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ATGCAGAGGTCGCCTCTGGAAAAGGCCAGCGTTGTCTCCAAACTTTTTITCAGC
TGGACCAGACCAATTTTGAGGAAAGGATACAGACAGCGCCTGGAATTGTCAGA
CATATACCAAATCCCTTCTGTTGATTCTGCTGACAATCTATCTGAAAAATTGGA
AAGAGAATGGGATAGAGAGCTGGCTTCAAAGAAAAATCCTAAACTCATTAATG
CCCTTCGGCGATGTTTTTTCTGGAGATTTATGTTCTATGGAATCTTTTTATATTT
AGGGGAAGTCACCAAAGCAGTACAGCCTCTCTTACTGGGAAGAATCATAGCTT
CCTATGACCCGGATAACAAGGAGGAACGCTCTATCGCGATTTATCTAGGCATA
GGCTTATGCCTTCTCTTTATTGTGAGGACACTGCTCCTACACCCAGCCATTTITG
GCCTTCATCACATTGGAATGCAGATGAGAATAGCTATGTTTAGTTTGATTTATA
AGAAGACTTTAAAGCTGTCAAGCCGTGTTCTAGATAAAATAAGTATTGGACAA
CTTGTTAGTCTCCTTTCCAACAACCTGAACAAATTTGATGAAGGACTTGCATTG
GCACATTTCGTIGTGGATCGCTCCTTITGCAAGTGGCACTCCTCATGGGGCTAATC
TGGGAGTTGTTACAGGCGTCTGCCTTCTGTGGACTTGGTTTCCTGATAGTCCTT
GCCCTTTTTCAGGCTGGGCTAGGGAGAATGATGATGAAGTACAGAGATCAGAG
AGCTGGGAAGATCAGTGAAAGACTTIGTGATTACCTCAGAAATGATTGAAAATA
TCCAATCTGTTAAGGCATACTGCTGGGAAGAAGCAATGGAAAAAATGATTGAA
AACTTAAGACAAACAGAACTGAAACTGACTCGGAAGGCAGCCTATGTGAGATA
CTTCAATAGCTCAGCCTTCTTCTTCTCAGGGTTCTTTGTGGTGTTTTTATCTGTG
CTTCCCTATGCACTAATCAAAGGAATCATCCTCCGGAAAATATTCACCACCATC
TCATTCTGCATTGTTCTGCGCATGGCGGTCACTCGGCAATTTCCCTGGGCTGTA
CAAACATGGTATGACTCTCTTGGAGCAATAAACAAAATACAGGATTTCTTACA
AAAGCAAGAATATAAGACATTGGAATATAACTTAACGACTACAGAAGTAGTGA
TGGAGAATGTAACAGCCTTCTGGGAGGAGGGATTTGGGGAATTATTTGAGAAA
GCAAAACAAAACAATAACAATAGAAAAACTTCTAATGGTGATGACAGCCTCTT
CTTCAGTAATTTCTCACTTCTTGGTACTCCTGTCCTGAAAGATATTAATTTCAAG
ATAGAAAGAGGACAGTTGTTGGCGGTTGCTGGATCCACTGGAGCAGGCAAGAC
TTCACTTCTAATGGTGATTATGGGAGAACTGGAGCCTTCAGAGGGTAAAATTA
AGCACAGTGGAAGAATTTCATTCTGTTCTCAGTTTTCCTGGATTATGCCTGGCA
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CCATTAAAGAAAATATCATCTTTGGTGTTTCCTATGATGAATATAGATACAGAA
GCGTCATCAAAGCATGCCAACTAGAAGAGGACATCTCCAAGTTTGCAGAGAAA
GACAATATAGTTCTTGGAGAAGGTGGAATCACACTGAGTGGAGGTCAACGAGC
AAGAATTTCTTTAGCAAGAGCAGTATACAAAGATGCTGATTTGTATTTATTAGA
CTCTCCTTTTGGATACCTAGATGTTTTAACAGAAAAAGAAATATTTGAAAGCTG
TGTCTGTAAACTGATGGCTAACAAAACTAGGATTTTIGGTCACTTCTAAAATGGA
ACATTTAAAGAAAGCTGACAAAATATTAATTTTGCATGAAGGTAGCAGCTATT
TTTATGGGACATTTTCAGAACTCCAAAATCTACAGCCAGACTTTAGCTCAAAAC
TCATGGGATGTGATTCTTTCGACCAATTTAGTGCAGAAAGAAGAAATTCAATCC
TAACTGAGACCTTACACCGTITTCTCATTAGAAGGAGATGCTCCTGTCTCCTGGA
CAGAAACAAAAAAACAATCTTTTAAACAGACTGGAGAGTTTGGGGAAAAAAG
GAAGAATTCTATTCTCAATCCAATCAACTCTATACGAAAATTTTCCATTGTGCA
AAAGACTCCCTTACAAATGAATGGCATCGAAGAGGATTCTGATGAGCCTITAG
