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brain of Alzheimer’s patients requires two sequential cleavages of the amyloid precursor protein
(APP). Extracellular cleavage of APP by BACE] releases a soluble extracellular fragment and is
25 followed by APP cleavage within its transmembrane domain by y-secretase (presenilin). The
second cleavage releases the intracellular domain of APP and amyloid-f. Since a-secretase
cleaves APP closer to the cell membrane than BACE1 does, it removes a fragment of the amyloid-
B peptide. Initial cleavage of APP by a a-secretase rather than BACE1 prevents eventual

generation of amyloid-p.



In a first aspect, the present invention provides a nethod for identifying
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% In a further preferred embodiment, the cell is a beta cell line, preferably a MIN6 B1 or INS-

20 lecell line.

In yet another preferred embodiment, cell proliferation is measured by confocal

MiCroscopy.

In a second aspect, the present invention provides a method for identifying a BACE2
inhibitor comprising: contacting BACE2 and a peptide comprising a Tmem27 derived BACE2
25 cleavage site or an ACE2 derived BACE2 cleavage site with a candidate compound and

determining cleavage of the peptide.

In a preferred embodiment, the Tmem27 derived peptide comprises a peptide having the
sequence set forth in Seq. Id. No. 1 (QTLEFLKIPS).

In a further preferred embodiment, the ACE2 derived peptide comprises a peptide having
30 the sequence set forth in Seq. Id. No. 14 (NSLEFLGIQP).



The term " TrmenR7" is used herein to refer to native TnenR7 sequence from
any aninmal, 20 e.g. mammuali an, species, including humans, and TnenR7
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truncated or secreted forms, naturally occurring variant forms (e.g. alternatively spliced forms),

and naturally occurring allelic variants of Tmem27. The identifier of the human Tmem27
polypeptide in the swissprot database is Q9HBJ8 (Seq. Id. No. 2).

30 The term " Tmem?27 variant” refers to amino acid sequence variants of a native sequence

Tmem?27 containing one or more amino acid substitution and/or deletion and/or insertion in the
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polynucleotides, lipids or hormone analogs that are characterized by relatively low molecular
weights. Other biopolymeric organic test compounds include peptides comprising from about 2
30 to about 40 amino acids and larger polypeptides comprising from about 40 to about 500 amino

acids, such as antibodies or antibody conjugates.

The term “Tmem?27 derived peptide” refers to a peptide having at least 80 % sequence
identiy with a contiguous stretch of at least 5 amino acids of a Tmem?27 polypeptide and said
peptide being cleavable by BACE2.
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native sequence. The amino acid sequence variants generally have at least about 75%, preferably

15 at least about 80%, more preferably at least about 85%, even more preferably at least about 90%,

most preferably at least about 95% sequence identity with the amino acid sequence of a native

sequence ACE2. The term “ACE2 variant” refers as well to ACE2 fragments which can be
processed by BACE2 e.g. truncated ACE2 polypeptides which are still a substrate for BACE2.

The term “ACE2 derived peptide” refers to a peptide having at least 80 % sequence identiy
20 with a contiguous stretch of at least 5 amino acids of a ACE2 polypeptide and said peptide being
cleavable by BACE2.

The compounds identified by the inventive assays can be used for the development of

medicaments for the treatment of a metabolic disorder, preferably type 2 diabetes.

Fluorophore fluorescence resonance energy transfer (FRET) assays which can be used in a

25 method of the present invention to identify a BACE2 inhibitor are well know to a person skilled
in the art. A suitable FRET assay is e.g. described in Griininger-Leitch et al. [ Substrate and
inhibitor profile of BACE (beta-secretase) and comparison with other mammalian aspartic
proteases. Journal of Biological Chemistry (2002) 277(7) 4687-93]. In summary, a peptide is
designed that is cleaved by the protease. The peptide is labelled with e.g. dabsyl at the N terminus

30 and e.g. Lucifer Yellow at the C-terminus, such that for an intact peptide the Lucifer Yellow
fluorescence is quenched by the dabsyl. When the peptide is cut by BACE2, the quenching is

removed and a fluorescent signal is generated.



