncreased HSA secretion, indica that CERT is able
to enhanté Ehe HlM@OWﬁ?MSS%F%VlWZ%%l%Z@Q’SS%begEFfIreél Prduct i on
capaci t yref sHihelgeldrsMgr own Sem Ser val seuldiyrBs 6er wAdeTyri fgustri al

product i on Qﬂp@gzlﬁqssépggr%elﬁysbwg @%tﬂr bat eb, ar4f@d hatch cultures.
(b) and ) CHO_host cel first transf ted with vectors

encodi ngé% PP CypeCERT F%E@hFDMﬁOAi% I@)? Lf?‘ “6 5 rﬁflfla " CERT bearing
t he poi nthmigaGlonySeri32ke (ASE@JIaDCmAM)AspCbH Sahrersusj dated to

sel ecti %h@i@@%@ﬁ%x%ngspp%é dallnxeai @I@AQ{O Glsgdsihatp d@mt sat e het erol ogous
expr essi gn of

uent | ese_cell lines and
in paralt®~ rf)éezf W f%y A)?B ef‘?usHé?e trrginsg%ciéé hA "t vect or
encodi ngchuben tserinm Bidhdad YadsThrhergéte GF i épesty chet &¥* a second round
of E?l ecﬁl'ilef)ﬂys ssupejmai:agntné Srh&géﬂ%?nw am: irseedasi ack el tar eﬁ of all
stable c 0 eri.od..of _si e t e the HSA titer
i s det er% ngp % S{l\ls( E? £ TT ok gjﬁ%qpsl Bﬁegr%%%?ﬁ%%n%an nunber of
cells toTrcPaH:fulLaF el‘*rlgh@ﬂ‘sﬁélﬁllfyﬁc@plr ST VEIYEYIFRPBUREY 188) 51 The  hi ghest
val ues ate seenvinyshesrcehld vpaotis har heurivagrisheyCERT must st , f ol | owed by

wld typg tycgfgm& %90&3!1}5 }';%19 2551 %@n's%rnm@gé ﬁsﬁr&ﬂ”@ﬁ{j conpared to

cells tha have tero o OUS expressi on CERT or CERT mut ant.
Very si nffi“afh E8814% &kn Vb G&Bt%]lanéba iFY e %lfgaﬁpé AtSPatTﬁ?f &t ants are
- subj ect eglut crdbatelsear ciredebatichufsevarentratieonsis ne eachrief s¢these settings,

OVer expr£ssbon s0f Gch,tﬁg Whh d gy pg., 280, WUt ant, GERT; L eadss.oyincr eased
ant i body secretion icating that CERT iS able_to énhance the specific

prodiict | DR EEpEEP 1T o?ert fiEs cséFI %e F’%‘i/\ﬁeF reSerialtedrP ui¥s¥dr in bi or eact or
bat ch orsdredidbatechrspubdrurves HlQOAfEhPlse isadi =at ey vehatiuhdters] ogous

expression 6f, &ERN:and @ﬁp%lrafl}érYLéth@HtAngm e@@r@;@r&@ng& the secretion
of single- chaln grotel ns_in tra(%]isz g% g as_ wel | tably transfected CHO
508105

cel | |irfdd T"RA5'2068/ 1073885t %gwﬂ Tyx R

Glu Val Glu Glu Asn Gly Ile Val Leu Asp Pro Leu Lys Ala Thr His
30 2Ala Val Lys Gly val Thr Gly His Glu Val Cys Asn Tyr Phe Trp Asn
Val Asp Val Arg Asn Asp Trp Glu Thr Thr Ile Glu Asn Phe His Val
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of xenogr ncer
Phe Asp Glu Cys Arg Phe Asp Ile Ser Val

n Asp Ser Val Trp Tyr
Leu Arg Ala Gln Asp Pro Rsp His Arg Gln Gln Trp Ile Asp Ala Ile
20 Glu Gln His Lys Thr Glu Ser Gly Tyr Gly Ser Glu Ser Ser Leu Arg
Arg His Gly Ala Met Val Ser Leu Val Ser Gly Ala Ser Gly Tyr Ser
Ala Thr Ser Thr Ser Ser Phe Lys Lys Gly His Ser Leu Arg Glu Lys
Leu Ala Glu Met Glu Thr Phe Arg Asp Ile Leu Cys Arg Gln Val Asp
Thr Leu Gln Lys Tyr Phe Asp Ala Cys Ala Asp Ala Val Ser Lys Asp
25 Glu Leu Gln Arg Asp Lys Val Val Glu asp Asp Giu Asp Asp Phe Pro
Thr Thr Arg Ser Asp Gly Asp Phe Leu His Ser Thr aAsn Gly Asn Lys
Glu Lys Leu Phe Pro His Val Thr Pro Lys Gly Tle Asn Gly Ile Asp
Phe Lys Glv Glu Ala Ile Thr Phe Lys Ala Thr Thr Ala Gly Tie Leu
Ala Thr Leu Ser His Cys Ile Glu Leu Met Val Lys Arg Glu Asp Ser
30 Trp Gln Lys Arg Leu Asp Lys Glu Thr Glu Lys Lys Arg Arg Thr Glu
Glu Ala Tyr Lys Asn Ala Met Thr Glu Leu Lys Lys Lys Ser His Phe
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20

human: START Domain CERT cDNA (SEQ ID NO 16)

agatttgtcc aaaaggttga agagatggtg cagaaccaca tgacttactc attacaggat 60
gtaggoggag atgccaattyg gcagtiggtt gtagaagaag gagaaatdaa ggtatacaga 120
agagaagtag aagaaaatgyg gattgttctg gatcctttaa aagctaccca tgcagttaaa 180
25 ggcgtcacag gacatgaagt ctgcaattat ttctggaatg ttgacgttey caatgactgg 240
gaaacaacta tagaaaactt tcatgtggtg gaaacattag ctgataatgc aatcatcatt 300
tatcaaacac acaagagggt gtggectgcet teotcagegag acgtattata tctttctgte 360
attcgaaéga taccagcctt gactgaaaat gaccctgaaa cttggatagt ttgtaatttt 4290
tctgtggatc atgacagtge toctctasac aaccgatgty tccgtgccaa aataaatgtt 480
30 gctatgattt gtcaaacctt ggtaagccca ccagagggaa accaggaaat tagcagggac 540
aacattctat gcaagattac atatgtagct aatgtgaacc ctggaggatg ggcaccagcc 000
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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
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tgtggttggt tttgtgttcc acttaaagac aacccaaacc agagtetttt gacaggatat 600
attcagacag atctgcgtgg gatgattcct cagtctgegg tagatacagce catggcaage 660
30 actttaacca acttctatgg tgatttacga aaagctttat gagaggcaaa atacattcaa 720
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ttcacattct aaatgacttt gggttttgaa ctctccatct agtttacttc taaaatggga 1440
acttgaggca attcaggtat ccaggcaaat ctttgtatat atttttttgt gtacatgcac 1500
acatctecgaa atccatttcece gtgtttaatg ttagttgttt atgtgttagt attcctgtgt 1560
ctactgtttt gttgttgtta atatgggtaa agtgagccct gasatacatg ctazacaaga 1620
15 catgaaattc agaaaggtac atagtgtittc asagtgcatgg tagtttgatc tgtgttttac 1680
tttattgtgt tttcttgagt gtaaagaaag aataaatcaa agttcttcat acccatittg 1749
acaaagtgga acagtggagc tgtittttge ttttgttttt atttatttit tgccactggt 1800
gatgatagat ttcaaaaaac aaaaggtggc agcagcacaa tgttcatggt gaattatctc 1860
atagtatcta gattgatcaa gatctgacag aaggaatgca caaaggattc tatattctta 1820
20 atgatttatt aattaccagy atccttttct aaattgaatg tacttttgza ttactaggtt 1980
tcttettttt tittgttctg caatagtgaa agaaaactca gtagtitagt ttcagtttct 2040
catggaaatt ggtaaatgtt agttttgact tcatctattt tttatttgtt tttattagcg 2100
tagagtagga agtctcatat tcectactgttc tatctaggat ggtgaaattc caaaggtgec 2160
taacttgagt aagggatityg tgacsagata gtacacatta ctataagggc tattatttcce 2220
25 tgaactggat gtccctazaa gcaaataaac tgcccactat ctct 2264

30

human: StarD4 protein (SEQ ID NO 21)

Met Glu
Thr Leu
Lys Lys
Asn Gly

Tyr Leu Tyr

Gly Leu Ser Asp Val
Ile Gln Tyr His Ser
Thr Lys Asp Val Thr

Lys Ela

Ala
Tie
Val
Gln

Ser Phe Ala
Glu Glu aAsp
Trp Arg Lys
Gly val Ile
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Thr Lys Leu Lys Asn

Lys Trp Arg Val Ala

Pro Ser Glu Glu Ehe

Asp Asp Leu Val Tyr



b. Effecting the expression.of said protein of interest,
derivative is a polypeptide nolecule which is at |east 70% identical in
sequence with the original CERT sequence or its conplenentary sequence or
said to wAidedlhske 1S a honol ogous CERT sequence fromp@rgpibsesent

organi sm and whereby said nutant is based on targeted nodification of CERT
sequences by substitution, insertion or deletion of one to ten am no
acids. - 105 - Method according to claim 1l whereby the ceranm de transfer
protein CERT is of SEQID NO 11 or SEQ ID NO 13, or a derivative or

mut ant thereof. Method according to claim2 whereby the ceram de transfer
protein CERT is nutated ceram de transfer protein CERT and said nutation
di sabl es and /or del etes a phosphorylation site at any serine, threonine
or tyrosine position of CERT. Method according to claim3 whereby the

cer am desdx ansfiee japotied N1ECERYT P> U &redCceranilee Aspairsf &3P protein CERT

and sai dsJutat ipp. ﬂJrSM %éu%g iQr Q@le@heﬁsntﬁee pE@tgl ki pase D (PKD)

h h t t t 2 th di t I 4
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cel lularpr @Q&stteifvwsyegf ﬁ@is@rpzccat gy 106 Addt €rests imtgSmiodsnel | in

conparison to a co ex sing. sal d_prat ei interest, but
wher eby §%i Ha%&ﬁ?r% jé%ﬁ %S‘%IoﬂelsS IEl)ot %a&g |ﬁ rglgseﬁs e‘jj)%%(r)%rsos?on or activity

of a protei Ashavrnreahsmaflndeacier $egence 2Bcompt B ntrager am de
transferpgr @E@ldlyG&BTI:H pao Ak ¥at hve var st ani atheweafi= Fer Met hod of .

i ncreasi CIlhfl}% Lellyl arGlgrgdu% ‘ér%yLﬁf a8, Fegbrane or secreted
protein o tere invitroin oriprising introducing into a cell
one of nDre vector syst ens conpr|5|ng nucl ei ¢ aci d sequences encodi ng for
at | east,two e a first polynucleotide encodes a
protein ]ﬁ%?lhg%éﬁg§%&}q\ﬁfsequ nce conprising a ceram de transfer

pr ot ei n GERTcofgcacdenbyaic vaygor tanat ardccoherebfatandads. cgrageeend 60

pol ynucl gqt - de; encodes.&Pralat fyf ctdigLest cg&@ca@ﬁdgMEM thezprotein

wher eby said

of interest and the protein having an am no acl eqguence ¢ npri sighg a
cer am de?t¥°5h%%r a‘ffrt(‘iffe‘?cﬁ TERPI AT A S HE YA v 8 ?’?ut am ??'Pereof are
expr essedoday tgmivdttekbttwhermbyssai dodepiaait Lveearsssa polsipert de M8l ecul e
whi ch i Sg§ggagéggittggygtéﬂyénéidﬁékaéd@ gaggtgtggg actigtgtgaa gccagctgtt 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 cotggcocaggg tagacccagg ccetctaacca tctgacagag 1020
actcggectg gacaccatgc gatgcactct ggcaccaagg ctttatgtge ccatcactct 1080
30 cagagaccac gtticcctga ctgtcataga gaatcatcat cgccactgaa aaccaggccc 1140
tgttgcctit taageatgta cegocteecte agtectgtge tgecagccecce caaatatatt 1200
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sequence with the original CERT sequence or its conplenentary sequence or
said 15 derivative is a honol ogous CERT sequence froma different organism
~and whereby said nutant is based on targeted nodification of CERT
sequencesvdyoosmissg t ution, insertion or deletion of onpct/epiesiosamzno

aci ds. 8. Method of increasing the transfection efficiency of a cell
expressing a nenbrane or 20secreted protein of interest in vitro in a cell
conprising - 107- -a. transfecting said cell with a first polynucl eotide

encoding a protein having an am no acid sequence conprising a ceram de
transfer protein CERT or a derivative or nutant thereof, b.
subsequently transfecting said cell wth a second pol ynucl eoti de encodi ng
a bSprotein of interest, c. whereby said first and second pol ynucl eoti des
are located on different vector systens, whereby said derivative is a

pol ypept Fdetopidcatachhitch titwoattieeasdccIGha derttiedlt Frrosepsence2@th the
origi nal Q%B}t@%qamgaaﬁa higreoipl ermpbadl: SEQUENER 9da-3ad£hal0 1320

derivati ve is a_ on;)a]a(a)g ous_CERT sequence froma different organism and
wher eby $HI°G M P& Bas8tfon targeted nodification of CERT sequences by
substitution, i nsertl on or deletion of one to ten am no acids. 9.

Expressipn vector..conpri.si t | ynucl eotides, Isa. a first
pol ynlicl ‘8??%@5“5&38&%1‘6(%@99%6&?& n having an amino acid sequence
mut ant

conpri si ng: asgeramideLév ansfar @rotet Fe€ERT Bra dadeylbVvE@itu Ves or
thereof gndi b, A,SRCORM, aggy&gc&ﬁohhg%lgmdtygg orcy@ protei n of interest,

wher eby sal d derivative is_a peptide nol ecule which is at |east 70%
i dent i caf' AS2EY sSEduBTic&ewi Steﬁ T%’ AEF TGP il CERTLSEGGer et its

conpl eneltraityu JequanceloGledild der VyhtTyveslysTir RemtdllogousVGERT sequence
froma difd gggrttys agaﬂg,fsr@s&@nﬁ V\mr @by 3l ]Qunﬂltgaﬂglllﬁzsbﬁ%eﬂsppn target ed

nodi fication ?E%] dg %g‘id; S f/e Tll téj ?Pe TLn%erti on. or del eti on of
a

one to ten ﬁ?ﬁ‘ r‘178 5t 65%i°0R éc AEE6PdiMg"to claim 9
wher eby €treVekrSam da Flruaﬁsifélihrp?m €¢n 2CERT aj ¥etofty SEQ:| DeN®r 11 or SEQ I D
NO. 13, o¥ ar@larspvm Vel abp Mahand1 tLhengofLysldxg E%ﬂrCﬂSSAs@nGlI}eCt or according

to cl ai ny 10 whereby the, qut ated, GERT, i3, GRRT, 21328 L SEQIDNO 15). - 108-
Gly Cys Gly Cys Phe Cys
Leu Val Thr Phe Phe

15 Lys Phe Val Asn His Pro

Glu

Pro Arg Gly Phe

Pro Leu Pro Gly Glu Pro Thr Lys Thr Asn

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 taatcgagat 60
acatcaggct ggaaagtggt taaaacttca aaaaagataa‘ctgtttccag taaggcttct 12¢
agaaaattce atggaaatct atatcgtgtt gaagggataa ttccagaat; accagctaaa 180
23 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

_76-

ttttaggtta



12. A cell conprising the expression vector of clainms 9 to 11. 13.
Phar maceuti cal conposition conprising a pol ynucl eoti de sequence useful for
5bl ocki ng or reducing the expression of a protein having an am no acid
sequencewERORio7sssNng a ceram de transfer protein CERT $SEHLPRB/MX9311 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
derivative is a polypeptide nolecule 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 froma different organism
and whereby said nutant is based on targeted nodification of CERT
sequences by substitution, insertion or deletion of one to ten am no
acids. 14. Pharmaceutical conposition according to claim 13 for the use as
a medi capsivpaatkl dBicatib@myofacicphiaenEedtITal teBipusiet Famcadéar di n§°t o

clai m 13:§.0r the manufacture of a nedicanent for the treatnent ofsegancer.
- 110 - 16. Use of a ceramde transfer protein CERT or a pol ynucl eotide
encoding for a ceramde transfer protein CERT to increase secretion and
for produghidRiRD63rdER SEQ IDINODEET est . _

PO01- 2188 070322m t Consensus. ST25. t xt SEQUENCE LI STI. NG <110> Boehri nger

| ngel hei FPRER fie GitsHE & EEF KG2<I908M pF ovénith ot VBr oti i-¥pr oduct i on
<130> PO1y2388 2§60 28 <27 (iyPatrentd ryaVefadi Bys 3h8 S<21Ws Iyx<211> 28 <212>

DNA <213f1é6‘r1‘1;1£ f\/jagi @ér §%Q§s Ala Ser Arg Lys Phe Hisz 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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<223> PCR primer for human DNA CERT- S132A <400> 1 cgtcgacatg gcgcaat ggt
gtccctgg28 <210> 2 <211> 28 <212> DNA <213> Artificial <220> <223> PCR
primer for human DNA CERT- S132Arev <400> 2 ccagggacac cattgcgcca

t gt cgacg®® M3 <211> 35 <212> DNA <213> Artifi ci al PROIRER2S0SAB283 PCR
primer for human DNACERT- S272A <400> 3 ggttaaacgt gaggacgcct ggcagaagag

act gg35 <210> 4 <211> 35 <212> DNA

gaaagagaac tgggaacatt gcatccatgg gttgatgtct ctggaagtgc aaccacccaa 720
Vtgtctctgqa agtgccacct ggaagtgcca cctggaagtg tctcectggaag agcacccacc 780
actgticagc cttcecectge tgtitctgte ttcagaggec tacacactac cacatccetit 840
ctaagcatgt ttgcectgaca tccagotcac tegtotgett cctttotege tecccccate 900
5 ctgggctggg ctgcctitctt ctacagttca ataﬁggggca gactagggaa acctttgctt 960
gcttactatt aggaggggaa gtcttcagta 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 7 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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<213> Artificial <220> <223> PCR prinmer for human-DNA CERT- S272Arev <400>
4 ccagtctctt ctgccaggcg tcctcacgtt taacc35 <210> 5 <211> 33 <212> DNA
<213> Artificial <220> <223> PCR priner for human DNA CERT- 138t runcati on
<400> 5 Sedb@sdor3®01-2188 070322m t Consensus. ST25. t xt BOI/GPMOLG493
gtgtcttgag caagtggcta ctc33 <210> 6 <211> 33 <212> DNA <213> Artificial
<220> <223> PCR prinmer for human DNA CERT- 138truncati onrev

Asp Tyr Val Tyr Leu Arg Gln Arg Arg Asp Leu Asp Met Glu Gly Arg
Lys Ile His Val Ile Leu Ala Arg Ser Thr Ser Met Pro Gln Leu Gly
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
5 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

10 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).

15 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 3790 and in an atmosphere containing 5% COs.

Seedstock cultures are subcultivated every 2-3 days with seeding densities of 2-3ES cells/mL.

26 The cell concentration is determined in 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,

25
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<400> 6 gagtagccac ttgctcaaga 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/ DNAve béomIs® <400> 8 gaacagagga agcauauaat t21 <@dOepHosistiss 21
<212> DNA <213> Artificial

Fed-batch cultivation

Cells are seeded at 3E0S cells/ml into 125 ml shake flasks in 30 ml of Bl-proprietary production

- medium without antibiotics or MTX (Sigma-Aldrich, Germany). The cultures are agitated at 120
rpm in 37°C and 5% COQO; which is later reduced to 2% as cell numbers increase. Culture

s parameteres including pH, glucose and lactate concentrations are determined daily and pH is
- adjusted to pH 7.0 using NaCOs as needed. Bl-proprietary feed solution is added every 24 hrs.

© Cell densities and viability are determined by trypan-blue exclusion using an automated CEDEX
cell quantification system (Innovatis). Samples from the cell culture fluid are collected at day 3,

5 and 7 and subjected to titer measurement by ELISA.