AGAGAAGGCTGTCCTTAGTACCAGATTCTGAGCAGGGAGAGGCGATACTGCCT
CGCATCAGCGTGATCAGCACTGGCCCCACGCTTCAGGCACGAAGGAGGCAGTC
TGTCCTGAACCTGATGACACACTCAGTTAACCAAGGTCAGAACATTCACCGAA
AGACAACAGCATCCACACGAAAAGTGTCACTGGCCCCTCAGGCAAACTTGACT
GAACTGGATATATATTCAAGAAGGTTATCTCAAGAAACTGGCTTGGAAATAAG
TGAAGAAATTAACGAAGAAGACTTAAAGGAGTGCTTTTTTGATGATATGGAGA
GCATACCAGCAGTGACTACATGGAACACATACCTTCGATATATTACTGTCCACA
AGAGCTTAATTTTTGTGCTAATTTGGTGCTTAGTAATTTTITCTGGCAGAGGTGG
CTGCTTCTTTGGTTGTGCTGTGGCTCCTTGGAAACACTCCTCTTCAAGACAAAG
GGAATAGTACTCATAGTAGAAATAACAGCTATGCAGTGATTATCACCAGCACC
AGTTCGTATTATGTGTITTITACATITACGTGGGAGTAGCCGACACTTTGCTTGCT
ATGGGATTCTTCAGAGGTCTACCACTGGTGCATACTCTAATCACAGTGTCGAAA
ATTTTACACCACAAAATGTTACATTCTGTTCTTCAAGCACCTATGTCAACCCTC
AACACGTTGAAAGCAGGTGGGATTCTTAATAGATTCTCCAAAGATATAGCAAT
TTTGGATGACCTTCTGCCTCTTACCATATTTGACTTCATCCAGTTGTTATTAATT
GTGATTGGAGCTATAGCAGTTGTCGCAGTTTTACAACCCTACATCTTTGTTGCA
ACAGTGCCAGTGATAGTGGCTTTTATTATGTTGAGAGCATATTTCCTCCAAACC
TCACAGCAACTCAAACAACTGGAATCTGAAGGCAGGAGTCCAATTTTCACTCA
TCTTGTTACAAGCTTAAAAGGACTATGGACACTTCGTGCCTTCGGACGGCAGCC
TTACTTTGAAACTCTGTTCCACAAAGCTCTGAATTTACATACTGCCAACTGGTT
CTTGTACCTGTCAACACTGCGCTGGTTCCAAATGAGAATAGAAATGATTTTTGT
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CATCTTCTTCATTGCTGTTACCTTCATTTCCATTTTAACAACAGGAGAAGGAGA
AGGAAGAGTTGGTATTATCCTGACTTTAGCCATGAATATCATGAGTACATTGCA
GTGGGCTGTAAACTCCAGCATAGATGTGGATAGCTTGATGCGATCTGTGAGCC
GAGTCTTTAAGTTCATTGACATGCCAACAGAAGGTAAACCTACCAAGTCAACC
AAACCATACAAGAATGGCCAACTCTCGAAAGTTATGATTATTGAGAATTCACA
CGTGAAGAAAGATGACATCTGGCCCTCAGGGGGCCAAATGACTGTCAAAGATC
TCACAGCAAAATACACAGAAGGTGGAAATGCCATATTAGAGAACATTTCCTTC
TCAATAAGTCCTGGCCAGAGGGTGGGCCTCTTGGGAAGAACTGGATCAGGGAA
GAGTACTTTGTTATCAGCTTTTTTGAGACTACTGAACACTGAAGGAGAAATCCA
GATCGATGGTGTGTCTTGGGATTCAATAACTTTGCAACAGTGGAGGAAAGCCT
TTGGAGTGATACCACAGAAAGTATTTATTTTTTCTGGAACATTTAGAAAAAACT
TGGATCCCTATGAACAGTGGAGTGATCAAGAAATATGGAAAGTTGCAGATGAG
GTTGGGCTCAGATCTGTGATAGAACAGTTTCCTGGGAAGCTTGACTTTGTCCTT
GTGGATGGGGGCTGTGTCCTAAGCCATGGCCACAAGCAGTTGATGTGCTTGGC
TAGATCTGTTCTCAGTAAGGCGAAGATCTTGCTGCTTGATGAACCCAGTGCTCA
TTTGGATCCAGTAACATACCAAATAATTAGAAGAACTCTAAAACAAGCATTTG
CTGATTGCACAGTAATTCTCTGTGAACACAGGATAGAAGCAATGCTGGAATGC
CAACAATTTTTGGTCATAGAAGAGAACAAAGTGCGGCAGTACGATTCCATCCA
GAAACTGCTGAACGAGAGGAGCCTCTTCCGGCAAGCCATCAGCCCCTCCGACA
GGGTGAAGCTCTTTCCCCACCGGAACTCAAGCAAGTGCAAGTCTAAGCCCCAG
ATTGCTGCTCTGAAAGAGGAGACAGAAGAAGAGGTGCAAGATACAAGGCTTT

