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) - PCT/US2010/002173 10.07.2012 !

61200390004 PATENT COOPERATION TREATY

RN PCT

INTERNATIONAL SEARCH REPORT
{PCT Anticle 18 and Rules 43 and 44)

Applicant’s or agent’s file reference FOR FURTHER see Form PCT/ISA220
ACTION as well ns, where applicable, item $ below.
International application No. International filing date (daymonthAyear) | (Earliest) Priority Date (day/month/year)
PCT/US 10/02173 05 August 2010 (05.08.2010) 05 Augusl 2009 (05.08.2009)
Applicant '

INTRA-CELLULAR THERAPIES, INC,

This intermational search repor has been prepared by this iniemational Searching Authority and is transmited o the applicant
nccording 1o Article 18. A copy is being ransmitted 1o the [nternational Burcau.

This international search report consists of a total of Z sheets.
D It is also accompanied by a copy of each prior ant document cited in this report.

1. Basis of the report
a. With regard to the language, the international scarch was carried out on the basis of:
the international application in the language in which it was filed.

D & translation of the intemational application into which is the language of
a translation furnished for the purposcs of imemational search (Rules 12.3(a) and 23.1(b)).

b. D This international search repert has been established taking into account the rectification of an ¢bvious mistake
anthorized by or notified to this Authority under Rule 91 (Rule 43.6bis(z)).

c. With regard 1o any nucleotide and/or amino acid sequence disclosed in the international application, see Box No, 1.

2. E] Certain claims were found unsearchable (see Box No. I1).
3. Unity of invention is lacking {3c¢ Box No. I1I}.

4, With regard to the title,
IE the iext is approved as submitted by the applicant.
D the 1ext has been established by this Authority to read as follows:

5. With regard to the abstract,
D the text is approved as submitied by the applicant.

X the text has been established, according 10 Rule 38.2, by this Authority as it appears in Box Ne. IV. The applicant
may, within one month from the date of mailing of this intemational search report, submit comments to this Authority.

6. With regard to the drawings,
8. the figure of the drawings to be published with the abstract is Figure Mo. 8
as sugpested by the applicant.
as selected by this Authority, because the applicant failed to suggest a figure.
D as selected by this Authority, because this figurc better characterizes the invention.
b. D none of the figures is to be published with the abstract.

Form PCTASAR10 (first sheet) {July 2009)
21.8. 2012
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INTERNATIONAL SEARCH REPORT Intemational application No.
PCTUS 10102173

Box No. I Nucleotide and/or amino acid sequence(s) {Continuation of item 1.c of the first sheet)

1. With regard to any nucleotide and/or amino acid sequence disclosed in the internationzl application, the int¢rnational search was
cartied out on the basis of a sequence listing filed or furnished:

a. (means)

on paper
?:1 in electronic form

b. (time)
in the intemnational application as filed
7
together with the international application in electronic form
El subsequently to this Authority for the purposes of search
2 D In addition, in the case lhat more than one version or copy of a sequence listing has been filed or fumished, the reguired

statements that the information in the subsequent or additional copies is identical (o that in the application as filed or does
not go beyond the application as filcd. as appropriate, were fumished.

3. Additional comments:

Form PCT/ISA210 (continuation of first sheet (1)) (July 2009}
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INTERNATIONAL SEARCH REPORT International application No.
PCTAS 10/D2173

BoxNo. Il  Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international scarch report has not been established in respect of certain claims under Article 17(2)(g) for the following reasons:

I D Claims Mes.:

because they relate to subject matter not required to be searched by this Authority, namely:

2 D Claims Nos.:

because they refate W pants of the international applicalion that do not comply with the prescribed reqéirements to such an
exient that no meaningful internationat scarch can be carried ont, specifically:

3. D Claims Mos.:
becausc they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. [II  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

