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the principle or theory underlying the invention
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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

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

l. D Claims Nos.:

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

2. D Claims Nos..

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningtul international search can be carried out, specifically:

3. [Z Claims Nos.: 28
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

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

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

-***.Please See Supplemenlal Box-***-

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

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

3. % As only some 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 claims Nos.:

Group | (Claims 1-20, 22-27, 29, 34-41, 43-48, AND ABCAID), Group Il (Claim 21), Group
I} (Claims 30-33), and additional biomarkers AiM2, GUCY2D, RBP3, SULTIEI, SLC2AI2, CENPA, and
ALCAM

4. No required additional search fees 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 claims Nos.:

Remark on Protest D 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.

K‘ No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2019)
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-***-Continuation of Box No. !l - Observations where unity of invention is lacking:

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Groups I+, Claims 1-20, 22-27, 29, 34-41, 43-48, and ABCA10 (biomarker) are directed toward methods for predicting a risk for
developing Alzheimer's disease, treating Alzheimer's disease, and reducing the risk for developing Alzheimer's disease-related
comorbidities; and kits and diagnostic panels associated therewith.

The methods, diagnostic panels, and kits will be searched to the extent they encompass ABCA10 (biomarker). Applicant is invited to elect
additional biomarker(s) to be searched. Additional biomarkers will be searched upon the payment of additional fees. It is believed that
claims 1, 2, 3 (in-part), 4, 5 (in-part), 7-9, 10 (in-part), 11-14, 15 (in-part), 16, 17-20 (each in-part), 22-27 (each in-part), 29, 34-36, 38
(in-part), 39, and 44-48 encompass this first named invention and thus these claims will be searched without fee to the extent that they
encompass ABCA10 (biomarker). Applicants must specify the searchable claims that encompass any additionally elected biomarker(s).
Applicants must further indicate, if applicable, the claims which encompass the first named invention, if different than what was indicated
above for this group. Failure to clearly identify how any paid additional invention fees are to be applied to the "+" group(s) will result in
only the first claimed invention to be searched/examined. An exemplary election would be ABCA4 (biomarker).

Group I, Claim 21 is directed toward a method of pharmaceutical testing for drug screening, toxicity, safety, and/or pharmaceutical
efficacy studies using a patient specific neural organoid.

Group I, Claims 30-33 are directed toward a method for detecting one or a plurality of biomarkers from different human chromosomes
associated with Alzheimer's disease using data analytics that obviates the need for whole genome sequence analysis of patient genomes

Group IV, Claim 42 is directed toward a method of using a neural organoid along with confirmatory data, and novel data to develop
signature algorithms with machine learning, artificial intelligence and deep learning.

The inventions listed as Groups I+ and 1I-IV do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT
Rule 13.2, they lack the same or corresponding special technical features for the following reasons: the special technical features of
Groups I+ include ABCA10, not present in any other Group; the special technical features of Group Il include a method of pharmaceutical
testing, not present in any other Group; the special technical features of Group Ill include data analytics that obviate the need for whole
genome sequence analysis, not present in any other Group; the special technical features of Group IV include signature algorithms, not
present in any other Group.

There is no single technical feature that is shared by all of Groups I+ and 1I-IV. Groups I+, il and IV share the technical features including:
a neural organoid. Groups I+ and Il share the technical features including: detecting biomarkers from humans associated with
Alzheimer's disease.

However, these shared technical features are previously disclosed by US 2019/0017018 A1 to Ohio State Innovation Foundation
(hereinafter 'Ohio’).

Ohio discloses a neural organoid (a neural organoid; abstract); and detecting biomarkers from humans associated with Alzheimer's
disease (assessing changes in gene expression (detecting biomarkers) from humans associated with Alzheimer's disease; Fig. 21A,
paragraph [0188]).

No technical features are shared between the biomarkers of Groups [+ and, accordingly, these groups lack unity a priori.