10

ELISA

- Quantification of IgG molecules in the supernatant of the cell clones is performed via sandwich
ELISA technology. ELISA plates are coated using a goat anti-human 1gG Fe-Fragment antibody
(Dianova, Germany) at 4°C over night. After washing and blocking of the plates with 1% BSA

15 solution, the samples are added and incubated for 1,5 hours. After washing, the detection
antibody (alkaline-phosphatase conjugatéd 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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<220> <223> si RNA/ DNA si LacZ <400> 9 gcggcugccg gaauuuacct t21 <210> 10
<211> 1797 <212> DNA <213> human: CERT cDNA <400> 10 atgtcggata gggccgcctg
caggatcgtt acagagtatg tttgatgaat gatccagatc atcagagctg tggagcgctg

gggt agt t o gRbEeagagg gtcgatttga atagacagca gaact cgt corcyEedIsieshos
gaaaaat aat atccatctgt tattagtgta atggatagat ggctcggagg aggatccaga

agt aagt gga caaactacat gctctgagtt actacaaatc cttagcaagg ctgtcatcac
aatgatagtg tttggtatct gccattgaac agcacaagac Seite 2 gacggagtct tcatgggtgg
t gaagat gaa acctcacgat tcgtgctcag tgaatctgga 60 120 180 240 300 360

P0O1- 2188 070322m t Consensus. ST25 .txt tatggatctg aatccagctt gcgtcgacat
ggctcaatgg tgtccctggt gtctggagcad420 agtggctact ctgcaacatc cacctcttca

tt caagaaag gccacagttt acgtgagaag480 ttggctgaaa tggaaacatt tagagacatc
ttatgtagac aagttgacac gctacagaag540 tactttgatg cctgtgctga tgctgtctct
aaggat gagoadtitstbeagppaidtengt ggiaaGDHSA 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%
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gaagat gat g aagatgactt tcctacaacg
aacggcaat a aagaaaagtt atttccacat

tttaaagggg

aagcgat aac

catt gt at twp zeas/tEragsggt

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

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

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 PgUREPmeiFas840
actt aagaaa900
t aat gaagaa960

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

agaacagt ca
tgeccttttct
ccacat gact
agaaggagaa
tttaaaagct
gaat gt t gac

1020
1080
1140
1200
1260
1320

gt t cgcaablgcking gepgada®oabot iat B aowaioingt ¢ AtgTwengt Y aEtees atet probedywith kp8ofic

aatgcaathm@ attgF%ca aacacac a§'§%£ %gé%g%wgégﬁ%%§%§%K$BQ§§9§%%Q 1448he

ttatatctd Y §Kagat”

atagttt gérmaﬁéefdtohéﬁﬂ&hir@%h@@@@@cﬁloﬁgﬁf@&fl CRibfc). SagpagCefmahBbidsds gérfolrﬁ'@@ in
gccaaaataa at t&état atttgtcaa accttggtaa cccaccaga aaaccag 162
Qaant t agoRs Jrist Ol 204 SOt ey | amdd Aansranaierelldon3d 65p 2

ggat gggc tcc taaatttcta 1740
aaacar 1 PE G PR RSO RARIEE A IR RARARI SRR TT Giterag 1707 <2105

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 u Ser
Ay Pro Pro Val Qu Arg Cys Ay Val Leu Ser Lys 202530 Trp Thr Asn Tyr Ile
H s Ay Req@nbimnA\sipted gurdiiqativahnd/al vitre kinhsesassays
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 30°C. Bacteria are harvested and resuspended in PBS containing 50 pg/ml lysozyme, Complete
' protease inhibitors (Roche), 10 mM sodium fluoride and 20 mM

100 is added to a final concentration of 1% prior to senication. GST-CERT fusions are purified

-glycerophosphate. Triton X-

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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354045 Asn Asn Ala Leu Ser Tyr Tyr Lys Ser Qu Asp Gu Thr u Tyr Ay -
Seite 3 P01-2188 070322m t Consensus. ST25.t xt 505560 Cys Arg Ay Ser Ille
Cys Leu Ser Lys Ala Val Ile Thr Pro H's Asp 65707580 Phe Asp Qu Cys Arg
Phe Asp We2@srnoissd Asn Asp Ser Val Trp Tyr 859095 LeuP@&r/gr7seiEiss Asp Pro
Asp Hs Arg Gn Gn Trp Ile Asp Ala Ile 100105110 Qu G n H's Lys Thr GQu
Ser Ay Tyr Gy Ser Au Ser Ser Leu Arg 115120125 Arg His Ay Ser Mt Val
Ser Leu Val Ser Ay Ala Ser Ay Tyr Ser 130135140 Ala Thr Ser Thr Ser Ser
Phe Lys Lys Ay His Ser Leu Arg Qu Lys 145150155160 Leu Ala Qu Met Qu
Thr Phe Arg Asp Ile Leu Cys Arg G n Val Asp 165170175 Thr Leu G n Lys Tyr
Phe Asp Ala Cys Ala Asp Ala Val Ser Lys Asp 180185190

mm gauge needle. The cytosol fraction is obtained after 100.000xg centriﬁlg_ation 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,
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AQu Leu Gn Arg Asp Lys Val Val Qu Asp Asp Au Asp Asp Phe Pro 195200205
Thr Thr Arg ser Asp Gy Asp Phe Leu His Ser Thr Asn Ay Asn Lys 210215220
G u Lys Leu Phe Pro H's Val Thr Pro Lys Ay Ile Asn Ay Ile Asp
225230239y hoshe3dsys Ay AQu Ala Ile Thr Phe Lys Al a Thrr/drmosAsan@ y |l e
Leu 245250255 Ala Thr Leu Ser H's Cys Ile GIIl Leu Met Val Lys Arg Qu Asp
Ser 260265270 Trp G n Lys Arg Leu Asp Lys Gu Thr Gu Lys Lys Arg Arg Thr
G u 275280285 A u Ala Tyr Lys Asn Ala net Thr Gu Leu Lys Lys Lys Ser H's
Phe 290295300 Ay Ay Pro Asp Tyr Au QQu Ay Pro Asn Ser Leu Ile Asn Gu
A u 305310315320 G u Phe Phe Asp Ala Val Qu Ala Ala Leu Asp Arg G n Asp
Lys Il e 325330335 Seite 4 P01-2188 070322ni t Consensus. ST25.txt Au G u

- Gn Ser Gn Ser Au Lys Val- Arg Leu His Trp Pro Thr Ser

respectively. 24h post-transfection cells are washed with serum-free media and HRP secretion is
quantified after 0, 1, 3 and 6 h by incubation of clarified cell superatant with ECL reagent.

Measurements are done with a luminometer (Lucy2, Anthos) at 450 nm.

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 lght chain antibody. Within the first four days, the intracellular TgG 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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340345350 Leu Pro Ser Gy Asp Ala Phe ser Ser val Ay Thr H's Arg Phe val
355360365 G n Lys Val Qu GQu Met Val Gn Asn H's Met Thr Tyr Ser Leu Gn
370375380 Asp Val Gy @y Asp Ala Asn Trp Gn Leu Val Val Qu Gu Ay Qu
38539039wAPthod/i73dsys Val Tyr Arg Arg Qu Val G u du Asor/banodidsessval Leu

Asp 405410415 Pro Leu Lys Ala Thr H's Ala val Lys Ay Val Thr Ay Hs Qu
Val 420425430 Cys Asn Tyr Phe Trp Asn val Asp Val Arg Asn Asp Trp G u Thr
"Thr 435440445 Ile A u Asn Phe H S Val val Qu Thr Leu Ala Asp Asn Ala Ile
Il e 450455460 Ile Tyr Gn Thr Hs 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 Qu

Asn Asp 485490495 Pro GQu Thr Trp Ile Val Cys Asn Phe Ser Val Asp H's Asp
Ser Al a 500505510 Pro Leu Asn Asn Arg cys Val Arg Alla Lys Ile Asn Val Ala

Met Ile _
antibody product within the cell. These 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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515520525 Cys G n Thr Leu val Ser Pro Pro Au Ay Asn Gn Qu lle Ser Arg
530535540 Asp Asn Ile Leu Cys Lys Ile Thr Tyr Val Ala Asn Val Asn Pro Gy
545550555560 Gy Trp Ala Pro Ala Ser Val Leu Arg Ala Val Ala Lys Arg GQu
Tyr 5655%p7Ms/imessLys Phe Leu Lys Arg Phe Thr Ser Tyr Mai/Eons/@zewslys Thr
Al a 580585590 Gy Lys Pro Ile Leu Phe 595 seite 5

P01-2188 070322m t consensus. ST25. t xt <210> 12 <211> 2389 <212> DNA <213>
human: CERT L CDNA <400> 12 gcaggaagat ggcggcggta gcggaggt gt gagt ggacgc
gggact cagc ggccggattt60 tctcttccct tcttttccect tttccttcece tatttgaaat

t ggcat cgag ggggct aagt 120 t cgggt ggca gcgccgggcg caacgcaggg gt cacggcga
cggcggegge ggct gacggelsO tggaagggta ggcttcattc accgetcgte ctecttectce

gctccgctcg gt gt caggcg240

staining of Flag—tagged CERT in COS7 cells coexpressed with GFP-tagged PKD1 verify that the
two proteins colocalize at the Golgi complex (FIGURE 4C). Together, these data confirm that
CERT is a PKD substrate at the Golgi apparatus.

5  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-
10 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
15 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).
20  This is significantly impaired in the case of the CERT-SI132A fusion protein. In 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.

25
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CERT with Golgi membranes.

1 0 accagaggga 2100 taatgt
2160 gt alegstheanahopita imnly thyt CERR@0c¢ hawrddathy Gole gomplgs, is phosphorylated

PKD., This then decreases the affinity of CERT to PI(4)P and thereby regulatés the interaction of

BB eI S G BeEs (5o SRt 0 By b gg increased

Xt

gaac
Y

As CERT has been shown to function as a lipid transfer protein (Hanada et al, 2003). We

investigate whether CERT phosphorylation on serine 132 influenced its ability to bind and

20

transfer ceramide 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
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<210> 13 <211> 624 <212> PRT <213> human: CERT L protein <400> 13 Met Ser

Asp
Ser
Ile
Tyr
Leu
Asp
Hi s
Ay

Asn G n Ser Trp Asn Ser Ser Ay Ser Qu GQu Asp Pro 151015 G u Thr GQu
Ay Pro Pro val Qu Arg Cys Gy Val Leu Ser Lys 202530 Trp Thr Asn Tyr
Hi s Glozodsuzsdsn Asp Arg Trp Val Val Leu Lys 354045r@Aser2Assnsioa Leu Ser
Tyr Lys Ser Gu Asp u Thr Au Tyr @y 505560 Cys Arg Ay Ser Ile Cys
Ser Lys Ala Val Ile Thr Pro H's Asp 65707580 Phe Asp A u Cys Arg Phe
he Ser Val Asn Asp Ser Val Trp Tyr 859095 Leu Arg Ala G n Asp Pro Asp
Arg Gn A@n Trp Ile Asp Ala Ile 100105110 Gu Gn H's Lys Thr Qu Ser
Tyr Ay Ser. Gu Ser Ser Leu Arg 115120125

with an excess of unlabeled acceptor liposomes, the increase in pyrene fluorescence is negligible,
indicating 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-SIBZA (SEQ ID No.15) displays a higher rate of lipid
transfer, evident from a more rapid increase in pyrene ﬂﬁdrescehde. ‘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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Arg Hs Ay Ser Met Val Ser Leu Val Ser Gy Ala Ser Ay Tyr Ser 130135140
Ala Thr Ser Thr ser ser Phe Lys Lys Ay H's Ser Leu Arg Qu Lys
145150155160 Leu Ala Gu Met G u Thr Phe Arg Asp Ile Leu Cys Arg G n Val
Asp 1651%lhas/sesdse 7 PO1-2188 070322m t Consensus. STZ2&c/Eg2008052498u G n
Lys Tyr Phe Asp Ala Cys Ala Asp Ala Val Ser Lys Asp 180185190 GQu Leu Gn
Arg Asp Lys Val Val Qu Asp Asp Qu Asp Asp Phe Pro 195200205 Thr Thr Arg
ser Asp Ay Asp Phe Leu His Ser Thr Asn Gy Asn Lys 210215220 Gu Lys Leu.
Phe Pro His val Thr Pro Lys Gy Ile Asn Ay Ile Asp 225230235240 Phe Lys
Gy Qu Ala Ile Thr Phe Lys Ala Thr Thr Ala Gy Ile Leu 245250255 Al a Thr
Leu Ser Hs Cys Ile Gu Leu Met Val Lys Arg G u Asp Ser 260265270 Trp G n
Lys Arg Leu Asp Lys GQu Thr Gu Lys Lys Arg Arg Thr Gu

revealed by analyses with a phosphospecific PKD antibody. This shows that PKD activation is

regulated by CERT proteins, likely due to increased ceramide delivery and 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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1275280285 Gu Ala Tyr Lys Asn Ala Met Thr G u Leu Lys Lys Lys Ser H's Phe
290295300 Gy Ay Pro Asp Tyr AQu Qu Gy Pro Asn Ser Leu Ile Asn Gu Qu
305310315320 A u Phe Phe Asp Ala Val Qu Ala Ala Leu Asp Arg G n Asp Lys

Ile
ser
Val

Val

Met
Asp
Arg
Thr

3253 Apsdgsd U G n Ser Gn Ser Au Lys Val Arg beuyrkio®/EpsPro Thr
340345350 Leu Pro Ser Ay Asp Ala Phe Ser Ser Val Ay Thr H s Arg Phe
355360365 G n Lys Pro Tyr Ser Arg Ser Ser Ser Met Ser Ser Ile Asp Leu
370375380 Ser Ala Ser Asp Asp Val H's Arg Phe Ser Ser Gn Val Au Qu
385390395400 val G n Asn His met Thr Tyr Ser Leu Gn Asp val Ay Ay
Al a 405410415 Asn Trp Gn Leu Val val Gu u Ay GQu net Lys Val Tyr
Arg 420425430 Au Val Qu u Asn Ay lle Val Leu Asp Pro Leu Lys Al a
H s 435440445 Seite 8 : -

the cargo protein 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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PO1- 2188_070322ni t Consensus. ST25.txt Ala Val Lys @y val Thr Gy H's Gu

val

Thr
Ile
Asp
Asn
ser

. Met

lle
Asn
Arg

Cys
Ile
Ile
Val
Asp
Al a
Ile
ser
Pro.
du

10

20

25

Asn Tyr Phe Trp Asn 450455460 Val Asp Val Arg Asn Asp Trp Gu Thr
G u Asn Phe Hi's Val 465470475480 Val G u Thr Leu Ala Asp Asn Al a

W@ 2d08f0fzk) Thr Hi s Lys 485490495 Arg Val Trp ProrPloas&EeissG n Arg
Leu Tyr Leu Ser Val Ile 500505510 Arg Lys Ile Pro Ala Leu Thr Qu
Pro Au Thr Trp Ile Val 515520525 Cys Asn Phe ser Val Asp H's Asp
Pro Leu Asn Asn Arg Cys 530535540 Val Arg Ala Lys Ile Asn Val Al a
Cys G n Thr Leu Val Ser 545550555560 Pro Pro Qu Ay Asn Gn Qu
Arg Asp Asn Ile Leu Cys Lys 565570575 Ile Thr Tyr val Ala Asn val
Gy Ay Trp Ala Pro Ala Ser 580585590 val Leu Arg Ala val Ala Lys
Tyr Pro Lys Phe Leu Lys Arg 595600605

This ﬁnding suggests, that the lipid transfer protein CERT is not only implicated in the transport
of secreted but also 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

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
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
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
mutant CERT leads to increased antibody secretion, indicating that CERT is able to enhance the
specific production capacity of the cells grown in serial cultures or in bioreactor batch or fed
batch cultures. |

b) CHO host cells (CHO DG44) are first transfected with vectors encoding wild type CERT
(SEQ ID NO.10 or 12) or a mutant of CERT bearing the point-mutation Ser132A (SEQ ID
NO.14). Cells are subjected to selection pressure and cell lines are picked that demonstrate

heterologous expression of CERT or the CERT mutant. Subsequently these cell lines and in
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Phe Thr Ser Tyr val Gn Gu Lys Thr Ala Ay Lys Pro Ile Leu Phe 610615620
<210> <211> <212> <213> <400> 14 atgtcggata gggccgcctg caggatcgtt
acagagtatg tttgatgaat gatccagatc tatggatctg agtggctact ttggctgaaa

t act t t gaty® 2084/0@8880Ct g t ggagcget g gggt agtttt gct gcagageCERmos/tse4a

at agacagca aatccagctt ctgcaacatc tggaaacatt cctgtgctga gaactcgtcg
cggggt cct ¢ gaaaaataat atccatctgt tattagtgta atggatagat gcgtcgacat
cacctcttca tagagacatc tgctgtctct ggctcggagg agtaagtgga gctctgagtt
cttagcaagg aatgatagtg gccattgaac ggcgcaatgg ttcaagaaag ttatgtagac

aggat ccaga caaactacat actacaaatc ctgtcatcac tttggtatct agcacaagac
tgtccctggt gccacagttt aagttgacac gacggagtct tcatgggtgg tgaagatgaa
acctcacgat tcgtgctcag tgaatctgga gtctggagca acgtgagaag gctacagaag

PO1- 2188 070322ni t Consensus. ST25 .t xt gaagat gatg aagatgactt tcctacaacg
‘cgt t ct gapagalpd JZEO DGt 44 edldatypacchi6 Oreatiagieisd withaga@sagicodiagt owamizat anti-

R I N T R T R T
gacagct ggpemaang adaken TBh aR80AB84 Qultures of all stable cell pools over a period 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
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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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GQu Gn Hs Lys Thr Gu Ser Ay Tyr Gy Ser Gu Ser Ser Leu Arg 115120125
"Arg His Ay Ala 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 GQu Lys
14515015@®ook/ear3® a G u met A u Thr Phe Arg Asp |l e LeCI/Ep®os95049& n Val
Asp 165170175 Thr Leu G n Lys Tyr Phe Asp Ala Cys Ala Asp Ala Val Ser Lys
Asp 180185190 Qu Leu G n Arg Asp Lys Val Val GQu Asp Asp Qu Asp Asp 'he
Pro 195200205 Thr Thr Arg Ser Asp Gy Asp Phe Leu H s ser Thr Asn Ay Asn
Lys 210215220 G u Lys Leu Phe Pro His Val Thr Pro Lys Ay Ile Asn Gy Ile
Asp 225230235240 Phe Lys Gy GQu Ala Ile Thr Phe Lys Ala Thr Thr Ala Gy
~Ile Leu 245250255 Ala Thr Leu Ser His cys Ile Gu Leu Met Val Lys Arg Gu
Asp Ser 260265270 Trp G n Lys Arg Leu Asp Lys Qu Thr Gu Lys Lys Arg Arg

Thr G u 275280285
EXAMPLE 9: OVEREXPRESSION OF CERT INCREASES BIOPHARMACEUTICAL

PROTEIN PRODUCTION OF TRAN SMEMBRANE PROTEIN EPITHELIAL GROWTH
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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AQu Ala Tyr Lys Asn Ala net Thr Qu Leu Lys Lys Lys Ser H's Phe 290295300
Ay Ay Pro Asp Tyr Au Qu Ay Pro Asn Ser Leu Ile Asn Gu Qu
305310315320 A u Phe Phe Asp Ala val Qu Ala Ala Leu Asp Arg G n Asp Lys
Il e 32533A38he/@ssd u G n Ser AGn Ser -Au Lys val Arg peprbiossosepsPro Thr
ser 340345350 PO01-2188_070322m t consensus. ST25. t xt 355360365 G n Lys Va
GQu Au Met Val Gn Asn Hs Met Thr Tyr Ser Leu G n 370375380 Asp Val Ay
Gy Asp Ala Asn Trp Gn Leu Val Val Qu u Gy du 385390395400 Met Lys
Val Tyr Arg Arg Gu Val Gu Gu Asn Ay lle Val Leu Asp 405410415 Pro Leu
Lys Ala Thr H's Ala Val Lys Ay Val Thr Ay H's GQu Val 420425430 Cys Asn
Tyr Phe Trp Asn Val Asp Val Arg Asn Asp Trp Qu Thr Thr 435440445 lle GQu
Asn Phe His Val val Qu Thr Leu Ala Asp Asn Ala lle Ile '

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 EGFR
ecpression, 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 cultureé.