AG (EHIES102)
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ATGCAGCGCAGCCCACTGGAGAAGGCAAGCGTGGTGTCCAAGCTGTTCTTTTC
CTGGACCAGGCCTATCCTGAGGAAGGGATACAGGCAGCGGCTGGAGCTGAGC
GACATCTATCAGATCCCTTCTGTGGACAGCGCCGATAATCTGTCCGAGAAGCTG
GAGAGAGAGTGGGATAGGGAGCTGGCCTCTAAGAAGAACCCAAAGCTGATCA
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oooogoad
ATGCCCTGCGGAGATGCTTCTTTTGGCGGTTCATGTTCTACGGCATCTTCCTGTA
TCTGGGCGAGGTGACCAAGGCCGTGCAGCCACTGCTGCTGGGCAGAATCATCG
CCTCTTACGACCCCGATAACAAGGAGGAGAGGAGCATCGCCATCTATCTGGGC
ATCGGCCTGTGCCTGCTGTITATCGTGAGGACACTGCTGCTGCACCCAGCCATC
TTCGGCCTGCACCACATCGGCATGCAGATGAGAATCGCCATGTTCAGCCTGATC
TACAAGAAGACCCTGAAGCTGAGCTCCAGGGTGCTGGACAAGATCTCCATCGG
CCAGCTGGTGTCCCTGCTGTCTAACAATCTGAACAAGTTTGATGAGGGACTGGC
CCTGGCACACTTCGTGTGGATCGCACCACTGCAGGTGGCCCTGCTGATGGGCCT
GATCTGGGAGCTGCTGCAGGCAAGCGCCTTTTGCGGACTGGGCTTCCTGATCGT
GCTGGCCCTGTTCCAGGCAGGACTGGGACGCATGATGATGAAGTACAGAGACC
AGAGGGCCGGCAAGATCTCTGAGCGGCTGGTCATCACCAGCGAGATGATCGAG
AACATCCAGTCCGTGAAGGCCTATTGTTGGGAGGAGGCCATGGAGAAGATGAT
CGAGAATCTGCGCCAGACAGAGCTGAAGCTGACCAGAAAGGCCGCCTACGTG
AGGTACTTCAACTCTAGCGCCTTCTTTTTCTCTGGCTTITTTCGTGGTGTTCCTGA
GCOTGCTGCCATACGCCCTGATCAAGGGCATCATCCTGCGGAAGATCTTTACCA
CAATCTCCTTCTGCATCGTGCTGAGAATGGCCGTGACAAGGCAGTTTCCCTGGG
CCGTGCAGACCTGGTATGACTCTCTGGGCGCCATCAATAAGATCCAGGATTTCC
TGCAGAAGCAGGAGTACAAGACACTGGAGTATAACCTGACCACAACCGAGGT
GGTCATGGAGAATGTGACCGCCTTCTGGGAGGAGGGCTTTGGCGAGCTGTTCG
AGAAGGCCAAGCAGAACAATAACAATCGCAAGACATCTAACGGCGACGATAG
CCTGITTTICAGCAATTITTCCCTGCTGGGCACCCCCGTGCTGAAGGACATCAA
CTTCAAGATCGAGAGGGGACAGCTGCTGGCAGTGGCAGGCTCCACAGGCGCCG
GCAAGACCTCTCTGCTGATGATGATCATGGGCGAGCTGGAGCCAAGCGAGGGC
AAGATCAAGCACTCCGGCCGGATCTCTTTITGCAGCCAGTTCTCCTGGATCATG
CCCGGCACCATCAAGGAGAATATCATCTITGGCGTGTCCTACGATGAGTACAG
ATATAGGTCTGTGATCAAGGCCTGTCAGCTGGAGGAGGACATCAGCAAGTTCG
CCGAGAAGGATAACATCGTGCTGGGCGAGGGCGGCATCACACTGAGCGGAGG
ACAGAGGGCAAGGATCTCCCTGGCCAGAGCCGTGTACAAGGACGCCGATCTGT
ATCTGCTGGACAGCCCCTTTGGCTATCTGGATGTGCTGACCGAGAAGGAGATCT
TCGAGTCCTGCGTGTGCAAGCTGATGGCCAATAAGACAAGGATCCTGGTGACC
