WO 2010/063640PCT1EP2009/065918 SCREENING ASSAYS FOR THE IDENTIFICATION OF
BACE2 INHIBITORS  The present invention relates to screening assays for the identification of
BACE2 inhibitors. These compounds can be used for the treatment of metabolic disorders.

Defective glﬁ%%ggl-@ﬂ?ﬁﬁ‘i%ted insulin secretion and decreased -cell mass afé 4l eduses of
hyperglycemia in type 2 diabetes mellitus. The transmembrane protein Tmem27 5 (Collectrin) is
expressed in pancreatic 13-cells where it regulates pancreatic 13 -cell mass, and insulin secretion.
Tmem?27 is inactivated at the plasma membrane by proteolytic cleavage and shedding.  Angiotensin
converting enzyme 2 (ACE2) is a multidomain membrane protein with physiological roles including the
cleavage of Angiotensin Il to Angiotensin. Thus increased ACE2 10 activity has the potential to give
protection against metabolic diseases including hypertension. (Ingelfinger "Angiotensin-converting
enzyme 2: imgGREENING Blesd YseEeR g ARIHEneM Hiseese0rCor PRUBIapHBBHYDREEns. (2009)
8(1):79-84.) In the pancreas, reduced ACE?2 is associated with impared glucose homeostasis (Niu et
al. "Loss of angiotensin-converting enzyme 2 leads to impaired glucose homeostasis in mice."
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in diabetes. ACE2 and TMEMZ27 h Ve Close sequence ?rgofog&z in their extracellular domains and it is
ese.%cim Outll S can pe usec tor the (re gito me QLICTRISOT, %& . .
therefore possible that they share the same shedding protease. E | is a f3-secretase (P-site of

APP cleaving enzyme), belongs to the class of aspartic acid, proteases and has been implicated in the
pathogonesis SRR TS o o TRREHISH 2y S N DT ABH A e celle
It is a trarfsriemerdvessebiemicontaing Avdiakeive Biellisspaltutdirasmeadipnesneteitellvrmprotein
domai achilwyfunstienassaddimeancreditefgaieratior: df fagudwrphaastiopciditangsamiyiboid
L3-proteifs{ial gogieaatedn ihe brainalledelmer s RaiENiEAAUIES MeRemHENtRL clealges of the
amyloid precursor protein (APP). Extracellular cleavage of APP by BACEI reledses a sofuble
extracelllﬁﬁ&? é@ment and is 75 followed by APP cleavage within its transmembrane domain by
y-secretase (presenilin). The second cleavage releases the intracellular domain of APP and
amytoid-13. SiftBE YTt tQREEIESVEL AP CI68EF 1Y the caMIHERBIAh AR BKCET ¢/ removes -
a fragmenbpfithegmahyidéd 18 pd ptivide etk gted Vageosh AP H by Angiseusetaddvatherthah BACEL
prevents gaemitahgenerianigl @nweidrbecton aghthlike ARRBIaNgidaeRRSRIAIH PrajaiRadmportant in
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eneime R B S R e,
The physfotstital pliffoRE SIBACET P HIERTaGO bGP AP HicdthdP (A BAREHbT ARe Fratatrisis
unknownaBAGEZ isith dlopertbgholoty bPBAGESs (NiTlkeakin ofsthbanmbiotsmemisvditolpsetyherein was
to provide ne\tsassaysafeidtar.identiticatienwf compeundsiterithe tweesment of metabglia digerders.
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Inhibition’o BACE[PIZ leads to inhibition of Tmem27 sheddjng.and an increase o engtﬁeprotein.
In cells wHGSETS AN I8 EeTdsE B 06}%‘§éﬁ8é Brtdli9ETigHn PATEN Shob b AFhiBftion of
BACE2 niediastediingmeraskeavage leads to an increase of cell proliferation.  The present
disclosure may provide a method for identifying a BACEZ2 inhibitor comprising: providing a cell
expressing a TRMEMP®E pGhspeptide (Wsarsin A0tBliferatigreniithe) cetlingapehedatsart B2k diated
Tmem27 gleryagenaaniaciing A hbstiie capphgingA-BAG RS Ralpeatida andithecetexpressing the
Tinem27 polypsRUde. wih 3 candidate.compptndand deiermining whether dhe candidate compound
moddlates cell proﬁl era |qn,1_)w erein_an increase oflce proﬁ?ergﬂo IS mdica{%wé iora ‘5@5 inhibitor.
In a first ASPEAIGHIEUE BraiGEHacHEH BELTsMidenti AR BA B St Asitod BB prising: providing a
pancreatic beta cell line expressing a Tmemz27 polypeptide wherein proliferation of the cell is
dependent on BEGEZERIPE AT A R cleavageidcongatlpid Birtorarohprriaya BATED
polypeptideaanef thieteeth @kpresaingtuaifanemépelype piideagditviitsandidaté prnpeanstanich
deteiminingpuhether the.candidaie. campeundgRedyiaies.cell pplifRralionmnereinanincraase of cel
proli atlprl\lcl)s gédBchg%%f%a B@ E. .|£1h{sb|toarﬂslneqn%r§£err§d em odlment,tthe g}gell exHre)ss}eﬁ,feTmemﬂ
polypéeptide andBA - AR Ut brelfrerre EMboGiment the céIPis s HstaPEaif ine, ‘preferably a
MING B | SRS reaigdifaleases il ity dranda ohbbdimedtaesivptdlifdriage wisasiedsured by
confocal niaresa@pylosed alseetindeagpeat ther8 A pralided thenves ofagpancreatie hatdoidll line
expressing 3 hmeMmaAnpyReptide andpis poliferationheing dependent AhBAGER medialad.gleavage
of Tmem27 po'XBS%P%%;%ﬁéh& Identification of a BACEZ2 inhibitor.
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-2a- The present disclosure may provide a method for identifying a BACEZ2 inhibitor comprising:
contacting BACE2 and a peptide comprising a Tmem27 derived BACE2 cleavage site or an ACE2
derived BACE2 cleavage site with a candidate compound and determining cleavage of the peptide.

In a third aspect, there is provided a method for identifying a BACEZ inhibitor comprising: contacting
BACE2 and a peptide comprising a Tmem27 derived peptide with a candidate compound and
determining ge. of the pe tide, wherein the Tmem27 derived peptide c rlses a eptlde having
at least 80%@8% n‘%é% fﬁ%ﬁlﬁba’if’éﬁ@@ TRP SRR AP ESCTE NG ‘i" §
embodithergmhenfmﬂsmE@ive@peﬁtaﬂ@ﬂmmmﬂse@mlbebﬁMhmﬁg @@@éqk@m%etwﬂwqﬁ Seq.

Id. No. I{Q ThEHRKHRR)- beel @h&w\% m@fagme@WQOQimﬁﬁhéh§ A@E%ﬂﬁmleﬁp idp&myrises a
peptldeéwﬁ [EQ thel sequence A?ﬁ; for S ’gdlgmlél lla% éNSLtEFLGI tkg: urther Breferred
embodimen clea‘fv%\ge%ef fhe Tmé ? erive pep e or the AEEY erlveal peptideis dge?fermlned ina
fluoropﬁWé‘iﬂQﬁr@fs%é@él resonance energy transfer (FRET) assay.  In yet another preferred
embodiment, the Tmem27 derived peptide or the ACE2 derived peptide is labelled with dabsyl at the
N-teiminus afftia fiorescednt dysadinerC:tddniossd |hadurtversprefered dmbodiment;stherflWozescent
dye is LUCHRrYSHONof coliRIHAD RS RRETRERR, S DPRIACIERYRRE:Of the Tmem27 derived peptide

or the ACE2 derived peptide is determined in a fluoresence quench assay. In yet another preferred
embodiment, the Tr%% 1ZSZﬁ(():iSerlve%pe tld%lg%%e A%Ef%gﬁé\?ed (5 eeggsﬁ (I} ebaelledrwn R121 at the
tthe C-teiminus. gresen dg sure may relat e use of an

N-tenninus a t?y
ACE2 p@p&#aéwarqﬁ f&%@%ﬁeﬁm drkmaeeet ihkbRer shefﬁ%%gp%@éﬁﬁa@“@nﬁ@lﬁ%th?a%rlﬁmé a
peptidegeleptethfeelis thieogequiplifersisting dfpSedenidoihe hanehSeaf fdliNmghh-Th8ehbe BAeh? used

in the meihods, oL e ATeSSREMSCIPT e heisplaieghl om coll e tnbianes abiginag from cells
expressing BACE2 or can be isolated from cells expressing BACE2 Alternatlvely BACEZ2 may be

partially or fu nj]% syntheS| bé{; traditional cqemlcalﬁ thesi /or recg;l] an&l[%lté technology

The term "Tmem 27 &'y e?eélnm% BP0 AatiVe Fmem equEnte fron anyIanlmaclonémSl

mammafaw,dgmetfég,whangiﬁmﬁ%p&h@@ﬁ@mh@%ﬁmﬂ%mﬁé Thrideredl7ipolypeptides may be
isolateddfépmcaama@iew@tagmwmmaiagmmaava'@éu@by@ﬁﬁagraoﬁ@mﬁﬁdam@mbérmm/or
synthetlc eth tiv f td having t mino acid
sequenge 25" g%;amemdzgg1 (e de oc ﬁ%ﬁe‘%ﬁf@ﬁ ft é[fl% |%sgr%n<)§ ggg‘ g??en gr%?o% % native
sequenéétqimémwﬁhs@lﬁet %{Eﬁdﬁ@rﬁ%ﬂ?ﬂé" PerpRrs ey Pé%f%ﬂh%ﬂﬁh%ﬁ Sniptigse
methodsf $ierisvitictnativesdedisaetice fomeBRTESpekitizally encompasses naturally occurring truncated
or secreted fin ms, naturally occurring variant forms (e.g. alternatively spliced forms), and naturally

occurring allghcvaranip &k EH&%TIEZ:»rERhaé@iQﬁﬂﬁﬁfoﬁffﬂiﬂduﬂiﬂﬂ@ﬁhgrﬂMEQMQBQHH@O@ﬁ@uﬁViSSDVOt
database is. %QHBJS (Cm zﬂ;c% ) WO 2010/063640PCT/EP2009/065918 -4- native sequence.
The amio acidseftience varlan%s generally have at least about 75%, preferably at least about 80%,

more profSreBNeasiRm 3t TARSNE 859l y BeRYH mHeTsHa favelbivrai oaaak %ﬁil%wm@eﬁéﬁ%t least
about 9pfaisned nearidertisy i) toataine Aeitksreguengeisha A@BNEERgubReptkinendAfe Thi term

"Tmemz¢ vallans §efers as SRy ‘iﬁé’é’@'&&fgd&x?dbﬁaﬁrﬁ*&%ﬁﬁ?ﬂ PR B9
truncate mem% ﬁ( ype %zeé) @Rﬁ are Slt | a substrate for 11[.91
candidate compoun modulates cell proliferation, wherein an increase of cell proliferation is

indicative for a BACE2 inhibitor.
In a preferred embodiment, the cell expresses Tmem?27 polypeptide and BACE2,

In a further preferred embodiment, the cell is a beta cell line, preferably a MING B1 or INS-

le cell line.

