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GGCAGAGCGGCCAGCGCTGGGAACTGGCACTGGGTCGCTTTTGGGATTACCTGCGC
TGGGTGCAGACACTGTCTGAGCAGGTGCAGGAGGAGCTGCTCAGCTCCCAGGTCAC
CCAGGAACTGAGGGCGCTGATGGACGAGACCATGAAGGAGTTGAAGGCCTACAAAT
CGGAACTGGAGGAACAACTGACCCCGGTGGCGGAGGAGACGCGGGCACGGCTGTCC
AAGGAGCTGCAGGCGGCGCAGGCCCGGCTGGGCGCGGACATGGAGGACGTGCGCGG
CCGCCTGGTGCAGTACCGCGGCGAGGTGCAGGCCATGCTCGGCCAGAGCACCGAGG
AGCTGCGGGTGCGCCTCGCCTCCCACCTGCGCAAGCTGCGTAAGCGGCTCCTCCGC
GATGCCGATGACCTGCAGAAGCGCCTGGCAGTGTACCAGGCCGGGGCCCGCGAGGG
CGCCGAGCGCGGCCTCAGCGCCATCCGCGAGCGCCTGGGGCCCCTGGTGGAACAGG
GCCGCGTGCGGGCCGCCACTGTGGGCTCCCTGGCCGGCCAGCCGCTACAGGAGCGG
GCCCAGGCCTGGGGCGAGCGGCTGCGCGCGCGGATGGAGGAGATGGGCAGCCGGAC
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CCGCGACCGCCTGGACGAGGTGAAGGAGCAGGTGGCGGAGGTGCGCGCCAAGCTGG
AGGAGCAGGCCCAGCAGATACGCCTGCAGGCCGAGGCCTTCCAGGCCCGCCTCAAG
AGCTGGTTCGAGCCCCTGGTGGAAGACATGCAGCGCCAGTGGGCCGGGCTGGTGGA
GAAGGTGCAGGCTGCCGTGGGCACCAGCGCCGCCCCTGTGCCCAGCGACAATCACT
GA
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TGGGTGCAGACACTGTCTGAGCAGGTGCAGGAGGAGCTGCTCAGCTCCCAGGTCAC
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CGGAACTGGAGGAACAACTGACCCCGGTGGCGGAGGAGACGCGGGCACGGCTGTCC
AAGGAGCTGCAGGCGGCGCAGGCCCGGCTGGGCGCGGACATGGAGGACGTGTGCGG
CCGCCTGGTGCAGTACCGCGGCGAGGTGCAGGCCATGCTCGGCCAGAGCACCGAGG
AGCTGCGGGTGCGCCTCGCCTCCCACCTGCGCAAGCTGCGTAAGCGGCTCCTCCGC
GATGCCGATGACCTGCAGAAGTGCCTGGCAGTGTACCAGGCCGGGGCCCGCGAGGG
CGCCGAGCGCGGCCTCAGCGCCATCCGCGAGCGCCTGGGGCCCCTGGTGGAACAGG
GCCGCGTGCGGGCCGCCACTGTGGGCTCCCTGGCCGGCCAGCCGCTACAGGAGCGG
GCCCAGGCCTGGGGCGAGCGGCTGCGCGCGCGGATGGAGGAGATGGGCAGCCGGAC
CCGCGACCGCCTGGACGAGGTGAAGGAGCAGGTGGCGGAGGTGCGCGCCAAGCTGG
AGGAGCAGGCCCAGCAGATACGCCTGCAGGCCGAGGCCTTCCAGGCCCGCCTCAAG
AGCTGGTTCGAGCCCCTGGTGGAAGACATGCAGCGCCAGTGGGCCGGGCTGGTGGA
GAAGGTGCAGGCTGCCGTGGGCACCAGCGCCGCCCCTGTGCCCAGCGACAATCACT
GA
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AGCGGTGGAGACAGAGCCGGAGCCCGAGCTGCGCCAGCAGACCGAGTGGCAGAGCG
GCCAGCGCTGGGAACTGGCACTGGGTCGCTTTTGGGATTACCTGCGCTGGGTGCAG
ACACTGTCTGAGCAGGTGCAGGAGGAGCTGCTCAGCTCCCAGGTCACCCAGGAACT
GAGGGCGCTGATGGACGAGACCATGAAGGAGTTGAAGGCCTACAAATCGGAACTGG
AGGAACAACTGACCCCGGTGGCGGAGGAGACGCGGGCACGGCTGTCCAAGGAGCTG
CAGGCGGCGCAGGCCCGGCTGGGCGCGGACATGGAGGACGTGTGCGGCCGCCTGGT
GCAGTACCGCGGCGAGGTGCAGGCCATGCTCGGCCAGAGCACCGAGGAGCTGCGGG
TGCGCCTCGCCTCCCACCTGCGCAAGCTGCGTAAGCGGCTCCTCCGCGATGCCGAT
GACCTGCAGAAGCGCCTGGCAGTGTACCAGGCCGGGGCCCGCGAGGGCGCCGAGCG
CGGCCTCAGCGCCATCCGCGAGCGCCTGGGGCCCCTGGTGGAACAGGGCCGCGTGC
GGGCCGCCACTGTGGGCTCCCTGGCCGGCCAGCCGCTACAGGAGCGGGCCCAGGCC
TGGGGCGAGCGGCTGCGCGCGCGGATGGAGGAGATGGGCAGCCGGACCCGCGACCG
CCTGGACGAGGTGAAGGAGCAGGTGGCGGAGGTGCGCGCCAAGCTGGAGGAGCAGG

