WO 2011/ 015521PCT/ EP2010/ 061078 1 BETA CELL MARKER ANTI BODY The
present invention relates to an anti body directed to a beta cell marker
protein, Wo2pardiss2ul ar to an anti body directed to the pror&PRoTONEERY .

Loss of functional beta-cell nmass undérlies the pathogenesis of both type 1
and type 2 di abetes. Noni nvasive inmaging of beta-cell mass in vivo would
therefore provide a valuable 5 diagnostic and research tool for quantifying
progression to di abetes and response to therapeutic intervention. In
addition, non-invasive and targeted beta-cell siRNA delivery in vivo would
be very valuable for both research and therapy. The transnmenbrane
protein TrmenR7 (Collectrin) is expressed in pancreatic 13-cells where it

regul at es pancreatic 0O - nd . | tion. TrenR7 is
i nactivated at the pIasna%%%fﬁgﬁ@ﬁﬁR@Agg&gégygﬁpﬁﬁﬁéﬁcIeavage and sheddi ng.
Therefore, there is a need for a diagnostic and/or research tool for

quantifying beta-cell nmass and there is a need for a tool for targeted drug
del i very tqhbquase@ehﬂx&ntion relatet td Sinadhtibbil e clircettd tther péte SNt madkee pidtein, o

prOV|de n bod d,to,an i a TmenR7 pol ypeptide. 15In a

pr ef er P&G'S 8%6% Wh@ﬁPOG%g ﬁ?qﬁ”B%PF§8853@§¥@3 to human Tmen27 pol ypepti de.
In a further enbodi nent, the antibody is a nonocl onal anti body,
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expressing the T referably human TrenR7 pol ypep
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cel | W*kﬁ%ﬁk%%§&65§%é%%§n§§ In a further preferred enbodinent,

t he antlbody conprises CDRL to CDR3 of the VH domain of an anti body
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rnernbrane by proteolytic cleavage and shedding.

Therefore, there is a need for a diagnostic and/or research tool for quantifying beta-cell

mass and there is a need for a tool for targeted drug delivery to beta-cells.

It is an object of the present invention to provide an antibody directed to an epitope of a

Tmem?27 polypeptide.
15 In a preferred embodiment the antibody is directed to human Tmem?27 polypeptide. .

In a further embodiment, the antibody is a monoclonal antibody, preferably a humanized

antibody.

In a further embodiment, the antibody has been produced by immunizing suitable animals

with whole cells expressing the Tmem?27 polypeptide, preferably human Tmem?27 polypeptide.

20 In a further preferred embodiment, the antibody comprises a CDR3 of a Vi domain of an
antibody obtainable from hybridoma cell line TMEM27-8/9 (DSM ACC2995) and a CDR3 of a
V1, domain of an antibody obtainable from hybridoma cell line TMEM27-8/9 (DSM ACC2995).

In a further preferred embodiment, the antibody comprises CDR1 to CDR3 of the Vg

domain of an antibody obtainable from hybridoma cell line TMEM27-8/9 (DSM ACC2995) and

25 CDRI to CDR3 of the Vi, domain of an antibody obtainable from hybridoma cell line TMEM27-
8/9 (DSM ACC2995).



2 In a further preferred enbodinent, the antibody is a chineric

anti body conprising a VH domain and a VL donai n of an anti body obtai nabl e
from hybrwoana/asd2i |1i ne TMEM27-8/9 (DSM ACC2995) . PCTIRR2@ 0060 er
preferred enbodi nent, the antibody is2produced by hybridoma cell line 5
TVMEMR7-8/9 which was deposited with the DSMZ (Gernman Col | ecti on of

M croorgani sns and Cell Cultures) on May 27, 2009 and received the deposit
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The distribution of a PET conjugate in a patient can be monitored by detection of the
annihilation photon pairs with a PET camera. A PET camera consists of a ring of detectors placed
around the body of the patient. If two photons are registered by detectors on opposite sides of the

30 Dbody within a very short time interval (typically 5-15 nanoseconds), it is assumed that
somewhere along the line between the two detectors an annihilation event has taken place. By
calculating the crossing of all lines, the location of the radiation source (radiolabelled mAb) can

be determined.