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

mMicroscopy.

In a second aspect, there is provided the use of a pancreatic beta cell line expressing a
Tmem?27 polypeptide and its proliferation being dependent of BACE2 mediated cleavage of
Tmem?27 polypeptide for the identification of a BACE2 inhibitor.



The term " BACE2" is used herein to refer to native sequence BACE2 from any animal, e.g.
mammalian, species, including humans, and BACEZ2 variants (which are further defined below). The
BACE?2 polypeptides may be isolated from a variety of sources, including human tissue types 10 or
prepared by recombinant and/or synthetic methods.,. "Native sequence BACE2" refers to a
polypeptide having the same amino acid sequence as a BACEZ2 polypeptide occurring in nature
regardless of its mode of preparation. A native %gs ence BfACEZaI%%}%%e isolated from nature, or
prepared by F@@dﬁ‘?ﬁ‘?ﬂbﬁf%ﬁé‘%%ﬁ%@f?ﬁ@ﬁ% OF B E ! quence BACE2" specifically
encompakiemnatunaligiogcemiteytnnh SnéFEdravdcrepeptitls fovmsinaguralippenciirdag \edriBidBrms
(e.g. alternativelyisplised fonas andinaiurRMCooculEna adlalievadants ehiak2cdhgoaantifier of the
human BACEZ2 BPly %Qtidg(i)?tﬁg\ee séwi%seprot database is Q9Y5Z0 (Seq. Id. No. 3).  The term

"BACEZ VAHANt™ fefers to amino gc% Seguence variants of a native sequence BACE2, containing one
or more amino acid substitution and/or deletion ancUor insertion in the 20 native sequence. The amino
acid sequendd FalAftLERATE A Ay &R IESSCaBStd 508, rBrErns)? Asds TBBUPEGoRvRE
preferablynatina s abBULEBS Ypupidn amopeisne fefaixtyn 2t leastabepttd@09sh mostidetferablywatdeadt about
95% sequenasiifentiv. ity the Aming asidSeHenaeBRanAE BRACEZphREHRRY at
“compound” is used herein in the context of a "tezj c%mﬁs\%unﬁ"ﬁr "drug 25 candidate compound"
describ&dTrSEShiTaRERsT Wik the W H S DTS Tt ALERMantion A% such, these compounds comprise
organic or inorganic compounds, derived synthetically or from natural sources. The compounds
include inorghhit Bicbrgah iEeenApbeRic UM EB PORFIGE SBELCFHEY B FotrRERISIAGEE 15t are
charactetipeshdrysee fititely Kuy. mbNoulaQEIGIHREKIRBEr biopolymeric organic test compounds include
peptides comprising from about 2 30 to about 40 amino acids and larger polypeptides comprising from

about 40 to ahtHRRR.AMHNRA%Idsn SbEEIAMIDALES deAdDpdyHIRNUaHASes 2 PBSHE HavTipem27
derived peptide” refer§ ,}o ) neggdeﬂuq\\((i)nq BWEEC% guence identiy with a contiguous stretch of
at least 5 AMNGHGdE 6Fa TmaRi2 pobTeptide and said-peptide being cleavable by BACE2. WO
2010/063640PCT/EP2009/065918 -5-  The term "Angiotensin converting enzyme 2 (ACE2)" is used
herein to refer to native ACE2 sequence from any animal, e.g. mammalian, species, including humans,
and ACE2 variants. The ACE2 potypeptides may be isolated from a variety of sources, including
human tissue types or prepared by recombinant ancUor synthetic methods. 5"Native sequence ACE2"
refers to a polypeptide having the same amino acid sequence as a ACE2 polypeptide occurring in
nature regardless of its mode of preparation. A native sequence ACE2 may be isolated from nature, or
prepared by recombinant and/or synthetic methods. The term "native sequence ACE2" specifically
encompasses naturally occurring truncated.or secreted forms, naturally occurring variant forms (e.qg.
alternatively spliced forms), and naturally 10 occurring allelic variants of ACE2. The identifier of the
human ACE2 polypeptide in the swissprot database is Q9BYF1 (Seq. Id. No. 4).  The term "ACE2
.variant" refers to amino acid sequence variants of a native sequence ACE2 containing one or more
amino acid substitution and/or deletion and/or insertion in the 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 "ACEZ2 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 BACEZ2 inhibitor are
~well know to a person skilled in the art. A suitable FRET assay is e.g. described in Graninger-Leitch et
at. 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. dabs)/ 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. -



WO 2010/063640PCT/EP2009/065918 -6-  Fluoroscence quench assays which can be used in a
method of the present invention to identify a BACEZ2 inhibitor are well known to a person skilled in the
art. A suitable assay is e.g. described in Marme N. et al. IAngew. Chem. Int. Ed. 2004, 43, 3798
-38011. Short description of the figures 5Fig. 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- [ﬁ2 (3T-methary-biph e 1 3-y1)

ethy11-3,6-dP Y18, BEHRYATeE ediprimiafsavrre aﬁﬁﬁh& m37 ARy CS BRANFS PRERISFELISA
readingsdromdcpipiréesispdriratants! of A ﬂﬂemehsxstdbiyr&@@)qmremn@hu mengy M- daM27 (@RET pated
with a BAGE?2 inhibitor,  Fig. 3 shows the results of Western blot analysis showing preservation of
full-length TM EM27 by ( R)-2-Amino-6- ( 2- (3'- methoxy biph eny1-3- yI) -eth y11-3,6-dimethyl -5,6- d

hydroSt-pyrimiin 4ione 0 eensomiaa b ien-gh shoscina o S UL suBBIAIL.

Obtained in HE romoter

ranstecte Wlt’h
o e o ACE:
inhibitor (R)-2-Amino-6-
[2-(3'-methoxipIgi vy 18 ofanet eyt odBnaimethy B @ aditent dh:Sid phyvierfictiyedlowe show preservation of
full-length TMEM27. -2000 islets (male; BMI=23.4; 19 yfo) incubated 48 hours with and without luM
inhibitor, 20Fig. Héushews thiexeisulidafim sl Wit essay fdieBALHE2 Ihbibiled yptiikasuhiegactEnges in

proliferation, ta épﬂti%pge?&”ﬁme@n@?fﬁk&@é%ﬁ@@ﬁ%lpL%tssaﬁ] cells used in assay of Fig. 5a, Fig. 6

shows the results of a cellular assay for BACEZ2 inhibitors by measuring changes in proliferation rates

of Ins me cel 25F| shows FR S |th tides d r|ve rom PE' M27
unrelated proteing. * %cfﬂleré) rﬁ‘?%r\fves;ae E%‘E%ssfaék 058 rlggg %vgur%p %9%%?8&6 nd a
referend@%ﬂ@@éﬁhﬁ?@ﬁwiﬁhmmﬁ %W%Wﬂ@@%@%b&@l@ﬁﬁ Eﬁ@pﬁl@lﬂnﬁental part Assay
for BACE2 inhibition by measuring cellular TMEM27 cleavage 1. Stable cell line: INS-TMEM27/BACE2
represents a Stabpecsetit lihechikoved ngainekiaib e exprassida UsTiEPthep def@nisykiemfioibhathf a
hTMEMBZ ard HBAGE2 in a dox-ycycline-dependent manner, which was established by three-steps of
consecutive stable selections with, respectively, neomycin (G418), hygromycin, and Zeocin.

The present disclosure may provide a peptide selected from the group consisting of Seq. 1d.
No. 1 and Seq. Id. No. 5 - 18.

The BACE2 used in the methods of the present disclosure can be isolated from cell
membranes obtained from cells expressing BACE2 or can be isolated from cells expressing
BACE2. Alternatively, BACE2 may be partially or fully synthesized by traditional chemical
synthesis and/or recombinant DNA technology.

The term “Tmem27” is used herein to refer to native Tmem?27 sequence from any animal,
¢.g. mammalian, species, including humans, and Tmem?27 variants. The Tmem?27 polypeptides
may be isolated from a variety of sources, including human tissue types or prepared by
recombinant and/or synthetic methods.

"Native sequence Tmem?27" refers to a polypeptide having the same amino acid sequence as
a Tmem27 polypeptide occurring in nature regardless of its mode of preparation. A native
sequence Tmem?27 may be isolated from nature, or prepared by recombinant and/or synthetic
methods. The term "native sequence Tmem27" specifically encompasses naturally occurring
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 Tmem?27
polypeptide in the swissprot database is Q9HBIS (Seq. Id. No. 2).

The term " Tmem27 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



2. Culture, passage, and storage: a). Culture 10Basic INS-1 cell culture medium: RPMI1640
Glutamaxl, 61870-010 500 ml Strep-Pen 100X 5 ml FCS 50m1 100 mM pyruvate IL 5 mM BMCTE
(100 n-11 (100 mM) pyruvate -r 50 ut betamercaptoethanol) 5 ml 1 M HEPES 5m1 Basic INS-1
medium -‘&ﬁ%’?@%%”edium: INS-TMEM27/BACE?2 triple stable cell lif&EERAMIIEE H Dasic INS-1
medium containing selection pressures: 100 tig/m1 £418; 100 jig /ml hygromycin, 250 jig /ml zeocin.
-Change the cell media twice a week 15b). Passage:  Trypsinize cells once a week: rinse cells once
with PBS, incubate with 2. ml trypsin fqr 3 min at room temperature, add 10 ml complete culture
mecium. TR STEIES. B g S RLSE et A ERIE T A GE 8 Eor NG FTBbE DMSO
20-Place #hé&wsinkeHetPindneap suerpiaes catshougdtVovurnightretsfe dalisinaiguil dio0%,

most preferably at least about 95% sequence identity with the amino acid sequence of a native
sequence Tmem27. The term “Tmem27 variant” refers as well to Tmem27 fragments which can

5 be processed by BACE2 e.g. truncated Tmem27 polypeptides which are still a substrate for
BACE2.

The term " BACE2" is used herein to refer to native sequence BACE2 from any animal, e.g,
mammalian, species, including humans, and BACE2 variants (which are further defined below).
The BACE2 polypeptides may be isolated from a variety of sources, including human tissue types

10 or prepared by recombinant and/or synthetic methods.

"Native sequence BACE2" refers to a polypeptide having the same amino acid sequence as a

BACE2 polypeptide occurring in nature regardless of its mode of preparation. A native sequence

BACE2 may be isolated from nature, or prepared by recombinant and/or synthetic methods. The

term "native sequence BACE2" specifically encompasses naturally occurring truncated or secreted

5 forms, naturally occurring variant forms (e.g. alternatively spliced forms), and naturally

occurring allelic variants of BACE2, The identifier of the human BACE2 polypeptide in the
swissprot database is Q9Y5Z0 (Seq. Id. No. 3).