10

20

30

40

50



(24) JP 2023-551254 A 2023.12.7

CCCAGCAGATACGCCTGCAGGCCGAGGCCTTCCAGGCCCGCCTCAAGAGCTGGTTC
GAGCCCCTGGTGGAAGACATGCAGCGCCAGTGGGCCGGGCTGGTGGAGAAGGTGCA
GGCTGCCGTGGGCACCAGCGCCGCCCCTGTGCCCAGCGACAATCACTGAACGCCGA
AGCCTGCAGCCATGCGACCCCACGCCACCCCGTGCCTCCTGCCTCCGCGCAGCCTG
CAGCGGGAGACCCTGTCCCCGCCCCAGCCGTCCTCCTGGGGTGGACCCTAGTTTAA
TAAAGATTCACCAAGTTTCACGCA

Oooo0oo

O0OApoE3DDOOOODO(O0OOOS)
MKVLWAALLVTFLAGCQAKVEQAVETEPEPELRQQTEWQSGQRWELALGRFWDYL
RWVQTLSEQVQEELLSSQVTQELRALMDETMKELKAYKSELEEQLTPVAEETRARL
SKELQAAQARLGADMEDVCGRLVQYRGEVQAMLGQSTEELRVRLASHLRKLRKRLL
RDADDLQKRLAVYQAGAREGAERGLSAIRERLGPLVEQGRVRAATVGSLAGQPLQER
AQAWGERLRARMEEMGSRTRDRLDEVKEQVAEVRAKLEEQAQQIRLQAEAFQARLK
SWFEPLVEDMQRQWAGLVEKVQAAVGTSAAPVPSDNH

Oooo0oo

000OApoE3 ChristchurchDO0OODOODOO0O0OO0OO(OCODOOS)
MKVLWAALLVTFLAGCQAKVEQAVETEPEPELRQQTEWQSGQRWELALGRFWDYL
RWVQTLSEQVQEELLSSQVTQELRALMDETMKELKAYKSELEEQLTPVAEETRARL
SKELQAAQARLGADMEDVCGRLVQYRGEVQAMLGQSTEELRVSLASHLRKLRKRLL
RDADDLQKRLAVYQAGAREGAERGLSAIRERLGPLVEQGRVRAATVGSLAGQPLQER
AQAWGERLRARMEEMGSRTRDRLDEVKEQVAEVRAKLEEQAQQIRLQAEAFQARLK
SWFEPLVEDMQRQWAGLVEKVQAAVGTSAAPVPSDNH