10Basic INS-1 cell culture nmedium RPM 1640 + d utamaxl, 61870-010 500 m
Strep-Pen 100X 5 M FCS 50mL 100 mM pyruvate +5 nM BMCTE (100 m (100 nmV)
pyr uvat e woR010ul63dzet amer capt o ethanol) 5 m 1 M HEPES ST T/HBa@N0®63INS- 1
medi um  Conpl ete nmedium | NS-TMEM27/BACE2 triple stable cell line is cu
tured in basic INS-1 nedi um contai ni ng-tsel ecti on pressures: 100 jig/mn
418; 100 [tg /m hygrorryci n, 250 [tg /mM zeocin. Change the cell nedia

twice a We%@gﬁ»ﬁé))en e QRN Sssays whic Byc%ﬁ'lﬂz' t’rs%fl%ﬁ' '&eﬁ%ﬁ fathx\'g)?&?fﬁntr n%l%%o%e{ S

once with

add 10 uﬂﬁntkfmﬁlA&Eé ighibitar erermsell lsulmwm mem psisbi tskliLled o Qle ag. Psstotah@eassa‘/ is e.g.
described in Marmé N. et al. [Angew. Chem. Int. Ed. 2004, 43, 3798 —3801].

Short description of the figures

5 Fig. 1 shows the results of Western blot analysis showing preservation of full-length
TMEM27 in a cellular assay (INS-TMEM27/BACE2 cell line) in a dose-dependent manner by
(R)-2-Amino-6-[2-(3"-methoxy-biphenyl-3-yl)-ethyl]-3,6-dimethyl-5,6-dihydro-3H-pyrimidin-
4-one (Inhibitor),

Fig. 2 shows TMEM27 ELISA readings from culture supernatants of INSle cells stably
10 expressing human TMEM?27 and treated with a BACE2 inhibitor,

Fig. 3 shows the results of Western blot analysis showing preservation of full-length
TMEM27 by (R)-2-Amino-6-[2-(3"-methoxy-biphenyl-3-yl)-ethyl]-3,6-dimethyl-5,6-dihydro-
3H-pyrimidin-4-one and concomitant inhibition of shedding into the culture supernatant.
Obtained in HEK293 cells stably transfected with TMEM27 and BACE2 under CMV promoter

15  control,

Fig. 4 shows the results of a cellular assay. Human pancreatic islets treated with BACE2
inhibitor  (R)-2-Amino-6-[2-(3'-methoxy-biphenyl-3-yl)-ethyl]-3,6-dimethyl-5,6-dihydro-3H-
pyrimidin-4-one show preservation of full-length TMEM27. ~2000 islets (male; BMI=23.4; 19
y/0) incubated 48 hours with and without 1uM inhibitor,

20 Fig. 5a shows the results of a cellular assay for BACE2 inhibitors by measuring changes in

proliferation rates of Min6 cells,
Fig. 5b shows Western blots of cells used in assay of Fig. 5a,

Fig. 6 shows the results of a cellular assay for BACE2 inhibitors by measuring changes in

proliferation rates of Insle cells,

25 Fig. 7 shows FRET assay results with peptides derived from APP, TMEM27 and unrelated

proteins,

Fig. 8 shows a FRET assay dose response curve with TMEM27 peptide and a reference
BACE2 inhibitor and

Fig. 9 shows activity of BACE2 in a FRET assay on peptide substrates derived from relevant
30  peptides.



Resuspend - 10x106 cells in 1 m of FCS containing 10% DVSO 20- Pl ace them
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N2 WO 20w0/2083683QPCT/ EP2009/ 065918 -8- 3. Assay: a). PoamErPRéoon6sis hTIVEMR7
expression and its cleavage by BACE2: Seed |INS-TMEM27/BACE2 cells in
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doxycycline to a final concentration of 5 500 ng/m . (Doxycycline should be
pr epar ed f%&*‘%—ﬁ@sol ved in H20.) b). Measurenent of BACE2

i nhibition concentrations of BACE2 conpounds 2 hours

pre-adm ni stration of doxycycline. |Incubate for further 46 hours.

10- Det ect  tAseaysheBARTRENEYition bynaeasuringrdlulas diMEMdS clegvagest ern bl ot or

ELI SA or neasure full length TMEM7 in cell |ysate by Western blot. 4.

Resul t s wi tihs@bMeésit ghdd bl ot readout Figure 1. Western bl ot show ng
preservation of full-lTength TMEM7 in the cellular assay in a
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culture superna Yant s s stably express
t r eat edlygionyCcH, BAGESOGiRhi bi t or as described in the prot ocol s. Shed TMEMR27
is reduced with higher concentrations on BACE2 inhibitor and an

2. Culture, passage, and storage:

a). Culture
10 Basic INS-1 cell culture medium:
RPMI1640 + Glutamaxl, 61870-010 500 ml
Strep-Pen 100X 5 ml
FCS 50 ml
100 mM pyruvate + S mM BMCTE 5ml
(100 ml (100 mM) pyruvate + 50 ul beta-
mercaptocthanol)
1 M HEPES 5 ml
Basic INS-1 medium

-Complete medium: INS-TMEM27/BACE?2 triple stable cell line is cultured in basic INS-1
medium containing selection pressures: 100 pg/ml G418; 100 pg /ml hygromycin, 250 pg /ml
zeocin.