5 retained. "Anti body fragnents" conprise a portion of a full length
anti body, preferably the variable domain thereof, or at |east the antigen
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bi % n%mnprising DNA segments encoding immunoglobulin variable regions and DNA segments
encoding immunoglobulin constant regions. Methods for producing chimeric antibodies involve
conventional recombinant DNA and gene transfection techniques are well known in the art. See
¢.g. Morrison, S.L., et al., Proc. Natl. Acad. Sci. USA 81 (1984) 6851-6855; US Patent Nos.
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30 The term "humanized antibody" refers to antibodies in which the framework or
"complementarity determining regions" (CDR) have been modified to comprise the CDR of an
immunoglobulin of different specificity as compared to that of the parent immunoglobulin. In a
preferred embodiment, a murine CDR is grafted into the framework region of a human antibody
to prepare the "humanized antibody."” See ¢.g. Riechmann, L., et al., Nature 332 (1988) 323-327,

35 and Neuberger, M.S., et al., Nature 314 (1985) 268-270. Particularly preferred CDRs correspond



The term "human anti body", as used herein, is intended to include

anti bodi es having variabl e and constant regions derived fromhuman germ
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10 domai ns of an anti body conprise fromN to C-termnus the domai ns FR1,
CDR1, FR2, CDR2, FR3, CDR3, and FR4. Especially, CDR3 of the heavy chain is
t he regi omowhilahs2entri butes nost to anti gen bi ndi ng anacCuaPeoesetone

anti body's properties. CDR and FR regbons are determ ned according to the
standard definition of Kabat et al., Sequences of Proteins of Inmunol ogical
Interest, 5th ed., Public Health Service, National Institutes of Health,

Bet hes 9 d/ i dyes, f h r ' e |
Bt e R, Al B ln RS AR U T L BB B ke

pol ypemlﬂdélef(EERsefrwnahrﬂ ather cleain tharantiashi kinding pieci B, antibotydiingvhandtight and

Ten7 clﬂ%h'@iﬂfﬁ reé'ﬂ?ﬁ?s %ﬁﬁg TrfarRANARERhYSHRS: PO ilPhel lﬁﬁéhﬂé %gecflﬁél’f? @fﬁﬁﬁ& tth’e of

sour ces, I ncl udln 1 ssue t pes or prepare

synt hetthtd %@%‘a@r mghte t%ﬁwmﬁ%ntmaa §]§‘(ﬁﬁféﬁ‘d€06 eﬁmwrmqf the Hb’éPWbptl de
is givenin Seq. Id. No. 7. In a further object, the present invention
provi des aThenpugaiigea/bidisd portdn ¢En foibydef whbe upédeﬁaain tefdradtthoamamd an

ambodt AG T EHE SEET VA EaRpolid 1 SRR b % brrainti ot BN EpF LS
a si RN/pontdnecﬂhIe anﬁlﬁb@ynmmmd;emfanmoepadimgdw BoRNAe dnoinpledentonjdeganmingn
the for ok “TCDR by“f%’ﬁﬁéxk?&“o}‘ ?%N%gﬂ(%}s a'i’@ h%Qé bﬁ?a%}’e @ch%ﬁ'? (ﬁ?{pt?sscﬁﬂér than

|nvent|o tO an en group_ ot an si resing.

sel ect ithgyhwpeprasigblcapgipm esidierpphareineletined. Télﬁ@ﬁtrévtéP dight pdhsay ehpin FaabilRNA
nol ﬁpuld@niaﬁlstdf%naamlb&gdébrﬁﬁns% hﬁ)rﬁ)ﬂ\ﬁf’t@ Tt tetAM@H tAOD mMIEFRT NCHRIl SFR@GCDRz

anti bo i nv is alinker- nediate nt bond,
and v PR il BB obaner fg ol editedtur CI 5 APS FgloD \gfﬁlﬁe@& SBiss AP
conj ugad enigon Giodipgiane defihés dici angibed supcdpeﬁnaal CORoanpd BR ﬁgﬁmareaMerrnlned
coval ent | i C d I to n 0 The

funct i grc]cci[rdggncg tﬂ? %agﬁar% (%eﬁn%{o% doff: %ﬂgl Ko 3(1 qulbe ?es of {)I‘O?elﬁ %f m”rupologlcal

am ne dnt@LqS ftthledl Ryrbdia gl eabthoSphimt e Ngtionah, Inﬁrtufcsmlﬁlﬂﬁiiﬂthoﬁ@them &dp. (I9A1)sone
enbpdi MRALS thokPResIBLERbAla cW@F&Qaﬁ@&éR es the functional group of siRNA
conpri ses 1-ethyl-3, 3-di et hyl am nopropyl carbodiinde, WO