-***.Continued on Next Supplemental Page-**"-
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-***-Continued from Previous Supplemental Page-***-:

Groups |+ share the technical features including: a method for treating Alzheimer's disease in a human, using a patient-specific
pharmacotherapy, the method comprising a) procuring one or a plurality of cell samples from a human, comprising one or a plurality of
cell types; b) reprogramming the one or the plurality of cell samples to produce one or a plurality of induced pluripotent stem cell samples;
c) treating the one or the plurality of induced pluripotent stem cell samples to obtain one or more patient specific neural organoids; d)
collecting a biological sample from the patient specific neural organoid; e) detecting changes in Alzheimer's disease biomarker
expression from the patient specific neural organoid sample that are differentially expressed in humans with Alzheimer's disease: i)
performing assays on the patient specific neural organoid to identify therapeutic agents that alter the differentially expressed Alzheimer's
disease biomarkers in the patient-specific neural organoid sample; and g) administering a therapeutic agent for Alzheimer's disease to
treat the human; a kit comprising an array containing the sequences of one or a plurality of biomarkers in a human patient; a
patient-specific pharmacotherapeutic method for reducing risk for developing Alzheimer's disease-associated co-morbidities in a human,
the method comprising: a) procuring one or a plurality of cell samples from a human, comprising one or a plurality of cell types; b)
reprogramming the one or the plurality of cell samples to produce one or a plurality of induced pluripotent stem cell samples; c) treating
the one or the plurality of induced pluripotent stem cell samples to obtain one or more patient specific neural organoids; d) collecting a
biological sample from the patient specific neural organoid; e) detecting biomarkers of an Alzheimer's disease related co-morbidity in the
patient specific neural organoid sample; f) administering an anti-Alzheimer's disease therapeutic agent to the human; method for
detecting at least one biomarker, the method comprising: a) obtaining a biological sample from a human patient; and b) contacting the
biological sample with an array comprising specific-binding molecules for the at least one biomarker and detecting binding between the at
least one biomarker and the specific binding molecules; and a method for predicting a risk for developing Alzheimer's disease in a
human, the method comprising: a) procuring one or a plurality of cell samples from the human, comprising one or a plurality of celi types;
b) reprogramming the one or the plurality of cell samples to produce one or a plurality of induced pluripotent stem cell samples; c) treating
the one or the plurality of induced pluripotent stem cell samples to obtain a neural organoid; d) collecting a biological sample from the
neural organoid; e) measuring biomarkers in the neural organoid sample; and f) detecting measured biomarkers from the neural organoid
sample that are differentially expressed in humans with Alzheimer's disease.

However, these shared technical features are previously disclosed by Ohio, as above, in view of US 2018/0284139 A1 to Rai et al.
(hereinafter 'Rai'), in view of US 2018/0067133 A1 to Electrophoretics Limited (hereinafter 'Electrophoretics’).

Ohio discloses a method for treating Alzheimer's disease in a human ((a method for) treating Alzheimer's disease in a human;
paragraphs {0003], [0035], [0036], [0191]), (), the method comprising a) procuring one or a plurality of cell samples from a human,
comprising one or a plurality of cell types (the method comprising a) procuring one or a plurality of cell samples from a human,
comprising one or a plurality of cell types; paragraph [0184]); b) reprogramming the one or the plurality of cell samples to produce one or
a plurality of induced pluripotent stem cell samples (reprogramming the one or the plurality of cell samples to produce one or a plurality of
induced pluripotent stem cell samples; paragraph [0184]); c) treating the one or the plurality of induced pluripotent stem cell samples to
obtain one or more patient specific neura!l organoids (treating the one or the plurality of induced pluripotent stem cell samples to obtain
one or more patient specific neural organoids; paragraphs [0006], [0118]); d) collecting a biological sample from the patient specific
neural organoid (subjecting normal and APP mutant organoid to whole genome transcriptomic analysis (collecting a biological sample
from the patient specific neural organoid); paragraph {0188]; wherein, in order to perform the analysis a sample of the organoid must
have been used); e) detecting changes in Alzheimer's disease biomarker expression from the patient specific neural organoid sample
that are differentially expressed in humans with Alzheimer's disease (detecting changes in Alzheimer's disease biomarker expression
from the patient specific neural organoid sample that are differentially expressed in humans with Alzheimer's disease; paragraph [0188]),
a kit (a kit; paragraph [0079]) comprising an array containing the sequences of one or a plurality of biomarkers in a human patient
(comprising an array containing the sequences of one or a plurality of biomarkers in a human patient; paragraphs [0070], [0188]);
Alzheimer's disease-associated co-morbidities in a human (Alzheimer's disease-associated adenosine deficiency, x-chromosome
aneuploidy in the brain, and impaired neurogenesis (co-morbidities) in a human; Figures 21A and 21B); a method for detecting at least
one biomarker (a method for transcriptome analysis (detecting at least one biomarker); paragraph [0188]), the method comprising: a)
obtaining a biological sample from a human patient (the method comprising: a) obtaining a biological sample from a human patient;
paragraph [0184]); and b) contacting the biological sample with an array comprising specific-binding molecules for the at least one
biomarker and detecting binding between the at least one biomarker and the specific binding molecules (contacting the biological sample
with a microarray for transcriptomic expression analysis (an array comprising specific-binding molecules for the at least one biomarker
and detecting binding between the at least one biomarker and the specific binding molecules), paragraphs [0070), [0188]); and
performing assays on the patient specific neural organoid (performing assays on the patient specific neural organoid; paragraph [0071])
to identify therapeutic agents that alter the differentially expressed Alzheimer's disease biomarkers in the patient-specific neural organoid
sample (to identify therapeutic agents that alter the differentially expressed Alzheimer's disease biomarkers in the patient-specific neural
organoid sample; paragraphs [0071], (0188]).