-Change the cell media twice a week

15 b). Passage:

Trypsinize cells once a week: rinse cells once with PBS, incubate with 2 ml trypsin for 3 min

at room temperature, add 10 ml complete culture medium, then split 1 to 3.
c) Storage:
-Resuspend ~ 10x106 cells in 1 ml of FCS containing 10% DMSO
20 -Place them in a freezing capsule
-Place cells at -80°C overnight

-Store cells in liquid N2



20 1C50 for the inhibitor can be deduced with standard curve-fitting
progranms, such as XIfit. In this case an IC50 of 1.112mcroMlar is

det er m newO 2610/08Bd4er nati ve cel | ul ar system Fi gur e 3PCEiRPRO00639¢S Ul t S
are obtained in HEK293 cells stably transfected with TMEM27 and BACE2 under
CW pronoter control. The Western bl ot-&hows preservation of full-length 25

TMEMR7 by (R)-2-Am no-6- [2-(3' -nethoxy-bi phenyl-3-yl)-ethyl]

- 3, 6-di et @yzlsés?i-e’di hydro- 3H pyri m di n-4-one and conconitant inhibition of
sheddi ng i le culture supernatant. WD 2010/ 063640PCT/ EP2009/ 065918 - 9-
Figure 4: Human islets treated with BACE2 i nhibitor (ER)-Z-Am' no- 6-

[ 2-(3' - net BoxpBugiearnf hTYEMP? eegsion and its cleavage by BACE2:

-3, 6-di met hyl-5, 6-di hydr o- 3H pyri m di n-4-one show preservation of

ful | -1 engt hscENENB7TMERDODBAGEBES!s (19d-@ell BMkes23. 4, 19 y/0) incubated 48
hours wth and without 111Minhibitor. TMEM27 is not detected in

supernatant, ,but effect on.lysed, cells.is parent.. 5Assay for BACE2

b bi for o B3 SRs ST RSP b S P ER R ip2 S el RencgRiryton of

Cel |5 c00 ngenl. fasgagdine ainalild bo pegereddieshl@ahd diseolved inM2®B) B1 or INS-le were
respectively cultivated in standard M N6 culture nedium as described in the

fol I owi ng t .%@asﬂfeniléfﬂtgﬁﬁj%EEh' nditiggdi um as described earlier. 10Standard
conplete M N6 cell culture nmedium D-MEM high glucose + glutam ne +

ruvate (lnvitrogen #61870) 500 m _Strep-Pen 100X (10000U/ 5 m FCS
F7))5/rm_ ( -Add des?red concentre?tions of BACE2 Eompoun(?s 2 %ours pre-a r?qinistration of

doxycycline.
-Incubate for further 46 hours.

10 -Detect the shed hTMEM27 in the culture medium using Western blot or ELISA or
measure full length TMEM27 in cell lysate by Western blot.

4. Results with a Western blot readout

Figure 1: Western blot showing preservation of full-length TMEM27 in the cellular assay in
a dose-dependent manner by the BACE2 inhibitor (R)-2-Amino-6-[2-(3"-methoxy-biphenyl-3-
15  yl)-ethyl]-3,6-dimethyl-5,6-dihydro-3H-pyrimidin-4-one.

5. Results with an ELISA readout

Figure 2: The chart shows TMEM27 ELISA readings from culture supernatants of INSle
cells stably expressing human TMEM27 and treated with a BACE2 inhibitor as described in the
protocols. Shed TMEM27 is reduced with higher concentrations on BACE2 inhibitor and an

20 IC50 for the inhibitor can be deduced with standard curve-fitting programs, such as XIfit. In this

case an IC50 of 1.112microMolar is determined.

6. Alternative cellular system

Figure 3: Similar results are obtained in HEK293 cells stably transfected with TMEM27 and
BACE2 under CMV promoter control. The Western blot shows preservation of full-length
25 TMEM27 by (R)-2-Amino-6-[2-(3"-methoxy-biphenyl-3-yl)-ethyl]-3,6-dimethyl-5,6-dihydro-

3H-pyrimidin-4-one and concomitant inhibition of shedding into the culture supernatant.

7. Detection of BACE?2 inhibition by measuring TMEM27 cleavage in isolated human

pancreatic islets.