Oooo0oo

000OApoE3 ChristchurchD O0OODOOO0O0OO(OOOO7)
ATGAAGGTTCTGTGGGCTGCGTTGCTGGTCACATTCCTGGCAGGATGCCAGGCCAA
GGTGGAGCAAGCGGTGGAGACAGAGCCGGAGCCCGAGCTGCGCCAGCAGACCGAGT
GGCAGAGCGGCCAGCGCTGGGAACTGGCACTGGGTCGCTTTTGGGATTACCTGCGC
TGGGTGCAGACACTGTCTGAGCAGGTGCAGGAGGAGCTGCTCAGCTCCCAGGTCAC
CCAGGAACTGAGGGCGCTGATGGACGAGACCATGAAGGAGTTGAAGGCCTACAAAT
CGGAACTGGAGGAACAACTGACCCCGGTGGCGGAGGAGACGCGGGCACGGCTGTCC
AAGGAGCTGCAGGCGGCGCAGGCCCGGCTGGGCGCGGACATGGAGGACGTGTGCGG
CCGCCTGGTGCAGTACCGCGGCGAGGTGCAGGCCATGCTCGGCCAGAGCACCGAGG
AGCTGCGGGTGAGCCTCGCCTCCCACCTGCGCAAGCTGCGTAAGCGGCTCCTCCGC
GATGCCGATGACCTGCAGAAGCGCCTGGCAGTGTACCAGGCCGGGGCCCGCGAGGG
CGCCGAGCGCGGCCTCAGCGCCATCCGCGAGCGCCTGGGGCCCCTGGTGGAACAGG
GCCGCGTGCGGGCCGCCACTGTGGGCTCCCTGGCCGGCCAGCCGCTACAGGAGCGG
GCCCAGGCCTGGGGCGAGCGGCTGCGCGCGCGGATGGAGGAGATGGGCAGCCGGAC
CCGCGACCGCCTGGACGAGGTGAAGGAGCAGGTGGCGGAGGTGCGCGCCAAGCTGG
AGGAGCAGGCCCAGCAGATACGCCTGCAGGCCGAGGCCTTCCAGGCCCGCCTCAAG
AGCTGGTTCGAGCCCCTGGTGGAAGACATGCAGCGCCAGTGGGCCGGGCTGGTGGA
GAAGGTGCAGGCTGCCGTGGGCACCAGCGCCGCCCCTGTGCCCAGCGACAATCACT
GA

Dooo0oo

000OApoE2 ChristchurchD0OOOOOOOOOO(OODOOB8)
MKVLWAALLVTFLAGCQAKVEQAVETEPEPELRQQTEWQSGQRWELALGRFWDYL
RWVQTLSEQVQEELLSSQVTQELRALMDETMKELKAYKSELEEQLTPVAEETRARL
SKELQAAQARLGADMEDVCGRLVQYRGEVQAMLGQSTEELRVSLASHLRKLRKRLL
RDADDLQKCLAVYQAGAREGAERGLSAIRERLGPLVEQGRVRAATVGSLAGQPLQER
AQAWGERLRARMEEMGSRTRDRLDEVKEQVAEVRAKLEEQAQQIRLQAEAFQARLK
SWFEPLVEDMQRQWAGLVEKVQAAVGTSAAPVPSDNH
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oooooao

O00OApoE2 ChristchurchDO OODODODOOOD((OODOOO9)
ATGAAGGTTCTGTGGGCTGCGTTGCTGGTCACATTCCTGGCAGGATGCCAGGCCAA
GGTGGAGCAAGCGGTGGAGACAGAGCCGGAGCCCGAGCTGCGCCAGCAGACCGAGT
GGCAGAGCGGCCAGCGCTGGGAACTGGCACTGGGTCGCTTTTGGGATTACCTGCGC
TGGGTGCAGACACTGTCTGAGCAGGTGCAGGAGGAGCTGCTCAGCTCCCAGGTCAC
CCAGGAACTGAGGGCGCTGATGGACGAGACCATGAAGGAGTTGAAGGCCTACAAAT
CGGAACTGGAGGAACAACTGACCCCGGTGGCGGAGGAGACGCGGGCACGGCTGTCC
AAGGAGCTGCAGGCGGCGCAGGCCCGGCTGGGCGCGGACATGGAGGACGTGTGCGG
CCGCCTGGTGCAGTACCGCGGCGAGGTGCAGGCCATGCTCGGCCAGAGCACCGAGG
AGCTGCGGGTGAGCCTCGCCTCCCACCTGCGCAAGCTGCGTAAGCGGCTCCTCCGC
GATGCCGATGACCTGCAGAAGTGCCTGGCAGTGTACCAGGCCGGGGCCCGCGAGGG
CGCCGAGCGCGGCCTCAGCGCCATCCGCGAGCGCCTGGGGCCCCTGGTGGAACAGG
GCCGCGTGCGGGCCGCCACTGTGGGCTCCCTGGCCGGCCAGCCGCTACAGGAGCGG
GCCCAGGCCTGGGGCGAGCGGCTGCGCGCGCGGATGGAGGAGATGGGCAGCCGGAC
CCGCGACCGCCTGGACGAGGTGAAGGAGCAGGTGGCGGAGGTGCGCGCCAAGCTGG
AGGAGCAGGCCCAGCAGATACGCCTGCAGGCCGAGGCCTTCCAGGCCCGCCTCAAG
AGCTGGTTCGAGCCCCTGGTGGAAGACATGCAGCGCCAGTGGGCCGGGCTGGTGGA
GAAGGTGCAGGCTGCCGTGGGCACCAGCGCCGCCCCTGTGCCCAGCGACAATCACT
GA