2011/ 015521PCT/ EP2010/ 061078 6 imdazo | e, N-hydroxylsuccinim.de,

di chl or ohexXye-teR HABICTHI/ RO lyNPHES e}ansa%we&m 69"r%trera£q gative Tmem27 polypeptide
Nmal ei rﬂdilmlmmgzpa&hm@kyd gugaimaliafe sgsics/ ,1nclud1ng humans, and Trnem27 variants. The

N-succ m | di t hi opr ate, i natio reof Fu

et hoad ORE mpdbir e e oS PR B0t ST RaRe rERph e RPRL b PaSERt  on
can be pirgpand bynretdrebidamdindok spithe@el metRedre fTha hinmy a%aptsaqdeme dfhaptaeTnidn275

Se d ! . l. i4or: elo Langel. In a further object,
thgﬂgr @sgg,ﬁgbt?%vlgé%gﬁn %g(g J%sj 7ta pharmaceutical conposition conprising an
anti body or a conjugate of the present invention and a pharnaceutically
accept abl e Ie arfprther (RigCtHBE PEFSCRIGRYPIUONIAPYIERS 2 CARUEHMIBRIPIFBE 28aMtibedt Rer

conpri gke presdn€ asent@iLarkl dichctile démphimtneoauitCiied taaraeptiBdye carrier in
addition to the above-described active ingredi ents Exarrpl es of such

carriers include ne .sq lutio sterile wat er S SO

bt fered salihETSETT ROy Do SUBeLETBRO il BBRET Oh % SELOUE lecule.
sol ut i pn¢fegblycesiBNA moleamlel and mi xtures thereof. |If needed, typical

addi tives, such as, an antioxidant, a buffer, a bacteri ostatic agent and
pr K dé | ke, %Hleﬁﬁ)d%ﬂ%%’parﬂgraﬁ%ﬁ&{IA-aﬁl't’iSo&;PEG}ﬁ‘égafté ANKEFIPR PRAYBERULAIEREY Y

uced f
bondmg the antibody of the present invention to an end group of an siRNA molecule, the method

comprising: selecting a predetermined siRNA molecule; and covalently bonding the siRNA
molecule to the antibody of the present invention, wherein A is the antibody of the present

invention, X is a linker- mediated covalent bond, and Y is an sSiRNA molecule.

30 The method of preparing a siRNA-antibody conjugate can comprise activating a functional
group of siRNA, and covalently bonding the activated functional group to the antibody. The
functional group to be activated can include, but is not limited to, an amine group, thiol group,
phosphate group, or combinations thereof. In some embodiments, the material which activates

the functional group of siRNA comprises 1-ethyl-3,3-diethylaminopropyl carbodiimide,



15 injection in the formof an agueous sol ution, suspension, enulsion and
so forth by adding nore additives, such as, a diluting agent, a dispersing
agent, a wonbmaussti, a bondi ng agent and a | ubricant. PCT/EP2@0/061078

phar maceuti cal conposition of the invention can be brought into contact

wi th the body through diverse adm nistration routes, including intravenous
adm ni stration, intranuscular 20 adm nistration, intra-arterial
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pr odduc edcoisd Pdtiv® |20@@ukﬁ@&h9334nga,conp05|t|ons e.g., as described in
U S. Patent No. 4 16, 567. I n one enbodi ment, isolated nucleic acid

encodi ng an_ant i bod descrl S Such nucl eic

2 d my el ot RsT s EesHeEBER P RLR ¢ rRPURMRER, SARa,

aci d sequensiegcanpniibpdyg or he thﬂugﬁtet bt tBO raesentbowenfien gand & hgharingdrutiealty/ or
heavy %@&!ﬂ%k?&nﬁ@e anti body). In a further enbodi nent, one or nore vectors
(e.qg., 6re55|on vectors) conprising such nucleic acid are provided. In a

further enbodlnent a host. cell conprising such nuclei¢c acid is provided.

In one suchoerssal peministtings thee pmpQsiHias Pk durther gcommis Heleast ouen Singr ped
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one enbo Iment, a method maki ng_an anti- INEM27 antib g i S "provided,
dditives, such as, a diluting agent, a dispersing agent, a surfactant, a ondlng agent and 'a

lubricant.