5 MM BMCTE (100 mM D-MEM + 50 ul betanercaptoethanol) 5ml Conplete M N6
medi um Medi a was changed twi ce a week b). Passage: Trypsini ze cells
once a wewR:20rowm3@ocel |s once with PBS, incubate wth 2Pgil/ErPegossivis or 3
mn at roomtenperature, add 10 m conplete culture nmedium then split 1 to
3. 151f desired, after having resuspended the cells in 10nl conplete
culture nmedium cells were counted using a Neubauer chanber and diluted to

the wi shed ¢ d L ty.. ; S. - 106.cells kLN of
FCS cont ai MG foaR Dl B (R, pREEYRRANAe: GOBIRBIRSH B Dnte O’
- 80C oepheinght-yl) Sitloyl b 3 dedime thyh-516-diliydroNdH pyrigeflin- proep ahaw i roesepragen o full- WO
2010/ Oq’e?i%ﬁp oA P2 00208698 Bl BMI=23.4; 19 y/o) incubated 48 hours with and without

1uM inhibitor. TMEM27 is not detected in supernatant, but effect on lysed cells is apparent.
5 Assay for BACE2 inhibitors by measuring changes in proliferation rates of Min6 cells

1. Cell culture, passage, and storage

a). Culture

MING6 Bl or INS-1e were respectively cultivated in standard MIN6 culture medium as
described in the following table or in basic INS-1 medium as described earlier.

10 Standard complete MING6 cell culture medium:
D-MEM high glucose + glutamine + 500 ml
pyruvate (Invitrogen #61870)
Strep-Pen 100X (10000U/ml) 5 ml
FCS 75 ml
5 mM BMCTE 5 ml
(100 ml D-MEM + 50 ul beta-
mercaptocthanol)
Complete MIN6 medium

Media was changed twice a week
b). Passage:

Trypsinize cells once a week: rinse cells once with PBS, incubate with 2 ml trypsin for 3 min
at room temperature, add 10 ml complete culture medium, then split 1 to 3.

15 If desired, after having resuspended the cells in 10ml complete culture medium, cells were
counted using a Neubauer chamber and diluted to the wished cell density.

c) Storage:
-Resuspend ~ 10x106 cells in 1 ml of FCS containing 10% DMSO
-Place them in a freezing capsule
20 -Place cells at -80°C overnight
-Store cells in liquid N2

2. Cell preparation protocol
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5. Proliferation assay: statistical analysis
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Fig. 5b shows Western blots of cells used in assay of Fig. 5a.

20 7. Alternative cell systems: Ins-1e cells

The Insle assay was performed with the same protocol as for Min6 cells, except that
standard Insle culture medium was used for cell culture. Proliferation was measured by
incubation with 10uM BrdU for 30minutes and staining of cells with Alexa488-anti-BrdU

(Invitrogen) antibody according to the manufacturer’s protocols.

25 Figure 6: Demonstration of Insle proliferation induced by inhibition of BACE2. Cells
treated with a BACE2 inhibitor (BACE2 Inh) have a significantly higher (p<0.05) proliferation

rate than control cells with basal proliferation rates after 2 days growth on low-glucose medium.

Assay for BACE2 inhibitors by measuring cleavage of TMEM27- and ACE2-derived
peptides

30 1. Description of FRET assay




16 SEVNLDAEFR 17 SKVNLDAEFR 19 QTLEFLKIPS 1 SVFAQSI P 20 | HPFHLVI HN 21
TSVLMAAP 22 SEVELDAEFR 23 SEVEFAAEFR 24 SEI DLMWLDR 25

10

15

20

25

30

35

WO 2010/063640 PCT/EP2009/065918

-12-

The FRET assay was performed essentially as described in Griininger-Leitch et al. [
Substrate and inhibitor profile of BACE (beta-secretase) and comparison with other mammalian
aspartic proteases. Journal of Biological Chemistry (2002) 277(7) 4687-93]. In summary, a
peptide is designed that is cleaved by the protease. The peptide is labelled with dabsyl at the N
terminus and Lucifer Yellow at the C-terminus, such that for an intact peptide the Lucifer Yellow
fluorescence is quenched by the dabsyl. When the peptide is cut by BACE2, the quenching is

removed and a fluorescent signal is generated.

The assay was performed as described in Grueninger et al. 2002 at pH 4.5 using a substrate
concentration of 5 uM. All FRET-peptides had the format described.

A FRET peptide based on the TMEM27 sequence was devised. dabsyl - QTLEFLKIPS —
LucY (Seq. Id. No. 1). BACE2 had a high activity against this sequence, which is unrelated to the
known APP-based substrates. Conversely, BACEI had insignificant activity against this peptide.