-**.Continued on Next Supplemental Page-***-
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-***-Continued from Previous Supplemental Page-*"*-:

Ohio does not disclose: using a patient-specific pharmacotherapy; and g) administering a therapeutic agent for Alzheimer's disease to
treat the human,; a patient-specific pharmacotherapeutic method for reducing risk for developing Alzheimer's disease-associated
co-morbidities in a human, the method comprising: a) procuring one or a plurality of cell samples from a human, comprising one or a
plurality of cell types; b) reprogramming the one or the plurality of cell samples to produce one or a plurality of induced pluripotent stem
cell samples; c) treating the one or the plurality of induced pluripotent stem cell samples to obtain one or more patient specific neural
organoids; d) collecting a biological sample from the patient specific neural organoid; e) detecting biomarkers of an Alzheimer's disease
related co-morbidity in the patient specific neural organoid sample; f) administering an anti-Alzheimer's disease therapeutic agent to the
human; and a method for predicting a risk for developing Alzheimer's disease in a human, the method comprising: a) procuring one or a
plurality of cell samples from the human, comprising one or a plurality of cell types; b) reprogramming the one or the plurality of cell
samples to produce one or a plurality of induced pluripotent stem cell samples; c) treating the one or the plurality of induced pluripotent
stem cell samples to obtain a neural organoid; d) collecting a biological sample from the neural organoid; e) measuring biomarkers in the
neural organoid sample; and f) detecting measured biomarkers from the neural organoid sample that are differentially expressed in
humans with Alzheimer's disease.

Rai discloses a method for risk prediction and therapy of Alzheimer's disease (a method for risk prediction and therapy of Alzheimer's
disease; abstract), and Alzheimer's disease-associated co-morbidities (disease states associated with AD (Alzheimer's
disease-associated co-morbidities); paragraph [0035]), comprising measuring the amount of specific biomarkers in a sample from the
patient (comprising measuring the amount of specific biomarkers in a sample from the patient; abstract);, and for patient-specific
pharmacotherapy (to select therapies for use in a subject (patient-specific pharmacotherapy); paragraph [0035]).

Electrophoretics discloses identifying a panel of biomarkers to diagnose and determine the likelihood of developing Alzheimer's disease
(identifying a panel of biomarkers to diagnose and determine the likelihood of developing Alzheimer's disease; abstract); as well as
administering to a subject a therapeutic agent for Alzheimer's disease (administering to a subject a therapeutic agent for Alzheimer's
disease; paragraph (0037]).

It would have been obvious to a person of ordinary skill in the art at the time the invention was made to have modified the disclosure of
Ohio to have used the organoids developed by Ohio for risk prediction and personalized therapy selection for Alzheimer's disease, and
Alzheimer's associated co-morbidities, as disclosed by Rai, in order to better determine the likelihood of a person developing Alzheimer's
disease, and providing preventative treatment. It further would have been obvious to a person of ordinary skill in the art at the time the
invention was made to have administered an effective treatment for Alzheimer's disease, as disclosed by Electrophoretics, in order to
enable actual treatment and symptom amelioration.

Since none of the special technical features of the Groups I+ and II-IV inventions is found in more than one of the inventions, and since all
of the shared technical features are previously disclosed by a combination of the Ohio, Rai and Electrophoretics references, unity of
invention is lacking.
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