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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450455460 Ile Tyr A n Thr H's Lys Arg Val Trp Pro Ala ser A n Arg Asp va
465470475480 Leu Tyr Leu Ser Val Ile Arg Lys Ile Pro Ala Leu Thr Gu Asn
Asp 485490495 Pro G u Thr Trp Ile Val Cys Asn Phe Ser val Asp Hi s Asp Ser
Al a 5005605 1@siemsdeu Asn Asn Arg cys val Arg Al a Lys POPERDMOS493A 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
dy 545550555560 Gy 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 Ala 580585590 Gy Lys Pro Ile Leu Phe 595 <210> 16 <211> 669 <212> DNA
<213> human: START Domai n CERT cDNA

and divided by the mean number of cells to calculate the specific productivity. The highest

values are seen in the cell pools harbouring StarD4. IgG expression is markedly enhanced

bompared 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 heterélogous 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

-96-



<400> 16 Seite 12 agatttgtcc gtaggcggag agagaagtag ggcgtcacag gaaacaacta
tatcaaacac attcgaaaga tctgtggatc gctatgattt aacattctat tcagtgttaa
tacgtccaa aaaaggttga atgccaattg aagaaaat gg gacat gaagt tagaaaactt
acaagaggeo tmge@gssct t  at gacagt gc gt caaacctt gcaagatt acPOUERRO/SGE3
tcatgtggtg gtggcctgct gactgaaaat tcctctaaac ggtaagccca atatgtagct
aaagcgagag gaaacattag tctcagcgag gaccctgaaa aaccgatgtg ccagagggaa
aatgtgaacc tatcctaaat ttgacgttcg ctgataatgc acgtattata cttggatagt
tccgtgccaa accaggaaat ctggaggatg ttctaaaacg attacaggat60 ggtatacagal20
tgcagttaaal80 caat gact gg240 aatcatcatt300 tctttctgtc360 ttgtaatttt420
aat aaat gt t 480 t agcagggac540

specific production capacity of the cells grown in serial cultures or under industrial production

conditions such as in bioreactor batch 61’ fed batch cultures.

(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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ggcaccagcc600 ttttacttct 660 669 <210> 17 <211> 223 <212> PRT <213> human:
START Domai n CERT protein <400> 17 Arg Phe val Gn Lys Val Qu GQu Mt Val
1510 G n Asn Hs Met Thr Tyr .15 Ser Leu Gn Asp Val Gy Gy Asp Ala M
Trp G n eaneugho’ss® G u 202530 Gu Ay Gu Mt Lys Val POyEPROg0G G u Val
AQu Qu Asn Gy Ile 354045 Val Leu Asp Pro Leu Lys Ala TimH s Ala Val Lys
Ay Val Thr Ay 505560 Hs Gu Val Cys Asn Tyr Phe Trp Asn val Asp Val Arg
Asn Asp Trp 65707580
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cttttctgca tagccggtag aaaaatttga aatgtttttg gttcactagt acaatgtttg840

gttttattcc taaagtaaat agctatctaa gagagggcat tttcactttt ttttttttaa900

attttgagac aggctctcac tctgttgccc atgctggagg gcagtggtat gatcacagct 960

cact gcagWo tograi7edsgac cgct caaggg gttattctac ctcagcct ccreyreoosiesk431020
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cagct aagcg
cccagagatt
~gagt gaagt g
ct ggaggcca
ccggegcet gg
gaggt gt ggg
aagagat at g
tt gccgggaa

gt ggccgaga ggcaat ggag ggagaaggca ggaggcctac actgacaccc
aacgccaccc cagctcccga agatgctcca tttcagtttc ttgtatatgg
tgtgtgtaag ttgtggactt atgtggagca cgcaatggac gtaccggcgg
gacact agag ggat gagaat cagaacctcc ggtgctagtc tccgttatgt
cagcccagat gacacagcag gctggaagat tctgtggagt ttccagggaa
actgtgtgaa gtgaccggtt ttgaaattat actccctccg ctgccatgaa
aggat gggac cccccgaagc caggttttgt Seite 17 gagcgaggct
cctgtaccga gccagctgtt ccaaagcatc gctcatttct catcagttcc

gagaggat t L, AR84s 2188 _070322m t Consensus. ST25. t xt cctgccccac tgttacccaa

act cggcctg

t cagggtt gg

ctt ggaaat a

t gggagcacg

ccgctccctc

gagct ccagc
2

1¢

cagagaccac tgttgccttt tttctgatat aaggtgtcaa aaaaaaaaaa
acacgcctct gacaccatgc gtttccctga taagcatgta agaccttgta

aaga %8%?%061%@%% gg}%&%log(?%sgggﬁg%f iBletdst ALOEG if4 LAP ing

1‘gagga gcc ga ¢ aggg gatgcactct ctgtcataga
t at gget t Lirrab@gt the axpraasiaa orgativigadt g pygeot mvitg ageaats acwslt
tt ggaacaag cttcctgcect tccatct.gec tctgaca

sequence coniprising a ceramide transfer prote?na %ERT 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
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.



<210> 23 <211> 213 <212> PRT <213> human: StarD5 protein <400> 23 Met Asp
Ala Ala G n. 15 Met Ser

Pro
Adn
Val

Ay
Pro
Phe
Thr
Leu

Al a Leu
Tyr Arg
Ser Val
Gu Gy
Al a Val
Aulle
Pro Ser
Val - Leu

2.

10

15

20

Arg Asp Thr Al a
Ser Trp Arg Pro
Ile Val Tyr Gy
Gy Ay Leu Arg
Ile Gn Ser Ile
Ala Ala Met Lys

Ay
Ser
Thr
Val

Thr
Leu

Trp
Val

Leu
Lys
Asp
Ile

GQu Ala Val Ala Qu 1015 Lys Mt Leu

Lys Ile Cys Arg A u 202530 Ay Asn Gy
G u Phe Pro Ay 354045 Asn Leu Tyr Arg
G u Gu Val 505560 Trp Asp Cys Val Lys
Trp Asp 65707580 A u Asn Val Thr Ay

Thr Leu 859095 Cys Val Ser Arg Thr ser
ser 100105110 Pro Arg Asp Phe Val Asp

Val Lys Arg Tyr GQu Asp Ay 115120125

Method according to claim 1 whereby the ceramide transfer protein CERT is of SEQ
ID NO. 11 or SEQ ID NO. 13, or a derivative or mutant thereof.

Method according to claim 2 whereby the ceramide transfer protein CERT is mutated
ceramide transfer protein CERT and said mutation disables and /or deletes a

phosphorylation site at any serine, threonine or tyrosine position of CERT.

Method according to claim 3 whereby the ceramide transfer protein CERT is mutated
ceramide transfer protein CERT and said mutation disables and /or deletes the protein

kinase D (PKD) phosphorylation site of CERT at position 132.

Method according to claim 4 whereby the mutated CERT is CERT g324 (SEQ ID
NQO. 15).

Method according to claims 1 to 5 whereby said method results in increased specific
cellular productivity of said protein of interest in said cell in comparison to a control
cell expressing said protein of interest, but whereby said control cell does not have
increased expression or activity of a protein having an amino acid sequence

comprising a ceramide transfer protein CERT or a derivative or mutant thereof.
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Seite 18 PO1-2188_070322m t Consensus. ST25.txt Thr Ile Ser Ser Asn Ala Thr
H's Val Qu H's Pro Leu Cys Pro Pro 130135140 Lys Pro Gy Phe Val Arg Gy
Phe Asn H's Pro Cys Ay Cys Phe Cys 145150155160 G u Pro Leu Pro Ay Qu
Pro Thr Lys Thr Asn Leu Val Thr Phe Phe 165170175 Hi s Thr Asp Leu ser Gy
Tyr Leu Pro G n Asn Val val Asp Ser Phe 180185190 Phe Pro Arg Ser net Thr
Arg Phe Tyr Ala Asn Leu A n Lys Ala Val 195200205 Lys G n Phe Hs Gu 210
<210> 24 <211> 663 <212> DNA <213> human: StarD6 cDNA <400> 24 atggacttca
acat caggct agaaaattcc ctatctgatt tataatatgg tttgccgtgg gaaggaaat a

t caaattata aacccagcat ccatcaataa gatggaataa tga

7. Method of increasing specific cellular productivity of a membrane or secreted
protein of interest in vifro in a cell comprising introducing into a cell one or more

vector systems comprising nucleic acid sequences encoding for at least two

Jr

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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aggcaattgc
t gaacatt at
t aaaacttca
t aaccat cct
gaagggat aa
gt ccagacag
t aaggcttct
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attccaaact ttgaaaaaac

tacacaggat gctccatttc
aggcacacag ccaacaaact
aact ggagac tgattcggac ccctcgagac cagttctaaa
catgccttcc aactccatca gcccaagaag aaaaagat aa
acattcatat tttatcgact agtgtggatt tgtggctttg
agacgtggat ttttaggtta taatcgagat ctgtttccag
accagct aaa gggat aaatc attgcaagtg gt cataccat
caagcgctac ttccagaata tcctccatct tatgttcacc

aaat gagagghsfrdag sgidaellasitlh edirsicpolyantaytidaancadingaa pentein having

<210> 25 <211> 220 <212> PRIT. <213> h ) i i
oo Lys 3 AMIORCK] SR RTES e Pree] QST

Asp Thr

T Val Lys Thr Ser Lys Lys 202530
seite 19 P01-2188 76’5‘85{7‘%/‘“‘lhi;itﬁhyﬁﬂé%h y A

n_<400>
t5f015

22m t Consensus. ST25.txt Ile Thr Val Ser Ser Lys Al a

ser Arg Lys Phe M ssubsgquastly trensfaying3suioats witlya vegondipelyapgieptide qricadipgd @ u

Ser Pro Ala Lys Le
2

10

15

20

23

10.

11

u_Ser
protein

&s i%teligsef\, 505560
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
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.

Expression vector comprising two polynucleotides,

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
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.

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.

. Expression vector according to clarm 10 whereby the mutated CERT 1s CERT s1324

(SEQ ID NO. 15).
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Tyr
Asn
Gn
Val

Ser
Tyr
Pro
Lys
Asn
Ser

Gn
Met
Ser
Tyr
val
Asn
Al a
Leu
Phe

Yy

Thr Gy
val H's
Phe Al a
Ile Lys
Asp Phe
Hs Pro
Tyr Ser
Ser Pro
Ile Leu
Arg Ay

Asp
Arg
Val

Arg
Pro
Cys
Lys
Ser
Asn
Phe

Arg
I'le
Gy
Tyr
du
Ay
Leu
I'l e
Al a
Hi s

Ile
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Ser
du
Tyr
Phe
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Ile
Lys
Hi s

Thr Trp
Ser Asp
Il e Ser
Gy Asn
Pro Pro
Val Cys
Met Phe
G u Lys
Asp Ay
Asn Ser

Asp
Thr
Pro
Met

Ser
Ser
Val

Thr
I'le
H

Lys
Phe
Arg
Asn
Ser
Pro
Gn
Met
Lys
Ser

Ser Leu
Ile Cys
Asp Phe
Ile lle
Asn Tyr
Met Qu
Thr Qu
Pro Ser
Ala H's

Gn
Hi s
Ile
Ser
Ile
Au
Met
Asn
Arg

Val 65707580
Thr 859095 Ile
100105110 Asp
115120125 Ser
130135140 Arg
145150155160
Arg 165170175
Leu 180185190
Thr 195200205

210215220 <210> 26 <211>
A cell comprising the expression vector of clalms 9to 11.

13. Pharmaceutical composition comprising a polynucleotide sequence useful for

blocking or reducing the expression of a protein having an amino acid sequence

-10%-



<212> DNA <213> human: PCTP cONA <400> 26 ccggactgcg gcctgcgecg
acctcgggca gtctttggtg gattacagaa gagactgtgg taccttcggc gaaggatgga
agctccagca tcagcatcta ttctggagga aacaat ggga tctactggga agcggcgaga
gctggccgec gecccgetctg ccggetgetg ctgctcacca ccagtatgtt agtgaagtac
cctggacatg ggaagcttct cggaggagca gccggggccg act ggcagct 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_0 0384 ahE GRREBNEY fraf&Oprbiein CERT (SEQ ID NO. 11 or SEQ ID NO. 13) or a
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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cggagcacct
aagcagagcc
tt cgat aacc
gttcctaact
gaaagagaac
tgtctctgga
actgttcagc
ct aagcat gt
ctgggctggg
gcttactatt
acggggat gg
gctcttttge
ttcagagctg
gctttgtgga
cctacttgtg
cct gactgga
gatttctctt
tttactggaa
t gcat agcct
tttagaaatg
gact ct gcac
agacttttag
aggcacagcc
cttgattaat
t acct cagac

16ty

ccatgcctca
tggcgat t ga
cgggt ggcca
t ctt gaaaga
t gggaacat t
agt gccacct
cttccecctge
ttgcct gaca
ctgccttett

aggaggggaa

argisls dea

gctt ggcgag
gagt gacggc
aattccgtcc
cat ggcaaga
gcat ccat gg
ggaagt gcca
tgtttctgtc
t ccagct cac
ctacagttca
gtcttcagta

aggt ct gggg

aagaagggga
tggctcatta

gcct gt caga
gttgat gt ct
cct ggaagtg
tt cagaggcc
tcgtctgett
at at ggggca
gggaacacga

t gat ccgggt
gcaaagtttt

act gggccgce
act acct caa
ct ggaagt gc
t ct ct ggaag
t acacact ac
cctttctege
gact agggaa
tcattccatt

gaagcaat ac480
catgtattac540
caagaat gga600
gaaaacct aa660
aaccacccaa720
agcacccacc780
cacatccttt 840
tccccccat c900
acctttgctt9o60
gtgcaatttt 1020

prodam CFERIagre palgasictide cogpgdongdor & gerrodl:

R S R SRR S R

gCingaést.agg
gaggat cagt
cacat aat ac
ttccat at gt
act gaggcgt
t gt gaaaaag
t agaagggat
ctttttctca
ttttctatgc
tt gat gat ct
aacagaaat t
tgtttgtttt

ctgggatttg
agctgttatg
gacaaccaca
cactggggga
caagat ggct
tatctttcta
aacagttcac
ggaattctgc
tttctcctga
cagggaaaaa
caggat gt aa
ctttctggga

aggt gat aat
at gccagacc
tttttcctca
aaggct gcct
gt ggcagct a
t gcaat aaga
agccaggt aa
ctaagttgtc
attttggtag
ttttaatcac
agccacagaa
agaaaagt gt

agagtggttt tt 1932 <210> 27 <211> 214 <212>

<400> 27 Met GQu Leu Ala Ala Ay Ser

ccagt aagt-c
attt ggagaa
t cat ccat ga
gtacctctca
gcaaaagcaa
tgaattttcc
aatttaactg
tgccttttct
ggt aagt at't
t gt gt at aat
t gggatttat
gttctat aat

PRT <213> hunan:
Phe Ser Gu Qu A n Phe Trp Au Al a

tttcctegtt
gt at cagagg
ggaaat ggat
agctttgcat
agatgctttg
t cccagaat a
gt ggctt aat
accaccaaaa
tctat gt caa
gat act gaac
t aat gt ggga
gaat aaat at

PCTP

1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
protein

151015 Cys Ala Gu Leu An An Pro Ala Leu Ala Ay Ala Asp Trp G n Leu

202530 Leu

Val

Gu Thr ser Ay Ile Ser
Seite 21 P01-2188 070322m t Consensus. ST25.txt 354045 Thr

Tyr Lys Val Phe Ay Val Leu Qu Asp Cys Ser

-111-

Ay Leu

Ile Tyr Arg Leu Leu Asp Lys Lys

Hs du



505560 Pro Thr Leu Leu Ala Asp Ile Tyr met Asp Ser Asp Tyr Arg Lys @n
65707580 Trp Asp A n Tyr val Lys Gu Leu Tyr Qu Gn Qu Cs Asn Ay GQu
859095 Thr Val Val Tyr Trp GQu Val Lys Tyr Pro Phe Pro Met Ser Asn Arg
100105110 Asp Tyr Val Tyr Leu Arg G n Arg Arg Asp Leu Asp Met Gu Ay Arg
115120125 Lys Ile H's Val Ile Leu Ala Arg ser Thr Ser Met Pro G n Leu Gy
130135140 A u Arg Ser Ay Val Ile Arg val Lys Gn Tyr Lys Gn Ser Leu Ala
145150155160 Ile Gu Ser Asp Ay Lys Lys Gy Ser Lys Val Phe Met Tyr Tyr
Phe 165170175 Asp AsrrolPr208630y03 i t€andedsue. sPentder Trp Leu Ile Asn Trp Al a
Al a 180185190 Lys Asn GEQURMEE LPFIGN@Asn Phe Leu Lys Asp net Ala Arg Ala cys
Adn ;ﬁggoggg51ﬁ§pIx¥ghgﬁuwky§igmﬁ dhp @10 <210> 28 <211> 271 <212> PRT
<213> Artificial <220> '

<120> Improvement of protein productien
<130> PO1-2188

<160> 28

<170> PatentIn version 3.3

<210> 1

<211i> 28

<212> DNA

<213> Artificial

<220> .
<223> PCR primer for human DNA CERT-S132A

<400> 1
cgtcgacatg gcgcaatggt gtccctgg 28

<210> 2

<21l> 28

<212> DNA

<213> Artificial

<220> .
<223> PCR primer for human DNA CERT-S132Arev

<400> 2
ccagggacac cattgcgcca tgtcgacg 28

<210> 3

<211> 35

<212> DNA

<213> Artificial

<220>
<223> PCR primer for human DNACERT-S272A

<400> 3
ggttaaacgt gaggacgcct ggcagaagag actgg 35

<210> 4

<211> 35

<212> DNA

<213> Artificial

<220> .
<223> PCR primer for human DNA CERT-S272Arev

<400> 4
ccagtctctt ctgccaggecg tcctcacgtt taacc 35

<210> 5

<211> 33

<212> DNA

<213> Artificial

<220>
<223> PCR primer for human DNA CERT-138truncation

<400> 5
Seite 1



<223> START domai n consensus sequence <220> <221> X <222> (1)..(1) <223>
any amno acid: Ala, Arg, Asn, Asp, Cys, Qu, Gn, Ay, HS Ile, Leu,
Lys, net, Phe, Pro, Ser, Thr, Trp, Tyr, Val or any nodified anmno acid
<220> <221> x <222> (2)..(2) <223> hydrophobic amno acids: A a, cys,
Gy, Hs, Ile, Lys, Leu, Met, Arg, Thr, Val, Trp, Tyr or any nodified
hydr ophobi ¢ am no acid seite 22 P01-2188 070322m t Consensus. ST25. t xt
<220> <221> X <222> (3)..(4) <223> any am no acid: AIa,SArg,Tﬁsn,TAsp,T

s, Qu, Gn, dy, Hps,. : Phe, Pro, Ser, r, Trp, Tyr,
\%I mtmycmgtdémm&%gggggygégéﬁ%@%ﬂ!ﬁtsySk%b (5)..(% <223> turnlike
am no acids: Ala, Cys, Asp, GQu, dy, Hs, Asn, dn, Arg, Ser, Thr or
any mggtliﬁied turnlike am no acid <220>

<211> 33

<212> DNA
<213> Artificial

<220>
<223>

<400> 6
gagtagccac ttgctcaaga caccagggac ace

Phe,

Lys,

PCR primer for human DNA CERT-138truncationrev
33

<210> 7

<211> 21

<212> DNA

<213> Artificial

<220>
<223>

<400> 7
ccacaugacu uacucauuat t

STRNA/DNA siCERT-1

21

<210> 8

<211> 21

<212> DNA

<213> Artificial

<220>
<223>

<400> 8
gaacagagga agcauauaat t

STRNA/DNA siCERT-2

21

<210> 9

<211> 21

<212> DNA

<213> Artificial

<220
<223>

<400> 9
gcggcugccy gaauuuacct t

STRNA/DNA siLacZ

21

<210>
<211>
<212>
<213> human:

<400> 10

10

1797

DNA

CERT CDNA

atgtcggata atcagagctg
gggccgcctg tggagegctg
caggatcgtt gggtagtttt
acagagtatg gctgcagagg
tttgatgaat gtcgattiga

gatccagatc atagacagca

gaactcgtcyg
cggggtcctc
gaaaaataat
atccatctgt
tattagtgta
atggatagat

ggctcggagg
agraagtgga
gctctgagtt
cttagcaagg
aatgatagtg
gccattgaac

Seite 2

aggatccaga
caaactacat
actacaaatc
ctgtcatcac
tttggtatct

agcacaagac

gacggagtct
tcatgogtag
tgaagatgaa
acctcacgat
tcgtgctcag
tgaatctgga

60
120
180
240
300
360



<221> X <222> (6)..(8) <223> any amno acid: Ala, Arg, Asn, Asp, Cys, Gu,
dn, dy, Hs, Ile, Leu, Lys, net, Phe, Pro, ser, Thr, Trp, Tyr, Val or
any nodified am no acid <220> <221> x <222> (9)..(9) <223> turnlike am no
acids: Ala, Cys, Asp, GQu, Ay, H's, Lys, Asn, Gn, Arg, Ser, Thr or any
nodi fied turnlike am no acid <220> <221> x <222> (10)..(10) <223> any
amno acid: Ala, Arg, Asn, Asp, Cs, Qu, Gn, Ay, Hs, Ile, Leu, Lys,
Met, Phe, Pro, Ser, Thr, Trp, Tyr, Val or any nodi fi ed az}no 2§|d ;ﬁ20>
<221> x <222> (11)..( ) Eﬁ% r-onh Qv m.no acids: a S e