Figure 7: Comparison of BACE1 and BACE2 activity against different FRET
peptides. FRET assay results with dabsyl and Lucifer yellow labelled peptides derived from APP,
TMEM27 and unrelated proteins. The peptides used in the assay have the following amino acid

sequences:

Amino acid sequence Seq. Id. No.
SEVKMDAEFR 16
SEVNLDAEFR 17
SKVNLDAEFR 19
QTLEFLKIPS 1
SVFAQSIP 20
THPFHLVIHN 21
TSVLMAAP 22
SEVELDAEFR 23
SEVEFAAEFR 24
SEIDLMVLDR 25

Figure 8: FRET assay dose response curve with dabsyl and Lucifer yellow labelled TMEM?27
peptide (Seq. Id. No. 1) and a reference BACE2 inhibitor. BACE2 inhibition is measured in the
same assay. In this example, BACE2 is inhibited by addition of varying concentrations of (R)-2-
Amino-6-[2-(3'-methoxy-biphenyl-3-yl)-ethyl]-3,6-dimethyl-5,6-dihydro-3H-pyrimidin-4-one
to the assay. FRET activity is normalised to the maximum obtained without inhibitor. Giving an
IC50 for this compound of 0.084uM as calculated by the Excel XLFit add-in.

Figure 9: A peptide was also devised based on the sequence of ACE2 at the site equivalent to
the BACE2 cleavage site in TMEM27 and with the sequence dabsyl-NSLEFLGIQP-lucifer yellow
(Seq. Id. No. 14). This substrate was cleaved by BACE2 with an efficiency greater than that of the



Figure 8 FRET assay dose response curve with dabsyl and Lucifer yellow
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al so ddwins enybawert Cdlet?Ch sssadiguienritye Thé poaxoEes nsedtin ghesissa q@thfté@l@wmg amilive

BACE2 Q&ﬁ&g\g@%c&ite in TMEM27 and with the sequence

dabsyl - NSLEFLA QP-l uci fer yellow (Seq. Id. No. 14). This substrate was

cl eaveg) é BACE2 with an efficiency greatlgr than that of the WD

2010/0 $BUBPCT/ EP2 g}’l’O‘BB‘@@LSeq-“fgce TVENES: 1ubSt rate. Alternative substrates
erived fromdifferent re ions of TMEMR7, APP and from anmylin were cl eaved

Iess5 ef fMEMeHBy THALEE Eﬁ%%s used in tHhe assay have the follow ng am no

aci d se¥uehces: PeptNPBERRHIPaci d sequend#Seq. 1d. No. 5 TMEM 27

BQTLEFIAGEPSY ACE ZI\SEENIL@P@EIRL APP SWSEVMNS DAEFR15 APP WISEVKMDAEFR16 TMEM

27 A RIAMNABALNDL7 1SERKMDAGBRTYGKRNAL8 26 Description of MR121 assay

In a r aMER2Aassay, RENNAPFLY® was devi sed7with the sane sequence, which was

| abg) echraylit he N-t eGENTHSGRRNA MR121 andigt the C-termnus wth Tryptophan.

15Substrate peptides derived from TMEM7 with activity in the MRL21-peptide

cl eavage assay.

2. Description of MR121 assay

In a related assay, a peptide was devised with the same sequence, which was labeled at the
N-terminus with MR121 and at the C-terminus with Tryptophan.

15 Substrate peptides derived from TMEM27 with activity in the MR121-peptide cleavage
assay.
Amino acid sequence Relative activity Seq. Id. No.
1. CQTLEFW 21 5
2. CQTLEFL W 32 6
20 3. CQTLEFLK W 62 7
4. C QTLEFLKI W 96 8
5. C QTLEFLKIP W 75 9
6. C QTLEFLKIPS W 91 10
7. CLEFLKI W 24 11
25 8. CTLEFLKI W 28 12
9. CQELEFLKI W 100 13

Preparation of BACE2 for assays

BACE2 enzyme ectodomain was prepared as described in Ostermann et al [ “Crystal
30 Structure of Human BACE2 in Complex with a Hydroxyethylamine Transition-state Inhibitor."
Journal of Molecular Biology 355 (2006) 249-261].

Preparation of Expression System

DNA sequence corresponding to amino acids 20-465 in the BACE2 translated amino acid

sequence was cloned into the Ndel and Xhol sites of pET17b such that the BACE2 sequence was

35 in frame with the 5> ATG and was teminated by a stop codon. The plasmid is termed pET17b-
BACE2(ecd)



Am no acid sequenceRel ative activitySeq. Id. No. 1. C QILEF W15 2. C
QILEFL WB26 203. C QILEFLK W27 4. C QTLEFLKI W68 5. C QILEFLKIP W59 6. C
QILEFLKI RgOWWIG3640 C LEFLKI W2411 258. C TLEFLKI W2812 POT/ER2@RI0EBLKI
WL0013 Preparati on of BACE2 for assays BACE2 enzyne ect odomai n was
prepared as described in Gstermann et -&-[ "Crystal 30 Structure of Hunman
BACE2 in Conplex wth a Hydroxyethylam ne Transition-state Inhibitor."