The term "BACE2 variant” refers to amino acid sequence variants of a native sequence

BACE2, containing one or more amino acid substitution and/or deletion and/or insertion in the

20  native sequence. The amino acid sequence variants generally have at least about 75%, preferably

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 BACE2.

The term "compound” is used herein in the context of a "test compound” or a "drug

25 candidate compound” described in connection with the assays of the present invention. As such,

these compounds comprise organic or inorganic compounds, derived synthetically or from

natural sources. The compounds include inorganic or organic compounds such as

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 “Tmem27 derived peptide” refers to a peptide having at least 80 % sequence
identiy with a contiguous stretch of at least 5 amino acids of a Tmem27 polypeptide and said
peptide being cleavable by BACE2.



WO 2010/063640PCT/EP2009/1165918 -8- 3. Assay: a). Induction of n TMEM27 expression and its
cleavage by BACE2: Seed INS-TMEIv127/BACE2 cells in 96-well plates. 2-3 days after culture
in complete medium, add doxycycline to a final concentration of 5 500 ng/ml. (Doxycycline should be
prepared frewglwa’?f%@olved in H20.) b). Measurement of BACE2 inhibftfoREF200X¢§*dEsired
concentrations of BACE2 compounds 2 hours pre-administration of doxycycline. Incubate for
further 46 hours. 10-Detect the shed hTMEM27 in the culture medium using Western blot or EL1SA or
measure full Length TME in cell I sate by Western blot. 4. Results with a Western blot readout
Figure 1: Wes?}% E)?gf]sﬁ%%@l'ﬂ FPrdsg gﬁ?fgﬁ%fa?ﬁﬁq@nétﬁpﬁq\ﬁ%)l\ﬂﬁ tsethakeiuigr Ll ifekve
dose-depéfdenseangiver ByheBATERINKiBitoRERIR2LAII A 4R - (Binbitisokytipheryd -3CES
y1)-ethy1}-aienecinitihylcs B wiliydperdkl myyinidiadcan o Restlis withandsd. |BAveagoHiman Figure
2: The chggg g@%@ﬁﬁ%@gﬂm%@@ é‘ﬂ%‘?ﬁfﬂ&%ﬁ@ams of INS le cells stably

E

expressing human TMEM27 and treated with a BACEZ2 Inhibitor as described in the protocols. Shed

TMEM27 is red 8! h C i0 |nh|b or and an.20 IC50 for the |nh|b|tor
can bl\é deduced Wit o5 é}{d}grd%g]cg/% #%%t[prg%ﬂg%gésuc% %‘f\ i%n%%l%sr%%%gcéglsf%%lo

1.112micokkdid; é%ﬁﬁﬁ@&fmg i, DAGYE faeRsdt E@IIBfa‘FSs%@ﬂf DIENEGHOT: SHATIF reTUIRSare
obtained it(HE K293bealis stab omansiactad prithafid BREEniBACER anderElit\Aptbadstdheontrol.

The West@rm b&lﬁb@}é\éﬁl@f&sﬁ@@ﬂoﬁb@éﬂﬂh@%ﬂb% AbMEMRFRY occurrin tmncateé or secreted
(2)-2- Aml%gﬁ-[zn&{%%qégth% ﬂ emélm Eﬁ( 3d§td|mt%t7h 5 q d|h i? &);;THBA{% -4-one

and concomitant In ono dln Into re sup erna |on (0]

inhibftfon ?)%f‘r‘ﬁ%% "Tméﬂﬁ‘?? Aiealkge m‘%éqﬁ%’é‘ﬁuﬁfaﬂli)é}%‘ilé’ét%@été’mmtﬁe in the
2010/063MWMWSEY§1QSGQ Id. No. 4).

The term "ACE2 variant” refers to amino acid sequence variants of a native sequence

ACE2 containing one or more amino acid substitution and/or deletion and/or insertion in the

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 skilted

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 labelied 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.



Figure 4: Human islets treated with BACEZ2 inhibitor
(R)-2-Amino-642-(3'-methoxybiphenyl-3-y1)-ethyll-3,6-dimethyl-5,6-dihydro-3H-pyrimidin-4-one show
preservation of full-length TMEMZ27. -2000 islets (male; BMI=23.4; 19 y/0) incubated 48 hours with and
without 1pM YHRAMBPSTRIEM27 is not detected in supernatant; but effect ¢ FEBHEAEIEapparent.
SAssay for BACE2 inhibitors by measuring changeg;in proliferation rates of Min6 cells 1. Cellpassages
and storage a). Culture  MING B1 or INS- Ie were respectively cultivated in standard MING culture
medium as deé:%.\lbed in the foIIowm tabl |n basic INS-1 medgﬁm as described earlier. 10Standard

complete MING G ESRe FHES A G JUCSRE R §IREMMe Ty RICKIE (eI #61870)
500 ml Sti¢pUHEs ﬁ@@)@u@b@@wmwmﬂw usamesswm@lvmgk(qm riy| DIty EMssaB 0512

betamercapiotibhiroli ot NCemplptaddiNehnedinnEd/euia yas piamged|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, aslgbﬂ@egkﬁpmmmmw%gnedium, then split 1 to 3. 15If desired, after having
resuspended the cells in 20ml complete culture medium, cells were counted using a Neubauer

chamber and dijyted {pdhe wishedire!bdensitynC)bRIPANE i ResbRRENd X 1AR cels m])lléﬁlr@ FCS
Contalnlngml/&ﬁgl\{lns chﬁ)ll ASF zgps%}m (W\Tg fx‘%ﬂ%fﬁ?@fs‘i 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/o) incubated 48 hours with and without 1M inhibitor,

20 Fig. 5a shows the results of a cellular assay for BACE2 inhibitors by measuring changes in
proliferation rates of Miné 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
BACE?2 inhibitor and

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



20-Place cells at -80C overnight Store cells in liquid N2 2. Cell preparation protocol WO
2010/063640PCT/EP2009/065918 -10-  50'000 MING B1 cells per well were seeded in a 96-well
plate using standard ttyps nization method. The following day, serum-supplemented complete medium
(described et HXs¥¥moved and replaced by serum-free and low glud8SeiFeBRATH IRvitrogen)
supplemented with the compound as follows: IOnM-exendin-4 (Sigma-Aldrich) as a positive control
was added to 5 the cells every 12h, to avoid degradatlon luM R0519996 was added at the start of the
experiment. As_an absolute,positive control cells were also grown in FCS supplemented standard
media. Cells M%S hours.  After this incubation, medium was discarded and
replaced by the serum-supplemented medium contalnlg{i) IOnM EdU (Invitrogen) and incubated for Ih

at 37C. Superrtdo Ebintehidardimersivecs b dEMREeepEgneabilised and stained with
the appropriate dyes according to the manufacturer's protocol (Invitrogen, Click-It EdU kit). 3.
Proliferation as%a%&&u&@@é@quisition, microscopy  Spinning-disc confocal fluorescence microscopy
of the 96-well plate has been performed on the high-throughput automated imaging system Opera'’
QEHS (PerkinEhddaididPAS Bettpreserjies steld entsliidn Génwany n dikdbhuoipassoaiiu@ifebhst or
DAPI)swas«®eited:dy toe b g 1f & $OlRh siRtaHases 0 yid-ragsendydd Y lamp, mdgerfield

Humination Fhe @ R0 Rbsled arolTeralonmarker Wi sAgled B A8 solidiptae

laser. The excitation intensity. and duration of all illumination sourc n eac periment
to accourit’%rpmpeﬁﬁggtﬁqg‘oelmg efficiencies, to optimize brightness and contrast, and to minimize
20 bleaching (t plcally, 50 mW laser output 40-400 ms integration time). In each well, typically 12

pairs of scanni ‘ =fis

LU A e O b O A
< wAR® Ci

Arough a UAPO 20x NA 0.7 water immersion objective lens
(Olympus) and optlmlzed filter sets by 2 independent high quantum-efficiency 12 bit CCD cameras
(1.3 mega plxe% i%‘éﬁ%féhrome) Any residual illumination heterogeneity, image shift or distortion is
corrected for using separately acquired images from calibration samples. 254. Proliferation assay:
imagtanalysiasicGihfosall mibrographisWwere analyzed using the proprietary software environment of
PerkinEl er's Opera (Apnnpll::: 1.8, PerkinElmer Cellular Technologies, Hamburg, Germany). First, the
location @ HHSH: | S nmnnn rmgﬂmmlpnr stain.image. Once the nuclei have
been locali of the 30 EdU stain image

at the loca -Q'S of h° mmlm'c is-g 'fﬂd-f-or—eaec:lfic EdU stain can be
disregard éﬁ%ﬁé%@bﬁﬁoﬁ ‘5%1 RMG threshofd®the proliferation rate is|calculated as the number

of EdU-po BBy totdhBRfber of identified cells, and is thuis independent of the laser
intensity, tAa amana &gﬁ ieney

efticieney;-erthe ﬂaorophor brightress--5b--Preliferation assay: statistical
analysis wu Luw,W364OPCT/EP2009/065918 r‘?’..ﬁ °V“°“mn“*ﬂ“" detarmined proliferation rate is
calculated-for-d elff fferenttrea “nent N‘“.'* AS~ipe! Hgh FCS ¢ ncent tlon) and
a negative ¢ ntr(ﬂ 5}?/5& SE}WSI c;a\%%fg)f stéé( c?: ﬁ 3?18’1’1]1%15%%3% Ri

against the ypo a \?\%uc%sn itions hav |caI”|§r ?g%oﬁn%(t‘g o-sided
t-test of the arcsme 5 transformed proliferation rates with Bonferroni-correction for multlple testing and
was quantified bytR&e BFeSBrdmE I aNEE 6. Results: Proliferation assay ~ Compared to the
basal proliferation rate of starved cells, all three tested conditions, i.e. FCS, Exendin-4, and

(R)- 2}—£m|no-6@29(3£§531ﬁéthoxy-biphenyl-3-y1)-ethyl]-3,6-dimethyl-5,6- 10 dihydro-3H-pyrimidin-4-one
(Fig. 5a), exhibit a highly significant proliferation increase (p < 10-6). Moreover, the Roche compound
significantly ex€epdeieyerllEseerdinudeln protifetstionentiatéémentbIneitha diffeypsingieparations
(plate A, ptaisB)tshoweehroalact andpafiferation (orm8i2d), Hemensiraing the reproducibility of the
assay.