Gy, téliggatdth elatd.cy@cttl-g};ioé;tgg 270 E@Egﬁ ahetl ggt [—f}c,g agtk orgzany nodified
hydrgghoblc am no acid <220> <221> X <222>A§ 12) <223> turnlike am no
ILIRETACT QJUadgRLl capgtticy (rcagqagag peracagrdt, acqyopgaan, g 488er

Glu Thr Glu Ser Gly Pro Pro val G;u Arg Cys
20 2

Trp Thr ggn Tyr Ile His Gly Trp Gin Asp Arg
40

Gly val Leu
30

Ser Lys

Trp val val Leu Lys
45

Asn Asn Ala Leu ser Tyr Tyr Lys Ser Glu Asp Glu Thr Glu Tyr Gly

Seite 3

acid Thr or any

nodi ttadtdaas ribgdeecani tagagacitd ©A2agac aagttgacac gctacagaag 540
tactttgatg cctgtgctga tgctgtctct aaggatgaac ttcaaaggga taaagtggta 600
gaagatgatg aagatgactt tcctacaacyg cgttctgatg gtgacttctt gcatagtacc 660
aacggcaata aagaaaagtt atttccacat gtgacaccaa aaggaattaa tggtatagac 720
tttaaagggy aagcgataac ttttaaagca actactgctg gaatcettgc aacactttet 780
cattgtattg aactaatggt taaacgtgag gacagctggc agaagagact ggataaggaa 840
actgagaaga aaagaagaac agaggaagca tataaaaatg caatgacaga acttaagaaa 200
&aatcccact ttggaggacc agattatgaa gaaggcccta acagtctgat taatgaagaa 960
gagttctttg atgctgttga agctgetctt gacagacaag ataaaataga agaacagtca 1020
Cagagtgaaa aggtgagaitt acattggcct acatccttge cctctggaga tgecttttct 1080
tctgtgggga cacatagatt tgtccaaaag gttgaagaga tggtgcagaa ccacatgact 1140
tactcattac aggatgtagg cggagatgcc aattggcagt tggttgtaga agaaggagaa 1200
atgaaggtat acagaagaga agtagaagaa aatgggattg ttctggatcc ttrtaaaagct 1260
acccatgcag ttaaaggcgt cacaggacat gaagtctgea attatttctg gaatgttgac 1320
gttcgcaatg actgggaaac aactatagaa aactttcatg tggtggaaac attagctgat 1380
aatgcaatca tcatttatca aacacacaag agggtgtgge ctgcttctca gcgagacgta 1440
Tttatatcttt ctgtcattcg aaagatacca gecttgactg aaaatgacce tgaaacttgg 1500
atagtitgta atttttctgt ggatcatgac agtgctccte taaacaaccg atgtgtccgt 1560
gccaaaataa atgrrgctat gatttgtcaa accttggtaa gcccaccaga gggaaaccag 1620
gaaattagca gggacaacat tctatgcaag attacatatg tagctaatgt gaaccctgga 1680
ggatgggcac cagcctcagt gttaagggca gtggcaaagc gagagtatce taaatttcta 1740
daacgtttita cttcttacgt ccaagaaaaa actgcaggaa agcctatttt gttctag 1797
<210> 11
<211> 598
<212> PRT
<213> human: CERT protein
<400> 11
Tet ser Asp Asn g]n Ser Trp Asn Ser igr Gly ser Glu Glu égp Pro



<221> X <222> (13)..(13) <223> any amno acid: Ala, Arg, Asn, Asp, Cys,
GQu, Gn, Ay, H's, Ile, Leu, Lys, Mt, Phe, Pro, Ser, Thr, Trp, Tyr, Val
or any nodified am no acid <220> <221> x <222> (14)..(15) <223>

hydr ophobi ¢ am no acids: Ala, cys, Phe, Ay, H's, Ile, Lys, Leu, Mt, Arg,
Thr, Val, Trp, Tyr or any nodified hydrophobic am no acid <220> <221> x
<222> (16)..(16) <223> any amno acid: Ala, Arg, Asn, Asp, Cys, Qu, Gn,
Gy, Hs, Ile, Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, Val or any

nodi fied am no acid <3207388Fé L3 cof2@isu 18385 ¢P322m t Consensus. ST25. t xt

<221> X5&222> (17)..(19) <223> turnli ke am no acids:
Asn,

Ay, H

S,

Lys,

Cys Arg Gly Ser Ile Cys Leu Ser Lys
65 70

Phe Asp Glu

Leu
Glu
Arg
Ala
145
Leu
Thr
Glu
Thr
Glu
225
Phe
Ala
Trp
Glu

Gly

Glu

Arg

Gln

His

130

Thr

Ala

Leu

Leu

Thr

210

Lys

Lys

Thr

Gln

Ala

2590

Gly

Phe

Ala

His

115

Gly

ser

Glu

Glin

Gln

195

Arg

Leu

Gly

Leu

Lys

Tyr

Pro

Phe

Cys

Gln

100

Lys

Ser

Thr

Met

Arg

ser

Phe

Glu

ser

260

Arg

Lys

Asp

Asp

Arg
85

Asp
Thr
Met
ser
Glu
165
TYr
Asp
Asp
Pro
Ala
245
His
teu
Asn

TYr

Ala
325

Phe

Pro

Glu

val

Ser

150

Thr

Phe

Lys

Gly

His

230

Ile

Cys

Asp

Ala

Glu

310

val

Asp

Asp

ser

ser

135

Phe

Phe

Asp

val

Asp

215

val

Thr

Ile

Lys

Met

295

Glu

Glu

ITe

His

Gly

120

Leu

Lys

Arg

Ala

val

200

Phe

Thr

Phe

Glu

Glu

280

Thr

Gly

Ala

Ser

Tyr

val

Lys

Asp

Cys

185

Glu

Leu

Pro

Lys

Leu

265

Thr

Glu

Pro

Ala

Ala

val

30

Gln

Gly

ser

Gly

Ile

170

Ala

Asp

His

Lys

Ala

250

Met

Glu

Leu

Asn

val

75

Asn

GIn

Ser

Gly

His

155

Leu

Asp

Asp

Ser

Gly

Thr

val

Lys

Lys

Ser
315

Ile Thr Pro His

ASD

Trp

Glu

Ala

140

ser

Cys

Ala

Glu

Thr

220

Ile

Thr

Lys

Lys

Lys

300

Leu

Leu Asp Arg

330

Seite 4

Ser

Ile

ser

125

Ser

Leu

Arg

val

ASp

205

Asnh

Asn

Ala

Arg

Arg

Lys

Ile

Gln

val
Asp
110
ser
Gly
Arg
Gln
ser
190
Asp
Gly
Gly
Gly
Glu
270
Arg
Ser

Asn

Asp

Trp

95

Ala

Leu

Tyr

Glu

val

175

Lys

Phe

Asn

Ile

Ile

255

Asp

Thr

His

Glu

Lys
335

ASp

80

Tyr

Ile

Arg

Ser

Lys

180

Asp

Asp

Pro

Lys

Asp

Leu

Ser

Glu

Phe

Glu

320

Ile

Al a, Cys,

Asp,

d u,



Gn, Arg, Ser, Thr or any nodified turnlike am no acid <220> <22;> X <222>
(18)..(20) <223> any amino acid: Ala, Arg, Asn, Asp, Cys, Qu, Gn, dy,
Hs, Ile, Leu, Lys, net, Phe, Pro, Ser, Thr, Trp, Tyr, Val or any nodified
am no acid <220> <221> x <222> (22)..(38) <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> (39)-.(40)
<223> hydrophobi ¢ amino acids: Ala, Cys, Phe, @Ay, Hs, Ile, Lys, Leu,

Vet A, Thr, Val. Tid2iBYlor0fnaRiteofmAltl Gds hygr ophobi ¢ anino aci d <220>
<221> x <222> (41). (41) <223> turnlike amno acids: Ala, Cys, Asp, du,

Ay, GH] Slu H’n SEIAéﬂ’I se Q]u f‘rsg\/ﬂsgrg Leu hl:l‘lsoli'rpagsxyg 'rrTI'Il)rdI fied turnlike amno acid

Leu Pro Ser Gly Asp Ala phe ser Ser val Gly Thr His Arg Phe val
355 360 365

GIn Lys val Glu Glu Met val G1n Asn His Met Thr Tyr ser Leu GIn
370 375 : 380

Asp val Gly Gly Asp Ala Asn Trp Gln Leu val val Glu Glu Gly Glu
385 390 395 400

Met Lys val Tyr Arg Arg Glu val Glu Glu Ash Gly Ile val Leu Asp
405 410 415

Pro Leu Lys Ala Thr His Ala val Lys Gly val Thr Gly His Glu val
420 : 425 430

Cys Asn Tyr Phe Trp Asn val Asp val Arg Asn Asp Trp Glu Thr Thr
435 440 445

Ile Glu Asn Phe His val val Glu Thr teu Ala Asp Asn Ala Ile Ile
450 455 : 460

Ile Tyr GIn Thr His Lys Arg val Trp Pro Ala Ser GIn Arg Asp val
465 470 475 480

Leu Tyr Leu sSer val Ile Arg Lys Ile Pro Ala Leu Thr Glu Asn Asp
485 490 495

Pro Glu Thr Trp Ile val Cys Asn Phe Ser val Asp His Asp ser Ala
500 505 510

Pro Leu Asn Asn Arg Cys Val Arg Ala Lys Ile Ash val Ala met Ile
515 520 525

Cys GIn Thr Leu val Ser Pro Pro Glu Gly Asn GIn Glu Ile Ser Arg
530 535 540

Asp Asn Ile Leu Cys Lys Ile Thr Tyr val Ala Asn val Asn Pro Gly
545 550 555 560

Gly Trp Ala Pro Ala Ser val Leu Arg Ala val Ala Lys Arg Glu Tyr
565 570 575

Pro Lys FPhe Leu Lys Arg Phe Thr ser Tyr val GIn Glu Lys Thr Ala
580 585 590

Gly Lys Pro ITe Leu Phe
595

Seite 5



<220> <221> X <222> (42)..(42) <223> hydrophobic anino acids: Ala, Cys,
Phe, Ay, H's, Ile, Lys, Leu, Met, Arg, Thr, val, Trp, Tyr or any nodified
hydr ophobi ¢ ani no acid <220> <221> X <222> (43)..(61) <223> any anino
acid: Ala, Arg, Asn, Asp, Cs, GQu, Gn, dy, H's, Ile, Leu, Lys, Mt,
Phe, Pro, Ser, Thr, Trp, Tyr, Val or any nodified am no acid <220> <_22_1> X
<222> (62)..(62) <223> positive amno acid: H's, Lys, Arg or any nodified
positive am no acid <220> <221> X <222> (63)..(63) <223> ?_Kdrogh?)bl_(lz_ am no
acids: Ala, s, Phe,; Hi7832>01 bYSis. 18, Met, Arg, r, val, Trp,
Tyr or_any rmq,dified hf&%%gﬁbb?% amt%?\rg a%{sdéﬂgzztogqup X <222> (64)..(64)
<22353Ehy Bggno acid:"Ala, Arg, Asn, Asp, Gys, Gu, Gn, Gy, Hs, Ile,

<212> DNA

<213> human: CERT L CDNA

<400> 12

gcaggaagat ggcggcdgta gcggaggtgt gagtggacgc gggactcage ggccggattt 60
tctcttecct tetitttocct tttccttece tatttgaaat tggcatcgag ggggctaagt 120
tcgggtyggca gcgccgggcg caacgcaggg gtcacggcga cggcggegge ggctgacgge 180
tggaagggta ggcttcattc accgctcgtc ctccttccte getccgotcg gtgtcaggeo 240
€ggcgacgge geggegggeg gacttegtece ctectectge toccccccac accggagegg 300
gcactcttcg cttcgccate ccccgaccct tcaccccgag gactgggege ctectceggc 360
gcagctgagg gagcgggggce cggtctcctg ctcggttgtc gagecctccat gteggataat 420
cagagctgga actcgtcggg ctcggaggad gatccagaga cogagtctgg gccgectgtg 480
gagcgctgey gggtcctcag taagtggaca aactacattc atgggtggea ggatcgtigg 540
gtagttttga aaaataatgc tctgagttac tacaaatctg aagatgaaac agagtatggce 600
tgcagaggat ccatctgtct tagcaaggct gtcatcacac ctcacgattt tgatgaatgt 660
cgatttgata ttagtgtaaa tgatagtgtt tggtatcttc gtgctcagga tccagatcat 720
agacagcaat ggatagatgc cattgaacag cacaagactg aatctggata tggatctgaa 780
tccagctigc gtcgacatgg ctcaatggtyg tccctggtgt ctggagcaag tggctactcet 840
gcaacatcca cctcttcatt caagaaaggc cacagtttac gtgagaagtt ggctgaaatg 900
gaaacattta gagacatctt atgtagacaa gttgacacgc tacagaagta ctttgatgec 960
tgtgctgaty ctgtctctaa ggatgaactt caaagggata aagtggtaga agatgatgaa 1020
gatgactttc ctacaacgcg'ttctgatggt gacttcttge atagtaccaa cggcaataaa 1080
gaaaagttat ttccacatgt gacaccaaaa ggaattaatg gtatagactt taaaggggaa 1140
gcgataactt ttaaagcaac tactgctgga atcctitgcaa cactttctca ttgtattgaa 1200
ctaatggtta aacgtgagga cagctggcag aagagactgg ataaggaaac tgagaagaaa 1260
dgaagaacag aggaagcata taaaaatgca atgacagaac ttaagaaaaa atcccacttt 1320
ggaggaccag attatgaaga aggccctaac agtctgatta atgaagaaga gttctttgat 1380
gctgttgaag ctgctcttga cagacaagat aaaatagaag aacagtcaca gagtgaaaag 1440
grgagattac attggcctac atccttgecce tetggagatg ccttttctte tgtggggaca 1500
catagatttg tccaaaagcc ctatagtcgc tcttcctcca tgicticcat tgatctagte 1560
agrgcctcty atgatgttca cagattcage tcccaggttg aagagatggt gcagaaccac 1620
atgacttact cattacagga tgtaggcgga gatgccaatt ggcagttggt tgtagaagaa 1680
ggagaaatga aggtatacag aagagaagta gaagaaaatg ggattgttct ggatccttta 1740
aaagctaccc atgcagttaa aggcgtcaca ggacatgaag tctgcaatta tttctggaat 1800
gttgacgttc gcaatgactg ggaaacaact atagaaaact ttcatgtggt ggaaacatta 1860
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Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, Val or any nodified am no
aci d <220> <221> X <222> (65)..(65) Seite 24

P01-2188 070322mi t Consensus. ST25. t xt <223> turnli ke am no acids: Al a, Cys,
Asp, GQu, Ay, H's, Lys, Asn, Gn, Arg, Ser, Thr or any nodified turnlike
am no acid <220> <221> x <222> (66)..(67) <223> hydrophobi c am no aci ds:
Ala, cys, Phe, dy, H's, Ile, Lys, Leu, Met, Arg, Thr, Val, Trp, Tyr or
any nodi fi ed hydrophobic am no acid <220> <221> X <222> (68)..(74) <223>
any amno acid: Al a, pi%1sfResARitcof¥fsus@s.d@&n, Ay, Hs, Ile, Leu,
Lys, giektaaPhepaterorat Seatcaddua, cabagagdy tegto¥adtgontarygdayedi 1926d ami no aci d

<220 ﬁac<g%%:1t§t )gitctttctgt

acttggatag
gtccgtgeca

aaccaggaaa

cctggaggat

tttctaaaac
tagtattaac

gactgtcaat

tttgtaattt
aaataaatgt
ttagcaggga
gggcaccage
gttttacttc
aggtactaga

actaaaattt

cattcgaaag
ttctgtggat
tgctatgatt
caacattcta
ctcagtgtta
ttacgtccaa
agatatgttt
agrtgttgaa

ataccagcct
catgacagtg
tgtcaaacct
tgcaagatta
agggcagigg
gaaaaaactg
fatctrtttt

agtatttact

tgactgaaaa
ctcctctaaa
tggtaagecc
catatgtagc
caaagcgaga
caggaaagcc
taactttatt
atgtttttt

tgaccctgaa
caaccgatgt
accagaggga
taatgtgaac
gtatcctaaa
tattttygtic

tgactaatat

1980
2040
2100
2160
2220
2280
2340
2389

<210>
<211>
<212>
<213>

<400>

13

624

PRT

human: CERT L protein

13

Ser Gly Ser Glu Glu Pro

10

Tet ser Asp Asn GIn Ser Trp Asn Ser Asp
5 15

Gly val Leu Ser

30

Glu
25

Glu Thr Glu ser Pro val

20

Gly Pro Arg Cys Lys

val val

45

Trp Thr Asn Ile His Gin Leu

35

Tyr Gly Trp

40

Asp Arg Trp Lys

Giu Thr Glu

60

Asn Ala Leu Ser ser Gglu Tyr Gly

50

Asn Tyr Tyr

55

Lys Asp

val Ile Thr His

75

Cys Ser Ile Leu Ala Pro

65

Arg Gly Cys Ser Lys Asp

80

val val

90

Phe Asp Glu Cys Arg Phe Ile ser Asn ser

&5

Asp Asp Trp

95

Tyr

Gln His Gin Gln Ile Ala Ile

100

Leu Arg Ala Asp Pro Asp Trp Asp

110

Glu GlU Ser Ser Leu

125

His Thr Gly ser

115

Glu Gln Lys ser Gly Tyr Arg

Ala
140

Gly val ser Leu val Ser Gly ser Gly ser

135

His Ser Met

130

Arg Tyr

His Ser Leu Glu

155

Ala Thr Thr Phe

145

Ser Gly

150

Ser ser Lys Lys APrg

val
175

Ile Gln

170

GIu Thr Phe

165

Leu Ala Glu Met Arg Asp Leu Cys Arg
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<222> (75)..(75) <223> hydrophobic amno acids: Ala, cys, Phe, Ay, Hs,
Ile, Lys, Leu, Met, Arg, Thr, Val, Trp, Tyr or any nodified hydrophobic
am no acid <220> <221> X <222> (76)..(78) <223> any am no acid: Ala, Arg,
Asn, Asp, Cs, GQu, Gn, Gy, H's, Ile, Leu, Lys, net, Phe, Pro, Ser, Thr,
Trp, Tyr, Val or any nodified am no acid <220> <221> X <222> (79)..(80)
<223> hydrophobic am no acids: Ala, Cys, Phe, Ay, H's, Ile, Lys, Leu,
Met, Arg, Thr, Val, Trp, Tyr or any nodified hydrophobic am no acid <220>
<221> R <222> (81). (p%i)zlge%smwcmmsaﬁzsi wdl @ Arg, Asn, Asp, Oys,
G u, , Hs, Ile, Leu, Phe, Pro, Ser, Thr, Trp, Tyr, Val
or aﬁ'v h%ﬁh ¥ it AT 4l a1a<2mﬁax\@2?g>u(882§p (82) <223> turnlike
am no acids: a, Cys, Asp, u, Gy, His S