Journal  of %ﬁg@dﬁgxgﬂeﬂ%&% 40k 3dd: pRHI BRERA(BY] ON (RE FXAEESST ON

System ' ' > corresponding to am nho acl t he
t ransl| anewiderEnwlizspesseysisitoe was cl oned into the Ndel and Xhol sites of
pET17b such that the BACE2 sequence was 35 in frane with the 5° ATG and was

tem nated hyest &lIORe fin id REnRhASIE e 'rgssmrmuﬁﬁ%%mmﬁmmmhn
2010/ 06364QPCT/ EP2009/ 659@%%14- cells were

21(DE3; pLys
t r ansf GPAERIQPIRNpRTAZE- BACEBP W) ¢ 4P ?'?v@ °d s Batlcf Hlcenigatiqupf TmM.
expresdhaibasiys isgvntinued eI ueedtl35°WaTdls gredwtnvdsted iy apa@ifilaltiBn @x pOiEg 61010
medi umrrslilrjlgpl enmented with Anpicillin and chl oranphenicol to an OD600-0. 5.
PTG i 3 addéd to a final concentration of 1mM

IB preparation

e Mechanical disruption of cells by sonication or using a Constant Systems cell
disrupter.

10 e Harvest inclusion bodies by centrifugation at 5000g 10minutes

e Wash pellet 4 times in 50mM Tris, pH 8.0

e Resuspend pellet in minimum volume of denaturation buffer.

e Refolding

e Dilute dissolved protein to between 10 and 21mg/ml in denaturation buffer.
15 e Dilute denatured protein by rapid dilution into 20x volume refolding buffer I.

¢ Incubate with gentle stirring overnight.

e Dilute by rapid dilution into 20x volume of refolding buffer I1.

e Incubate with gentle stirring for 2-5 days.

Purification

20 Add 300ml saturated ammonium sulphate (~4M) per litre refolded protein solution.

Apply to Amersham HiPrep butyl sepharose 6 FF HIC column, pre-equilibrated with HIC
buffer B. Wash with 3 CV HIC buffer B, then elute with buffer A applied in a gradient.

Most active fractions pooled and dialysed against >20x volume 10mM Tris, pH8.0; 150mM
NaCl.

25 Buffers:

Denaturation buffer: 50mM Tris, pH 8.0, 8.0M GuHCL, 30mM dithioethyritol



5 I ncubation is continued for 3 hours at 37C. Cells are harvested by
centrifugation at 3000g for 10 mnutes |IB preparation Mechani cal

di srupti omoab1ooeBd48 by sonication or using a Constant SPST@EPR000Mb53918

di srupter. 10 Harvest inclusion bodies by centrifugation at 5000g 10m nutes
Wash pellet 4 tines in 50nM Tris, pH 8l1® Resuspend pellet in mninm

vol ume of denaturation buffer. Refolding Dl ute dissol ved
protein to i t i ) i

Genat ur ed foen ARG tshr B SR Do AR ER, orinR bae: Ly Pl &t 1o

| ncubatvéthWih gentl e stirring overnight. Dilute by rapid
dilution into 20x vol ume of refolding buffer I1I. I ncubate with
gentle sti mefddgink Yuftér B daVsSNaBUIO. AN CALIRRe BRAdE 5B sseat whatiedsanpmpRi4m
sul phat e per litre refolded protein solution. Apply to Anmersham

(_
Hi Pr ep"ﬂﬂ’tliz[é sepharose 6 FF HI C columm, pre-equilibrated with H C buffer B.
Wash with 3 CV HIC buffer B, then elute with buffer A applied in a
gradi ent. Mistbuter Avel fmslcTrhiopsid@ool ed and di al ysed agai nst >20x vol une
10mM Tris, pH8.0; 150mM NaCl . 25Buffers: Denaturation buffer: 50nmM Tris, pH

8.0, 8. OM Giiidqhyre? BMM o i ACH .0, LRk Nat¥D1 R4 Rde5640PCT/ EP2009/ 065918
Assay buffer: 10mM Tris, pH 8.0, 150mM NaCl

Description of antibodies used and their generation.

1. Whole cell immunization for production of 9/24 antibody

10 Immunization of Swiss albino mice was performed with INS-1e cells stably expressing
hTMEM27 by repeated injection of living cells. As soon as the animals showed a specific immune
response to hTMEM27, the spleen cells were removed and fused to Ag8 cells according to G.
Kohler and C. Milstein (1975) "Continuous cultures of fused cells secreting antibody of
predefined specificity”. Nature 256:495-497.