5
l

¢) 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



Figure 5a: Induction of Min6 cell proliferation. Data are from three independent 15 preparations of
starved Min6 cells transformed with BACE2, TMEM27 or control siRNA to adjust the TMEM27
concentrations. Proliferation is strongly correlated with TMEM27 levels. The assay can also be used
as a readout’df @A%Eﬂg‘g}ctivity with proliferation correlated to the level of%ﬂ@ﬁ?ﬁﬁﬁiﬁ?gn. Fig.
5b shows Western blots of cells used in assay of Fig. 5a. 207. Alternative cell systems: Ins-le cells
The Insle assay was performed with the same protocol as for Min6 cells, except that standard Insle
culture mediur’g ass‘/gsed for cell culture. Proliferation was measured by incubation with 10uM BrdU
for 30minutes ai lining of cells with Alexa488-anti-BrdU (Invitrogen) antibody according to the
manufacturer's rfté)cols. Z?EW Demonstratign of Insle g)éolgg i??_n induced by inhibition of
BACE2. Cells frealdWith & HARTEOT RNEE I T WEY S A é:‘%l icantly higher (p<0.05)
proliferation rate than_control cells with basal proliferation rates after 2 days growth on low-glucose
medium.  AssXSONBACEHIINGHS 65 fB 2SR R4S vage of TMEM27- and ACE2-derived
peptides WO 2010/063640PCT/EP20091065918 -12-  The FRET assay was performed essentially
as described in’Grifiiirigdel silHgtAIcaTBsiaBedhuntisieP DrofiBe fBA Gl sensse R sY) and
compariseétwitmithBpmarimaliambspartieppreddasely: dabdhabbt8iolsgical Chemistry (2002) 277(7)
4687-931. In summary, a peptide is designed that is cleaved by the protease. The peptide is labelled
with dabsyl at theNik&iesminusfardCEncifeibyellow 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 remiveitsied adhQigsaanisSignal AT genesatpslinds ThenassayyeasineHionnash ass
describeddgk)géi%%mnger et al. 2002 at pH 4.5 using a substrate concentration of 5 uM. All
FRET-peptides had the format described. 10A FRET peptide based on the TMEM27 sequence was
devised. dabsy ngaITg}:L IPS ;t@im£§eq. Id. No. 1). BACEZ2 had a high activity against this

sequence, which is Unrela elzlcrjﬂil(‘;:1 fown APP-based substrates. Conversely, BACE1 had

insignificant actjvity against this pepf] . Figure 7: Comparison of BACE1 and BA ctivity
agai tdifferer_lt!b %ﬁ%ﬁe&?geifyggﬁééga@i%ﬁ@%fgﬁ%?g&ﬂsé% %{féﬂeéf‘ (WAl Peptides
derived fraxpaprul e A B d et lsted proteiriermmilatpeptides used in the assay have the
following amino acid sequences: Amino acid sequenceSeg. Id. No. SEVKMDAEFR16

SEVNLDAEFRI1 AR08 @\ pTdEH KIPS1 SVFAQSIP20 IHPFHLVIHN21 TSVLMAAP22

¥ ACEAT D
ANazizd 2N

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 INSie
cells stably expressing human TMEM27 and treated with a BACE2 inhibitor as described in the
protocols. Shed TMEM?27 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 BACE2 inhibition by measuring TMEM27 cleavage in isolated human
pancreatic jslets.




25SEVELDAEFR23 SEVEFAAEFR24 SEIDLMVLDR25 Figure 8: FRET assay dose response curve
with dabsyl and Lucifer yellow labelled TMEMZ27 30 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 v¥ial¥bHe&htrations of (R)-2- Amino-6- [2-(3'-methoxy-biph&$yITEEFANEeRS1
-3,6-dimethy1-5,6-dihydro-3H-pyrimidin-4-one to thg assay. FRET activity is normalised to the
maximum obtained without inhibitor. Giving an 1050 for this compound of 0.0841iM as calculated by
the Excel XEFit.add-in. 35Figure 9: A peptide was also devised based on the sequence of ACE2 at the
site equivalenth@fﬁ% ﬁA%%Iéﬁ@ﬁgg%g’éﬁW#ﬂ B aHR RIAT th 8 sétigis6-[2-(5-methoxy-
dabsyl-NSiFRGopHeibirdr Jetiwbegs rtdhedmF Hrpigisubitrateny ab ole avesdryiBn oH2lkith an
efficiencylgigatantranzthat mothglew 20 GO6364APOTYRP 2009/6338 8ol 3-WiMEM2 ¢skbhstrate.
Alternative suhaiBies diven fmdiiiRieRh indofa ol T EME ARk 1A0d [miamyln yere cleaved

less efficiently. The peptides used in the assay have the following amino acid sequéences:
PeptiéeAmino glgy q E%?’? E’)&y\/%) 5 TMEM Zéﬁ%TLEFI?ﬁ PS1 AC§ ZN@EFL IQP14 APP
SV SEVNL DAEEL o e i B E A S R SRR 1 B rim6 el
AmylinGSNTYf;%ﬁi\l&&@rg. D%scgiptignstot MR121 assay In arelated assay, a peptide was devised
with the same Si s &dat the N-terminus with MR121 and at the C-terminus with

Tryptophan. 15§L§)sitrate peptides derived from TMEM27 with activity in the MRI21-peptide cleavage
assay. Amino a¢i lé(l}tﬁrﬁenceRelative activitySeq. Id. No. I. C QTLEF W215

MING6 Bl or INS-le 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 MING cell culture medium:

D-MEM high glicose + glutamine + 500 ml
pyruvate (Invitrogen #61870)
Strep-Pen 100X (10000U/ml) 5mil
FCS 75 ml
5 mM BMCTE Smi
{100 ml D-MEM + 50 ul beta-
mercaptoethanol)
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.

¢) 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 i liguid N2

2. Cell preparation protocol




2. C QTLEFL W326 203. C QTLEFLK W627 4. C QTLEFLKI W968 5. C QTLEFLKIP W759 6. C
QTLEFLKIPS W9110 7. C LEFLKI W2411 258. C TLEFLKI W2812 9. C QELEELKI W10013
Preparation of BACE2 for assays BACE2 enzyme ectodomain was prepared as described in
Ostermann &V QP64 30 Structure of Human BACE2 in Complex wittP@iERI%P6IMAamine
Transition-state Inhibitor.” Journal of Molecular Biolggy 355 (2006) 249-261]. Preparation 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
o frame with 110 BOAHL G L BBy E SO OB S R HaRdprcigypsimization
pET17bBReEodecd)e Vipgtoping 01016 3840RCTVER2E0BD89918ete AnediB AUDEBePLepsiBY cetis were
transformaghwitd piad 1eBACE 2te0d) fiegive aw RTcindueiient(160ihoxpressionsysiem witiese cells

were groufIBARAALCLL R RXLC Al MECiMSURRIEMEBIRA WIh ATiclin,aag hloramppgnicol to

an 0D600-0.5. G is added to a final concentrati f ImM. 5 Incubation is continued for ours at

l
37C. CellSrsHareadtod BY et Rib 4TS 400l ¥ T M3t MUShAGBH REchenioa
disruptiore P EENS By A6 Ritabiott: Risitger @urBterls Systalns petvdisripiesupletaanestsnotisibn
bodies bymehiifligatianah o000 Idminwess, Wash pellet 4 times in 50mM Tris, pH 8.0 Resuspend
pellet in minimum volume of denaturation buffer.

After this incubation, medium was discarded and replaced by the serum-supplemented

medium containing 10nM EdU (Invitrogen) and incubated for 1h at 37°C. Supernatants were

10 then carefully removed and cells fixed, permeabilised and stained with the appropriate dyes
according to the manufacturer’s protocol (Invitrogen, Click-It EAU kit).

3. Proliferation assay: image acquisition, microscopy

Spinning-disc confocal fluorescence microscopy of the 96-well plate has been performed on

the high-thronghput automated imaging system Opera™ QEHS (PerkinElmer Celiular

15 Technologies, Hamburg, Germany). The nuclear stain (Hoechst or DAPI) was excited by the

405 nm line of a solid state laser or by a mercury UV lamp in wide-field illumination. The Alexa

Fluor 488 labeled proliferation marker was excited by a 488 nm solid state laser. The excitation

intensity and duration of all llumination sources was adjusted in each experiment to account for

differences in labeling efficiencies, to optimize brightness and contrast, and to minimize

20  bleaching (typically, 50 mW laser output, 40-400 ms integration time). In each well, typically 12

pairs of scanning images were recorded through a UAPO 20x NA 0.7 water immersion objective

lens (Olympus) and optimized filter sets by 2 independent high quantum-efficiency 12 bit CCD

cameras (1.3 mega pixels monochrome). Any residual iliumination heterogeneity, image shift or
distortion is corrected for using separately acquired images from calibration samples.

25 4. Proliferation assay: iimage analysis

Confocal micrographs were analyzed using the proprietary software environment of
PerkinElmer’s Opera {Acapella 1.8, PerkinElmer Cellular Technologies, Hamburg, Germany).
First, the location of each cell is identified by segmentation of the nuclear stain image. Once the
nuclei have been localized and their outline and area has been determined, the intensity of the

30 EdU stain image at the location of the nucleus is quantified for each cell. This way, any unspecific
EdU stain can be disregarded. After application of a suitable threshold, the proliferation rate is
calculated as the number of EdU-positive cells divided by the total number of identified cells, and
1s thus independent of the laser intensity, the labeling efficiency, or the fluorophore brightness.

5. Proliferation assav: statistical analvsis




Refolding Dilute dissolved protein to between 10 and 21mg/m1 in denaturation buffer. 15
Dilute denatured protein by rapid dilution into 20x volume refolding buffer I. Incubate with
gentle stirring overnight. Dilute by rapid dilution into 20x volume of refolding buffer II.
Incubate wit"§eiti&%tifdhg for 2-5 days. Purification 20Add 300m1 saturEEHERINEANE sulphate
(-4M) per litre refolded protein solution.  Apply to,Amersham HiPrep butyl sepharose 6 FE HIC
column, pre-equilibrated with HIC buffer B. Wash with 3 CV HIC buffer B, then elute with buffer A
applied in a gra%lent Most actlveF{ractlons pooled and dialysed a%unst >20x volume 10mM Tris,
pH8.0; 150mM RaCIRASTRSFEA B ASRIFAISH BURSETsBIMaHs ‘KA g clieen3gkpent
dithioethWﬁbﬁIWG dodlofase 200 F/EREoDYIESTUIBciIBEnraRefo ltidg begheivt: SNGUIs@Yed. 7M
Arginine hase, Cipiivat® ofifrbdsGatdepi bo dhiwith RS been 1@@@9'%&91@&@?\1&11 VgLt 0.7M

Argnine Rase,0 AmM.E35GAOMMGEH B AR Hel Hlo it A d0mi T, HiBgHIC

buffer B : 10mM Tri Assay 10m

Descr?ptl&‘r'fiBT 3ﬂﬁﬁ‘id?é§ et dhd Etf?éw‘é‘é‘he]?aﬁéeﬁr%“mé?ét@éﬂl NNEINLEE %nt%‘inlzgro%}%tlﬁ?ﬁ of 9/24
antibody 10mmiRReA ZAtiercol SRisslalpinvaise was performed with INS-le cells stably expressing
hTMEM27 by repeated |nJect|on of living cells. As soon as the animals showed a specific immune
response to hTAVIEM2E; thelisplaam eells were removed and fused to Ag8 cells according to G. Kohler
and C. Milstein (1975) Contlnuous cultures of fused cells secreting antibody of predefined specificity".
Nature 256:495:e9part82oRtntéimdrpralifezation fowe pdsidetencelis)/dlathed/@drantibadlyions, Seme

monoclo%@ﬂiﬂ%@ﬂéﬁé wherg obtsined,hysHhsuaNeas | m&lﬁﬂé%ar'ewfémgz?@'a‘alﬁa%r% yeeks

interygls dw D RSTIo, HIMEN protems:(produced € colh Ilowed by fusion, of the splecri cels as

(p < 10-6). Moreover, the Roche compound significantly exceeds even Exendin-4 in
proliferation enhancement. The two different preparations (plate A, plate B) showed no effect on
proliferation (p = 0.21), demonstrating the reproducibility of the assay.