Glu Leu GIn Arg Asp Lys Vval val Glu Asp Asp Glu Asp Asp Phe Pro
195 200 205

Thr Thr Arg Ser Asp Gly Asp Phe Leu His Ser Thr Asn Gly Ash Lys
210 215 220

Glu Lys Leu Phe Pro His val Thr Pro Lys Gly Ile Asn Gly Ile Asp
225 230 235 240

Phe Lys Gly Glu Ala ITe Thr Phe Lys Ala Thr Thr Ala Gly Ile Leu
245 250 255

Ala Thr Leu Ser His Cys Ile Glu Leu Met val Lys Arg Glu Asp Ser
260 265 270

Trp GIn Lys Arg Leu Asp Lys Glu Thr Glu Lys Lys Arg Arg Thr Glu
275 280 285

Glu Ala Tyr Lys Asn Ala Met Thr Glu Leu Lys Lys Lys Ser His Phe
290 295 300

Gly Gly Pro Asp Tyr Glu Glu Gly Pro Asn Ser Leu Ile Asn Glu Glu
305 310 315 320

Glu Phe Phe Asp Ala val Glu Ala Ala Leu Asp Arg Gln Asp Lys Ile
325 : 330 335

Glu Glu GIn Ser Gin ser Glu Lys val Arg Leu His Trp Pro Thr ser
340 345 350

Leu Pro Ser Gly Asp Ala Phe Ser Ser val Gly Thr His Arg Phe val
355 360 365

GIn Lys Pro Tyr Ser Arg Ser Ser Ser Met Ser Ser Ile Asp Leu val
370 375 380

Ser Ala Ser Asp Asp val His Arg Phe Ser Ser Gln val Glu Glu Met
385 390 395 400

val GIn Asn His Met Thr Tyr Ser lLeu Gln Asp val Gly Gly Asp Ala
405 410 415

Asn Trp GIn Leu val val Glu Glu Gly Glu Met Lys val Tyr Arg Arg
420 425 430

Glu val Glu Glu Asn Gly Ile val Leu Asp Pro Leu Lys ala Thr His
435 440 445
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Thr or any nodified turnlike am no acid <220> <221> X <222>
(83)..(88) <223> any amno acid: Ala, Arg, Asn, Asp, Cs, Qu, Gn, Ay
Hs, Ile, Leu, Lys, net, Phe, Pro, Ser, Thr, Trp, Tyr, Val or any nodified
am no acid <220> <221> x <222> (89)..(89) <223> turnlike am no acids: Al a,
Cys, Asp, Qu, Gy, H's, Lys, Asn, din, Arg, ser, Thr or any nodified
turnli ke am no acid <220> <221> X <222> (91)..(92) <223> pol ar am no aci d:
Cys, Asp, GQu, HS, Lys, Asn, din, Arg, Ser, Thr or any nodified polar
amno acid Seite 25 1 ST25. t xt <220> <221> X
<222n15(98(1))£f593)y @Zﬂwﬁg nﬁﬁﬁ‘%\%ﬁcﬁ%mﬁqﬁ%%ﬁﬁﬁﬂ Asp, cys, Gu, dn,
dy, H & Ly$3> Met, Phe, Pré60 Ser, Thr, Trp, Tyr, Val or any
modi fi ed
val Asp
465

din, Arg, Ser,

Il e, Leu,

Asn Phe His val

val Arg Asn Asp Trp Glu Thr Thr Ile Glu
470 480

475

Thr His

495

Ile Tle GIn

490

val Glu Thr Leu Ala Asp Ala Ile

485

Asn Tyr Lys

Gin val Ser val Ile

510

Pro Ala ser Leu Leu

500

Arg val Trp Arg Tyr

Thr Ile val

325

Glu Glu

520

Ile Ala Thr

515

Arg Lys Pro teu Asp Pro Trp

His Ala Pro Asn Asn

535

Asn Phe val

530

Leu
540

Cys ser ASp Asp ser Arg Cys

val Ala ile val Ala Met Ile GIn Thr Leu val

545

Arg Asn

550

ser
560

Lys cys

Pro Glu Asn Gln Glu Ile ser Asn Ile Leu

565

Pro Gly Arg

570

Asp Cys

575

Lys

val Ala val Ala Ala

580

Ile Thr Pro ser

590

Pro
585

Tyr Asn Asn Gly Gly Trp

Phe
605

val Leu Arg Ala val Ala Glu Pro Leu

395

LYs Arg Tyr Lys Lys Arg

Glu Thr Ala Pro Ile phe

615

Thr val Gln

610

Phe ser Tyr Lys Gly Lys Leu

14
1797
DNA
human:

i4

<210>
<211>
<212>
<213>

<400

CERT S132A cDNA

atgtcggata atcagagctg gaactcgteg

gggccgectd
caggatcgtt
acagagtatg
tttgatgaat
gatccagatc
tatggatcig
agtggctact
ttggctgaaa
tactttgatg

tggagcgcty
gggtagtttt
gctgcagagg
gtcgatttga
atagacagca
aatccagctt
ctgcaacatc
tggaaacatt

cctgtgctga

cggggtecte
gaaaaataat
atccatetgt
tattagtgta
atggatagat
gcgtcgacat
cacctcttca
tagagacatc

tgctgtctct

ggctcggagg
agtaagtgga
gctctgagtt
cttagcaagg
aatgatagty
gccattgaac
ggcgcaatgg
ttcaagaaag
tratgtagac

aaggatgaac

Seite 9

aggatccaga
caaactacat
actacaaatc
ctgtcatcac
tttggtatct
agcacaagac
tgtccctggt
gccacagttt
aagttgacac

ttcaaaggga

gacggagtct
tcatgggtgy
tgaagatgaa
acctcacgat
tcgtgctcag
tgaatctgga
gtctggagea
acgtgagaag
gctacagaag

taaagtggtra

60
120
180
240
300
360
420
480
540
600



am no acid <220> <221> X <222> (94)..(94) <223> hydrophobi c am no aci ds:

Al a, cys, Phe, dy, 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 amno acid: Ala, Arg, Asn, Asp, cys, 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> (108)..(108) <223> hydrophobic am no acids: Ala, Cys,

Phe, dy, His, Ile, Lys, Leu, net, Arg, Thr Val, Trp, Tyr or any nodified

hydr ophobi ¢ ami no aci (109) <223> turnlike

am no acids: Ala, Cy;@liﬁ@@%éﬁ%@&éf&w T§éqg%Asn Gn, Arg, ser, Thr or

any ARIRE9aEY aFQFrtﬁ#qtkéc‘ai?ﬁcﬁ%fga@tﬂc‘féz’%ﬁtgam& XCBQMC(H@P (110) <223>
Leu, net, Arg,

Thr,

Val , Tr
tttaaagggg

cattgtattg
actgagaaga
aaatcccact
gagttctttg
cagagtgaaa
tctgtgggga
tactcattac
atgaaggtat
acccatgcaqg
gttcgcaatg
aatgcaatca
ttatatcttt
atagtttgta
gccaaaataa
gaaattagca
ggatgggcac
aaacgtttta

<210>
<211>
<212>
<213>

15
598
PRT

<400> 15

Mel Ser Asp Asn
1
Glu Thr Glu Ser
Trp Thr Asn Tyr Ile His Gly Trp Gln
35 40
Asn Agn Ala Leu Ser Tyr Tyr Lys Ser
55

Cys Arg Gly Ser
65

human:

aagcgataac
aactaatggt
aaagaagaac
ttggaggacc
atgctgttga
aggtgagatt
cacatagatt
aggatgtagg
acagaagaga
ttaaaggcgt
actgggaaac
tcatttatca
ctgtcaticg
atttttctgt
atgttgctat
gggacaacat
cagcctcagt

cttcttacgt

20

p, Tyr or any nod

ttttaaagca
taaacgtgag
agaggaagca
agattatgaa
agetgotett
acattggcct
tgtccaaaag
cggagatgcec
agtagaagaa
cacaggacat
aactatagaa
aacacacaag
aaagatacca
ggatcatgac
gatttgtcaa
tctatgeaag
gttaagggca

ccaagadaadaa

CERT S132A protein
g]n Ser Trp Asn Ser

Gly Pro Pro val Glu

ITe Cys Leu Ser Lys
70

hydr gphyg&iaea %H@aﬂ@ag@@'a@@tcc@éa@ gt?)f(.sa’ccfah%gggt)faa lhgtatrdda€: Lﬁéﬁ

i ed hydrophobi c’am no aci d

actactgctg
gacagctoggc
tataaaaaty
gaaggcccta
gacagacaag
acatccttge
gttgaagaga
aattggcagt
aatgggattg
gaagtctgca
aactttcatg
agggtgtggc
gccttgactyg
agtgctectc
accttggtaa
attacatatg
gtggcaaagc

actgcaggaa

Ser Gly
10

Arg Cys
25

ASp Arg

Glu Asp

Ala val
75

gaatccttge
agaagagact
caatgacaga
acagtctgat
ataaaataga
cctctggaga
tggtgcagaa
tggttgtaga
ttctggatee
attatttctg
tggtggaaac
ctgcttctca
aaaatgaccc
taaacaaccg
gcccaccaga
tagctaatgt
gagagtatcc
agcctatttt

Ser Glu Glu

Gly val Leu

30

Trp val val

45

Glu Thr Glu

60

Ile Thr

Seite 10

Pro

aacactttct
ggataaggaa
acttaagaaa
taatgaagaa
agaacagtca
tgecttttet
ccacatgact
agaaggagaa
tttaaaagct
gaatgttgac
attagctgat
gcgagacgta
tgaaacttgg
atgtgtccgt
gggaaaccag
gaaccctgga
taaatticta

gttctag

Asp Pro

15

Ser Lys

Leu Lys

Tyr Gly

His Asp

80

780

540

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1797



<220> <221> x <222> (111)..(111) <223> aliphatic anmno acid: Ile, Leu, Val
or any nodified aliphatic am no acid <220> <221> x <222> (112)..(112)
<223> polar amno acid: cys, Asp, Qu, H's, Lys, Asn, Gn, Arg, Ser, Thr
or any nodified polar am no acid <220> <221> x <222> (113)..(113) <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 amno acid
<220> <221> X <222> (114)..(114) <223> hydrophobi ¢ ami no acids: Al a, Cys,
Phe, Ay, H's, Ile, Lp$.21688708hitcNsEnsud Bras Y&, Trp, Tyr or any nodified
hydr eiphadn 6luanysnargapliedasp22>séevdleatbasp<@atlvalxTre2B2> (115) .. (115) <223>
turnlike anmino afids: Ala, cys,®®sp, Au, dy,%Hs, Lys, Asn,

Leu Arg Ala Gln Asp Pro Asp His Arg Gln GIn Trp Ile Asp Ala Ile
100 105 110

Glu GIn His Lys Thr Glu Ser Gly Tyr Gly ser Glu Ser Ser Leu Arg
115 120 125

Arg His Gly Ala Met val Ser Leu val ser Gly ala ser Gjy Tyr Sser
130 135 140

Ala Thr ser Thr Ser Ser Phe Lys Lys Gly His Ser Leu Arg Glu Lys
145 150 155 : 160

Leu Ala Glu Met Glu Thr Phe Arg Asp Ile Leu Cys Arg GIn val Asp
165 170 175

Thr Leu GIn Lys Tyr Phe Asp Ala Cys Ala Asp Ala val Ser Lys Asp
180 185 190

Glu Leu Gln Arg Asp Lys val val Glu Asp Asp Glu Asp Asp Phe Pro
195 200 205

Thr Thr Arg Ser Asp Gly Asp Phe Leu His Ser Thr Asn Gly Asn Lys
210 215 220

Glu Lys Leu Phe Pro His val Thr Pro Lys Gly Ile Asn Gly Ile Asp
225 230 235 240

Phe Lys Gly Glu Ala Ile Thr Phe Lys Ala Thr Thr Ala Gly Ile Leau
245 250 255

Ala Thr Leu ser His Cys Ile Glu Leu Met val Lys Arg Glu Asp Ser
260 265 270

Trp GIn Lys Arg Leu Asp Lys Glu Thr Glu Lys Lys Arg Arg Thr Glu
275 280 285

Glu Ala Tyr Lys Asn Ala Met Thr Glu Leu Lys Lys Lys Ser His Phe
290 295 300

Gly Gly Pro Asp Tyr Glu Glu GTy Pro Asp Ser Leu Ile Asn Glu Glu
305 310 315 320

Glu Phe phe asp Ala val Glu Ala Ala Leu Asp Arg Gln Asp Lys Ile
325 330 335

Glu Glu GIn ser GIn Ser Glu Lys val Arg Leu His Trp Pro Thr Ser
340 345 350

Leu Pro Ser Gly Asp Ala Phe ser ser val Gly Thr His Arg Phe val
Seite 11



@n, Arg, Ser, Thr or any nodified turnlike am no acid <220> <221> x <222>
(116)..(116) <223> any amno acid: Ala, Arg, Asn, Asp, Cs, GQu, Gn, Qy,
Hs, Ile, Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, Val or any nodified
am no acid <220> <221> X <222> (117)..(117) <223> small am no acid: Ala,
Cys, Asp, dy, Asn, Pro, Ser, Thr, Val or any nodified small am no acid
<220> <221> X <222> (118)..(124) <223> any anmino acid: Ala, Arg, Asn, Asp,
Cys, Qu, Gn, @y, Hs, Ile, Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr,
Val or any nodified 20109067052 26msemdd 37X $22> (125) .. (125) <223>
smal | am n&bbacid: Ala, Cy30 Asp, Gy, As# Pro, Ser, Thr, Val or any

nmodi fied small am no acid <220> <221> x <222> (126)..(126) <223> any am no
aci da1nALg, VAT gy AsNvetAED, c1eYSsn 1sUvetGiht, TV $er Hiusginl | €, Leu, Lys, Met,

Phe, Pr#&9 ser, Thr, Tr¥> Tyr, Val or &% nodified anm no acid <220>

Asp val Gly Gly Asp Ala Asn Trp GIn Leu val val Glu Glu Gly Glu
385 390 395 400

Met Lys val Tyr Arg Arg Glu val Glu Glu Asn Gly ITe val Leu Asp
405 410 415

Pro Leu Lys Ala Thr His Ala val Lys Gly val Thr ¢ly His Glu val
420 425 430

Cys Asn Tyr Phe Trp Asn val Asp val Arg Asn Asp Trp Glu Thr Thr
435 440 445

ITe Giu Asn Phe His val val Glu Thr Leu Ala Asp Asn Ala Ile Ile
450 455 460

Ile Tyr GIn Thr His Lys Arg val Trp Pro Ala Ser GIn Arg Asp val
465 470 475 480

Leu Tyr Leu Ser val ITe Arg Lys Ile Pro Ala Leu Thr Glu Asn Asp
485 490 495

Pro Glu Thr Trp ITe val Cys Asn Phe Ser val Asp His Asp Ser Ala
500 505 510

Pro Leu Ash Ash Arg Cys val Arg Ala Lys Ile Asn val Ala Met Ile
515 520 525

Cys GIn Thr Leu val Ser Pro Pro Glu Gly Asn Gln Glu Ile Ser Arg
530 535 540

Asp Ash Ile Leu Cys Lys ITe Thr Tyr val Ala Asn val Asn Pro Gly
545 550 555 560

Gly Trp Ala pro Ala Ser val Leu Arg Ala val Ala Lys Arg Glu Tyr
565 570 575

Pro Lys Phe Leu Lys Arg pPhe Thr ser Tyr val GIn Glu Lys Thr Ala
580 585 590

Gly Lys Pro Ile Leu Phe
595

<210> 16
<211> 669
<212> DNA
<213> human: START Domain CERT CDNA

<400> 16
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Leu, Val or

<221> X <222> (127)..(127) <223> aliphatic amno acid: Ile,
(128) <223>

any nodified aliphatic am no acid <220> <221> X <222> (128)..

any amno acid: Ala, Arg, Asn, Asp, Cys, Qu, Gn, Gy, Hs, Ile, Leu,

Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, Val or any nodified anmno acid
<220> <221> X <222> (129)..(129) <223> hydrophobic am no acids: Ala, Cys,
Phe, Ay, Hs, Ile, Lys, Leu, Met, Arg, Thr, Val, Trp, Tyr or any nodified

hydr ophobi ¢ am no acid <220> <221> x <222> (130)..(132) <223> any am no

acid: Ala, Arg, Asn, AsP1g8%So gnuct Q ps ¥s fhs, Ile Leu, Lys, net,

Phe, a&értmtgtSeraaaaﬁbttgaTargpgat gft!’g, {é cceé’;‘ 5@3@? Taé(ggagad;\: no api d <220> <221> X
<222> Q <223> tu ke am no aC|ds Ala, cys, Asp, GQu, Qy,

Hi s, E%?écgg gqgelﬁFg qfagttggtt gtagaagaag gagaaatgaa ggtatacaga 20

PO1- 21&@8:1_@?@32@:&»111@9memu&gsﬁﬁﬁcﬁtﬁa Ghdiraddeg,rg&@ttaadhr o any nodified

turnpilee R0 99 36d:

gaaacaacta
tatcaaacac
attcgaaaga
tctgtggatc
gctatgattt
aacattctat

tcagtgttaa

tagaaaactt
acaagaggqgt
taccagcctt
atgacagtgc
gtcaaacctt
gcaagattac

gggcagtggc

ctgcaattat
tcatgtggtyg
gtggectgct
gactgaaaat
tcetctaaac
ggtaagccca
atatgtagct

aaagcgagag

ttctggaatg
gaaacattag
tctcagegag
gaccctgaaa
aaccgatgtg
ccagagggaa
aatgtgaacc

tatcctaaat

ttgacgttcy
ctgataatgc
acgtattata
cttggatagt
tccgtgecaa
accaggaaat
ctggaggatg

ttctaaaacg

caatgactgg
aatcatcatt
tctttctgte
ttgtaatttt
aataaatgtt
tagcagggac
ggcaccagee

ttttacttct

240
300
360
420
480
540
600
660

tacgtccaa 669

<210>
<211>
<212>
<213>

<400>

17
223
PRT
human:

17

START Domain CERT protein

Thr
15

val Gln His Met

10

Arg Phe val GIn Lys val Glu Glu Met Asn Tyr
1 5

val val Glu

30

Ala Gln

25

Ser Leu Gin Asp val Ash Leu

20

Gly Gly Asp Trp

Glu Ile

45

Glu Met val Glu val Glu Asn Gly

35

Glu Gly Lys Tyr Arg

40

Arg

Ala Thr His Ala val val Thr

55

val Leu Leu

50

Asp Pro Lys Lys Gly Gly

60

His Giu val Asn val val Asn

65

Tyr Phe
70

Cys Asn Trp Asp

75

Arg Asp Trp

80

val Glu Thr Ala

90

Glu Phe His val Leu

85

Glu Thr Thr Ile Asn Asp

95

Ash

Ala Gln

110

Ile GIn Thr His val Pro Ser

100

Ala 1le Ile Tyr Arg Trp

val Ile Ala Thr

120

val
115

Pro Leu

125

Arg Asp Leu Tyr Leu Ser Arg Lys

Phe val His

140

Glu Asn Glu Thr Ile val Asn ser

130

Asp Pro Trp Cys Asp

Asp Ser Ala Pro Leu Ash val Arg Ala Ile Asn val

Seite 13
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<220> <221> X <222> (134)..(135) <223> any am no acid: Ala, Arg, Asn, Asp,
Cys, du, Gn, Ay, Hs, Ile, Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr,
Val or any nodified am no acid <220> <221> X <222> (136)..(136) <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> (137)..(139) <223> any amno acid: Ala, Arg, Asn, Asp, Cys, du,
Gn, Ay, Hs, Ile, Leu, Lys, Mt, Phe, Pro, Ser, Thr, Trp, Tyr, Val or

any modi fied amino agig ;8207052 vonse222724 140) . . (140) <223> hydr ophobi ¢
am ndtsacids: Ala, G®, Phe, Gy, H% Ile, Lys, L=, Mt, Arg, Thr, Val,
Trp, Tyr or any nodified hydrophobic am no acid <220> <221> X <222>
(141)1a hddi)e §228m BRYLAWNOs@ChE pA @u &MyJasnAS, cisp, Cys, Gu, Gn, Gy,
Hs, Ile, Leu, L¥s, Met, Phe, Pi®, Ser, Thr, T3, Tyr, Val or any nodified
am no acid <220> <221> X