oooooad

OD00OApoE3 ChristchurchD OODODDODODOODDODOODODOOODDODOO((ODOODOZL20)
ATGAAGGTGCTGTGGGCCGCCCTGCTGGTGACCTTCCTGGCCGGCTGCCAGGCCAA
aGTcGAaCAGGCCGTcGAGACCGAGCCCGAGCCCGAGCTGCGCCAGCAGACCGAGTG
GCAGAGCGGCCAGCGCTGGGAGCTGGCCCTGGGCCGCTTCTGGGACTACCTGCGCT
GGGTGCAGACCCTGAGCGAGCAGGTGCAGGAGGAGCTGCTGAGCAGCCAGGTGACC
CAGGAGCTGCGCGCCCTGATGGACGAGACCATGAAaGAaCTcAAaGCtTAtAAGAGC
GAGCTGGAGGAGCAGCTGACCCCCGTGGCCGAGGAGACCCGCGCCCGCCTGAGCAA
GGAGCTGCAGGCCGCCCAGGCCCGCCTGGGCGCCGACATGGAGGACGTGTGCGGCC
GCCTGGTGCAGTACCGCGGCGAGGTGCAGGCCATGCTGGGCCAGAGCACCGAGGAG
CTGCGCGTGAGCCTGGCCAGCCACCTGCGCAAGCTGCGCAAGCGCCTGCTGCGCGA
CGCCGACGACCTGCAGAAGCGCCTGGCCGTGTACCAGGCCGGCGCCCGCGAGGGCG
CCGAGCGCGGCCTGAGCGCCATCCGCGAGCGCCTGGGCCCCCTGGTGGAGCAGGGC
CGCGTGCGCGCCGCCACCGTGGGCAGCCTGGCCGGCCAGCCCCTGCAGGAGCGCGC
CCAGGCCTGGGGCGAGCGCCTGCGCGCCCGCATGGAGGAGATGGGCAGCCGCACCC
GCGACCGCCTGGACGAGGTGAAGGAGCAGGTGGCCGAGGTGCGCGCCAAGCTGGAG
GAGCAGGCCCAGCAGATCCGCCTGCAGGCCGAGGCCTTCCAGGCCCGCCTGAAGAG
CTGGTTCGAGCCCCTGGTGGAGGACATGCAGCGCCAGTGGGCCGGCCTGGTGGAGA
AGGTGCAGGCCGCCGTGGGCACCAGCGCCGCCCCCGTGCCCAGCGACAACCACTAA
ooooogoad

O00ApoE2 ChristchurchDO OOODODOOODODODOODODOOODODOO(DODOODO11)
ATGAAGGTGCTGTGGGCCGCCCTGCTGGTGACCTTCCTGGCCGGCTGCCAGGCCAA
aGTcGAaCAGGCCGTcGAGACCGAGCCCGAGCCCGAGCTGCGCCAGCAGACCGAGTG
GCAGAGCGGCCAGCGCTGGGAGCTGGCCCTGGGCCGCTTCTGGGACTACCTGCGCT
GGGTGCAGACCCTGAGCGAGCAGGTGCAGGAGGAGCTGCTGAGCAGCCAGGTGACC
CAGGAGCTGCGCGCCCTGATGGACGAGACCATGAAaGAaCTcAAaGCtTAtAAGAGC
GAGCTGGAGGAGCAGCTGACCCCCGTGGCCGAGGAGACCCGCGCCCGCCTGAGCAA
GGAGCTGCAGGCCGCCCAGGCCCGCCTGGGCGCCGACATGGAGGACGTGTGCGGCC
GCCTGGTGCAGTACCGCGGCGAGGTGCAGGCCATGCTGGGCCAGAGCACCGAGGAG
CTGCGCGTGAGCCTGGCCAGCCACCTGCGCAAGCTGCGCAAGCGCCTGCTGCGCGA