The pharmaceutical composition of the invention can be brought into contact with the body

through diverse administration routes, including intravenous administration, intramuscular

20 administration, intra-arterial administration, intramedullary administration, intrathecal
administration, intracardiac administration, percutancous administration, hypodermic
administration, intraperitoneal administration, sublingual administration, and topical

administration.

For such clinical administration, the pharmaceutical composition of the present invention

25 can be prepared in an adequate product using conventional techniques.

Antibodies may be produced using recombinant methods and compositions, e.g., as
described in U.S. Patent No. 4,816,567. In one embodiment, isolated nucleic acid encoding an
anti-TMEMZ27 antibody described herein is provided. Such nucleic acid may encode an amino
acid sequence comprising the Vi and/or an amino acid sequence comprising the Vi of the

30 antibody (e.g., the light and/or heavy chains of the antibody). In a further embodiment, one or
more vectors (e.g., expression vectors) comprising such nucleic acid are provided. In a further
embodiment, a host cell comprising such nucleic acid is provided. In one such embodiment, a
host cell comprises (e.g., has been transformed with): (1) a vector comprising a nucleic acid that
encodes an amino acid sequence comprising the Vi, of the antibody and an amino acid sequence

35 comprising the Vy of the antibody, or (2) a first vector comprising a nucleic acid that encodes an



5 wherein the nethod conprises culturing a host cell conprising a nucleic
acid encodi ng the anti body, as provi ded above, under conditions suitable
for expreweizon/uafs2ihe anti body, and optionally recoveri rgTiEPRO1ANGI0DOAY from
the host cell (or host cell culture n&diun). For reconbi nant
production of an antibody of the present invention, nucleic acid encoding
an anti body, e.g., as described above, is isolated and inserted into one or
nore vect. [.or . expre I uch
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in type etic | 3 shows a Western blot of INS-1
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be cloned in a suitable vector for expression in host cells.
Short description of the figures

Fig.1 shows that Beta-cell TMEM27 protein levels correlate with diabetes progression.
Paraffin-sections of pancreas from lean or ZDF rats at 7- or 9-week age were stained with

30 antibodies against insulin (red), glucagon (blue) and TMEM27 (green). There is an increased
expression of TMEM27 in pancreatic sections of insulin-resistant but normal glycemic ZDF rats

at 7-weeks, which correlate with expansion of beta-cell mass,

Fig. 2 shows that TMEMZ27 protein levels are reduced in type 2 diabetic patients.

Immunohistochemistry staining of paraffin sections of pancreas from normal glycemic donor and



Fig. 6a and 6b show i munohi stochem stry staining of human and nonkey
pancreas. Paraffin sections of human and nonkey pancreas were stained with
Alexa488 wonpugasad TVEM27 (8/9), Fig. 7 shows that TMERRT/Rreabesn7s evel s
are reduced in type 2 diabetic nonkey8 15 | nmunohi stochem stry staining of
paraffin sections of pancreas fromnormal glycemc or type 2 diabetic
nonkeys shows that TMEM27 (green), which colocalizes with insulin (red) is
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staining and the intracellularly accunul ated si RNA marker Cy5. Experinental
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expressi on of hunan. TVMEM27 ;ﬁa a doxycycli ne-di1 endent manner ‘ﬁal NS- 1E cel l s
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vere clHP@reMENVRPI e elitarknag. 11 VMgl pusse co fed
Swi t¥ erdosrdgpcad@iplyesvadiixgcyctint,h 10 M Hepes (pH 7.3), 10% (v/v)
heat-inactivated fetal calf serum (Brunschwig AG Switzerland), 50 [i M

f 3- mer capt get hano 1 di r e, | 9/ eni, g k1 kn
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30 generation of INS-1 derived stable cell |line foll ow ng procedures

descri bed lpy, VWAAEwRlinRluno AR cALAREY staitn Engﬂgoveﬁhﬁl%nmﬁu@ﬁﬁcroarrays.
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10 TMEM27 (clone 8/9),

WE4p FigSuy microarrays were stained withV\glexa488-conjugated anti-

Fig. 6a and 6b show immunohistochemistry staining of human and monkey pancreas.
Paraffin sections of human and monkey pancreas were stained with Alexa488 conjugated
TMEM27 (8/9),

Fig. 7 shows that TMEM27 protein levels are reduced in type 2 diabetic monkey.