This appication contains the foliowing inventions or groups of invantions which are not $o inked as to form a single general inventive
cancept under PCT Rule 13.1, In onder for all inventions to be examined, the appropriate additional examinalion fees must ba paid.
Group 1+: claims 1-2, 4, 9-10, 17, drawn lc a gSAP peplide selected from a-g as indicated in claim 1, wherein the gSAP peptide is
isolaied or separated from its natural environment. The first named Invention Is limited to wherein tha gSAP peptide is 100% identical to
the first sequence depicied in Figure 1 (a), thal is SEQ ID NO: 1. Applicant Is invited to elect additional features from a.-g from claim 1,
including different SEQ ID NO(s), ar a fragment of gSAP capable of forming a complex with gamma secretase (claim 1-f), or a gSAP
from mammalian species that is not represented by the claimed SEQ 1D NOs: 1-6 (ciaim 1-e), a transgenic cell containing &
heteralogous gene which expresses a gSAP peplide [daim 4), orfand a method of identifying compounds using gSAP peptide {claims
9-10) to be searched by paying additional fee for each election. Note, the additional claims and scope of each claim will be searched
will depend upon the applicant's elaction.

Note:  Claims 4, 9-10 are excluded from the search because thay raquire a search of nonelected subject matters.

-see continuation gheet-

1. D As all required additional search fees were timely paid by the applicant, this international scarch report covers all searchable
claims.

2. D As all scarchablc claims could be scarched without effort justifying additional fees, this Authority did not invite payment of
additicnal fees.

3. D As only some of the required additional search fees were timety paid by the applicant, this imemational search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. @ No required additional search fees were timely paid by the applicant Consequently, this intemational search report is
restricted to the invention first mentioned in the claims; it is covered by ¢laims Mos.:
1-2, 17, limited to wherein the gSAP peptitda is 100% identical to the first sequence depicted in Figure 1 (a), that Is SEQ ID
NO: 1

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fiee was not paid within the time limit specified in the invitation.
I:] No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (cominuation of first sheet (2)} (July 2009)
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INTERNATIONAL SEARCH REPORT Intermations] application No.
PCT/US 10/02173

Box No. IV Text of the abstract {Continuation of item 5 of the first sheet)

The disclosure provides a gamma secretase activating proteln {gSAP) that acllvates gamma-secretase to groduce beta-amyloid protein
{A.beta). Deposition of A.beta has been associated with Alzheimer’s diseass and other pathologies. The disclosure further provides
screening methods, research tools, Inhibitors of gSAP, and methods of dizgnosis, treatment and control of Alzhelmer's disease as well
as othet neurodegenerative canditions associaled with depasition of A bela.

Form PCT/ASA210 (continuation of first sheet (3)) (July 2009)
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INTERNATIONAL SEARCH REPORT International application No.
PCTAIS 10402173

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8)- CO7K 1/00; CO7K 16/00; C12P 21/06 (2012.01)
USPC - 530/350; 530/387.1; 435/69.1
According to international Patent Classification {IPC) or o both nationa! classification and IPC

B. FIELDS SEARCHED -

Minimum docurnentation searched (classification system lollowed by classification symbols)
IPC(8) - COTK 1/00:COTK 16/00;C12P 21/06;C12N 15/00;C12N S/00;C12N 15/11:A61K 39/295;A01K 67/00,C0O7H 21/04 (2012.01)
USPC - 530/350; 530/387.1; 435/69.1; 435/320.1; 435/325; 514/44A; 424/130.1; 800/13; 536/23.1

Documentation searched other than minimum documentation 1o the exient that such documents are included in the fields searched
IPC{8} - CO7K 1/00;CO7K 16/00;C12P 24/06,C12N 15/00;C12N 5/00;C12N 15/11,AB1K 29/385.A01K 67/00;COTH 21/04 (2012.01)
USPC - 530/350; 530/387.1; 435/69.1; 435/320.1; 435/325; 514/44A; 424/130.1; BO0/13; 536/23.1 - sce Keywand below

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
PubWEST(LISPT,PGPB EPAB,.JPAB) Medline, Google: gamma-secratase activating pratein, gSAP, PION, Pigeen homotague protsin,
ofigedendrocyte, atzheimer's, transgenic call, integrate, siable, express, Isolate, purify, protein, poptypegpiide, fragment, pap‘bds. label,
tag, activate, secretase, recombinant cell, bactedal, baculovirus, mammalian

C. DOCUMENTS CONSIDERED TQO BE RELEVANT

Catcgory® Citation of document, with indication, where appropriate, of the relevant passages Relevant 1o claira No.