TCTAAGATGGAGCACCTGAAGAAGGCCGACAAGATCCTGATCCTGCACGAGGG
CTCCTCTTACTTTTATGGCACATTCAGCGAGCTGCAGAATCTGCAGCCTGACTT
CAGCTCCAAGCTGATGGGCTGTGACTCCTTTGATCAGTTCTCTGCCGAGAGGCG
CAACTCCATCCTGACAGAGACCCTGCACAGATTCTCTCTGGAGGGCGACGCAC
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CCGTGAGCTGGACAGAGACCAAGAAGCAGTCCTTTAAGCAGACCGGCGAGTTC
GGCGAGAAGAGGAAGAATTCTATCCTGAACCCTATCAATAGCACACTGCAGGC
CCGGAGAAGGCAGTCTGTGCTGAACCTGATGACCCACAGCGTGAACCAGGGCC
AGAATATCCACAGAAAGACAACCGCCAGCACAAGGAAGGTGTCCCTGGCACCT
CAGGCAAACCTGACCGAGCTGGACATCTACTCCCGCCGGCTGTCTCAGGAGAC
CGGACTGGAGATCTCTGAGGAGATCAATGAGGAGGATCTGAAGGAGTGCTTTT
TCGACGATATGGAGAGCATCCCAGCCGTGACAACCTGGAACACATACCTGCGC
TATATCACCGTGCACAAGTCCCTGATCTTTGTGCTGATCTGGTGTCTGGTCATCT
TCCTGGCAGAGGTGGCAGCATCTCTGGTGGTGCTGTGGCTGCTGGGCAACACA
CCCCTGCAGGACAAGGGCAATTCTACCCACAGCCGCAACAATTCCTACGCCGT
GATCATCACATCTACCTCTAGCTACTACGTGTTCTACATCTATGTGGGCGTGGC
CGATACACTGCTGGCCATGGGCTTTTTCCGGGGCCTGCCCCTGGTGCACACACT
GATCACCGTGAGCAAGATCCTGCACCACAAGATGCTGCACAGCGTGCTGCAGG
CCCCTATGTCCACACTGAACACCCTGAAGGCCGGCGGCATCCTGAATCGGTTTT
CCAAGGACATCGCCATCCTGGACGATCTGCTGCCTCTGACCATCTTTGATTTCA
TCCAGCTGCTGCTGATCGTGATCGGAGCAATCGCAGTGGTGGCCGTGCTGCAG
CCTTACATCTTCGTGGCCACAGTGCCAGTGATCGTGGCCTTTATCATGCTGCGC
GCCTATTTCCTGCAGACCAGCCAGCAGCTGAAGCAGCTGGAGAGCGAGGGCCG
GTCCCCTATCTTTACACACCTGGTGACCTCCCTGAAGGGACTGTGGACACTGAG
GGCCTTCGGCCGGCAGCCATACTTTGAGACCCTGTTCCACAAGGCCCTGAACCT
GCACACAGCCAATTGGTTTCTGTATCTGAGCACCCTGCGCTGGTTTCAGATGCG
GATCGAGATGATCTTCGTGATCTTTTTCATCGCCGTGACCTTCATCTCCATCCTG
ACAACCGGAGAGGGAGAGGGAAGAGTGGGAATCATCCTGACACTGGCCATGA
ACATCATGTCTACCCTGCAGTGGGCCGTGAATTCCTCTATCGACGTGGATAGCC
TGATGAGATCTGTGAGCAGGGTGTTTAAGTTCATCGACATGCCCACAGAGGGC
AAGCCTACAAAGAGCACCAAGCCATACAAGAACGGCCAGCTGTCCAAAGTGA
TGATCATCGAGAATTCTCACGTGAAGAAGGACGATATCTGGCCATCCGG
(EHNES 103)
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ACTCACGGGGATITCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTT
GGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAATAACCCCGCCCCGTTG
ACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTCG

TTTAGTGAACCGT ( B25/&= 104)
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Rha— | RIFFAUHY—N| Pz/BE#R* | EHLEk TaunE
(log vg/em?) (Eunsnk% vg )
AAV101- N/A N/A 9.97 42%
EGFP
AAV102- | LAHDITKNIA V7081 9.95 46%
EGFP (EFIES 40)
AAV103- | LANQDYTKTA V7081 10.02 40%
EGFP (BRFIES 41)
AAV104- | LADNTVTRSA V7081 10.02 61%
EGFP | (&S 42)
Ooo0oOoooaod
RDR— | RIFR(UY—| PI/BEER* | tHEES TiRIRE
(log vg/em?) |[(Eugans% vg )
AAV105- | LASNSVQSIA V7081 982 56%
EGFP (FFIBE 43)
AAV106- | LANSTRHTDA V7081 10.01 57%
EGFP (EFIES 44)
AAV107- | LATNRTSPDA V7081 9.38 52%
EGFP (BLFIES 45)
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INTERNATIONAL SEARCH REPORT International application No.
PCTAUS23/63789

A.  CLASSIFICATION OF SUBJECT MATTER.
IFG - INV. C12N 15/861; CO7K 14/705; C12N 15/86 {2023.01)

ADD.
CPC - [NV.C12N 15/861; AB1K 9/0019; A6‘|K4ém075.' CO7K 14/708; C12N 15/86; C12N 15/8645

ADD. G12N 2750M4143
According to International Patent Classification (IPC) or to both natibnal classification and [PC

B.  FIELDS SEARCHED

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

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

Electronic datat Ited during the international .scarch (name of database and, wheze practicable, search terms nsed)

