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A CLASSIFICATION OF SUBJECT MATTER

IPC: CI2N 5/679(2010.01), CI2N 1540 (2006.01), CI2N 15113(2010.01), CI2N I5/12(2006.01),
CI2N 5/10 (2006.01), €120 1402 (2006.01) (more IPCs on the last page)

According to International Patent Classification (IPC) or 1o both national classification and IPC
B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
Keywords searched across whele IPC

Docurnentation searched other than minimim documentation to the extent that such documents are included in the fields searched

Electronic database(s) consulted during the international search {name of database(s) and, where practicable, search terms used)

(Queste] Orbit (FAMPAT), SCOPUS, PubMed (Medline), GenomeQuest (SEQ ID NOs: 1 and 2)
Keywords: BMI1, neuron, dementia, Alzheimer’s

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of docurnent, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y GU et al. “Heterozygous knockout of the Bmi-1 gene canses an early onset of phenotypes 1910 29
associated with brain aging” AGE. February 2014 (02-2014), vol. 35, no. 1, pages 129-139,
ISSN: ISSN:0161-9152
Y CAO et al. “Bmi-1 Absence Causes Premature Brain Degeneration”. PLOS ONE. February 2012 1910 29
(02-2012), vol. 7, no. 2, page €32015, ISSN: 1932-6203 (Electronic)
A ABDOUH et al. “Bmil Is Down-Regulated in the Aging Brain and Displays Antioxidant and 1to42
Protective Aciivities in Neurons™, PLOS ONE. February 2012 (02-2012), vol. 7, no. 2, page
€31870, ISSN: 1932-6203 (Electronic)
Further decuments are listed in the continuation of Box C. I:] See patent family annex.
*  |Special categories of cited documents: “T |later document published after the intematicnal filing date or priority
“A” |decument defining the general staie of the art which is not considered date and noi in conflict with the application but cited fo nndersiand
to be of particnlar relevance the principle or theory underlying the invention
“E” |carlier application or patent but published on or after the intermational “X” |document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to invelve an inveniive
“L” |decument which may throw doubts on prierity claim(s) or which is step when the document is taken alcne
cited to establish the publication date of another citation or other “¥Y” |document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to invelve an inventive step when the document is
“0” |decument referring to an oral disclosure, use, exhibition or other means combined with cne er mose other such documents, such combination
being obvious to a person skilled in the art
“P* |deenment published prior te the international filing date but later than | “&” |document member of the same patent family
the priority date claimed

Date of the actual completion of the intemational search
3 October 2017 (03-10-2017)

Date of mailing of the infernational search report
19 October 2017 (19-10-2017)

Name and mailing address of the ISA/CA
Canadian Intellectual Properiy OfTice

Place du Portage I, C114 - 1st Floor, Box PCT
50 Victoria Street

Gatinean, Quebec K1A 0C9

Facsimile No.: 819-953-2476

Authorized officer

Cynthia Bruce-Payne (819) 639-7765
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C (Continvation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category® | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A CHATOO et al. “The Polycomb Group Gene Bmil Regulates Antioxidant Defenses in 1i042
MNeurans by Repressing p53 Pro-Oxidant Activity”. THE JOURNAL OF
NEUROSCIENCE. 14 January 2009 (14-01-2009), vol. 29, no. 2, pages 529-542,
ISSN:0270-6474

A CHOI et al. “A three-dimensional human neural cell culture model of Alzheimer’s 1042
disease”. NATURE. 13 November 2014 (13-11-2013), vol. 515, no. 7526, pages 274-278,
ISSN:0028-0836

A ISRAEL et 1a. “Probing sporadic and fartilial Alzheimer’s disease using induced 1042
pluripotent siem cells” NATURE. 25 January 2012 (25-01-2012), vol. 482, no. 7384, pages
216-220, ISSN:0028-0836
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International application No.
INTERNATIONAL SEARCH REPORT PCT/IB2017/053544
Box No. I Ohservations where certain claims were found unsearchable (Continuation of item 2 of the first sheet)

This intemnational search repott has not been established in respect of certain claims under Article 17{2)a) for the following reasons:

1. | Claim Nos.:
because they relate 1o subject matter not required to be searched by this Authority, namely:

2. [T Claim Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirerents to such an extent that no|
meaningful international search can be carried out, specifically:

3. [[] Claim Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 0.4(a).

Box No. I Ohservations 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:

See Supplemental Sheet

1. [[] As allrequired additional search fees were timely paid by the applicant, this international search repori covers all searchable claims.

2. ¥ Asall searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of additional
fees.

3. [[] Asonlysome of the required additional search fees were timely paid by the applicant, this international search report covers only those
claims for which fees were paid, specifically claim Nos.:

4. [[] Norequired additional search foes were timely paid by the applicant. Consequently, this international search report is restricted to the
invention first mentioned in the claims; it is covered by claim Nos.:

Remark on Protest [0 The additional search fees were accompanied by the applicant”s protest and, where applicable, the payment of
a protest fee.

[] The additional search fees were accompanied by the applicant's protest but the applicable protest fee was not
paid within the time limit specified in the invitation.

[7] Mo protest accompanied the payment of additianal search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2013) Page 3of 7



(44) JP 2019-524158 A 2019.9.5

International application Ne.

INTERNATIONAL SEARCH REPORT PCT/IB2017/053544

Continuation of Box No. III:

The claims are directed to a plurality of inventive concepts as follows:

Group A - Claims 1 to 18 and 30 to 33 are directed to an isolated BMI1-deficient primate cortical neural cell, an in vitro culture of said
cell, a method of preparing said cell, a method and it for screening anti-Alzheimer drugs using said cell;

Group B - Claims 19 to 29 are directed fo a screening method for identifying a potential anti-Alzheimer drug comprising contacting a
cell or animal having BMI1-deficiency with a compound to be tested and the use of a non-human animal having a BMI1-deficiency as
an animal model of Alzheimer's disease; and

Group C - Claims 34 to 42 are directed 1o methods for diagnosing Alzheimer's discase.

The claims must be limited to one inventive concept as set out in PCT Rule 13. Presently, group B claims encompass the BMII1 homozygous
(~/-) and heterozygous (+/-) animal models disclosed in Gu et al. and Cao et al. Notably, axonal swelling, axonal segment breaks, synaptic
atrophy and neuronal apoptosis have been demonstrated in the brains of these animals. Notably, these features fall within the scope of the
“phenotypic hallmark of Alzheimer's disease” set forth in the claims. Consequently, a single general inventive concept over the prior art ,
linking the above group of claims, is absent.
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