Y Uniprot_A4D1B5, Gamma-secretase-activating protein, Profein pigeon homolog, Last modified | 1-2, 17
20 May 2008 [onlne]. [Relrdeved on 2011.11.10). Retrieved from the Intemet: <URL:
hitp:ffwww.uniprot.org/uniprot/A4D 1B5> Gene Names; Protein names; and Sequence, that
is100% idenlical to the claimed SEQ 1D NQ: 1

Y US 2004/0171823 A1 (NADLER et al.} 02 Septernber 2004 (02.09.2004}, Absiradt, para [0003], | 1-2. 1T
[0044). [0014), (0042, [0043]. [0044]), [0077], 10107], [0112], and SEQ ID NO: 466 {268 a.a ),
which is 100% identical 1o amino acid residues 587-854 of the claimed SEQ 1D NO: 1 (854 a.a.),
and compiises a region betwaen amino acid residuas 180-192, that is 100% identical o the
daimed SEQ ID NO: 7, and a region belween amino acid residues 193-204, that Is 100%
Identical to the claimed SEQ 1D NQ: B. [note: this reference anficipates claim 1-c, but is not In
the scope of this opinion.)

A .| WO 2005/016962 AZ (ABBAS ot al.) 24 February 2005 {24.02.2005), pg 12, In €, 17-19, and 12,17
28: and SEQ 1D NO: 2741 (268 aming acids) that is 100% identical 1o 5 region between amino
acid residues 637-854 of the dlalmed SEQ 1D NO: 1 {854 a.a.)

T HE et al. Gamma-secretase activating protein is a therapeutic target for Alzheimer's disgase. 12,17
Nature, 200 Sep 2, Vol. 467, p. 95-88. Entire documentation especially Abstract, pg 95, col 2;
and pg 96, col 2, last para and Fig 1

l:l Further documents are listed in the continuation of Box C. D
. Speclal cau:gones of ciied documents: “T" later document published afier the intemationa) fiting date or priority
“A" ing the | skate of the art which is not considered date and not in conflict with he application but cited o understand
to be of particular relevance the principle or theary underlying the invention
“E" Cﬂf"ﬁ'lwhmll"“'l’ﬂﬂm but published on or after the interational  “X™  document of panticular relevance; the clsimed invention cannct be
filing date considered novel or cannot be considered 1o involve an inventive
“L" document which may throw doubis an priority claim(s) or wlu:h is step when the document is waken alonc
sgglheason(ass ifted) date of B of p 1 ; the claimed i ion cannot he
P‘ -~ pec s considered to uwolve an inveniive siep when 1 document is
“o g to an oral disch , use, exhibition or other combined with one or more such d suth
means being obvious 10 & person skilled in the an
“F' documen published prior to the inlernational filing date but later than  « g~ i
the priocity dets claimed ing '‘®"  document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international scarch repont
28 Juns 2012 (26.06.2012) 1 0 JUL 2012
Name and mailing address of the 1SA/US Anthorized officer:
|Mail Stop PCT, Attn: ISAMS, Commissioner for Palents Lee W. Young
P.O. Box 1450, Alexandria, Virginia 22313-1450
. PCT Helpdeslc 5712720300
Facsimile No.  g7i.273.3301 PCT DSP: 5T1.272.7714

Form PCT/ISA/210 (second sheet) (July 2009)
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Continuation of
Box No Il {unity of invention is lacking)

Group W, ¢laim 3, drawn to a vector comprising a gene for 2 gSAP peptida aperably linked 1o a helerslogous promoter.

Group !, claim 3. drawn to a nudeic acid which is or which expresses a RNA consirucl capable of inhibiting gSAP expression in a
mammalian cell.

Group IV, daim B, drawn to an antibody 1o a gSAP.

Group V, claim 7, drawn to an vateine comprising an immunogenic fragment of gSAP in combination with a suitable adjuvant and/or
carrter,

Group VI, claim 8, drawn io a non-human gSAP knockoyl marmal, wherein its gene for gSAP is disrupled.