15 Immunohistochemistry staining of paraffin sections of pancreas from normal glycemic or type 2

diabetic monkeys shows that TMEM27 (green), which colocalizes with insulin (red) is largely
reduced in type 2 diabetic monkey islets,

Fig. 8a — 8i show IgG mediated siRNA cellular uptake specific for antibody recognizing
TMEM27 and

20 Fig. 9a and 9b show the quantified fluorescence from surface immuno staining and the

intracellularly accumulated siRNA marker Cy5.
Experimental Part

Generation of INS-1 stable cell lines allowing inducible expression of human TMEM?27 in

a doxycycline-dependent manner

25 INS-1E cells were cultured in RPMI 1640 medium containing 11 mM glucose (Invitrogen,
Switzerland) supplemented with 10 mM Hepes (pH 7.3), 10% (v/v) heat-inactivated fetal calf
serum (Brunschwig AG, Switzerland), 50 uM B-mercaptoethanol, 1 mM sodium pyruvate, 50
ug/ml penicillin and 100 »g/ml streptomycin. Human TMEM27 ¢cDNA (5183554, Invitrogen)
was subcloned into pTRE2 vector (631008, Clontech), which was used for transfection and

30 generation of INS-1 derived stable cell line following procedures described by Wang et al. The
clone, INS-hnTMEM27*F2, shows highest inducibility and lowest background is selected. As



shown by Western blotting in Figure. 3., hTMEM27 protein could be induced
dose-dependently by doxycycli ne. Figure 3. Cells were cultured for 24
h in the woesamaes2of i ndicated concentrations of doxycy®@Cirm®2010/061078

| mmunobl otting was performed with hor8eradi sh peroxi dase-conj ugated nouse 5
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accordi ng & %@lﬁrwé’t@dc&uréﬁ‘ kst ®i ﬁllﬁlg%re e@@@%‘fﬂﬁ@i@ﬁe@l&bhwn%tl&{s bpised
cells secr et ng antib ﬁi@ pr edefl ne speC| i Ci t%a/ gelrmt ure 256:4 97.

| ncubatiosHSHnS VMGG ing o ’éﬁ%?s%lJng&EFWHSG

|'i ving ahfiGumbVENVRTE MY | ﬁloﬁédlbi&lhaﬁ%uW(cﬁd@na/ﬁz Movedl by ghamiuramciidhee

- coat egj %I ass- slides and i ncubated at 37C Addition of the mAb's in
di f f er &fit*“d¥hcent rati ons to induci ng nedi um (conpl ete cult.med +

500ng/ m - Doxycycl i ne) 0. 6nTL/weI | and i ncubatl on at 33C for 24hrs. Cells are
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f or mal dehyde. 20F| g. 4a - 4k show the resul ts of incubation of
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pancr e&€ile bysicreaied injectipp ofdiving ¢q Bseés gaPmes the- %%élacf@awgiweymg%emmﬁ%-
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sl i des plrfvdelﬁnectsnepﬁtcey'bmaftme 2é6149ﬁ)<4l9l71 ng themin a mcrowave (at 850 watts)
for 3 mnutes. After rinsing the slides twice with water, cells were

per neabi | i MBS /H9 t
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i ncubation (1-2 hours at 37C or O/N at 4C). Three nore washi ngs and DAPI
staiyni ng ( INS-TMENIZE chihe RD WIT ¢dil8 giléwk on PIDI. e€oatddglhsswiislbs Raxs irdOBated at
assenbl3i79€ of the cover slips. WD 2011/015521PCT/ EP2010/ 061078

Addition of the mAb's in different concentrations to inducing medium (complete cult.med
+ 500ng/ml-Doxycycline):0.6ml/well and incubation at 33°C for 24hrs. Cells are then washed
1X with Dulbeccos PBS(+ Ca®"/+Mg”") and fixed with 2% formaldehyde.

20 Fig. 4a — 4k show the results of incubation of TMEM27-8/9-Alexa488-1gG and TMEM?27-
8/9-Alexa555-Fab with living INS-hTMEM27 cells.

TMEM27 is located at beta-cells of human and monkey pancreatic islets

Formalin-fixed paraffin-embedded (FFPE) sections were used to assemble slides. Samples

were dehydrated sequentially soaking the slides in xylol (x2), 100% EtOH, 95% EtOH, 80%

25 FEtOH, 70% EtOH, and 1X PBS (3 minutes each). Antigen retrieval was performed by soaking

the slides in 1X citrate buffer and boiling them in a microwave (at 850 watts) for 3 minutes.