Figure 5a: Induction of Min6 cell proliferation. Data are from three independent

15 preparations of starved Min6é cells transformed with BACE2, TMEM27 or control siRNA to

adjust the TMEM27 concentrations. Proliferation is strongly correlated with TMEM27 levels.

The assay can also be used as a readout of BACE2 activity with proliferation correlated to the
level of BACE2 inhibition,

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 Min6é 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



3. Use of antibodies 209/24 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 BYH&IBREBIs. Description ofassay for soluble TMEM27 25FCAEE2)981&988! In standard
96-well immunoassay plates COATING: TMEM27-9124 antibody, 5pg/m1 in PBS, 100 pl/well, over
night at 40C WO 2010/063640PC T/EP2009/065918 -16- WASH: 2 times with PBS-Tween
BLOCKING: B;Buffer, 200111/well, Ih at 37QC WASH: 2 times with PBS-Tween SAMPLES: culture
supernatants, dititibRs in BBUMES, BETITFHSHTBELS AFCHHWASH- B GHIE RN BB T8én!
CONJUGATE #ie N3 3 kil phodland i BB uHels-500:fawm ki atmperis¢empbrefiirevyaSidliahtimes
with PBSabpeee profobdBS TRAIE :cFOSd Liviell, Shatnisstpn mivthe subsiratg reaction withrAQpd/well of
LM sulfuricAgiet IORBAROHT ORMEFSUIRMERLaLES Mol IIE RIS ShOND apd,dascribed
pres.?E.tly referre(ajgeén %g}me s of tlée mye_nt on, itis to be lc| tlnqi(%étm erstood that the invention is
not limited TP B HEF bE GIEANESE VEFETS e HEb Hiati andr st satdrihs i seoldlor the
following 8iaimsscence 7s- qindhadrhetisdirbsibeNibgingha BAGER2inhibityrobidrisieg providindsa
pancreatiecheiecgeliddinecexpeassingbisianeme.d polypeptide wherein proliferation of the cell is
dependent on BACE2 mediated Tmem27 cleavage, contacting a mixture comprising a BACE2

Eolypepti_de aﬁﬂﬁes@%lv%%fﬁﬁmm@ szge%p@?%mg? &/i&b]._ f@o@@ﬁ@}ﬁ@tﬁ%m%%m;ﬁme el
etermining whether the ca |§ npoun g[ es cell proliferation, wherein an increase of ce
proliferatio(%llcs mtﬂéa%ve for a ﬁ%%} S?F%g gfhgrﬁ%%r‘%% %ff'%({aim 1, wherein the cell expresses
e iPT b PERYHE A R TEEa 3n e TREHRDS, LSRR S bl c U AR B

LucY (Seq. Id. No. 1). BACE2 had a high activity against this sequence, which is unrelated to the

known APP-based substrates. Conversely, BACE] had insignificant activity against this peptide.

Figure 7: Comparison of BACEl and BACE2 activity against different FRET
peptides. FRET assay results with dabsyl and Lucifer yellow labelled peptides derived from APP,

15 TMEM?27 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
20 SKVNLDAEFR 19
' QTLEFLKIPS 1
SVFAQSIP 20
THPFHLVIEN 21
TSVLMAAP 2
25 SEVELDAEFR 23
SEVEFAAEFR 24
SEIDLMVLDR 25

Figure 8: FRET assay dose response curve with dabsyl and Lucifer yellow labelled TMEM27
30 peptide (Seq. Id. No. 1) and a reference BACE2 inhibitor. BACE? 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.

35 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



4. The method of claims 1 to 3, wherein cell proliferation is measured by confocal microscopy. 5.
Use of a pancreatic beta cell line expressing a Tmem27 polypeptide and its proliferation 15 being
dependent of BACE2 mediated cleavage of Tmem27 polypeptide for the identification of a BACE2
inhibitor. 6. X h&H8¥FH identifying a BACE2 inhibitor comprising: contafigEBHERISEHY a peptide
comprising a Tmem27 derived peptide with a candigate compound and determining cleavage of the
peptide, wherein the Tmem27 derived peptide comprises a peptide having at least 80% 20sequence
identity with the sequence set forth in Seq. Id. No. 1. 7, The method of claim 6, wherein the Tmem27
derived pepfic¥ compriys a Eﬁ‘f‘iﬁé"?‘né@?ﬁﬁ#ﬁ% éﬂﬁ%ﬁ@é%g% PR 9 TREM27gAPhandethod of
claim 6 ofmwierEinveadayebless elfferah2 Tierrpd paptddnshdetsmninegd the HERET assay.
259.The mathwedwehetsim 8, wherein the Tmem27 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
fluorescemeghiges Lucifer yelimw.add sdednethod Qi clainygg, or 7, wherein cleavage of the Tmem27
derived peptide is determined in a fluorescence quench assay. eolf-seql.txt SEQUENCE LISTING
<110>F. HalfdalinBLa RAGHEEXGKIPE0> Screening assays for the identification of BACEZ2 inhibitors
<130> 2586 WO <150> 080868710 151> 2008-12182 <160> 25 <170> PatentIn version 3.5 <210>
1 <211> WPRBN> PRT <BESNARIiEIBR Sequence <220> <223> FRET Assay peptide

APP WT SEVKMDAEFR 16
TMEM 27 A RINNAFFLND 17
10 Amyln GSNTYGKRNA I8

2. Description of MR121 assav

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 2t ' 5
2. CQTLEFL W 32 6
20 3. CQTLEFLK W 62 7
4, CQTLEFLKI W 96 8
5. CQTLEFLKIP W 75 9
6. CQTLEFLKIPS W 91 10
7. CLEFLKI' W 24 11
25 8. CTLEFLKIW 28 12
9. CQELEFLKIW 100 13

Preparation of BACE? 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 Systern

DNA sequence corresponding to amino acids 20-465 in the BACE?2 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)



<400> 1 GIn Thr Leu Glu ['he Leu Lys lle Pro Ser 1510 <210> 2 <211> 222 <212> PRT <213> Homo
sapiens <400> 2 Met Leu Trp Leu Leu Phe Phe Leu val Thr Ala lle His Ala Glu Leu 151015 cys Gin
Pro Gly Ala Glu Asn Ala Phe Lys Val Arg Leu Ser lle Arg 202530 Thr Ala Leu Gly Asp Lys Ala Tyr Ala
Trp Asp Thr K&tBIPB0Tyr 354045 Leu Phe Lys Ala Met val Ala Phe SECTHEFAAY 6581 al Pro Asn
Arg 505560 Glu Ala Thr Glu lle Ser His Val Leu Ley,Cys Asn Val Thr GIn Arg 65707580 Val Ser Phe
Trp Phe Val Val Thr Asp Pro Ser Lys Asn His Thr Leu 859095 Pro Ala Val Glu Val GIn Ser Ala lle Arg

Met Asn Lys Arg lle 100105110 Asn Asn Ala Phe Phe Leu Asn Asp Gin Thr Leu Glu Phe Leu Lys
lle 11512012?@%@- ai.xggyﬁ]? 5 P T SRS ﬁ?&%%ﬁ%’ﬁr%cgé?% BYIE Fp!fid G-
inducible E. coli expression system.

These cells were grown in standard LB expression medium supplemented with Ampicillin

and chloramphenicol to an OD600~0.5. IPTG is added to a final concentration of 1mM.

5 Incubation is continued for 3 hours at 37°C. Cells are harvested by centrifugation at 3000g for 10
minutes

IB preparation

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

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

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

s Resuspend pellet in minimum volume of denaturation buffer,

¢ Refolding

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

¢ Incubate with gentle stirring overnight.

¢ Dilute by rapid dilution into 20x volume of refolding buffer IL.

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 dithicethyrirol



130135140 lle lle Phe Gly Val lle Phe Cys lle lle lle Val Ala lle Ala Leu 145150155160 Leu lle Leu Ser
Gly lle T p Gin Arg Arg A g Lys Asn Lys Glu Pro 165170175 Ser Glu Val Asp Asp Ala Glu Asp Lys Cys
Glu Asn met lle Thr lle 180185190 Glu Asn Gly lle Pro Ser Asp Pro Leu Asp Met Lys Gly Gly His lle
195200205 AdhRY &% Phe Met Thr Glu Asp Glu Arg Leu Thr Pro Leu 2&’5’2’%%’6’@&% 3 <211>
518 <212> PRT <213> Homo sapiens <400> 3 Me{ Gly Ala Leu Ala Arg Ala Leu Leu Leu Pro Leu Leu
Ala Gin Trp 151015 Leu Leu Arg Ala Ala Pro Glu Leu Ala Pro Ala Pro Phe Thr Leu Pro 202530 Leu

Arg Val Ala Al Thr As g.val la Pro Thr Pro Gly 354045 Pro Gly Thr Pro Ala Glu Arg His
Ala Asp Gly LRI P RIS o L OSERD Il By T A s B i 1R A P e
Ala Met 657D 7580 val Asp Asn Leu Gin Gly Asp Ser Gly Arg Gly Tyr Tyr Leu Glu Met

Refolding buffer IT : 1M NaCl, 0.7M Arginine base, 0.5mM GSSG, 1.0mM GSH pH 9.4
with HCl

5 HIC buffer A : 10mM Tris, pH8.0
HIC buffer B : 10mM Tris, pI 8.0, IM NaCl, 1.5M AmSO4
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-Ie 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 TMEM27
25 1. Assay protocol
In standard 96-well immunoassay plates

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



859095 Leu lle Gly Thr Pro Pro Gin Lys Leu Gin lle Leu Val Asp Thr Gly 100105110 ser Ser Asn Phe
Ala Val Ala Gly Thr Pro His Ser Tyr lle Asp Thr 115120125 Tyr Phe Asp Thr Glu Arg Ser Ser Thr Tyr
Arg Ser Lys Gly Phe Asp 130135140 eolf-seql.txt 145150155160 Asp Leu val Thr lle Pro Lys Gly Phe
Asn Thr Ser BHZU&H5%5¢4%Asn 165170175 lle Ala Thr lle Phe Glu Ser Glu BSHEREPPE8U Pro Gly lle
Lys 180185190 Trp Asn Gly lle Leu Gly Leu Ala Ty;)\éla Thr Leu Ala Lys Pro Ser 195200205 Ser Ser
Leu Glu Thr Phe Phe Asp Ser Leu Val Thr Gin Ala Asn lle 210215220 Pro Asn val Phe Ser Met Gin
Met Cys Gly AIa% Leu Pro Val Ala 225230235240 Gly Ser Gly Thr Asn Gly Gly Ser Leu Val Leu Gly
Gly lle Glu Pro%: %%62%%‘%‘6}%355@%% Gly Asp lle Trp Tyr Thr Pro lle Lys Glu Glu Trp 260265270

Tyr Tyr Gin lle Glu lle Leu Lys Leu Glu lle Gly Gly Gin Ser Leu
BLOCKING: B-Buffer, 200ul/well,"1h at 370C

WASH?: 2 times with PBS-Tween
SAMPLES: culture supernatants, dilutions in B-Buffer, 50ul / well, 1h at 370C
5 WASH: 4 times with PBS-Tween
CONJUGATE: Ec-1/33-HRPO, 1ug/ml in B-Buffer, 50pl / well, 1h at room temperature
WASH: 4 times with PBS-Tween

SUBSTRATE: 100ul/well, 5min, stop of the substrate reaction with 100pl/well of IM
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.