Group VI, claims 11-12, drawn to 8 dedvative of imatinib whergin tha mathylpipirizingl moiety of imaiinib is substiluted or modified with a
labeling group.

Graup VIl claims 13, 14-16, and 18-22, drawn io a method of identifying persons at risk ofdveinplng Alzhelmer's disease, or a
methed of identifying a candidate for reatment with gSAP-targeted therapy, comprising measuring gSAP expression, o identifying
patients having mutatlons or ganenc vanatnns affecting gSAP or a method for inhibiting the accumulation of abnormal protein
aggregates In & wanm-blood [ or a method of g Alzheimer’s diseasa, and/or other disorders as indicated in claim 15,
comprising administering an effective amuum ofa uurrlpuund o inhibdl gSAP activity.

Group IX, daim 18, drawn to use of gSAP derivatives in bicchemical or genetic screening systems to identify further proteins in the
§SAP macromolecular complex,

The inventions listed as Groups |-1X do not ralate to a single genaral inventiva concepl under PCT Rula 13.1 bacausa, under PCT Rule
13.2, they lack the same er caomesponding special technical features for the following reasons:

Groups |- VIIl do not include the inventive concept of using biochemical or genetic scraening systems to identify further proteins in the
gSAP macromolecular complex, as raquired by Group IX. :

Groups 1-VIl and IX do not indude tha inventive concapt of measuring gSAP exprassion, or identifying patiants having mutations or
genetic variations affecting gSAP, or the inventive concept of adminislering an efieciive amount of a compound 1o inhibit gSAP aclivityas
required by Group VI,

Groups IVl and VIILIX do not include the inventive concept of a derivative of imatinib, as required by Group VIl

Groups |-V and VIHX do not include the inventive concept of a non-human gSAP knockout mamemel, wherein its gene for gSAP |s
disrupted, as required by Group VI.

Groups -\ and VHX do not include the inventive concept of &n vacdne comprising an immunogenic fragment of gSAP in combination
with a sultabla adiuvan, as raquired by Group V.,

Graups il and V-1X do not indude the mventive concept of an antibody to 3 gSAP, as requirad by Group IV.

Graups k-l and IV-1X do nol include the inventive concept of 8 nucleic acid which is or which expresses a RNA construct capable of
inhibiting gSAP expression in a mammalian cell, as requirad by Group Iil.

Groups | and Il1-1X do not include the inventive concept of a vectaor comprising a gene for a gSAP peptide operably linked to a
heterologous promoter, as required by Group Il

Furthermore, among Group H+, each sequence in Tabla 1 {SEQ ID NO: 1-8), Is structurally different from all others; and a peplide that is
at least B0% identical to the claimed SEQ ID NO: 1 will not be at least 60% identical to the claimed SEQ ID NO: 2-6 because of the
saguence differences among SEQ ID NOs: 1-6, and vice versa. Further more a peptide thal is produced by a recombinant cell or a
labeled peptide does not incuded the inventive concept of a fragment of gSAP capable of forming a complex with gamma secretase, a
transgenic call containing a heterologous gene which expresses the peptide, or a method of identifying compounds using the peptide,
and vice versa, each peplide product or method requires different technologies to produce or detect.

Frrsemassyrarrar e Continued in the next extra sheet

Form PCT/TSA/R210 (extra sheet) (July 2009)
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Continuation of ]
The previous extra sheet - Box No Nl {unity of invention is lacking)