10

20

30

40

50



(26) JP 2023-551254 A 2023.12.7

CGCCGACGACCTGCAGAAGTGCCTGGCCGTGTACCAGGCCGGCGCCCGCGAGGGCG
CCGAGCGCGGCCTGAGCGCCATCCGCGAGCGCCTGGGCCCCCTGGTGGAGCAGGGC
CGCGTGCGCGCCGCCACCGTGGGCAGCCTGGCCGGCCAGCCCCTGCAGGAGCGLEGC
CCAGGCCTGGGGCGAGCGCCTGCGCGCCCGCATGGAGGAGATGGGCAGCCGCCACCC
GCGACCGCCTGGACGAGGTGAAGGAGCAGGTGGCCGAGGTGCGCGCCAAGCTGGAG
GAGCAGGCCCAGCAGATCCGCCTGCAGGCCGAGGCCTTCCAGGCCCGCCTGAAGAG
CTGGTTCGAGCCCCTGGTGGAGGACATGCAGCGCCAGTGGGCCGGCCTGGTGGAGA
AGGTGCAGGCCGCCGTGGGCACCAGCGCCGCCCCCGTGCCCAGCGACAACCACTAA
oooooad

O ApoE shRNA 1000O0(OCOODO12)

TTGTAGGCCTTCAACTCCTTC

O ApoE shRNA 10000 (OOODOZ13)

GAAGGAGTTGAAGGCCTACAA

O0O0O0O0O0OOdddApoE shRNA 1(ODO00ODO14)
TTGTAGGCCTTCAACTCCTTCCATCTGTGGCTTCACTGAAGGAGTTGAAGGCCTAC
AA

oooooad

O ApoE amiRNA 1(O00O0ODO15)
ttgtcatcctcccacggtggccatttgttccatgtgagtgctagtaacaggccttgtgtcctTTGTAG
GCCTTCAACTCCTTCCATCTGTGGCTTCACTGAAGGAGTTGAAGGCCTACAAgacaa
cagcatacagccttcagcaagcctcca

OApoE shRNA 20000(O0O0OCDOZ16)

ctccaccgcttgctccacctt

OApoE shRNA 20000(0OODO17)

aaggtggagcaagcggtggag

ooooogod

0000000 OgApoE shRNA 2(0000O18)
ctccaccgcttgctccaccttAGTGAAGCCACAGATGaaggtggagcaagcggtggag
OApoE amiRNA 2(000CODO19)
tggaggcttgctgaaggctgtatgctgttgtcctccaccgcttgctccaccttAGTGAAGCCACAG
ATGaaggtggagcaagcggtggagaggacacaaggcctgttactagcactcacatggaacaaatgg
ccaccgtgggaggatgacaa

O ApoE shRNA 30000(OCOC0OCDOZ20)

tttgtaggccttcaactcc

O ApoE shRNA 30000(OCO00ODOZ21)

ggagttgaaggcctacaaa

ooooogoao

00000 OdgdApoE shRNA 3(0000O22)
tttgtaggccttcaactccAGTGAAGCCACAGATGggagttgaaggcctacaaa

O ApoE amiRNA 3(0 000 23)
tggaggcttgctgaaggctgtatgctgttgtctttgtaggccttcaactccAGTGAAGCCACAGAT
Gggagttgaaggcctacaaaaggacacaaggcctgttactagcactcacatggaacaaatggccacc
gtgggaggatgacaa

OO0O0O0OAAV2 ITROOOO((OOOO24)
AGGAACCCCTAGTGATGGAGTTGGCCACTCCCTCTCTGCGCGCTCGCTCGCTCACT
GAGGCCGGGCGACCAAAGGTCGCCCGACGCCCGGGCTTTGCCCGGGLCGGCCTCAGT
GAGCGAGCGAGCGCGCAGAGAGGGAGTGGCCAA
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INTERNATIONAL SEARCH REPORT Intemnational application No.
PCT/US21/60731