See Search History documant ,
€. DOCUMENTS CONSIDERED TO-BE RELEVANT
Category* Citation of dncu.ment; with indication, where sppropriate, of the relevant passages Relevant to claim No,
X US 2021/0380643 A1 (4D MOLECULAR THERAPEUTICS ING.) 09 Decamber 2021; [0074], 13
— [0015], [0016], [0018], [0057], [0082], [0118), [0137], 0180} -
Y 24, 27-28, 34-37, 40-41,
44-45
Y US 2021/0365772 A1 {4D MOLECULAR THERAPEUTICS INC.) 23 December 2021; [0007), 24, 27-28, 34-37, 40-41,
[0022), [0G24), [0026], [0027), [0023), D030}, [G266] 4445 :
Y US 2021/0317229 A1 (AFFYIMMUNE THERAPEUTICS INC.) 14 October 2021; [0014], [0080) | 28
I:l Further documents are listed in the continuation of Box C. [:l See patent family annex,
*  Speclel eatepories of cited documents: “T* later document published afier the international iling date or priority
“A”  document defining the general state of the art which s not considered date and not In conflict with the application. but cited to adkrstand
ta be of particular Televince the principle or theory underlying the itwention
“D” document ¢ited by the applicant in the inter | application “X" docur of particular rell ; the claimed jnvention cannot be
g Eﬂ:a :E“ cation ot patent bist published on or afier the international mﬂ;{:g ‘r’mvel ?11; uznnm be ai::::ldered to involve an inventive step
“L” document which may throw doubts on priority claim(s) or which “Y¥” document of particular relevance; the claimed ihvention cannot
is vited to establish the publication date of anefter citation or other be considered to involve an inventive step when the document is
specigl reason (as specitr:d) combined with ane or more other such documents, sugh combination

"Q”  documentreferring toan oral disclosure, use, exhibition orother means heing obvious tn 2 persan skilled in the art

"P”  document published prior to the international filing date but later than  “&" document member of the same patent family

the priority date ¢lai .
Date of the actual completion of the international search Date of mailing of the international search report
20 July 2023 (20.07.2023) : AUG 2 3 ZU 23
Name and mailing address of the ISA/ Authorized officer
Mail Stop PCT, Atin: 1SA/US, Commissioner for Patents Shane Thomas
P.O. Box 1450, Alexandria, Virginia 22313-14508
Facsimile No. 571-273-8300 . : Telephone No. PCT Helpdesk: 571-272-4300

Form PCT/ISA/210 (second sheet) (July 2022)
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INTERNATIONAL SEARCH REPORT International application No.

PCT/US23/63780

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

1. With regard to any nucleotide and/or amino. acid sequence disclosed in the international application, the international search was
carried out on the basis of @ sequence listing: ' '

N - .
3 forming part of the international application as fited.

b. |:| furnished subsequent to the international filing date for the purposes of international search (Rule 13ter:1(a)),

accompanied by 2 Statement to the effect that.the sequence listing does not go beyond the disclosurc in the
international application as filed. ’

2. D With regard to any nucleotide and/or smino acid sequence disclosed in the international appliqntioh. this report has been
established to the extent that a meaningful search could be carried out without a WIPO Standard ST.26 compliant sequence

listing. .

3. Additional comments;

Form PCT/ISA/210 (continuation of first sheet (1)) (July 2022}
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mTERNATIONAL SEARCH REPORT Intemational application No.

PCT/US23/63789

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

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

I:] Claimg Nos.:
becamse they relate to subject matter not required to be searched by this Authotity, namely:

2, D Claims Nos.:

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

W Clmms Mos.: 5—23 30-33, 51, 85, 57-714 -
they ar ciam-ls and are not drafted in accordance w:th the second and third sentences of Rule 6.4(a).

Box No.IIT  Observations where unity of Invention is Iacking (Continuntion of item 3 of first sheet)

Thts International Searching Authority found multiple inventions in this international application, as follows:
***-Please See Supplemental Page-** . .