The invenlions Groups HV and VIIHX share the technical feature of a gSAP peptide selected from a-g as indicated in claim 1, inchuding
a. A peplide at least 60% similar to a sequence selected from the sequences depicted In Figure 1, c. a peplide comprising the sequence
Seq ID No.7 (L WDHPMSSNIISR) and/or Seq ID No.B (NHVTRULGNYKK), d. any of the peptides of Seq ID Nes. 1-5 as depicted in
Figure 1, g. a fragment of approximately 16 kDa from the C-terminal of eny of Seq ID Nos. 1-6 as depicted in Figure 1, wherein the
gSAP peplide is isolated or Separated from its natural environment. However, this shared technical feature does not represent a
contribution over prior at. Specifically, Uniprot_A4D1B5, disdoses a PION sequence that is renamed as Gamma-secretase-activating
protein, {Last madified: 20 May 2008 [Retrieved on 2011.11.10] URL: http:#www_uniprol org/uniprot/A4D1BS>, that is100% identical 1o
the claimed SEQ ID NO: 1. Please also see He et al. ( Nature. 2010, Vol. 467, p. 95-98; pg 55, col 2, top para - 'wa characterize PION
as a GSAP'). Furthermara, US 20040171823 A1 to NADLER el al. (hereinafter '‘Nadler} discloses an isolated peptide comprising the
sequence Seq ID No.7 (LWDHPMSSNIISR) and/or Seq 1D No.& (NHVTRLLONYKK) (para [0014] - isalated proteins, polypeplides,
peptides ... which reguiate the NF-.kappa.B pathway ... comprise the aming a¢id sequences ... set forth in Tables 1-6'; para [0044] - the
amino acld seguences shown in Tables 1-6 (SEQ ID NOS .. 468", wherein SEQ 1D NO: 466 {268 a.a.) comprising a region between
aming acid residues 180-192, thal Is 100% identical to the daimed SEQ ID NO: 7, and a reglon between amine acid residues 153-204,
that is 100% identical fo the dalnwd SEQ 10 NO: 8), and {g) a fragment of approximately 16 kDa from the C-terminal of Seq ID NO. 1,

vherein the peplide is isolated or separated from its natural environment {para [0014] - isolated.. peplides . Tables 1-6°; para [0D44] -
the aming acid sequences ... in Tablas 1-6 (SEQ 1D NOS ...466", whereln SEQ ID NO: 466 (268 a.a.) is 100% identical to the C-terminal
region between amino acid residues S87-854 of the claimed SEQ D MO: 1 (854 a.a.), that s a [ratgnent of about 20 kDa fram the C-
terminal of the claimed SEQ ID NO: 1 and comprises a fragment of approximately 16 kOia from the C-ierminal of the Seq ID NO. 1; para
[0043] - ‘a protein fragment, or peplide _.is further embraced by the presant invention’; pg 51, Table 4 - 'Ofigodendrocyte...446°). Nadler
further discloses wherein the [solated pepiide Is labeled (para [0112] - ‘labeled NF- kappa,B pathway-associated polypeplide’; para
[0014], [0044], SEQ ID NO: 466). Although Nadler does not specifically teach the protein is a fragment of gSAP, the sequence of the
peptide disclosed indicates the SEQ 1D NO: 466 disciosed by Nadler is tha c-terminal portion betwesn amino acid residues 587-854 of
@SAP having SEQ 1D NO: 1. Withoul a shared spedial technical feature, the inventions lack unity with one another.

The inventions of Group IV and the claim 19 of Group Vill further share a technical feature of an antibody that binds to gSAP.
However, this shared tachnical feature does not represent a contribution over prior art. Specifically, Nadler further discloses an antibody
against a gSAP peptide sequence {para [0016] - isolated antibodlas iha! are specifically reactive with the NF- kappa.B-associated

polypeplides’; para para [0014] - isolated proteins, polypeptides, p ... which regulata the NF- kappa.B pathway ... comprise the
amino acid sequences ... 521 forth in Tablas 1-6'; para [0044] - the amino ack sequences shawn in Tables 1-6 (SEQ D NOS |, 466",
wherein SEQ ID NO: 466 (268 a.a.} Is 100% Identical to the C-terminal regicn betwaen amino acid reskives 587-854 of the claimed
SEQ ID NO: 1 (854 aa.), that is a fragment of about 29 kDa from the C-lenminal of the claimed SEQ ID NO: 1, as discussed above).
Without a shared special technical feature, the inventions lack unity with one another.

Groups |-IX therefore lack unity under PCT Rule 13 because they do not share a same or comesponding special technical feature.

Form PCT/ISA/210 (extra sheet) (July 2009)
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