Ile Ser Arg Asp Asn Ile Leu Cys Lys ITe Thr Tyr val Ala Asn val
180 185 150

Asn Pro Gly Gly Trp Ala Pro
195

Ala
200

ser val Leu

Arg Giu Tyr Pro Lys Phe Leu Lys Arg Phe Thr
215

210

<210>
<211>
<212>
<213>

<400>

18
658
DNA

18

human:

caggttgaag agatggtgca gaaccacatg

gccaattgge
gaaaatggga
catgaagtct
gaaaactttc
aagagggtgt
ccagectiga
gacagtgctc
caaaccttgg

aagattacat

 gcagtggcaa

<210>
<211>
<212>
<213>

<400>

19
219
PRT

19

agttggttgt
ttgttctgga
gcaattattt
atgtggtgga
ggcctgette
ctgaaaatga
ctctaaacaa
taagcccace
atgtagctaa

agcgagagta

agaagaagga
tcctttaaaa
ctggaatgtt
dacattagct
tcagcgagac
ccctgaaact
ccgatgtgtc
agagggaaac
tgtgaaccct

tcctaaattt

human: START Domain CERT

?nvﬂ Glu Glu Met val GlIn Asn
5

val Gly Gly ggp Ala Asn Trp Gln

Lys val ggr Arg Arg Glu val Glu
4

Leu Lys Ala Thr His Ala val Lys
55

50

START Domain CERT L cDNA

acttactcat
gaaatgaagy
gctacccaty
gacgttcgeca
gataatgcaa
gtattatatc
tygatagttt
cgtgccaaaa
caggaaatta

ggaggatggg
ctaaaacgtt

L protein
His Met Thr
10

Leu val val
2

Glu Asn Gly

Arg Ala val Ala Lys
0

205

Ser Tyr val Gin

220

tacaggatgt
tatacagaag
cagttaaagg
atgactggga
tcatcattta
tttctgteat
gtaatttttc
taaatgttge
gcagggacaa
caccagcctce

ttacttctta

aggcggagat
agaagtagaa
cgtcacagga
aacaactata
tcaaacacac
tcgaaagata
tgtggatcat
tatgatttgt
cattctatgc
agtgttaagg

cgtccaag

Tyr Ser Leu GlIn Asp
15

Glu Glu Gly Glu Met
30

Ile val Leu Asp Pro
45

Gly val Thr ggy His Glu val Cys

Seite 14

60
120
180
240
300
360
420
480
540
600
658



<222> (142)..(142) <223> small amno acid: Ala, Cys, Asp, Ay, Asn, Pro,
Ser, Thr, Val or any nodified small amno acid <220> <221> X <222>
(143)..(143) <223> any amno acid: Ala, Arg, Asn, Asp, Cys, Qu, Gn, Qy,
Hs, Ile, Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, Val or any nodified
am no acid <220> <221> X <222> (145)..(145) <223> negative am no acid:
Asp, Qu or any nodified negative am no acid <220> <221> x <222>
(146)..(147) <223> hydrophobi c amno acids: Ala, cys, Phe, Ay, His, Ile,
Lys, Leu, Met, Ar g, T .21 §rzrz it gsren_,g; agy ypdi fied hydrophobic am no
aC| d <220> <221> <222> 5? X%I 333 any amno acid: Ala, Arg, Asn,
gn - ﬂvqé "’MS ¥ . rE Phe, Pro, Ser, Thr, Trp,
o AT A Te G I hed 4% asSeim Bl e e
PO1- 2188_070322mt00nsensus ST25. t xt <220>
Glu Asn Phe His val val Glu Thr Leu Ala Asp Asn Ala Tle Ile Ile
85 90 95
Tyr GIn Thr His Lys Arg val Trp Pro Ala Ser GIn Arg Asp val Leu
100 105 110
Tyr Leu Ser Val Ile Arg Lys Ile Pro Ala Leu Thr Glu Asn Asp Pro
115 126 125
Glu Thr Trp Ile val Cys Asn Phe Ser val Asp His Asp Ser Ala Pro
130 135 140
Leu Asn Asn Arg Cys val Arg Ala Lys Ile Asn val Ala Met Ile Cys
145 150 155 160
Gln Thr Leu val ser Pro Pro Glu Gly Asn GIn Glu Ile Ser Arg Asp
165 170 175
Asn Ile Leu Cys Lys Ile Thr Tyr val Ala Asn val Asn Pro Gly Gly
180 185 190
Trp Ala Pro Ala Ser val Leu Arg Ala val Ala Lys Arg Glu Tyr Pro
195 200 205
Lys Phe Leu Lys Arg Phe Thr ser Tyr val Gln
210 215
<210> 20
<211> 2264
<212> DNA
<213> human: StarD4 cDNA
<400> 20
actgttgaga gcggtgtgag gtgcttggta gcgcgocgta gotgettcoca cgtccttget 60
tcacctcagg taaagagaga agtaatggaa ggcctgtctg atgitgcttc ttttgcaact 120
aaacttaaaa acactctcat ccagtaccat agcattgaag aagataagty gcgagttget 180
dagaaaacga aagatgtaac tgtitggaga aaaccctcag aagaatttaa tggatatctc 240
tacaaagccc aaggtgttat agatgacctt gtctatagta taatagacca tatacgccca 300
gggcctigtc gtttggattg ggacagcttg atgacttctt tggatattct ggagaacttt 360
gaagagaatt gctgtgtgat gcgttacact actgctggtc agctttggaa tataatttcc 420
CCaagagaat ttgttgattt ctcctatact gtgggctata aagaagggcet tttatcttgt 480
dgaataagtc ttgactggga tgaaaagaga ccagaatttg ttcgaggata taaccatcce 540
tgtggttggt tttgtgttcc acttaaagac aacccaaace agagtctttt gacaggatat 600
attcagacag atctgcgtgg gatgattcct cagtctgegyg tagatacage catggcaage 660

Seite 15



<221> X <222> (149)..(149) <223> aliphatic amno acid: Ile, Leu, Val or
any nodified aliphatic am no acid <220> <221> X <222> (151)..(151) <223>
any amno acid: Ala, Arg, Asn, Asp, Cys, GIlt, Gn, Ay, Hs, Ile, Leu,
Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, Val or any nodified am no acid
<220> <221> X <222> (152)..(152) <223> hydrophobic am no acids: A a, Cys,
Phe, Ay, Hs, Ile, Lys, Leu, Met, Arg, Thr, Val, Trp, Tyr or any nodified

(153) <223> pol ar am no
Thr or any nodified

<223> any am no aci d:

Phe,

hydr ophobi ¢ am no acid <220> <221> X <222> (153)..
acid: Cys, Asp, Qu, Hdh%lsél()§03zér§|“ccm@eﬁlsuspsﬁ§5 r,
pol ar am no acid <220> <221> X <222> (154). (164)

Al a, SHFERACH ACTIAEFE00 AUATTLRFO], a@PGtay gaoapjcsaa prasaticen, LA7S, Met, Pro,

?ﬁg ,SZJﬁ'tEtlaggi RiachYfoca iRt ctRFcag ot Plrdbdd @&a@maﬂpa%hétc6220>736221> X <222>
Tttt

ctge
gttttattcc
attttgagac
cactgcagct
ggaatacagg
ggtcacactg
agcctececaa
gtggaatica
tagaacaaat
attgagtatt
ttcacattct
acttgaoggca
acatctcgaa
ctactgtttt
catgaaattc
tttattgtgt
acaaagtgga
gatgatagat
atagtatcta
atgatttatt
tettettttt
catggaaatt
tagagtagga
taacttgagt
tgaactggat
<210>
<211>
<212>
<213>
<400>

21
205
PRT

21

human:

tagccggtag
taaagtaaat
aggctctcac
ttgatctgac
tgcacgccac
tgttgcccag
agtgttggga
gttggtgtce
acagtcttag
gtgggtcece
aaatgacttt
attcaggtat
atccatttcc
gttgttgtta
agaaaggtac
tttcttgagt
acagtggagc
ttcaaaaaac
gattgatcaa
aattaccagg
ttttgtictg
ggtaaatgtt
agtctcatat
aagggatttg

gtccctaaaa

aaaaatttga
agctatctaa
tctgttgeee
cgctcaaggg
tatgcatggce
gctoggtctig
ttataagcgt
aagacttatc
atttacccaa
taattctgtg
gggttttgaa
ccaggcaaat
gtgtttraatg
atatgggtaa
atagtgtttc
gtaaagaaag
tgttttttge
aaaaggtggc
gatctgacag
atccttttct
caatagtgaa
agttttgact
tctactgtte
tgacaagata

gcaaataaac

Starp4 protein

aatgtttttg
gagagggcat
atgctggagg
gttattctac
taatttttgt
aactcctgge
gagccaccat
ttgagactct
gtgcctagat
ggtgccttaa
ctctecatct
ctttgtatat
ttagttgttt
agtgagccct
aagtgcatyg
aataaatcaa
tttigttttt
agcagcacaa
aaggaatgca
aaattgaatg
agaazaactca
tcatctattt
tatctaggat
gtacacatta

tgcccactat

Tet Giu Gly Leu ?er Asp val Ala Ser Phe Ala

gttcactagt
tttcacttit
gcagtggtat
ctcagectee
ttaatttttt
ctcaagtcat
gcctggeccc
taaaagcatc
atcattttat
gtgagaattt
agtttacttc
atttttttot
atgtgttagt
gaaatacatg
tagtttgatc
agttcttcat
atttattttt
tgttcatggt
caaaggattc
tacttttgaa
gtagtttagt
tttattigtt
ggtgaaattc
ctataagggc
ctct

acaatgtity
ttttttttaa
gatcacagct
tgaatagctg
gtagagatgt
tccccacctt
aatttaaaat
agtctgtaac
aatgattaga
ctaaatgatt
taaaatggga
gtacatgcac
attcctgigt
ctaaacaaga
tgtgttttac
acccattttg
tgccactggt
gaattatctc
tatattctta
ttactaggtt
ttcagtttct
tttattagcg
caaaggtgcce

tattatttcc

Thr Lys Leu Lys Asn
15

Thr Leu Ile 38n Tyr His Ser ITe Glu Glu Asp Lys Trp Arg val Ala
25 30

Seite 16

840

200

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2264



<223> turnlike am no acids: Ala, Cys, Asp, GQu, dy, Hs, Lys, Asn, Gn,
Arg, Ser, Thr or any nodified turnlike amno acid <220> <221> X <222>
(167)..(167) <223> any ami no acid: Ala, Arg, Asn, Asp, Cys, Qu, Gn, Qy,
Hs, Ile, Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, Val or any nodified
am no acid <220> <221> x <222> (168)..(169) <223> hydrophobi c am no aci ds:
Ala, Cys, Phe, Ay, H's, lle, Lys, Leu, Met, Arg, Thr, Val, Trp, Tyr or
any nodi fied hydrophobic anmino acid <220> <221> x <222> (170)..(170) <223>
al i phatic amino aci d: pollt B138 loeer22¥iakosensaRYsT9dikE | ed al i phatic am no acid
<220> <221> X <222> (171)..(171) <223> hydrophobic ami no acids: Ala, Cys,
Phe, i{d Yys hSiyd h& vdysar LUt MRl LA Bro T8 1@y pHid P, Tyr or any nodified
hydr ophobi 8> am no aci d <220> <221> Sei #g 29

PO1- 2188 070322mt Consensus. ST25. t xt

Asn ggy Tyr Leu Tyr Lys ﬁga Gln Gly val Ile ggp Asp Leu val Tyr

Ser Ile Ile Asp His Ile Arg Pro Gly Pro Cys Arg Leu Asp Trp Asp
65 70 75 80

Ser Leu Met Thr Ser Leu Asp Ile Leu Glu Asn Phe Glu Glu Asn Cys
85 a0 95

Cys val Met Arg Tyr Thr Thr ala Gly GIn Leu Trp Asn Ile Ile ser
100 105 110

Pro Arg Glu Phe val Asp Phe Ser Tyr Thr val Gly Tyr Lys Glu Gly
115 120 125

Leu Leu Ser Cys Gly Ile Ser Leu Asp Trp Asp Glu Lys Arg Pro Glu
130 135 140

Phe val Arg Gly Tyr Asn His Pro Cys Gly Trp Phe Cys val Pro Leu
145 150 155 160

Lys Asp Asn Pro Asn Gln Ser Leu Leu Thr Gly Tyr Ile Gln Thr Asp
165 170 175

teu Arg Gly Met ITe Pro GIn Ser Ala val Asp Thr Ala Met Ala Ser
180 185 190

Thr Leu Thr Asn Phe Tyr Gly Asp Leu Arg Lys Ala Leu
195 200 205

<210> 22

<211> 1344

<212> DNA

<213> human: StarD5 cDNA

<400> 22
gagctccage ctccaggeac ccgdgatcca gegocgocoge tcataacacc cgegacceeg 60

Cagctaageg cagctoocga cgcaatggac ccggegotgg cagcccagat gagcgagget 120
gtggccgaga agatgctcca gtaccggcgg gacacagcag getggaagat ttgccgggaa 180
ggcaatggag tttcagttic ctggaggcca tctgtggagt ttccagggaa cctgtaccga 240
ggagaaggca ttgtatatgg gacactagag gaggtgtggg actgtgtgaa gccagctgt; 300
ggaggcctac gagrgaagtg ggatgagaat gtgaccggtt ttgaaattat ccaaagcatc 360
actgacaccc tgtgtgtaag cagaacctcc actccctccg ctgecatgaa gotcatttcot 420
cccagagatt ttgtggactt ggtgctagtc aagagatatg aggatgggac catcagttcc 480

aacgccaccc atgtggagca tccgttatgt cccccgaage caggttttgt gagaggattt 540
seite 17



<222> (172)..(173) <223> any am no acid: Ala, Arg, Asn, Asp, Cys, Gu,

Gn, dy, Hs, Ile, Leu, Lys, Mt, Phe, Pro, Ser, Thr, Trp, Tyr, Val or
any nodified am no acid <220> <221> x <222> (174)..(174) <223> al cohol

am no acid: Ser, Thr or any nodified al cohol am no acid <220> <221> X
<222> (175)..(175) <223> hydrophobic amno acids: Ala, Cys, Phe, Ay, Hs,
Ile, Lys, Leu, net, Arg, Thr, val, Trp, Tyr or any nodified hydrophobic
am no acid <220> <221> x <222> (176)..(176) <223> polar am no acid: Cys,

Asp, GQu, Hi's, Lys, A®f,2168 M7ofM@itcaBensullMr29lx@ny nodified polar amno
acid <220> <221> X <222> (177)..(178) <223> any am no acid: Ala, Arg, Asn,
Asp, 2RFETCCE JLOREFYFTt GEYLoapfd CHECeRgogd pacCriasaa YRECcaaphe, 98, Ser, Thr. Trp,

Tyr, gMakatatt &B@btﬂ@ﬂhfdcﬁﬁgaj@tnthcaﬁdcdaézaﬁ@tﬁa@%5&c¥c&222> d6b79) . (179) <223>

turnltke am no acids: Ala, Cys, Q z H s, Lys Asn
cccecgea gcatgacccg gttttatgcc adccttcada aagcagtga gcaatticat

gagtaatgct
tgttgggaca
ctgatggact
cctgccecac
tgttacccaa
actcggcectg
cagagaccac
tgttgecttt
tttctgatat
aaggtgtcaa

addagdaaaaa

atcgttactt
ccaaggagec
gcocatctct
tcagggrtygg
acacgcctct
gacaccatgc
gtttccctga
taagcatgta
agaccttgta
cttggaaata

ddaaaqdaaaa

cttggcaaag
tgggagcacy
gagaatgcca
cogtgtgatga
cctggcaggg
gatgcactct
ctgtcataga
ccgeteecctce
tatgocttta
atggtttaaa

adaa

aactccegtg
cagaggcctg
accagaggcg
gccattcatg
tagacccagg
ggcaccaagg
gaatcatcat

agtcctgtogce

atgccgcaaa

aacaggataa

actcatcgag
tgttcactct
gcagcccacc
tgttccaaac
cctctaacca
ctttatgtyc
cgccactgaa
tgcagccecce
atatttattt

gcattaagga

gagctccage
ttggaacaag
cttcctgect
tccatetgee
tctgacagag
Cccatcactct
aaccaggecce
Caaatatatt
ttcctraaaa

dagacaaaaa

780
840
200
960
1020
1080
1140
1200
1260
1320
1344

<210>
<211>
<212>
<213>

<400>

23
213
PRT
human:

23

starD5 protein

Glu
15

TEt Asp Pro Ala Leu Ala Ala GlIn Met Ser Glu Ala val Ala Lys

Ala Ile Glu

25

Met Leu Gln Tyr Thr Gly

20

Arg Arg Asp Trp Lys Cys

30

Arg

Glu Phe

45

Gly Asn g;y val ser val ser Trp Pro Ser val Pro Gly

40

Arg

Thr Glu Glu val

60

Asn Leu Glu Ile val Leu

50

Tyr Gly Gly Gly

55

Arg Tyr

val l.eu val

75

val Pro Ala Gly

70

Trp
65

Asp Cys Lys Gly Arg Lys Trp Asp

80

Thr
95

Glh Ile Thr

90

Glu Asn val Thr Gly Phe Glu ITe Ile Ser Leu

85

Asp

Vvali Thr Thr Ser Ala Ala Met Ile

105

Leu
110

Cys Ser Arg Pro ser

100

ser Lys

val Glu

120

Pro Arg Phe val Asp Leu Leu val Lys Arg Tyr Gly

125

As
115 ¥

seite 18



Gn, Arg, Ser, Thr or any nodified turnlike am no acid <220> <221> X <222>
(180)..(188) <223> any amno acid: Ala, Arg, Asn, Asp, Cs, GQu, Gn, Qy,
Hs, Ile, Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, Val or any nodified
am no acid <220> <221> X <222> (189)..(189) <223> turnlike am no acids:
Ala, cys, Asp, Qu, Gy, H's, Lys, Asn, Gn, Arg, ser, Thr or any nodified
turnlike am no acid <220> <221> X <222> (190)..(191) <223> hydrophobic

am no acids: Ala, Cys, Phe, dy, His, Ile, Lys, Leu, Met, Arg, Thr, Val,
Trp, Tyr or any nodi fpbfsh@a/@wmt%&,s@rmu@wscwt <220> <221> x <222>
(193jhr. {Thgfﬁe)r s&2&n sa|tir @ik wo &l gis AloaleuCys, pbspo Ay, Asn, Pro, Ser,
Thr, val3%r any nodifi®& small anino ¥did <220> <221> x <222> (194)..(194)
<223> pol ar am no acid: Cys, Asp, GQu, H's, Lys, Asn, Gn, Arg, Ser, Thr
or at%ﬁ Pvdétfvi &g yedl ang Gyl fte & dlis Pro Cys Gly Cys Phe Cys

145 150 155 160

Glu Pro Leu Pro Gly Glu Pro Thr Lys Thr Asn Leu val Thr Phe phe

170 175
His Thr Asp Leu Ser Gly Tyr Leu Pro GIn Asn val val Asp Ser Phe
180 185 190
Phe Pro Arg Ser Met Thr Arg Phe Tyr Ala Asn Leu GIn Lys Ala val
195 200 205
Lys GIn Phe His Glu
210

<210> 24

<211> 663

<212> DNA

<213> human: StarD6 cDNA

<400> 24

atggacttca aggcaattgC ccaacaaact gcccaagaag tritaggtta taatcgagat 60

acatcaggct ggaaagtggt taaaacttca aaaaagataa ctgtttccag taaggcttct 120

agaaaattce atggaaatct atatcgtgtt gaagggataa ttccagaatc accagctaaa 180

Ctatctgatt tcctctacca aactggagac adaattacat gggataaatc attgcaagtg 240

tataatatgg tacacdggat tgattcggac acattcatat gtcataccat tacacaaagt 300

tttgccgtgg gctecatttc ccctcgagac tttatcgact tagtgtacat caagcgctac 360

gaaggaaata tgaacattat cagttctaaa agtgtggatt ttccagaata tcctccatct 420

tcaaattata tccgcggtta taaccatcct tgtggettty tatgttcacc aatggaagaa 480

aacccagcat attccaaact agtgatgttt gtccagacag aaatgagagg aaaattgtcc 540

Ccatcaataa ttgaaaaaac catgccttcc aacttagtaa acticatcct caatgcaaaa 600

gatggaataa aggcacacag aactccatca agacgtggat ttcatcataa tagtcattca 660

tga 663

<210> 25

<211> 220

<212> PRT

<213> human: StarD6 protein

<400> 25

nlnet Asp Phe Lys Ala Ile Ala G1In 6In Thr Ala 61n Glu val Lgu Gly
5 1

10

TYr Ash Arg gsp Thr Ser Gly Trp Lys val val Lys Thr Ser Lys Lys
0 25 30

Seite 19



<220> seite 30 P01-2188 070322m t Consensus. ST25. t xt <221> x <222>

(195). .

Lys,

Asp,
Tyr,
snmal

nodi fied smal |

hydr
Thr,

Leu,

Cys,
Val

Met ,

Arg,
G n,

Thr
Gy,

| amino acid: Ala, Cys,

AR G 70

<222> (203).