275280285 Asn Leu Asp Cys Arg Glu Tyr Asn Ala Asp Lys Ala lle Val Asp ser 290295300 Gly Thr Thr
Leu Leu Arg Leu Pro Gin Lys Val Phe Asp Ala Val val 305310315320 Glu Ala Val Ala Arg Ala Ser Leu
lle Pro Glu Phe Ser Asp Gly Phe 325330335 Trp THi7Gly Ser Gin Leu Ala Cys Trp Thr Asn Ser Glu Thr
Pro Trp 340345350 Ser Tyr Phe Pro Lys lle Ser lle Tyr Leu Arg Asp Glu Asn Ser Ser 355360365 Arg
Ser Phe Arg lle Thr lle Leu Pro Gin Leu Tyr lle Gin Pro met 370375380 Met Gly Ala Gly Leu Asn Tyr
Glu Cys Tyr Arg Phe Gly lle Ser Pro 38539039548§,:5er Thr Asn Ala Leu Val lle Gly Ala Thr Val Met
Glu Gly Phe Tyr 405410415 eolf-seql.txt 420425430 cys Ala Glu lle Ala Gly Ala Ala Val Ser Glu lle

Ser Gly Prol'he ?541@%4%8@ Thr.Glu éi%]\:/?l Aﬁl%itsoer Asn Cys Val PJ.O Ala Gin Ser Leu Sﬁr
r e

450455460 Glu Pio fie o Tie VAT e Tyr AR L0 MEPBErGPayS ey pancreatic beta ce
5  line expressing a Tmem27 polypeptide wherein proliferation of the cell is dependent on BACE2

mediated Tmem?27 cleavage, contacting a mixture comprising a BACE2 polypeptide and the cell
expressing the Tmem?27 polypeptide with a candidate compound and determining whether the
candidate compound modulates cell proliferation, wherein an increase of cell proliferation is

indicative for a BACEZ inhibitor.

10 2. The method of claim 1, wherein the cell expresses Tmem27 polypeptide and BACE2.

3. The method of ¢laim 1 or 2, wherein the cell is a MING B1 or INS-1e cell line.

4, The method of claims 1 to 3, wherein cell proliferation is measured by confocal
miCroscopy.
5. Use of a pancreatic beta cell line expressing a Tmem27 polypeptide and its proliferation

15 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

comprising a Tmem27 derived peptide with a candidate compound and determining cleavage of

the peptide, wherein the Tmem27 derived peptide comprises a peptide having at least 80%
20  sequence identity with the sequence set forth in Seq. Id. No. 1.

7. The method of claim 6, wherein the Tmem27 derived peptide comprises a peptide having

the sequence set forth in Seq. Id. No. 1.

8. The method of claim 6 or 7, wherein cleavage of the Tmem27 derived peptide is

determined in a FRET assay.

25 9 The method of claim 8§, wherein the Tmem27 derived peptide is labelled with a dabsyl at

the N-terminus and a fluorescent dye at the C-terminus.
10.  The method of ¢laim 9, wherein the fluorescent dye is Lucifer yellow.

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

determined in a fluorescence quench assay.

30 12.  The method of claim 11, wherein the Tmem27 derived peptide is labelled with MR 121 at

the N-terminus and tryptophan at the C-{erminus.



465470475480 Ala lle Leu Leu Val Leu lle Val Leu Leu Leu Leu Pro Phe Arg Cys 485490495 Gin Arg
Arg Pro Arg Asp Pro Glu Val val Asn Asp Glu Ser Ser Leu 500505510 val Arg His Arg Trp Lys 515
<210> 4 <211> 805 <212> PRT <213> Homo sapiens <400> 4 Met Ser Ser Ser Ser Trp Leu Leu Leu
Ser Leu Val Ala Val Thr Ala 151015 Ala Gin Ser Thr lle Glu Glu Gin Ala Lys Thr Phe Leu Asp Lys Phe
202530 Asn His Glu Ala Glu Asp Leu Phe T?é@ﬁ@@r-@@'r Leu Ala Ser Trp 354045 Asn Tyr Asn Thr
Asn lle Thr Glu Glu Asn Val Gin &s#ﬁé? ASH AN 505560 Ala Gly Asp Lys Trp Ser Ala Phe Leu Lys
Glu GiriGer FhrHodan657 0FGE8E Gi met Tyr Pro Leu Gin Glu lle Gin Asn Leu Thr Val Lys Leu Gin
8590 eu Gi in Gi Iy r Val.lLeu Se [gtl Asp Lys,100105110 Ser Lys Arg
Lo Aca e T Lol A TPl or T Ty S S0y PR

<130> 25161 wO

<150> 08020867.1
<151> 2008-12-02

"<160> 25
<170> PatentIn version 3.5
<210> 1
<211> 10

<212> PRT
<213> Artificial Sequence

<220>
<223> FRET Assay peptide

<400> 1
GIn Thr Leu Glu Phe Leu Lys Ile Pro Ser
1 5 10

<210> 2

<211> 222

<212> PRT

<213> Homo sapiens
<400> 2

Met Leu Trp Leu Leu Phe Phe Leu val Thr Ala Ile His Ala Glu Leu
i

Cys GIn Pro ggy Ala Glu Asn Ala Phe Lys val Arg Leu Ser Ile Arg
25 30

Thr Ala %gu Gly Asp Lys Ala 15F Ala Trp Asp Thr Asn Glu Glu Tyr
45

Leu Phe Lys Ala Met val Ala Phe Ser Met Arg Lys val Pro Asn Arg
50 55 60

Glu Ala Thr Glu Ile Ser His val Leu Leu Cys Asn val Thr Gln Arg
65 70 75 80

val Ser Phe Trp g?e val val Thr Asp Pro Ser Lys Asn His Thr Leu
90 95

Pro Ala val Glu val GIn Ser Ala Ile Arg Met Asn Lys Asnh Arg Ile
100 105 110

Asn Asn Ala Phe Phe Leu Asn Asp GIn Thr Leu Glu Phe Leu Lys Ile
115 120 125

Page 1



Thr Gly Lys Val Cys Asn Pro Asp Asn Pro Gin Glu Cys Leu Leu Leu 130135140 Page 4 eolf-seql.txt
Glu Pro Gly Leu Asn Glu lle Met Ala ASn Ser Leu Asp Tyr Asn Glu 145150155160 Arg Leu Trp Ala
Trp Glu Ser Trp Arg Ser Glu Val Gly Lys Gin Leu 165170175 Arg Pro Leu Tyr Glu Glu Tyr Val val Leu
Lys Asn Glu met Ala Arg 180185190 Ala Asn His Tyr Glu Asp Tyr Gly Asp Tyr Trp Arg Gly Asp Tyr Glu
195200205 val Asn Gly Val Asp Gly Tyr As O'F?erEﬂA Gly Gin_Leu lle Glu 210215220 Asp val Glu
His THP P%%Gﬁﬁ‘bﬁ i F_%Pﬁ?oig@z"ﬁ%ﬁ ﬁg HiLat2 é 33380 '19fs Al§ Tyr Val Arg Ala Lys Leu
Met Asn Ala Tyr Pro Ser Tyr lle 245250255 Ser Pro lle Gly Cys Leu Pro Ala His Leu Leu Gly Asp Met
Tr 260265270-Arg, Rhe-Trp..Thr Asn Leu Tyr Ser lLeu Thr Val Pra Phe Gly Gin Lys 275280285 Pro
e AT R A s 2 B RS G schisod

Asn HesAsp v al SI TPSASP Af‘a 60&23

Leu Ile Leu Ser Gly Ite Trp Gln Arg Arg Arg Lys Asn Lys Glu Pro
' 165 170 175

Ser Glu val Asp Asp Ala Glu Asp Lys Cys Glu Asn Met Ile Thr Ile
180 185 190

Glu Asn Gly ITe Pro Ser Asp Pro Leu Asp Met Lys Gly Gly His Ile
195 200 205

Asn Asp Ala Phe Met Thr Glu Asp Glu Arg Leu Thr Pro Leu
210 215 220

<210> 3

<211> 518

<212> PRT

<213> Homo sapiens

<400> 3
" Met Gly Ala Leu Ala Arg Ala Leu Leu Leu Pro Leu Leu Ala GIn Trp
1 5 10 15