After rinsing the slides twice with water, cells were permeabilized with 100 uL of 0.2% Triton in

1X PBS for 10 minutes at RT. After 3 washings with 1X PBS, blocking with 2% BSA in 1X

PBS for 30' to 1h at RT was done. Three more washings with 1X PBS preceded the Ab

30 incubation (1-2 hours at 37°C or O/N at 4°C). Three more washings and DAPI staining (5-10
minutes at RT in the dark). Three final washings and assembling of the cover slips.



10 Fi gure 5: | munohi stochem stry staining of FDA-approved human
tissue mcroarrays. Paraffin sections of human tissue m croarrays were

st ai ned wvOhloAlaz2488- conj ugat ed anti TVEM27 (cl one 8/9) PCHAPLI/DEVENR 7
stains specifically human and nonkey et a-cel | s. Figure 6a, 6b and 7:

| munohi st ochem stry staining of human and nonkey pancreas. Paraffin
sections of human and nonkey pancreas were stained with Alexa488 conj ugated

TMVMEMRT7 (8/9). Quantification of cellular siRNA uptake, using
TMEMR7 anti body as vehicle. 10si RNA preparation. digoribonucleotide
Synt hesi s d i goribonucl eotides were synthesized according to the
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exception of 2'-0-nethyl-cytidine which was N4-(t-butyl phenoxyacetyl)
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Methylphosphoramidites carried the same protecting groups as the regular RNA amidites with

25 the exception of 2’-O-methyl-cytidine which was N4-(t-butylphenoxyacetyl) protected. All
amidites were dissolved in anhydrous acetonitrile (100 mM) and molecular sieves (SA) were
added. To generate the sulfthydryl linker at the 5’-end of the oligomer the 1-O-Dimethoxytrityl-
hexyl-disulfide,1'-[(2-cyanoethyl)-(N,N-diisopropyl)]-phosphoramidite ~ linker from  Glen
Research (Sterling, Virginia, USA) was used. Prior to mAb conjugation the disulfide linker was

30 reduced using TCEP (see below). For Cy5 conjugation the oligoribonucleotides was equipped
with a C-6 aminolinker at its 5’-end using the 6-(4-Monomethoxytritylamino)hexyl-(2-
cyanoethyl)-(N,N-diisopropyl)-phosphoramidite (Glen Research). 5-Ethyl thiotetrazole (ETT,

500 mM in acetonitrile) was used as activator solution. Coupling times were 6 minutes. In order
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260 nmin a phot onet er (Beckman Coul ter, Krefeld, Germany). Until
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Anneal i ng of oligoribonucleotides to generate si RNA Conpl enentary strands
wer e anneal elrfiyagondyidiigogbemuiavaliay RNA sol utions. The 5 m xture was
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20 AKTA Explorer system (GE Healthcare). Buffer A consisted of 10 mM NaClO4, 1 mM EDTA,
10 mM Tris, pH 7.4, 6M Urea and 20% acetonitrile. Buffer B had 500 mM NaClO4 in Buffer A.
A flow rate of 4.5 mL/min was employed. UV traces at 260 and 280 nm were recorded. A
gradient of 20%B to 45%B within 55 min was employed. Appropriate fractions were pooled and
precipitated with 3M NaOAc, pH=5.2 and 70% Ethanol.

25 Crude labeled oligomers were purified by RP HPLC using a XTerra Prep MS C8 10x 50
mm column (Waters, Eschborn, Germany) on an AKTA Explorer system (GE Healthcare).
Buffer A was 100 mM triethylammonium acetate (Biosolve, Valkenswaard, The Netherlands)
and buffer B contained 50% acetonitrile in buffer A. A flow rate of 5 mL/min was employed.
UV traces at 260, 280 and 643 nm (in case of Cy5) were recorded. A gradient of 5%B to 60%B

30 within 58 column volumes (CV) was employed. Appropriate fractions were pooled and
precipitated with 3M NaOAc, pH=5.2 and 70% Ethanol.