Arg val Glu
50

Leu Gln

65

Tyr

Tyr Asn Met

Ile Thr Gln

val
115

Asp Leu

Ser Lys Ser

130

Gly Tyr

Pro Ala

Gly Lys Leu

Phe
195

val Asn

Pro Ser
210

Arg

<210>
<211>
<212>
<213> huma

<400> 26
ccggactgeqg

26
1932
DNA

gcetgegeeg
acctcgggea
gtctttggtg
gattacagaa
gagactgtgg
taccttcgge

n1 nQ aci

Ty of

(203)
Gly Ile

Thr Gly

Ile

Asp

55

Arg ITe

70

His
85

val

Ser Phe

100

Tyr Ile

val

Asp

Asn His

Arg

Ala

Lys

Phe

Pro

Ile Asp

val Gly

Arg Tyr

120

Pro Glu

135

Cys Gly

150

Tyr Ser

165

Ser Pro

180

Ile Leu

Arg Gly

n:

gaaggatgda
agctccagea
tcagcatcta
ttctggagga
aacaatggga

tctactggga
agcggcgaga

Lys

Ser

Asn

Phe

Leu val

Ile Ile

Ala Lys

200

His His

215

PCTP cDNA

gctggoecgec
gcccgetetg
ccggetgcty
ctgctcacca
ccagtatgtt
agtgaagtac

cctggacatg

Val ,
acid <220> <221> X <222> (197)..

A u,
or any nodi fied ami no acid <220> <221> X <222> (198)..
Pro,

am no rgmizis&bi@%:niﬁzarae%us&% t299) .
“Ria, SSronre Lo Blopiv

Hi s,

(196) <223> hydrophobi ¢ am no aci ds:
Tyr or any nodified hydrophobi c am no

Trp,
e,

Asp, Gy,

Thr Trp Asp

75

Ser Asp Thr

20

ser Ile ser

105

GTu Gly Asn

Tyr Pro pro

Phe val Cys

155

Phe val

170

Met

Glu Thr

185

Lys

Asp Gly Ile

Asn Ser His

ggaagcttct
gccggggecy
gacaagaaga
actctactgg
aaagaactct

ccttticeca

gaagggagga

Leu,

Al

Lys,

Asn,

Met ,

a, cys,

Ser ,

H s, | Ie

Phe,

Phe,

Thr,
. (202)
Lys,

Pr o,

Val

Ay, Hs,

(197) <223> any amino acid: Ala, Arg,
Thr,

Ser,
(198)
or
<223>

Leu, net,

any

Il e,
Asn,

Trp,
<223>

Arg,

BhoBftehi¥o acid <220> <221> x

Pro Glu Ser Pro Ala Lys Leu Ser
G0

Lys Ser Leu

Phe Ile Cys

Pro Arg Asp

110

Met Asn Ile

125

ser Asn

140

Ser

ser Pro Met

Gin Thr Glu

Met Ser

180

Pro

Ala His

205

Lys

Ser
220

cggaggagca
actggcagct
ctggacttca
cagacatcta
atgaacaaga
tgtccaacag

agatccatgt

seite 20

Asp Phe

val
80

Gin

His Thr

95

Phe Ile

Ile Ser
Tyr Ile

Glu
160

Glu

Met
175

Arg

Asn Leu

Arg Thr

gttctggoag
cctagtggag
tgagtataaa
tatggactca
atgcaacgga
agactatgtc
gatcctggec

60
120
180
240
300
360
420



any amno acid: Ala, Arg, Asn,
, Met, Phe, Pro, Ser, Thr,

<220> <221> X <222> (206)..

Asp, Qu, @y, H's, Lys, Asn,

Asp,

gaaagagaac
tgtctctogga
actgttcagc
ctaagcatgt
ctgagctgygg
gcttactatt
acggggatgg
gctettttge
ticagagctg
gctttgtgga
cctacttgtg
cctgaccgga
gatttctctt
tttactggaa
tgcatagect
tttagaaatg
gactctgcac
agacttttag
aggcacagec
cttgattaat
tacctcagac
agagtggttt
<210>
<211>
<212>
<213>
<400>

27
214
PRT

27

Gy,

human:

Asn,

tgggaacatt
agtgccacct
cttcecectge
ttgcctgaca
ctgcettett
aggaggggaa
gtgggcggag
agcttgtgat
actttcagtg
gctgattagg
gaggatcagt
cacataatac
ttccatatgt
actgaggcgt
tgtgaaaaag
tagaagggat
ctttttctca
ttttctatgc
ttgatgatct
aacagaaatt
tgtttgtttt
tt

Hi_s

<223> pol ar am no acid: Cys,
or any nodified polar am no acid <220> <221> X <222> (204)..

<220E9$@2ﬁ2txc£%2&2a( eamcgﬁ
VL afcsaddt dyacinteca
modi §iQd: SRk NI ACdHaaga

PCTP protein

Asp, GQu, H's, Lys, Asn, Gn
Asp, Cys, Qu, Gn, dy, Hs,
Trp, Tyr, val

d n,

am no acid <220> <221> x <222> (208).

Arg,
.(208) <223> smal |

Pﬁo%zﬁﬁ”ovoiﬁ'ﬂﬁ%vtc&% .9y Jpdified small am no acid

ser,

or any nodified am no acid
(207) <223> turnlike amno acids: Al a, Cys,
Thr or any nodified turnlike

am no acid: Al a,

ctﬁ@@%gﬂﬂ@@g&ﬂbﬁ@c@&lad Adsa,

?et Glu Leu Ala é1a Gly ser Phe Ser Glu Glu GIn Phe Trp Glu Ala
15 .

Cys Ala Glu Leu GIn Gln Pro Ala Leu Ala Gly Ala Asp Trp Gin Leu
20 25 30

Leu val Glu Thr ser Gly ITe Ser Ile Tyr Arg Leu Leu Asp Lys Lys
Seite 21

Pr o,

HeBteatact yro88ns Bersifieye 355000, 1 b,
smal tt@ataroc agpatygchh BatoygtccAgRctda@its adgngcchy @aagShmgga'Thraoo\ﬂal

gcctgtcaga actacctcaa gaaaacctaa 660

gcatccatgg gttgatgtct ctggaagtgc aaccacccaa 720
ggaagtgcca cctggaagtg tctctggaag agcacccace 780
tgtttctgtc ttcagaggcc tacacactac cacatccttt 840
tccagctcac tegtctogctt cctttctcecge tccccccate 900
ctacagttca atatggggca gactagggaa acctttgett 960
gtcttcagta gggaacacga tcattccatt gtgcaatttt 1020
ggacacaaca aaatttaaga atgactattt gggcgggctg 1080
ttcttccage ttggdagagyg ctgctggaag tggcatttcg 1140
cacccaaact ggatgacgtg ccaatgtcca tttgccttat' 1200
ctgggatttg aggtgataat ccagtaagtc titcctcgtt 1260
agctgttaty atgccagacc atttggagaa gtatcagagg 1320
gacaaccaca tttttcctca tcatccatga ggaaatggat 1380
cactggggga aaggctgcct gtacctctca agetttgcat 1440
caagatggct gtggcagcta gcaaaagcaa agatgctttg 1500
tatctttcta tgcaataaga tgaattticc tcccagaata 1560
aacagttcac agccaggtaa aatttaactg gtggcttaat 1620
ggaattctgc ctaagttgtc tgccttttct accaccaaaa 1680
tttctcctga attttggtag ggtaagtatt tctatgtcaa 1740
cagggaaaaa ttttaatcac tgtgtataat gatactgaac 1800
caggatgtaa agccacagaa tgggatttat taatgtggga 1860
ctttctggda agaaaagtgt gtitctataat gaataaatat 1920
1932

(205) <223>

Trp Tyr,
(221) <223>



<220> <221> X <222> (222)..(222) <223> polar am no acid: Cys, Asp, Qu,
H's, Lys, Asn, dn, Arg, Ser, Thr or any nodified polar amno acid seite
31 P01-2188 070322m t Consensus. ST25. t xt <220> <221> x <222> (223)..(225)
<223> hydrophobi ¢ ami no acids: Ala, Cys, Phe, @y, Hs, Ile, Lys, Leu,
Met, Arg, Thr, Val, Trp, Tyr or any nodified hydrophobic am no acid <220>
<221> X <222> (226)..(226) <223> aliphatic amno acid: Ile, Leu, val or
any nodified aliphatic am no acid <220> <221> X <222> (227)..(228) <223>

any amino acid: Al a, pﬁﬁ@lsé\%ﬁeazﬁmcwﬁﬁsus@ﬂs n Gy, Hs, Ile, Leu,
Lys, Met, Phe, Pro, Ser, athr, Trp, Tyr, ¥al or any nodified am no aC|d

<220> <221> X <222> (229)..(229)

Thr ggy Leu His Glu Tyr Egs val phe Gly val Leu Glu Asp Cys Ser
60

Pro Thr Leu Leu Ala Asp Ile Tyr Met Asp Ser Asp Tyr Arg Lys Gln
65 70 75 80

Trp Asp Gln Tyr §§1 Lys Glu Leu Tyr Glu Gln Glu Cys Asn Gly Glu
90 95

Thr val val Tyr Trp Glu val Lys Tyr Pro Phe Pro Met Ser Ash Arg
100 105 110

Asp Tyr val Tyr Leu Arg Gln Arg Arg Asp Leu Asp Met Glu Gly Arg
115 120 125

Lys Tle His val Ile Leu Ala Arg Ser Thr Ser Met Pro G1n Leu Gly
130 135 149

Glu Arg Ser Gly val Ile Arg val Lys GlIn Tyr Lys GIn Ser Leu Ala
145 150 155 160

Tle Glu Ser Asp Gly Lys Lys Gly Ser Lys val Phe Met Tyr Tyr Phe
165 170 175

Asp Asn Pro Gly Gly GIn ITe Pro Ser Trp Leu Ile Asn Trp Ala Ala
180 185 190

Lys Asn Gly val Pro Asn Phe Leu Lys Asp Met Ala Arg Ala Cys Gln
195 200 205

Asn Tyr Leu Lys Lys Thr
210

<210> 28§

<211> 271
<212> - PRT

<213> Artificial

<220> i
<223> START domain consensus sequence

<220>

<22]> X

<222> (..

<223> any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, GlIn, Gly, His, Ile,
Leu, Lysszet, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino aci

<220>

<221> X

222> (2)..(>

<223> hydrophob1c amino acids: Ala, Cys, Phe, Gly, His, Ile, Lys, Leu,
Metd Arg, Thr, val, Trp, Tyr or any modi Fied hydrophob1c amino
aci
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<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> (230)..(230) <223> negative am no acid: Asp, Gu or any
nodi fi ed negative am no acid <220> <221> X <222> (231)..(231) <223>

hydr ophobi ¢ am no acids: Ala, Cys, Phe, Ay, H's, Ile, Lys, Leu, Met, Arg,
Thr, Val, Trp, Tyr or any nodified hydrophobic amno acid <220> <221> X
<222> (232)..(232) <223> turnlike amno acids: Ala, Cys, Asp, GQu, Qy,

Hs, Lys, Asn, Gn, Aug.2186%703b0i@nsaRs @8 fied turnlike anino acid
<220> <221> x <222> (233)-(233) <223> small am no acid: Ala, Cys, Asp,

ady,: , xPro, Ser, Thr, Val or any nodified small am no acid <220> <221>
X <229:(234). (4)(240) <223> any am no acid: Ala, Arg, Asn, Asp, Cys, Qu,
G n, <433y, apy gminp|asidy aia, AstretAsp Plogs, #hug,GlserGly THis, Trep, Tyr, val or

L ) L] -
any modi f i5eH, B 45t allie Prd, Ser CThr, Trb. Tyr, Val GF ahy modifieg

<220>

<221> X

<222> (5)..(5)

<223> turnlike amino acids: Ala, Cys, Asp, Glu, Gly, His, Lys, Asn,
GlIn, Arg, Ser, Thr or any modified turniike amino acid

<220>

<221> X

<222> (6)..(8)

<223> any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Tle,
Leu, Lys, Met, Phe, Pro, ser, Thr, Trp, Tyr, val or any modified
amino acid

<220>

<221> X

<222>  (9)..(9)

<223> turnlike amino acids: Ala, Cys, Asp, Glu, Gly, His, Lys, Asn,
GIn, Arg, ser, Thr or any modified turniike amino acid

<220>

<221> X

<222> (10)..(1M

<223> any aminc acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Ile,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid

<220>

<221> X

<222> (11)..(1D)

<223> hydrophobic amino acids: Ala, cys, phe, Gly, His, Ile, Lys, Leu,
Me'ga Arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
aci

<220>

<221> X

<222> (12)..(12)

<223> turnlike amino acids: Ala, Cys, asp, Glu, Gly, His, Lys, Asn,
GIn, Arg, Ser, Thr or any modified turnlike amino acid

<220>

<221> X

<222> (13)..(13)

<223> any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gin, Gly, His, Ile,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
arino acid

<220>

<221> X

<222> (14)..(15)

<223> hydrophobic amino acids: Ala, Cys, Phe, Gly, His, Ile, Lys, Leu,
Me‘_c(,j Arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
aci

<220>

<221> X

<222> (16)..(16)

<223> any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Ile,
Leu, Lys, Met, pPhe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid

<220>
Seite 23



<220> <221> X <222> (241)..(241) <223> polar am no acid: Cys, Asp, Qu,
H's, Lys, Asn, Gn, Arg, Ser, Thr or any nodified polar am no acid <220>
<221> X <222> (242)..(242) Seite 32 P01-2188 070322m t Consensus. ST25. t xt
<223> any amno acid: Ala, Arg, Asn, Asp, cys, GQu, @dn, Gy, Hs, Ile,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, Val or any nodified am no
acid <220> <221> X <222> (243)..(244) <223> hydrophobi c am no acids: Ala,
Cys, Phe, dy, His, Ile, Lys, Leu, Met, Arg, Thr, Val, Trp, Tyr or any
nodi fi ed hydrophobi c paiRgs e 2mdcthzer@e N 222> (245)..(245) <223>
pol a1<2§ém' Pfo)ac(id: cys, Asp, Gu, H's, Lys, Asn, Gn, Arg, Ser, Thr or any
modi 5360 RETAT ARG 2R 522055 <3261, B9 2% { 2600, - adi246)

Gln, Arg, Ser, Thr or any modified turnlike amine acid

<220>

<221> X

<222> (18)..(20)

<223> any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Ile,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid

<220>

<221> X

<222= (223..(38)

<223> any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Ile,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid

<220>

<221> X

<222>  (39)..(40)

<223> hydrophobic amino acids: Ala, Cys, Phe, Gly, His, Ile, Lys, Leu,
Me‘ga Arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
aci

<220>

<221> X

<222> (41)..(41)

<223> turnlike amino acids: Ala, Cys, Asp, 6lu, Gly, His, Lys, Asn,
GIn, Arg, ser, Thr or any moditied turnlike amino acid

<220>

<221> X

<222> (42)..(42)

<223> hydrophobic amino acids: Ala, Cys, phe, Gly, His, Ile, Lys, Leu,
Me'ga Arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
aci

<220>

<221> X

<222> (43)..(61)

<223> any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Ile,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid

<220>

<221> X

<222> (62)..(62)

<223> pogétive amino acid: His, Lys, Arg or any modified positive amino
aci

<220>

221> X

<222>  (83)..(63)

<223> hydrophobic amino acids: Ala, Cys, Phe, Gly, His, Ile, Lys, Leu,
Meta Arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
aci

<220>

<221> X

<222> (64)..(64)

<223> any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Ile,
Leu, Lysszet, rhe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino aci

<220>
<221> X
<222> (65)..(65)
Seite 24



<223> any amno acid: Ala, Arg, Asn, Asp, Cs, GQu, Gn, dy, Hs, Ile,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, Val or any nodified am no
aci d <220> <221> X <222> (247)..(248) <223> hydrophobic am no acids: Ala,
Cys, Phe, dy, H's, Ile, Lys, Leu, Met, Arg, Thr, val, Trp, Tyr or any
nodi fi ed hydrophobic am no acid <220> <221> X <222> (249)..(249) <223>
turnli ke amno acids: Ala, Cys, Asp, Gu, Ay, H's, Lys, Asn, Gn, Arg,
Ser, Thr or any nodified turnlike am no acid <220> <221> X <222>
(250) 250) .<223> amplad 73R tCAdsgnsuAr 25 A8h, Asp, Cys, du, dn, 4y,
s e BT Sen SR R A o Gy o £ 20
am no_aci d <220> <221> X <222> (251)..(251) <223> turnlike anino acids:
AIa,:ggg,xAsp, Qu, @y, His, Lys, Asn, Gn, Arg, ser, Thr or any nodified
turnkpXe deenoc@si d <220> <221> X <222> (252)..(252)

<223> hydrophobic amino acids: Ala, Cys, Phe, Gly, His, Ile, Lys, Leu,

Me{:(,j Arg, Thr, val, Trp, Tyr or any modified hydrophcbic amino
aci

<220>

<221> X

<222> (68)..(74)

<223> any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Ile,
Leu, Lys, Met, Phe, Pro, ser, Thr, Trp, Tyr, val or any modified
amino acid

<22(>

<221> X

<222> (75)..(75

<223> hydrophobic amino acids: Ala, Cys, phe, Giy, His, Ile, Lys, Leu,
Meta'Arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
aci

<220>

<221> X

222> (76)..(78)

<223> any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, GIn, Gly, His, Ile,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid

<220>

221> X

<222>  (79)..(80)

<223> hydrophobic amino acids: Ala, cys, Phe, Gly, His, Ile, Lys, Leu,
Metél Arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
aci

<220

<221> X

<222> (81)..(8D)

<223> any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Glh, Gly, His, Ile,
Leu, Lys, Met, Phe, Pro, ser, Thr, Trp, Tyr, val or any modified
amino acid

<220>

<221> X

<222> (82)..(82)

<223> turnlike amine acids: Ala, Cys, Asp, Glu, Gly, His, Lys, Asn,
Gln, Arg, Ser, Thr or any modified turnlike amino acid

<220>

<221> X

<222> (83)..(88)

<223> any amine acid: Ala, Arg, Asn, Asp, Cys, Glu, Glin, Gly, His, Ile,
Leu, Lys!dMet, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino aci

<220>

<221> X

<222> (89)..(89) .

<223> turnlike amino acids: Ala, Cys, Asp, Glu, Gly, His, Lys, Asn,
Gln, Arg, Ser, Thr or any modified turnlike amino acid

<220
<221> X
<222> (91)..(92)
<223> polar amino acid: Cys, Asp, Glu, His, Lys, Asn, GlIn, Arg, Ser,
Thr or any modified polar amino acid
Seite 25



<223> hydrophobi ¢ am no acids: Ala, Cys, Phe, @y, H's, Ile, Lys, Leu,
Met, Arg, Thr, Val, Trp, Tyr or any nodified hydrophobic am no acid <220>
<221> X <222> (253)-(254) <223> any amino acid: Ala, Arg, Asn, Asp, Cys,
GQu, Gn, dy, 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, Ay, H's, Ile, Lys, Leu, Mt, Arg,
Thr, Val, Trp, Tyr or any nodified hydrophobic am no seite 33

P01-2188_070322m t CONSANSME - (382t aGlfl £320>, <221> X <222> (257)..(257)
<223> ﬁ)ol ar amno acid: Cys, Asp,m eé”& ﬂgss %yté(:t Asn, Gn, Arg, Ser, Thr
or a 0iﬁ)qgfied pol ar ami no acid <220> <221> x <222> (258)..(261) <223>

any an%%ﬁo @¢j despl a, Arg, Asn, Asp, Cys, Gu, An, Ay, Hs, Ile, Leu,

Lys, <REp, aPhemifer agidSea, Tm,,Aﬂ'mj?AspT)Gys, Yal, om,agy, mogli figd anmino acid
<220> Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid

<220>

<221> X

<222> (94)..(94)

<223> hydrophobic amino acids: Ala, cys, Phe, Gly, His, Ile, Lys, Leu,
Me‘.c(.i Arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
aci

<220

<221> X

<222> (95)..(107)

<223> any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gin, Gly, His, Ile,
Leu, Lys, Met, phe, Pro, Ser, Thr, Trp, Tyr, Val or any modified
amino acid

<220>

<221> X

<222> (108)..(108)

<223> hydrophobic amino acids: Ala, Cys, Phe, Gly, His, Ile, Lys, Leu,
Met& Arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
aci

<220>

<22I> X

<222> (109)..(109)

<223> turnlike amino acids: Ala, Cys, Asp, Glu, Gly, His, Lys, Ash,
Gln, Arg, ser, Thr or any modified turnlike amino acid

<220>

<221> X

<222> (110)..(110)

<223> hydrophobic amino_acids: Ala, cys, phe, Gly, His, Ile, Lys, Leu,
Me'_c(,j Arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
aci .