Leu Leu Arg Ala Ala Pro Glu Leu Ala Pro Ala Pro Phe Thr Leu Pro
20 25 30

teu Arg val Ala Ala Ala Thr Asn Arg val val Ala pro Thr Pro Gly
35 40 : 45

Pro Gly Thr Pro Ala Glu Arg His Ala Asp Gly Leu Ala Leu Ala Leu
50 55 60

Glu Pro Ala Leu Ala Ser Pro Ala Gly Ala Ala Asn Phe Leu Ala Met
65 70 75 80

val Asp Asn Leu g1n Gly Asp Ser Gly 869 Gly Tyr Tyr Leu g1u Met
5 5

Leu Ile Gly Thr Pro Pro GIn Lys Leu GIn ITe Leu val Asp Thr Gly
100 105 110

Ser Ser Asn Phe Ala val Ala Gly Thr Pro His Ser Tyr Ile Asp Thr
115 120 125

Tyr Phe Asp Thr Glu Arg Ser Ser Thr Tyr Arg Ser Lys Gly Phe Asp
130 135 140

val Thr val Lys Tyr Thr GIn Gly Ser Trp Thr Gly pPhe val Gly Glu
Page 2



Gin Arg lle Phe Lys Glu Ala Glu Lys Phe Phe Val Ser Val Gly Leu 305310315320 Pro Asn Met Thr Gin
Gly Phe Trp Glu Asn Ser Met Leu Thr Asp Pro 325330335 Gly Asn Val GIn Lys Ala Val Cys His Pro
Thr Ala Trp Asp Leu Gly 340345350 Lys Gly Asp Phe Arg lle Leu Met Cys Thr Lys Val Thr Met Asp
Asp 355360365 Phe Leu Thr Ala His His Glu Met Gly His lle GIn Tyr Asp met Ala 370375380 Tyr Ala
Ala %’E Pro Phe Leu Leu Arg Asn Gly Ala Al ’G‘IE‘??yPﬁe 385390395400 His Glu Ala Val Gly Glu lle
Met e? Leu Ser Ala Ala ThrPro Lys 405410415 P: 5e 5 eolf-seql.txt His'f8u Lys Ser lle Gly Leu Leu
Ser Pro Asp Phe Gin Glu Asp Asn 420425430 Glu Thr Glu lle Asn Phe Leu Leu Lys Gin Ala Leu Thr
lle VAPBIYABSAA0MAS Tif FEQ P PR THETYEIMER L X GBSy /Ao b Met Val Phe 450455460

. 7
Lys Gly Glu lle Pro Lys Asp Gin Trp Met Lys Lys Trp Trp Glu Met 46%4 0475480

ITe Ala Thr 1le Phe Glu Ser Glu Asn Phe Phe Leu Pro Gly Ile Lys
180 185 190

Trp Asn Gly Ile Leu Gly Leu Ala Tyr Ala Thr Leu Ala Lys Pro Ser
195 200 205

Ser Ser bteu Glu Thr Phe Phe Asp Ser teu val Thr Gln Ala Asn Ile
210 215 220

Pro Asn val Phe Ser Met GIn Met Cys Gly Ala Gly Leu Pro val Ala
225 230 235 240

Gly Ser Gly Thr Asn Gly Gly Ser Leu val Leu Gly Gly ITe Glu Pro
245 250 255

Ser Leu Tyr Lys Gly Asp Ile Trp Tyr Thr Pro Ile Lys Glu Glu Trp
260 - 265 270

Tyr Tyr Gin ITle Glu Ile Leu Lys Leu Glu Ile Gly Gly GlIn Ser Leu
275 280 285

Asn Leu Asp Cys Arg Glu Tyr Asn Ala Asp Lys Ala Ile val Asp Ser
290 295 : 300

Gly Thr Thr Leu Leu Arg Leu Pro Gln Lys val Phe Asp Ala val val
305 310 315 320

Glu Ala val Ala Arg Ala Ser Leu Ile Pro Glu Phe Ser Asp Gly Phe
325 330 335

Trp The Gly Ser GlIn Leu Ala Cys Trp Thr Asn Ser Glu Thr Pro Trp
340 345 350

Ser Tyr Phe Pro Lys Ile Ser Ile Tyr Leu Arg Asp Glu Asn Ser Ser
355 360 365

Arg Ser Phe Arg ITe Thr ITe Leu Pro GIn Leu Tyr Ile Gln Pro Met
370 375 380

Met Gly Ala Gly Leu Asn Tyr Glu Cys Tyr Arg Phe Gly Ile Ser Pro
385 390 395 400

Ser Thr Asn Ala teu val Ile Gly Ala Thr val Met Glu Gly Phe Tyr
405 410 415

val Ile Phe Asp Arg Ala GIn Lys Arg val Gly phe Ala Ala Ser Pro
Page 3



Lys Arg Glu lle Val Gly Val Val Glu Pro Val Pro His Asp Glu Thr 485490495 Tyr Cys Asp Pro Ala Ser
Leu Phe His Val Ser Asn Asp Tyr Ser Phe 500505510 lle Arg Tyr Tyr Thr Arg Thr Leu Tyr Gin Phe Gin
Phe Gin Glu Ala 515520525 Leu Cys Gin Ala Ala Lys His Glu Gly Pro Leu His Lys Cys Asp lle
530535540 Ser Asn Ser Thr Glu Ala Gly Gin Lys Leu Phe Asn Met Leu Arg Leu 545550555560 Gly
Lys Ser Glu Pro Tr&a'hr Leu Ala Leu Gluéﬁgﬁ?\faﬁw GKEtAla 56%%70575 Lys Asn Met Asn Val Arg
Pro Leu Leu Asn Tyr Phe Glu Pro Leu Phe 580585590 Thr Trp ¢ Lys Asp Gin Asn Lys Asn Ser Phe
Val Gly Trp Ser Thr 595600605 Asp Trp Ser Pro Tyr Ala Asp Gin Ser lle Lys Val Arg lle Ser Leu
6106356201 g e RI4 12 By Adpfilgs Vah F5F GILHTFRASH MSD AL GRIRIet 625630635640 Tyr Leu
Phe Arg Ser Ser Val Ala Tyr Ala Met Arg Gin Tyr Phe Leu 645650655 Lys Val Lys Asn Gin Met lle Leu

Phe GI¥ G‘!‘u Gly Asp Val ﬁrg] Val 660665670 Alell Asn Le?u Lg/s Pro Arg lle Ser Phe Asn Phe Phe Val
Thr&l%l PI@'R Glu Asp va a& Ser Asn Cys val Pro Ala Gin Ser Leu Ser

455 460

Glu Pro Ile Leu Trp Ile val Ser Tyr Ala Leu Met Ser val Cys Gly
465 470 475 480

Ala ITe Leu Leu val Leu ITe val Leu Leu Leu Leu Pro Phe Arg Cys
485 490 495

GlIn Arg Arg Pro Arg Asp Pro Glu val val Asn Asp Glu Ser Ser Leu
500 505 510

val Arg His Arg Trp Lys
515

<210> 4

<211> 805

<212> PRT

<213> Homo sapiens

<400> 4
Met Ser Ser Ser Ser Trp Leu Leu Leu Ser Leu val Ala val Thr Ala
1 5 10 15

Ala Gin Ser Thr Ile Glu Glu GIn Ala Lys Thr Phe Leu Asp Lys Phe
20 25 30

Asn His Glu Ala Glu Asp Leu Phe Tyr Gln Ser Ser Leu Ala Ser Trp
35 40 45

Asn ggr Asn Thr asn the Thr ¢lu Glu Asn val GIn Asn Met Ash ASh
55 60

Ala Gly Asp Lys Trp Ser Ala Phe Leu Lys Glu GIn Ser Thr Leu Ala
65 70 75 80

Gin Met Tyr Pro Leu GIn Glu Ile GIn Asn Leu Thr val Lys Leu Gln
85 90 95

Leu GIn Ala Leu GiIn GIn Asn Gly Ser Ser val Leu Ser Glu Asp Lys
100 105 110

Ser Lys Arg Leu Asn Thr Ile Leu Asn Thr Met Ser Thr ITe Tyr Ser
115 120 125

Thr Gly Lys val Cys Asn Pro Asp Asn Pro GIn Glu Cys Leu Leu Leu
130 135 140
Page 4



675680685 Page 6 eolf-seql.txt Lys Asn Val Ser Asp lle lle Pro Arg Thr Glu Val Glu Lys Ala lle
690695700 Arg Met Ser Arg Ser Arg lle Asn Asp Ala Phe Arg Leu Asn Asp Asn 705710715720 Ser
Leu Glu Phe Leu Gly lle Gin Pro Thr Leu Gly Pro Pro Asn Gin 725730735 Pro Pro Val Ser lle Trp Leu
lle Val Phe Gly Val val Met Gly val 740745750 lle Val val Gly lle val lle Leu lle Phe Thr Gly lle Arg Asp
Arg 755760765 Lys Lys Lys Asn Lys Ala Arge3ér Bl GlytAsn Pro Tyr Ala Ser lle 770775780 Asp lle
Ser Lys Gly Glu ASn Asn Pro Gly Phe Gin Asn Thr Asp Asp 785790795800 Val Gin Thr Ser Phe 805
<2106 R241GtY <2l2xsRRTic213>martifidial Sersencessi220y <223 BACE2 substrate peptide
<400:45 150 155 160

Arg Leu Trp Ala Trp Glu Ser Trp Arg Ser Glu val Gly Lys GlIn teu
165 170 175

Arg Pro teu Tyr Glu Glu Tyr val val Leu Lys Asn Glu Met Ala Arg
180 185 190

Ala Asn His Tyr Glu Asp Tyr Gly Asp Tyr Trp Arg Gly Asp Tyr Glu
195 200 205

val Asn Gly val Asp Gly Tyr Asp Tyr Ser Arg Gly Gln Leu Ile Glu
210 215 220

Asp val Glu His Thr Phe Glu Glu ITle Lys Pro Leu Tyr Glu His Leu
225 230 235 240

His Ala Tyr val Arg Ala Lys Leu Met Asn Ala Tyr Pro Ser Tyr Ile
245 250 255

Ser Pro Ile Gly Cys Leu Pro Ala His Leu Leu Gly Asp Met Trp Gly
: 260 265 270

Arg Phe Trp Thr Asn Leu Tyr Ser Leu Thr val Pro Phe Gly GIn Lys
275 280 285

Pro Asn ITe Asp val Thr Asp Ala Met val Asp Gln Ala Trp Asp Ala
290 295 300

GIn Arg Ile phe Lys Glu Ala Glu Lys phe Phe val ser val Gly Leu
305 310 315 320

Pro Asn Met Thr GIn Gly Phe Trp Glu Asn Ser Met Leu Thr Asp Pro
325 330 . 335

Gly Asn val GIn Lys Ala val Cys His Pro Thr Ala Trp Asp Leu Gly
340 345 350

Lys Gly Asp Phe Arg Tle Leu Met Cys Thr Lys val Thr Met Asp Asp
355 360 365

Phe Leu Thr Ala His His Glu Met Gly His ITe GIn Tyr Asp Met Ala
370 375 380

Tyr Ala Ala GlIn Pro Phe Leu Leu Arg Ash Gly Ala Asn Glu Gly Phe
385 390 395 400

His Glu Ala val Gly Glu Ile Met Ser Leu Ser Ala Ala Thr Pro Lys
405 410 415
Page 5



Cys Gin Thr Leu Glu Phe Trp 15 <210> 6 <211> 8 <212> PRT <213> Artificial Sequence <220>
<223> BACE2 substrate peptide <400> 6 Cys Gin Thr Leu Glu Phe Leu Trp 15 <210> 7 <211>9
<212> PRT <213> Artificial Sequence <220> <223> BACE2 substrate peptideeolf-seql.txt <400> 7
Cys Gin Thr Leu Glu Phe Leu Lys Trp 15 <210> 8 <211> 10 <212> PRT <213> Atrtificial Sequence
<220> <223> BACE2 substrate peptide <4668 ¥8¢d GiftThr Leu Glu Phe Leu Lys lle Trp 1510