A.  CLASSIFICATION OF SUBJECT MATTER
IPC - A81P 25/28; C12N 15/79; C12N 15/86; C12N 15/63; AB1K 47/62; ABIK 47/42; AG1K 48/00 (2021.01)

cpe AG1P 25/28; C12N 15/79; C12N 15/86; C12N 15/83; AB1K 47/62; AB1K 47/42

According to [nternational Patent Classification {(IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
Soe Search History document

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
See Search History document

Electronic data base consulted during the international search (name of data base and, whers practicable, search terms used)
See Search History document

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2002/0107213 A1 (Verinden, SFF et al.} 08 August 2002: paragraphs [000], (0017], 1,2
[0029]-§0032] --
Y 3.4
Y US 2006/0142200 A1 (Zannis, VI et al.) 29 June 2008; paragraphs [0015], [0016]; SEQ 1D NOs:| 3, 4
o, 18
A US 2015/0183850 A1 (University of lowa Research Foundation, et al.) 02 July 2015; entire 1-4
document
A WO 20204112802 A1 (Prevail Therapeutics, Inc.) 04 June 2020; entire documant 1-4
D Further documents are listed in the continuation of Box C. I:I See patent family annex.
* Special categories of cited documents: “T" later document published after the international filing date or pricrity

date and not in canflict with the application but cited to understand

A" document defining the general state of the art which is not considered the principle ar theory underlying the invention

to be of particular relevance
“D”  document cited by the applicant in the international application “X" document of particular relevance; the ¢laimed invention cannot be

wge li licati f ; ; cansidered novel or cannot be considered to involve an inventive step
E?irnlgi :[lag ication or patent but published on or after the international oo e doommart 1o aken abore

“L™ document which may throw doubts on priority claim{s) or which “¥Y™ document of parlicular relevance; the claimed invention cannct
is rited to establish the i{auhlu:atu'm date of another citation or other be considered to involve an invenlive step when the document is
special reason (as specified) combined with one or more other such documents, such combination

“Q"  document referring toan aral disclnsure, ise, exhihitioner ather means being obvious to a person skilled in the art
“P"  document published prior ta the international filing date but later than  “&"™ document member ot the same patent family

e priority date clai
Date of the actual completion of the international search Date of mailing of the international search repont
24 March 2022 (24,03.2022) APR 0.7 2022
Name and mailing address of the 1ISA/US Authorized officer
Mail Stop PCT, Attn: ISAJUS, Commissioner for Patents Shane Thomas
P.C. Box 1450, Alexandria, virginia 22313-1450
Facsimile No. 571-273-8300 Telephone No. PCT Helpdesk: 571-272-4300

Form PCTASA/210 (second sheet) (July 2019)
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INTERNATIONAL SEARCH REPORT International application No.
PCTIUS21/60731
Box No. [ Nucleotide and/or amine 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 international application, the intemational search was
carried out on the basis of a sequence listing:
n. X] forming part of the international epplication as filed:
ﬁ in the form of an Annex C/ST25 text file.
D on paper or in the form of an imuge file.

h. D furnished 1ogether with the international application under PCT Rule 13fer 1{a) for the purposes of international search
vnly in the form of an Anncx C/ST.25 text file.

" I:I furnished subsequent to the international filing date for the purposes of international search only:
D in the form of an Annex C/ST.25 text file (Rule 13fex 1(a)).
D on paper or in the form of an image file (Rule 13ter.1(b) and Administrative Instructions, Section 713).
2. El In addition, in the case that more than one version or copy of 8 sequence listing has been filed or furnished, the required

statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished,

3. Additional comments;

Form PCT/AIS A/210 (continuation of first sheet (1)) (July 2019)
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INTERNATIONAL SEARCH REPORT Intemational aplpljcaﬁon No.

PCTAJS21/60731

Box No. I3 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheei)

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

1. I:I Claims Nos.:

because they relate to subject malter not required to be searched by this Autherity, namely:

2. I:l Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
axtant that no meaningfnl intarnatinnal search can he carried out. soecifically;

3. |z Claims Nos.: 8-38 .
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III  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:
" Ngooo 800 Bupplemantal Fage-***.

1. I:I 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 D Ag 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.:

4. & No required additional search fees were timely paid by the applicant. Consequenily, this international search report is restricted
to the invention first mentioned in the claims; it is covered by claims Nos.:
Groups I+, Claims 1-7 and APQE2 (APOE Christchurch protein), SEQ ID NO: 8 (APOE Christehurch protein sequance), SEQ
1D NO: 8 (APOE Christchurch nucleic acid sequence}

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
fee 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 {continuation of first sheet (2)) (July 2019)
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INTERNATIONAL SEARCH REPORT International application No.