Finally, the purified oligomer was desalted by size exclusion chromatography on a column

containing Sephadex G-25 (GE Healthcare). The concentration of the solution was determined



Sense strand sequence (5"- 3') Seq. Id. No. Antisense strand sequence (5"-
3') Seq. 1d. No. 1 uuuGcAGAAAAGEUUGCAAdTsdT Seq. 1d. No. 4

UUGc AACCOIWDUCLIoAsAd TsdT Seq. 1d. No. 2 (C655C6) uuuGe AGARAARGBaUGD6WARI TSAT
Seq. Id. No. 5 UUGAACCUUUUCUGCAAADTSET Seq. Id. No. 3

(C655C6) uUUGCAGAAAAGEUUCGE AAdDTsdT Seq. 1d. No. 6 (Cy5) ( NHC6) UUGc AACCUUUUCUG
CAAAdTsdT | ower case letters: 2'OMe nucl eotide; S:

R T e e M L

conj ugﬁ@nlpnjéphlnat jrmgaling the 1nd1v1dua1 strands were stored as frozen solutions at —20°C.
Annealing of oligoribonucleotides to generate siRNA

Complementary strands were annealed by combining equimolar RNA solutions. The
5 mixture was lyophilized and reconstituted with an appropriate volume of annealing buffer (100
mM NaCl, 20 mM sodium phosphate, pH 6.8) to achieve the desired concentration. This solution

was placed into a water bath at 95°C which was cooled to RT within 3h.

Table 1: siRNA sequence information

Seq. Id. No. Sense strand sequence (5'-3") Seq. Id. No. Antisense strand sequence (5~ 3°)

Seq. Id. No. 1 | uuuGcAGAAAAGGUUGCAAdTsdT | Seq. Id. No. 4 | UUGCAACCUUUUCUCAAAdTsdT

Seq. Id. No. 2 | (C6SSCOo)uuuGcAGAAAAGGuuGe | Seq. Id. No. 5 | UUGCAACCUUUUCUGCAAAdTsdT
AAdTsdT

Seq. Id. No. 3 | (C6SSCEuuuGCAGAAAAGGUUGe | Seq. Id. No. 6 | (Cy5)(NHC6)UUGcAACCUUUUCUG
AAdTsdT cAAAdTsdT

lower case letters: 2'0OMe nucleotide; s: phosphorothioate linkage; dT: deoxythymidine;
10 (C6SSC6): C-6 disulfide linker; (NHC6): C-6 aminolinker; (Cy5): cyanine 5 dye

Antibody — siRNA conjugate preparation

Maleimide activation of the antibody: The monoclonal antibody TMEM27-8/9 was reacted
with  a  10-fold molar excess of the SMCC  (sulfosuccinimidyl 4-[N
maleimidomethyl]cyclohexane-1-carboxylate), followed by removal of excess (non re-acted)

15 reagent by desalting.

siRNA activation: The Cy5 labelled siRNA having a C6SSC6-Linker to a single de-
oxythymidine was reduced with TCEP (Tris[2-carboxyethyl] phosphine) to selectively reduce
the disulfide bonds.

The sulthydryl-containing siRNA was then added to react with the maleimide groups
20 already attached to the monoclonal antibody. Unreacted free sulthydryls on siRNA were then
blocked using NEM (N-Ethylmaleimide) and the final product purified by size exclusion using a

100kD-cutoff concentration procedure.
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20 added, and the wells were incubated for 15 minutes at room temperature. The solution was
replaced with 60 ul PBS/well containing 2 ug/ml CellMaskBlue and incubated for 20” at RT.

The cells were washed once with 90 ul /well PBS at room temperature. A solution of 3uM

hoechst and 4% formaldehyde in PBS was added, and the wells were incubated for 15 minutes at
room temperature. The cells were washed once with PBS at room temperature and left in 150 pl
25 PBS/well.

Quantification of subcellular level of immunostain

Subcellular localization of antibody and siRNA-Cy5 was quantified using an Opera QEHS

HCS reader from Evotec Technologies, Hamburg, Germany. This machine is equipped with an
inverted confocal fluorescence microscope and is set up to do automated acquisition of images

30 from samples prepared in clear bottom microtiter plates. In the reader, the software "Accapella”
for image analysis is integrated, where image analysis methods (scripts) can be prepared, which

identifies the localization of predefined types of objects.
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The images demonstrate that TMEM27 antibody can mediate cellular uptake of siRNA
30 through recognition of membrane imbedded human TMEM?27.