15 2. Protein immunization for production of 3/3 and 1/33 antibody

Some monoclonal antibodies where obtained by subcutaneous immunization of the
animals in 2-3 weeks intervals with purified hTMEM proteins (produced in E.coli), followed by

fusion of the spleen cells as described.

3. Use of antibodies

20 9/24 antibody was used exclusively for the ELISA. 1/33 for western blots where the shed
protein is detected and the ELISA. 3/3 for Western blots where the full length protein is detected.
1/33 and 3/3 antibodies were conjugated to horseradish peroxidise using standard methods as

required by the protocols.

Description of an ELISA assay for soluble TMEM?27

25 1. Assay protocol
In standard 96-well immunoassay plates

COATING: TMEM27-9/24 antibody, 5ug/ml in PBS, 100 pl/well, over night at 40C



- 15- Ref ol ding buffer 1: 3M GuHC1, 0.7M Arginine base, 0.5mM GSSG,
1.0nM GSH pH 10.4 with HCl1 Refol ding buffer Il : 1M NaCl, 0.7M Argi ni ne
base, 0. 5Wd2@9863640. OnM GSH pH 9.4 with HCL 5HI C buf f er PAT/EP2@10b5P18$ S,
pH3.0 HI C buffer B : 10nmM Tris, pH 8.0, 1M NaCl, 1.5M AnSO4 Assay buffer:
10mM Tris, pH 8.0, 150nM NaCl Descri pt-lon of anti bodi es used and their
generation. 1. Whole cell imrmunization for production of 9/24 anti body

101 mruni zatj of ..Sw i ice was perfornmed with INS-le cells stably
expressingRk&%%w%9§%%%§gg%§fg§a$%jection of living cells. As soon as the
animal s showed a specific i nmune response to hTMEM27, the spleen cells were
renoved andLQiSddN ¢:B-Buere 00uy wab.cldradideCt o G Kohler and C. MIstein
(1975) "Continuous cultures of fused cells secreting antibody of predefined

speci ficitywasiNat Uhes 208 PESSTW@A. 152. Protein immuni zation for production
of 3/3 and 1/33 anti body Sonme nonocl onal anti bodi es where obtai ned by

our 11 6 nTORM Bt ar e S sttiea hoE Bat TR il B SAEEn "of "t ne

spleen cells as described. 3. Use of antibodies 209/24 antibody was used
exclusi vel YWASIH: 4 hmeEWitBRBS{T8&nf or western bl ots where the shed protein is
detected and the ELISA. 3/3 for Western blots where the full length protein

is detecteoN{3SarRAE3/ B33 RPOO LS We B S FRRISAIRLGAL IR aPRoSElcdletliure.
peroxi di se usi ng standard met hods as required by the protocols. Description

of an ELI SA ay .for soluble TVMEM7 251. Assay protocol In standard
96- wel | imwggéégaﬂ}lebwggéﬁgtﬁqel%e TMEMR7-9/ 24" ant i body, 511g/ml in PBS,

100 Il I/well, over night at 40C WD 2010/ 063640PCT/ EP2009/ 065918
SUBSTRATE: 100ul/well, 5min, stop of the substrate reaction with 100pl/well of 1M

sulfuric acid
10 READ OUT: OD measurement at 450nm

While there are shown and described presently preferred embodiments of the invention, it
is to be distinctly understood that the invention is not limited thereto but may be otherwise

variously embodied and practiced within the scope of the following claims.



-16- WASH: 2 tinmes with PBS-Tween BLOCKI NG B-Buffer, 200111/well, |h at
370C WASH: 2 tines with PBS-Tween SAMPLES: culture supernatants, dilutions
i n B-Buf fw0,208b3640 wel |, | h at 370C 5WASH. 4 tinmes w t RCPEB2000063918
CONJUGATE: Ec-1/33-HRPO, 1 lig/m in B-Buffer, 5411 / well, |Ih at room
tenperature WASH. 4 tines with PBS- Tweén SUBSTRATE: 100111/well, 5m n,
stop of the substrate reaction with 100111/ well of 1M sulfuric acid 10READ
QUT: OD neasurenent at 450nm Vhiuﬁa&ﬂpre are shown and descri bed
presently preferred enbodi nents of the rnvention, it is to be distinctly
understood that the invention is not limted thereto but may be ot herw se
variously enbodi ed and practiced within the scope of the follow ng c| ai ns.
WO 2010f 0636 80Hr fepoidoviipes o BACEZ. inhybitoggomprisingirpr teding 6r calldemresspe iy a
BACEZ imihérR21 Qlolypepidd SihRkin RireNfetlitiod af ¢ed lccleXprepsndat Snl MATED mediated
polypeg%hde %QEFEIH 5%ollferat|on of the ce%$ ti %ggen.ent q%H%@CEZ .