His Leu Lys Ser Ile Gly Leu Leu Ser Pro Asp Phe GIn Glu Asp Asn
420 425 430

Glu Thr Glu ITe Asn Phe Leu Leu Lys GIn Ala Leu Thr 1le val Gly
435 440 445

Thr Leu Pro Phe Thr Tyr Met Leu Glu Lys Trp Arg Trp Met val Phe
450 455 460

Lys Gly Glu Ile Pro Lys Asp GIn Trp Met Lys Lys Trp Trp GTu Met
465 470 475 480

Lys Arg Glu Ile val Gly val val Glu Pro val Pro His Asp Glu Thr
485 490 495

Tyr Cys Asp Pro Ala Ser Leu Phe His val Ser Asn Asp Tyr Ser pPhe
500 505 510

Ite Arg Tyr Tyr Thr Arg Thr Leu Tyr GIn Phe GIln Phe Gln Glu Ala
515 520 525

teud Cys GIn Ala Ala Lys His Glu Gly Pro Leu His Lys Cys Asp Ile
530 535 540

ser Asn Ser Thr Glu Ala Gly Gln Lys Leu Phe Asn Met Leu Arg Leu
545 550 535 560

Gly Lys Ser Gtu Pro Trp Thr Leu Ala Leu Glu Asn val val Gly Ala
565 570 575

Lys Asn Met Asn val Arg Pro Leu Leu Asn Tyr Phe Glu Pro Leu Phe
580 . 585 590

Thr Trp Leu Lys Asp GIn Asn Lys Asn Ser Phe val Gly Trp Ser Thr
595 600 605

Asp Trp Ser Pro Tyr Ala Asp GlIn Ser Ile Lys val Arg Ile Ser Leu
610 615 620

Lys Ser Ala Leu Gly Asp Lys Ala Tyr Glu Trp Asn Asp Asn Glu Met
625 630 635 640

Tyr Leu Phe Arg Ser Ser val Ala Tyr Ala Met Arg GIn Tyr Phe Leu
645 650 655

Ltys val Lys Asn GIn Met Ile teu Phe Gly Glu Glu Asp val Arg val
660 665 670

Ala Asn Leu Lys Pro Arg Ile Ser Phe Asn Phe phe val Thr Ala Pro
675 ‘ 680 685
Page 6



<210> 9 <211> 11 <212> PRT <213> Artificial Sequence <220> <223> BACE2 substrate peptide
<400> 9 Cys Gin Thr Leu Glu Phe Leu Lys lle Pro Trp 1510 <210> 10 <211> 12 <212> PRT <213>
Artificial Sequence <220> <223> BACE2 substrate peptide <400> 10 Cys Gin Thr Leu Glu Phe Leu
Lys lle Pro Ser Trp 1510 <210> 11 <211> 8 <212> PRT <213> Artificial Sequence <220> <223>
BACE?2 substrate peptide <400> 11 Cys Le&oGfu Fa9d 1t Lys lle Trp 15 <210> 12

Lys Asn val Ser Asp Ile Ile Pro Arg Thr Glu val Glu Lys Ala Ile
690 695 700

Arg Met Ser Arg Ser Arg Ile Asn Asp Ala Phe Arg Leu Asn ASp Asn
705 710 715 720

Ser Leu Giu Phe Leu Gly Ile GIn Pro Thr Leu Gly Pro Pro Asn Gln
725 730 735

Pro Pro val Ser Ile Trp Leu ITe val pPhe Gly val val met Gly val
740 745 750

ITe val val Gly Ile val Ile Leu Ile Phe Thr Gly Ile Arg Asp Arg
755 . 760 765

Lys Lys Lys Asn Lys Ala Arg Ser Gly Glu Asn Pro Tyr Ala Ser Ile
770 775 780

Asp Tle Ser Lys Gly Glu Asn Asn Pro Gly Phe GlIn Asn Thr Asp Asp
785 790 795 800

val GIn Thr ser pPhe

805
<210> 5§
<211> 7
<212> PRT
<213> Artificial Sequence
<220>
<223> BACEZ substrate peptide
<400> 5
Cys GIn Thr Leu Glu Phe Trp
1 5
<210> 6
<211> 8
<212> PRT
<213> Artificial Seguence
<220> )
<223> BACEZ substrate peptide
<400> 6

iys Gin Thr Leu Glu Phe Leu Trp
5

<210> 7

<211l> 9

<212> PRT

<213> Artificial sequence

<220>
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<211> 9 <212> PRT <213> Artificial Sequence eolf-seql.txt <220> <223> BACE2 substrate peptide
<400> 12 Cys Thr Leu Glu Phe Leu Lys lle Trp 15 <210> 13 <211> 10 <212> PRT <213> Artificial
Sequence <220> <223> BACE2 substrate peptide <400> 13 Cys Gin Glu Leu Glu Phe Leu Lys lle Trp
1510 <210> 14 <211> 10 <212> PRT <213> Artificial Sequence <220> <223> BACE?2 substrate

peptide, <4002 14 Asn Ser Leu Glu Phe Lelw @Y1t @iritPto 1510 <210> 15 <211> 10 <212> PRT
<213¥ rnﬁué\%eqﬁenscera%& 358> FRET assay peptide <400> 15

<400> 7

Cys GlIn Thr Leu Glu Phe Leu Lys Trp
1 5

<210> 8

<211> 10

<212> PRT

<213> Artificial sequence

<220>
<223> BACEZ substrate peptide

<400> 8§

Cys GIn Thr Leu Glu Phe Leu Lys Ile Trp
1 5 10

<210> 9

<211> 1l

<212> PRT

<213> Artificial Sequence

<220>
<223> BACEZ substrate peptide

<400> 9

Cys Gin Thr Leu Glu Phe Leu Lys Ile Pro Trp
1 5 10

<210> 10

<211> 12

<212> PRT

<213> Artificial seguence

<220>
<223> BACEZ substrate peptide

<400> 10

%ys Gln Thr Leu g]u Phe Leu Lys Ile Pro Ser Trp
10

<210> 11

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> BACE2 substrate peptide

<400> 11

gys Leu Glu Phe Leu Lys Ile Trp
5

<210> 12
<211> 9
<212> PRT
<213> Artificial sequence
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Ser Glu Val Asn Leu Asp Ala Glu Phe Arg 1510 <210> 16 <211> 10 <212> PRT <213> Atrtificial
Sequence <220> <223> FRET assay peptide <400> 16 Ser Glu Val Lys Met Asp Ala Glu Phe Arg
1510 <210> 17 <211> 10 eolf-seql.txt <212> PRT <213> Artificial Sequence <220> <223> FRET
assay peptide <400> 17 Arg lle Asn Asn Ala Phe Phe Leu Asn Asp 1510 <210> 18 <211> 10 <212>
PRT <213> Atrtificial Sequence <220> <223 FREGUAsE4Y peptide <400> 18 Gly Ser Asn Thr Tyr Gly

Lys Apg#sn Ala 1510
<223> BACEZ2 substrate peptide

<400> 12

Cys Thr Leu Glu Phe Leu Lys Ile Trp
1 5

<210> 13

<211> 10

<212> PRT

<213> Artificial Seqguence

<220>
<223> BACE2 substrate peptide

<400> 13
Cys GIn Glu Leu GTu Phe Leu Lys Ile Trp
i 5 10

<210> 14

<211> 10

<212> PRT

<213> Artificial Seguence

<220>
<223> BACEZ substrate peptide

<400> 14

Asn Ser Leu Glu Phe Leu Gly ITe GIn Pro
1 5 10

<210> 15

<211l> 10

<212> PRT

<213> Artificial Seguence

<220> _ _
<223> FRET assay peptide

<400> 15

Ser Glu val Asn Leu Asp Ala Glu Phe Arg
1 : 5 10

<210> 16

<211l> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> FRET assay peptide

<400> 16 _
Ser Glu val Lys Met Asp Ala Glu Phe Arg
1 5 10

<210> 17
<211> 10
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<210> 19 <211> 10 <212> PRT <213> Atrtificial Sequence <220> <223> FRET assay petides <400>
19 Ser Lys Val AS!, Leu Asp Ala Glu Phe Arg 1510 <210> 20 <211> 8 <212> PRT <213> Artificial
Sequence <220> <223> FRET assay petides <400> 20 Ser Val Phe Ala GIn Ser lle Pro 15 <210> 21
<211> 10 <212> PRT <213> Artificial Sequence <220> <223> FRET assay peptide <400> 21 fie His
Pro Phe His Leu val lle His Asn 1510 <22060%Q-2-3:61FRET assay petides <400> 22

<213> Artificial Seguence

<220>

<223> FRET assay peptide

<400> 17

Arg Ile Asn Asn Ala Phe Phe Leu Asn Asp
1 5 10
<210> 18

<211> 10

<212> PRT

<213> Artificial Sequence

<220>

<223> FRET assay peptide

<400> 18

Gly sSer Asn Thr Tyr Gly Lys Arg Asn Ala
1 5 10

<210> 19

<211> 10

<212> PRT

<213> Artificial Sequence
<220>

<223> FRET assay petides

<400> 19

Ser Lys val Asn Leu Asp Ala Glu Phe Arg
1 5 10
<210> 20

<211> 8

<212> PRT

<213> Artificial seguence
<220>

<223> FRET assay petides

<400> 20

ser val Phe Ala gln Ser Ile Pro
1

<210> 21

<211> 10

<212> PRT

<213> Artificial sequence
<220>

<223> FRET assay peptide

<400> 21

ITe His Pro Phe His Leu val 1le His Asn
1 5 10
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Thr ser Val Leu met Ala Ala Pro 15 <210> 23 <211> 10 <212> PRT <213> Avrtificial Sequence <220>
<223> FRET assay petides <400> 23 Ser Glu Val Glu Leu Asp Ala Glu Phe Arg 1510 <210> 24 <211>
10 <212> PRT <213> Atrtificial Sequence <220> <223> FRET assay petides <400> 24 Ser Glu val Glu
Phe Ala Ala Glu Phe Arg 1510 <210> 25 <211> 10 <212> PRT <213> Atrtificial Sequence <220>
<2232, FRET,gssay petides <400> 25 Ser Gt fe 728 114 Met Val Leu Asp Arg 1510

<211> 8

<212> PRT
<213> Artificial seguence

<220>
<223> FRET assay petides

<400> 22

Thr Ser val Leu Met Ala Ala Pro
1 5

<210> 23

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> FERET assay petides

<400> 23

ser Glu val Glu Leu Asp Ala Glu Phe Arg
1 5 10

<210> 24

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> FRET assay petides

<400> 24

ser Glu val Glu Phe Ala Ala Glu Phe Arg
1 5 : 10

<210> 25

<211> 10

<212> PRT

<213> Artificial seguence

<220>
<223> FRET assay petides

<400> 25

Ser Glu Ile Asp Leu Met val Leu Asp Arg
1 5 10
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