Figure 9 shows the quantified cell surface secondary antibody immunostaining and
cytoplasmic region intensity of Cy5. The samples were prepared with doxycyclin induced human
TMEM27 expressing (black bars) and non-induced (white bars) cells and incubated for 1 hour
with different combinations of siRNA and antibody. From left to right on the x-axis: 67 nM

35 TMEM27 8/9 primary antibody conjugated with siRNA-Cy5 (average 2.4 molecules pr
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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.
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2. The antibody of claim11, wherein the antibody is directed to hunman
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and anfggé%%%%conpound covalently 30 linked to the anti body. WO

2011/0 / EP2010/ 061078 18 14. The conjugate of claim 13, wherein

the active conpound is a toxin or a si RNA nol ecule, preferably a si RNA
nol ecul e. 6. The antibody of claims 1 to 5, wherein the antibody comprises CDR1 to CDR3 of a Vi

domain of an antibody obtainable from hybridoma cell line TMEM27-8/9 (DSM ACC2995) and
15 CDRI to CDR3 of a Vi, domain of an antibody obtainable from hybridoma cell line TMEM?27-
8/9 (DSM ACC2995).

7. The antibody of claims 1 to 6, wherein the antibody comprises a Vi domain and a Vi,
domain of an antibody obtainable from hybridoma cell line TMEM27-8/9 (DSM ACC2995).

8. The antibody of claims 1 to 7, wherein the antibody is produced by hybridoma cell line
20 TMEM27-8/9 which was deposited with the DSMZ (German Collection of Microorganisms and
Cell Cultures) on May 27, 2009 and received the deposit number DSM ACC2995.

9. The antibody of claims 1 to § for use as a medicament.

10. Use of the antibody of claims 1 to 8 for the manufacturing of a medicament for the
treatment of a disease involving modulation of TMEM27 cleavage and its signaling pathway,

25 preferably diabetes.
11. The antibody of claims 1 to 8 for use in treating diabetes.

12. Use of the antibody of claims 1 to 8 for the in vivo imaging of beta cell islet and beta-

cell mass in a pancreas of an animal.

13. A conjugate comprising an antibody of claim 1 to 8 and an active compound covalently
30 linked to the antibody.



15. A hybridoma cell line TMEM27-8/9 which was deposited with the DSMZ
(German Col | ection of Mcroorganisns and Cell Cultures) on May 27, 2009 and

recei ved wbeodaps®iit 5 nunmber DSM ACC2995. 16. A neclraireo1iaosm7srol ecul e
conprising a sequence encoding a VH dsnain of an anti body obtainable from
hybri doma cell |ine TMEM27-8/9 (DSM ACC2995). 17. A nucleic acid

nol ecul e conpr|5|ng a sequence encodlng a VL domai n of an anti body
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nucl ei ¢ aci Tl S|n uence enco an "anti dy pro ced
by hybmiadesvde, cpeftfbrab]ymeSlKNEl\maﬂeBwlg V\:hl ch was deposi ted with the DSMZ (Ger man
Col Il ection of Mcroorganisnms and Cell Cultures) on May 27, 2009 and

recei ved the &qgeﬁuémwemfnemm%%mch was de£o§19ed }fﬁ%@bs@mﬁ@eﬁhﬁg

the nucleic aci d sequence of cl 6 to 1 A host cel rising
the vedtdrctimn ef Migiopeganisms angly ek’rﬁ“él]fﬁurﬁﬁéﬁp. Mﬁ%@ dagap éﬁc%‘é@rde‘i% Kepdh o
espexi alpbemDSM A€epefice to the foregoi ng exanpl es.

16. A nucleic acid molecule comprising a sequence encoding a Vi domain of an antibody
obtainable from hybridoma cell line TMEM27-8/9 (DSM ACC2995).

17. A nucleic acid molecule comprising a sequence encoding a Vi, domain of an antibody
obtainable from hybridoma cell line TMEM27-8/9 (DSM ACC2995).

10 18. A nucleic acid molecule comprising a sequence encoding an antibody produced by
hybridoma cell line TMEM27-8/9 which was deposited with the DSMZ (German Collection of
Microorganisms and Cell Cultures) on May 27, 2009 and received the deposit number DSM
ACC2995.

19. A vector comprising the nucleic acid sequence of claims 16 to 18.
15 20. A host cell comprising the vector of claim 19.

21.The invention as described herein before, especially with reference to the foregoing

examples.