PCT/US21/60731

-***-Continugd From Box No. {li: Cbservatlons where unity of invention is lagking-"""-

This application contains the following inventlons or groups of inventions which are not 50 linked as to form a single general invantive
concept under PCT Rule 13.1. In arder for all Inventions to be examined, the appropriate additional axamination fees must be paid,

Groups I+, Claims 1-7 and APOE2 {APQE Christchurch protein), SEQ ID NO: B (APOE Christchurch protein sequance), SEQ ID NO: 9
{APOE Chrisichurch nucleic acid sequence) are directad towards isolated nucleic acids comprising an expression construct encoding an
APQE Chrisichurch proteln.

The isolated nucleic acids of Claims 1-4 are believed fo encompass the first named Invention of Groups I+ and are the claims that wiil be
saarched without fee to the axtent that they encompass APOE2 (first exernplary APOE Christchurch protein), SEQ 1D NO: 8 (first
exemplary APOE Christchurch protein sequence), SEQ ID NO: 9 (first examplary APQE Christchurch nucleic acid sequence).

Applicant is invited to elect additional APCE Christchurch protein(s), APOE Chrisichurch protein sequence(s), and APQE Christchurch
nucleic acid sequence(s), with specified SEQ ID NO: for each, or with specified substitution(s) at specified site(s} of a SEQ ID NO:, such
that the sequence of each elected species is fully specified (i.e. no optional or variable residues or substituents), and whare available as
an option within at least one searchable claim, to be searchad. Additional APOE Christchurch protein(s), APOE Christchurch protein
sequenca(s), and APOE Christchurch nucleic acid sequence(s) will be searched upon the payment of additional fees. Applicants must
specify the searchable claims that encompass any additionally elected APOE Christchurch pretein{s), APOE Christchurch protein
sequence(s), and APOE Christchurch nucleic acid sequence(s). Applicants must further indicate, if applicable, the ciaims which
encompass the first named invention, if different than what was Indicated above for this group. Failure to clearly identify how any paid
additional invenlion fees are to be applied to the "+" group(g) will result in only the first claimad invantion to be searchadfexamined. An
axemplary electlon would be APCE3 (APQE Christchurch proteln), SEQ 1D NO: 6 (APOE Christchurch protein sequence), and SEQ ID
NO: 7 (APOE Christchureh nucleic acid sequence).

No technical features are shared between the APOE Christchurch proteln sequences and APOE Christehurth nucleié acid sequances of
Groups [+ and, accondingly, these groups lack unity a priori.

Additionally, even if Groups |+ were considered to share the technical features Including: an isolated nucleic acid comprising an
expression construct camprising a nucleic acid encading an APQE Christchurch protein; these shared technical features are previously
disclosed by Wo 2013/172984 A1 (UNIVERSITY OF IDWA RESEARCH FOUNDATION) (herelnafter 'lOWA'} in view of the onling
publication entitied '‘Can an ApoE Mutation Halt Alzheimer'sDisease?’ {o ALZFORUM NETWORKING FOR A CURE {hereinafter
ALZFORUM').

IOWA disclose an isofatad nuclelc acld comprising an expression construct comprising a nucleic acid encoding an APOE protein (a
vector comprising a nucleic acid encoding a protective ApoE isoform which infects cells so that the ApoE protein is secreted by the cell;
page 2, lines 17-26). IOWA does not disclose an APOE Christchurch protein. ALZFORUM discloses an APOE Christchurch protein {an
ApoE Christchurch protein; page 1, first-second paragraphs). It would have been cbvious ta a parson of ordinary skill in the art, at the
time of the invention, to have modified the expression construct comprising a nucleic acid encoding an APOE protein, as previously
disclosed by IOWA, with an APOE Chrigtchurch protein, as praviously disclosed by ALZFORUM, for a superior expression conslruct
which providas the bansfit of enceding an APOE protein which is protective against Alzheimer's Disease (ALZFORUM reference; page
1, first-second paragraphs).

Since none of the special technical featuras of the Groups I+ inventions is found in mare than one of the inventions, and since all of the
shared technical features are previously disclosed by the IOWA and ALZFORUM references, unity of invention is lacking,

Form PCTASA/210 (extra sheet) (July 2019)
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