nedi at ed™ FAVEE% VNG NSRS R PEISTRSA i GET BABRSPLIAR gnd, s sXpressing

pol ypephé¢ Tencardd pdigpepelié wathps eagiidige bompeuddren® defeahjypep whdtenitichcamdidate
candi d d £4n.ni r C i tes
ol profrp AR AR T e L R I inkidRe R 00 PRA P FRIT AR Ve
for a BAZEXEZmhithioror. 2. The nethod of claim 1, wherein the cell

expresses TrmenR7 pol ypeptide and BACE2. 3. The method of claim1l or 2,
wher ei n t hegpeghdthbForclNpl A wiRhkdin tHen@l eRiredsey BRbM2AD tfd 2al BACHNS- | e
cell Iine. 4. The nethod of claim to 3, wherein cell proliferation is

measured by, confopcal .m crqscopy., 5. e .of cel | expressi a 7

ol ypept | AN S of Fli eriad ihergiith Ceblsenuin telbfh BacEs R dt MISE D1 or

cl eHvagiiSolfe celrin®7 pol ypeptide for the identification of a BACE2 inhibitor.
6. A method for identifying a BACE2 inhibitor conprising: contacting BACE2

and a pept '&%g n%{th&@gpcﬁiiﬁhr{g 3\,%%}%&%11%gélgglﬁﬂoFﬁ%@asﬁ%ﬂg;}{]rgggfoéﬁltlﬁicﬂfsccgﬂ. ACE2

deri ved BA eavage site a ca e conpoun etermnin

cleava%F of the peptide. . ) ) ) ) )
. Use of a cell expressing a Tmem27 polypeptide and its proliferation being dependent of

BACE2 mediated cleavage of Tmem27 polypeptide for the identification of a BACE2 inhibitor.

6. A method for identifying a BACE2 inhibitor comprising: contacting BACE2 and a peptide
15 comprising a Tmem27 derived BACE2 cleavage site or an ACE2 derived BACE2 cleavage site with

a candidate compound and determining cleavage of the peptide.

7.  The method of claim 6, wherein the Tmem27 derived peptide or the ACE2 derived peptide
comprises a peptide having the sequence set forth in Seq. Id. No. 1 or set forth in Seq. Id. No. 12.

8.  The method of claim 6 or 7, wherein cleavage of the Tmem?27 derived peptide or the ACE2
20  derived peptide is determined in a FRET assay.

9.  The method of claim 8, wherein the Tmem?27 derived peptide or the ACE2 derived peptide

is labelled with a dabsyl at the N-terminus and a fluorescent dye at the C-terminus.
10. The method of claim 9, wherein the fluorescent dye is Lucifer yellow.

11. The method of claim 6 or 7, wherein cleavage of the Tmem27 derived peptide or the ACE2

25  derived peptide is determined in a fluorescence quench assay.

12. The method of claim 11, wherein the Tmem27 derived peptide or the ACE2 derived
peptide is labelled with MR121 at the N-terminus and tryptophan at the C-terminus.

13.  Use of an ACE2 polypeptide for the identifcation of a BACE2 inhibitor.



7. The nethod of claim6, wherein the TnenR7 derived peptide or the ACE2
derived peptide conprises a peptide having the sequence set forth in Seq.

I d. No. Iworowet3dsorth in Seq. Id. No. 12. 8. The meChamk2@b/0639a8 m 6 or
7, wherein cleavage of the TnenR7 derived peptide or the ACE2 20 derived
peptide is determned in a FRET assay.-189. The met hod of claim8, wherein
the TnenR7 derived peptide or the ACE2 derived peptide is labelled with a
dabsyl gt ] d | the C-term The
mot hod 5 RS RS Re N R R 38 or M Beied I pory S MU JeterehCe o
The netthoekaofplest aim 6 or 7, wherein cl eavage of the TnenR7 derived peptide
or the ACE2 25 derived peptide is determned in a fluorescence quench
assay. 12. The nethod of claim 11, wherein the TnenR7 derived peptide or
the ACE2 derived peptide is labelled with MR121 at the N-term nus and
tryptophan at the Ctermnus. 13. Use of an ACE2 pol ypeptide for the
identifcation of a BACE2 inhibitor. WD 2010/ 063640PCT/ EP2009/ 065918 - 18-
14. The methods and uses as essentially herei nbefore described, in
particular with reference to the exanpl es.