<220

<221> X

<222> (111)..(111)

<223> aliphatic amino acid: Ile, Leu, val or any modified aliphatic
amino acid

<220>

<221> X :

<222> (112)..(112)

<223> polar amino acid: Cys, Asp, Glu, His, Lys, Asn, Gln, Arg, ser,
Thr or any medified polar amino acid

<220>

<221> X

<222>  (113)..(113)

<223> any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Ile,
Leu, Lys, Met, phe, Pro, Ser, Thr, Trp, Tyr, Val or any modified
amino acid

<22(>

<22I> X

<222> (114)..(114)

<223> hydrophobic amino acids: Ala, Cys, Phe, Gly, His, Ile, Lys, Leu,
Me'_c(,j Arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
aci

<220>
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<221> X <222> (262)..(262) <223> hydrophobic amno acids: A a, Cys, Phe,
Ay, 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

am no acids: Ala, Cys, Asp, Qu, @y, H's, Lys, Asn, Gn, Arg, ser, Thr or
any nodified turnlike amno acid <220> <221> x <222> (265)..(265) <223>
hydrophobic am no acids: Ala, Cys, Phe, Qy, H's, Ile, Lys, Leu, Mt, Arg,
Thr, val, Trp, Tyr or any nodified hydrophobic am no acid <220> <221> x

<222> (266)..(266) <2R321R0!02632MH 2onRfb s @Y SmxeASP, G u, H's, Lys, Asn,
in, <§§ : %sr)’ é%r%) or any nodified polar am no acid <220> <22é> X ;_222>
(267)53 25? 198 AmidoWJhd K .an, 00 @61 dg; A, .eyg, Agp, Gu, Gy, Hs,
Lys, Asn, dihnardy gé?,sé:m,oﬁ‘fﬂrﬁ méih@gmﬁm%ﬁhmwgf’ké Hini no’ acid <220>
<220>
<221> X
<222> {116)..(116)
<223> any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Ile,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino actd

<220>

<221> X

«222> (117)..0117)

<223> small amino acid: Ala, Cys, Asp, Gly, Asn, Pro, Ser, Thr, val or
any modified small amino acid

<220>

<221> X

<222> (118)..(124)

<223> any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Ile,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid :

<220>

<221> X

<222> (125)..(125%)

<223> small amino acid: Ala, Cys, Asp, Gly, Asn, Pro, ser, Thr, val or
any modified small amino acid

<220>

<221> X

<222> {(126)..(126)

<223> any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Ile,
Leu, Lys!dMet, Phe, Pro, Ser, Thr, ¥rp, Tyr, val or any modified
amino aci

<220>

<221> X

<222> (127)..(127)

<223> aliphatic amino acid: Ile, Leu, val or any modified atiphatic
amino acid

<22(>

<221> X

<222> (128)..(128)

<223> any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, TIle,
Leu, Lys, Met, Phe, Pro, ser, Thr, Trp, Tyr, val or any modified
amino acid

<220>

<221> X

<222> (129)..(129)

<223> hydrophobic amino_acids: Ala, Cys, Phe, Gly, His, Ile, Lys, Leu,
Me1.:{,j Arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
aci

<220

<221> X

<222> (130)..(132)

<223> any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, GIn, Gly, His, Ile,
Leu, Lys!dMet, Phe, Pro, Sser, Thr, Trp, Tyr, Val or any modified
amino aci

<220>

<221> X A

<222>  (133)..(133)

<223> turnlike amino acids: Ala, Cys, Asp, Glu, Gly, His, Lys, Asn,
Seite 27



<221> x <222> (268)..(268) <223> any am no acid: Ala, Arg, Asn, Asp, cys,
Qu, dn, dy, Hs, Ile, Leu Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, Val
or any nodified am no acid <220> <221> X <222> (269)..(269) <223> turnlike
am no acids: Ala, Cys, Asp, Qu, @y, H's, Lys, Asn, Gn, Arg, Ser, Thr or
any nodified turnlike amno acid <220> <221> X <222> (270)..(270) <223>
any amno acid: Ala, Arg, Asn, Asp, Cys, Qu, Gn, Ay, Hs, Ile, Leu,
Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, Val or any nodified am no acid
<220> <221> X Seite 31-P88-02088n{(0B2AMNst copSRASUS. ST25. t Xt <222>
(271) .. 271y, 4pp3serpdiharorativneedatied: tusykike Aspre @id, H's, Lys, Asn, sin,
Arg, <3as, Thr or any nodified polar am no acid <400> 28 Xaa Xaa Xaa Xaa
Xaa x%>Xe§ Xaa _Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 151015 Xaa Xaa Xaa Xaa Trp

>X%

-

Xaa Z 32@?&%d%§@a,x§@g,x@,)&%ﬁ, @s‘?‘ )G(?ua} GIn, Gly, His, Ile,

Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid

<220>

<221> X

<222> (136)..(138)

<223> hydrophobic amino_acids: Ala, Cys, Phe, Gly, His, Ile, Lys, Leu,
Me:'_c(,j Arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
aci

<220>

<221> X

<222> (137)..(139

<223> any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, GIn, Gly, His, Ile,
Leu, tys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
aming acid

<220>

<221> X

<222> (140)..(140)

<223> hydrophobic amino acids: Ala, Cys, phe, Gly, His, Ile, Lys, Leu,
Me*ga Arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
aci

<220>

<221> X

<222> (141)..(141)

<223> any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, GIn, Gly, His, Ile,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid

<220>

<221> X

<222>  (142)..(142)

<223> small amino acid: Ala, Cys, Asp, Gly, Asn, Pro, Ser, Thr, val or
any modified small amino acid .

<220 )

<221> X

<222> (143)..(143)

<223> any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Ile,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid

<220>

<221> X

<222> (145)..(145)

«223> neggtive amino acid: Asp, Glu or any modified negative amino
aci

<220>

<221> X

<222> (146)..(147)

<223> hydrophobic amino_acids: Ala, Cys, Phe, Gly, His, Ile, Lys, Leu,
Me‘g{,i Arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
ac

<220>
<221> X
<222> (148)..(148)
<223> any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, GIn, Gly, His, Ile,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid
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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 Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
505560 xaa Xaa 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 Xaa Xaa Xaa Xaa Xaa Xaa
100105110 Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
115120125 xaa Xaa Xaa Xaa Xaa Xaa Xaa xaa Xaa xaa Xaa Xaa Xaa Xaa Xaa Arg

130135140 Xaa Xaa XaapoXa@sXaRohHib@itleierAa, fae Xpa Xaa Xaa Xaa Xaa Xaa Xaa
145150155160 Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa

Xaa 153179175 Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa

Arg 18018%140. Xaas)Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
Xaa <223> a?jphatigdamino acid: Ile, Leu, val or any modified aliphatic
anmino aci

<220>

<221> X

<222>  (151)..(151)

<223> any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, GIn, Gly, His, Ile,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid

<220>

<221> X

<222> (152})..(152)

<223> hydrophobic amino_acids: Ala, cys, Phe, Gly, His, Ile, Lys, Leu,
Me‘ga Arg, Thr, val, Trp, Tyr or any modified hydrophohic amino
act

<220>

<221> X

<222> (153)..(153)

<223> polar amino acid: Cys, Asp, Glu, His, Lys, Asn, Gln, Arg, Ser,
Thr or any medified polar amino acid

<220>

<221> X

<222> (154)..(164)

<223> any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, GIn, Gly, His, Ile,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid

<220>

<221> X

<222> (165)..(166)

<223> turnlike amino acids: Ala, Cys, Asp, Glu, Gly, His, Lys, Asn,
Gln, Arg, Ser, Thr or any modified turnlike amino acid

<220>

<22]1> X

<222> (167)..(167)

<223> any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Ile,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid

<220>

<221> X

<222> {(168)..{169)

<223> hydrophobic amino acids: Ala, Cys, Phe, Gly, His, Ile, Lys, Leu,
Met_:EI Arg, Thr, val, Trp, Tyr or any modified hydrophobic” amino
aci .

<220>

<221> X

<222> (170)..(170)

<223> aliphatic amino acid: Ile, Leu, val or any modified aliphatic
amino acid

<220>

<221> X

<222> (A71)..(171)

<223> hydrophobic amino_acids: Ala, Cys, Phe, Gly, His, Ile, Lys, Leu,
Meta Arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
aci

<220>
<221> X
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195200205 xaa 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 Xaa
225230235240 xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
Xaa 245250255 Seite 35 P01-2188 070322m t Consensus. ST25.txt Xaa Xaa Xaa
Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 260265270 Seite 36

. P01-2188_070322mitConsensus.ST25. txt
<222> (172)..(173)
<223> any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, GIn, Gly, His, Ile,
Leu, Lys, Met, phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
armino acid

<220>

<221> X _

<222> (174)..(174)

<223> alcohol amino acid: ser, Thr or any modified alcohol amino acid

<220>

<221> X

<222> (175)..(175)

<223> hydrophobic amino acids: Ala, Cys, Phe, Gly, Wis, Ile, Lys, Leu,
Me’g(,j Arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
aci

<220>

<221 X -

<222> (176)..(176)

<223> polar amino acid: Cys,_ Asp, Glu, His, Lys, Asn, Glh, Arg, Ser,
Thr or any modified polar amino acid

<220>

<221> X

<222> (177)..(178)

<223> any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Tle,
Leu, Lys!dMet, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino aci

<220>

221> X

<222> (179)..(179)

<223> turnlike amino acids: Ala, Cys, Asp, Glu, Gly, His, Lys, Asn,
GIn, Arg, Ser, Thr or any modified turnlike amino acid

<220>

<221> X

<222> (180)..(188)

<223> any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Ile,
Leu, Lys{dMet, Phe, Pro, ser, Thr, Trp, Tyr, val or any modified
amino aci

<220>

<221> X

<222> (189)..(189)

<223> turnlike amino acids: Ala, Cys, Asp, Glu, Gly, His, Lys, Asn,
GIn, Arg, Ser, Thr or any modified turnlike amino acid

<220>

<221> X

<222>  (190)..(1%1)

<223> hydrophobic amino_acids: Ala, Cys, phe, Gly, His, Ile, Lys, Leu,
Me'gc,j Arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
aci

<220>

<221> X

<222>  (193)..(193)

<223> small amino acid: Ala, cys, Asp, Gly, Asn, Pro, Ser, Thr, val or
any modified small amino acid

<220>

<221> X

<222> (194)..(194)

<223> polar amino acid: Cys, Asp, Glu, His, Lys, Asn, GIn, Arg, Ser,
Thr or any modified polar amino acid

<220>
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<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220
<221>
<222>
<223>

<220>
<221>
<222>
<223

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

P01-2188_070322mitConsensus.ST25. txt

X
(195)..(1%) . .

hydrophobic amino_acids: Ala, Cys, Phe, Gly, His, Tle, Lys, Leu,
Me‘_c‘,:I Arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
aci

X

(197)..¢C197)

any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Ile,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid

X
(198)..(198)

small amino acid: Ala, Cys, Asp, Gly, Asn, Pro, Ser, Thr, val or
any modified small amino acid

X

(199)..(202) )

hydrophobic amino acids: ala, Cys, phe, Gly, His, Ile, Lys, Leu,
Mf—:‘g‘:,i Arg, Thr, vai, Trp, Tyr or any modified hydrophobic aming
aci

X
(203)..(203) .

polar amino acid: Cys, Asp, Glu, His, Lys, Asn, Gln, Arg, Ser,
Thr or any modified polar amino acid

X
(204)..(205)
any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Ile,

Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid

X

(206) ..(207) .

turnlike amino acids: Ala, Cys, Asp, Glu, Gly, His, Lys, Asn,
GIn, Arg, Ser, Thr or any medified turniike amino acid

X

{208)..(208)

small amino acid: Ala, Cys, Asp, Gly, Asn, Pro, Ser, Thr, val or
any modified small amino acid

X
209)..02200

any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Ile,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid

X

(221)..(221)

small amino acid:_Ala, Cys, Asp, Gly, Asn, Pro, Ser, Thr, val or
any modified small amino acid

X
(222)..(Q222) .
polar amino acid: Cys, Asp, Glu, His, Lys, Asn, Gln, Arg, Ser,

Thr or any meodified polar amino acid
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<220>
<221>
<222>
<223>

<220
<221
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221
<222>
<223>

<220>
<221>
<222
<223

<220>
<221>
<222>
<223>

<220
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>

P01-2188_070322mitConsensus.ST25. txt

X
(223)..(22%

hydrophobic amino_acids: Ala, Cys, Phe, Gly, His, Ile, Lys, Leu,
Me‘gEI Arg, Thr, val, Trp, Tyr or any modified hydrophchic amino
aci

X

(226)..(226)

aliphatic amino acid: Ile, Leu, val or any modified aliphatic
amino acid

X

(227)..(228)

any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, GIn, Gly, His, Ile,
ileu, Lys, Met, Phe, Pro, ser, Thr, Trp, Tyr, val or any modified
amino acid

X
(229) .. (229)

hydrophobic aminc acids: Ala, cys, Phe, Gly, His, Ile, Lys, Leu,
Me1;a Arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
aci

X

(230)..(230)

neggt1ve amino acid: Asp, Glu or any modified negative amino
act

X

(231)..(231

hydrophobic amino_acids: Ala, cys, pPhe, Gly, His, Ile, Lys, Leu,
Me‘g(.:I Arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
aci

X

(232)..(232) ' |

turnlike amino acids: Ala, Cys, Asp, Glu, Gly, His, Lys, Asn,
Gln, Arg, ser, Thr or any modified turnlike amino acid

X
(233)..(233) .

small amino acid: Ala, Cys, Asp, Gly, Asn, Pro, Ser, Thr, val or
any modified small aminc acid

X

(234)..(240)

any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, GIn, Gly, His, Ile,
leu, Lys, Met, Phe, Pro, ser, Thr, Trp, Tyr, val or any modified
amino acid

X

(241)..(241) .

polar amino acid: Cys, Asp, Glu, Mis, Lys, Asn, GIn, Arg, Ser,
Thr or any modified polar amino acid

X
(242)..(242)
Seite 32



<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<22 3>

<220>
<221
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

P01-2188._070322mitConsensys.ST25. txt
any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Ile,
Ley, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid

X

(243)..(244) _

hydrophobic amino_acids: Ala, cys, phe, Gly, His, Ile, Lys, Leu,
Mei_:él Arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
aci

X

(245)..(245 .

polar amino acid: Cys, Asp, Glu, His, Lys, Asn, Gln, Arg, Ser,
Thr or any modified polar aminc acid

X

(246)..(246)

any aminoc acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Ile,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid

X
(247)..(248) _ _

hydrophobic amino acids: Ala, Cys, Phe, Gly, His, Ile, Lys, Leu,
Me1_:a arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
aci

X

(249)..(249) )

turnlike amino acids: Ala, Cys, Asp, Glu, Gly, His, Lys, Asn,
GIn, Arg, Ser, Thr or any modified turnlike amino acid

X

(250).. (250

any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Ile,
Ley, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
aming acid

X

(251)..(25D) ) .

turnlike amino acids: Ala, Cys, Asp, Glu, Gly, His, Lys, Asn,
Gin, Arg, ser, Thr or any modified turnlike amino acid

X

(252)..(252) _

hydrophobic amino acids: Ala, Cys, Phe, Gly, His, Ile, Lys, Leu,
Me1_:t,:I Arg, Thr, val, Trp, Tyr or any modified hydrophobic” amino
aci

X

(253)..(2540)

any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, GIn, Gly, His, Ile,
Leu, Lys, Met, pPhe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid

X

(255)..(256) . .

hydrophobic amino acids: Ala, Cys, Phe, Gly, His, Ile, Lys, Leu,

Met, Arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
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<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223

<220>
<221>

» PO1-2188_070322mi tConsensus.ST25. txt
aci

X

(257)..(257)

polar amino acid: Cys, Asp, Glu, His, Lys, Ash, Gln, Arg, Ser,
Thr or any modified polar amino acid

X
(258)..(261) .

any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Ile,
Leu, Lys, Met, Phe, Pro, ser, Thr, Trp, Tyr, val or any modified
amino acid

X

(262)..(262) .

hydrophobic aminc acids: Ala, cys, Phe, Gly, His, Tie, Lys, tLeu,
Me1.:(,:I Arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
aci

X
(263)..(264)
turniike amino acids: Ala, Cys, Asp, Glu, Gly, His, Lys, Asn,

Gln, Arg, ser, Thr or any modified turnlike amino acid

X
(265)..(265) ) .

hydrophobic amino_acids: Ala, Cys, Phe, Gly, His, Ile, Lys, Leu,
Me‘_t‘:,:l Arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
aci

X
(266)..(266) )

potar amino acid: Cys, Asp, Glu, His, Lys, Asn, GIn, Arg, Ser,
Thr or any modified polar amino acid

X
(267)..(267) _ )
turnlike amino acids: Ala, cys, Asp, Glu, Gly, His, Lys, Asn,

Gln, Arg, Ser, Thr or any modified turnlike amine acid

X
(268)..(268)

any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Ile,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid

X

(269)..(269)

turnlike amino acids: Ala, Cys, Asp, Glu, Gly, His, Lys, Asn,
Gin, Arg, Ser, Thr or any modified turnlike amino acid

X

(270)..0270)

any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Ile,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid

X
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<222>
<223>

(271)..(271)
polar amino acid: Cys, Asp, Glu, His, Lys, Asn, Gln,

PO1-2188_070322mitConsensus.S$T25.txt

Thr or any modified polar amino acid

<400

28

Xaa Xaa Xaa Xaa
1

Xaa

Xaa

Xaa

Xaa

65

Xaa

Xaa

Xaa

Xaa

Xaa

145

Xaa

Xaa

Xaa

Xaa

Xaa

225

Xaa

Xaa

Xaa

Xaa

50

Xaa

Xaa

Xaa

Xaa

Xaa

130

Xaa

Xaa

Xaa

Xaa

Xaa

210

Xaa

Xaa

Xaa

Xaa

35

Xaa

Xaa

Xaa

Xaa

Xaa

115

Xaa

Xaa

Xaa

Xaa

Xaa

195

Xaa

Xaa

Xaa

Xaa

20

Xaa

Xaa

Xaa

Xaa

Xaa

100

xaa

Xaa

Xaa

Xaa

Xaa

180

Xaa

Xaa

Xaa

Xaa

Xaa

Trp

Xaa

Xaa

Xaa

Xaa

85

Xaa

Xaa

Xaa

Xaa

Xaa

165

Xaa

Xaa

Xaa

Xaa

Xaa
245

Xaa

Xaa

Xaa

Xaa

Xaa

70

Xaa

Xaa

Xaa

Xaa

Arg

150

Xaa

Xaa

Xaa

Xaa

Xaa

230

Xaa

Xaa

Xaa

Xaa

Xaa

55

Xaa

Xaa

Xaa

Xaa

Xaa

135

Xaa

Xaa

Xaa

Xaa

Xaa

215

Xaa

Xaa

Xaa Xaa Xaa

Xaa

Xaa

40

Xaa

Xaa

Xaa

Xaa

Xaa

120

Xaa

Xaa

Xaa

Xaa

Xaa

200

Xaa

Xaa

Xaa

Xaa

25

Xaa

Xaa

Xaa

Xaa

Xaa

105

Xaa

Xaa

Xaa

Xaa

Xaa

i85

Xaa

Xaa

Xaa

Xaa

10

Xaa

Xaa

Xaa

Xaa

Trp

90

Xaa

Xaa

Xaa

Xaa

Xaa

170

Xaa

Xaa

Xaa

Xaa

Xaa
250

Xaa

Xaa

Xaa

Xaa

Xaa

75

Xaa

Xaa

Xaa

Xaa

Xaa

155

Xaa

Xaa

Xaa

Xaa

Xaa

235

Xaa

Xaa

Xaa

Xaa

Xaa

50

Xaa

Xaa

Xaa

Xaa

Xaa

140

Xaa

Xaa

Xaa

Xaa

Xaa

220

Xaa

Xaa
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Xaa

Xaa

Xaa

45

Xaa

Xaa

Xaa

Xaa

Xaa

125

Xaa

Xaa

Xaa

Xaa

Xaa

205

Xaa

Xaa

Xaa

Xaa

Xaa

30

Xaa

Xaa

Xaa

Xaa

Xaa

110

Xaa

Xaa

Xaa

Xaa

Xaa

190

Xaa

Xaa

Xaa

Xaa

Xaa

15

xaa

Xaa

Xaa

Xaa

Xaa

95

Xaa

Xaa

Xaa

Xaa

Xaa

175

Xaa

Xaa

Xaa

Xaa

Xaa
255

Arg, Ser,

Xaa

Xaa

Xaa

Xaa

Xaa

80

Xaa

Xaa

Xaa

Arg

Xaa

160

Xaa

Arg

Xaa

Xaa

Xaa

240

Xaa



PO1-2188_070322mi tConsensus.ST25. txt

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
260 ' 265 270
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