L. D As all required additional search fees were timely paid by the applicant, this intetnational scarch report civers 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 As only some of the requm:d additional search fees were timely paid by the applivant, this international search report covers
only those ¢lafms for whu;h fees were paid, specifically claims Nos.:

4, No required additional search fées were timely paid by the applicant. Cunsequenﬂy. this international search report is restricted
to the invention first mentioned in the claims; it is cweregiy claims N
Groups [+, Claims 1-5, 24-29, 34-50, 52-54, 56, SEQ |D NO: 14 (peptide |nssr1Jon amino acld sequence); Y6F (substitution);
chronic ebstructive puimenary disaaae (pulmnnary disease); alpha-1-antitrypsin (heterclogous rudlels acky)

Remark on Protest I:l The additional search fees were accompanied by the applicant’s protest ancl, where applicable, the
payment of a protest fee.
D The additional search fees were accompanicd by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.
I:I No protest accompanied the payment of additional search fees.

Formn PCT/ISA/210 {continuation of first sheet (2)) (July 2022)
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INTERNATIONAL SEARCH REFORT International epplication Nlu

PCTIUS23/83789

=**Confinued From Box No, [Il; Obsenations wherz unity of Invention is facking-**-

Thig application containa the following tnventions or groups of inventions which are not so linked as to form a single general Inventive
concept undar PCT Rule 13.1. In order for all inventions fo ba examined, the appropriate addifonal examination fees must be paid.

Group W, Claims 1-5, 24-28, 34-50, 52-64, 56; SEQ ID NO; 14 (peptide insertion amino acld sequence), YBF (substitution); chronic
obstructive pulmonary (isease (pulmonary diseage); alpha-1-antitrypsin (heterologous nucleic acid) are directed towards a variant AAY
capsld protein that confers tropism to lung calls and recombinant adeno-associated viruses comprising the variant AAV capsid protein
and metheds and pharmaceutical compositions comprising same and their use in the defivery of heterologaus nuglele acids to lung cell
for the treatment of putmonary dizorders. ' .

Tha variant AAV capsid protein, method, and pharmacautical compositions of Clalme 1-3 (=ach in-part}, 24 (in-part), 27-28 (aach fr-part),
34-37 (each in-part), 40-41 (each In-parf), and 44-45 (sach inparf) are believed to encompass the first named Invention of Group I+ and
are the claims that will be searched without fee to the extent that they encempass SEQ ID NO: 14 (first examplary peptide insertion
amino acid sequence); YGF (first exemplary substitution); chronlc cbstructive-pulmonary disease (first axemplary pLimonary disease);
alpha-1-antitrypsin (first exemplary heterologous pucleic acid). This first named Invention of Group I+ has been selected to ancompass
the first specles of each of the genera found in claimg 1, 24, 28, 34-35, and 37 based on the guidance set farth in section 10.54 of the
PCT Intematicnal Search and Prellminary Examination Guidalines.

Applicant is invited to elect additional peptide insertion amino acid sequance(s), substitution(s), pulmonary disease(s) and heterologous
nucleic acid sequence(s), with specified SEQ 1D NO: for each, or with specified substitution(s) at specified site(s) of a SEQ 10 NO:, such
that the sequence of each elected species is fully specified {i.e. no optional or variable residues or substituents), and where available as
an option within at least one saarchable claim, fo be searched. Additional peptide insertion amino acid saquence(s), substitution(s),
pulmonary disease(s) and heterolopous nucleic acid sequence(s) wili be searched upon the payment of additional fees. Applicants must
specify the searchable claims that encdmpass any additionally elected peptide Insertion amino acid sequence{s), substitution(s),
pulmonary disease{s} and heterologous nuclele acid sequence(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 fo clearty identfy how any paid
additional Invention-fees are 1o be applied to the "+ group(s) will result in only the first claimed invention to be searched/examinad. An
‘exemplary election would be SEQ ID NO: 15 (peptide insertion amino acid sequence); S16Y {substitution); idiopathic pulmenary fibrosis
{pulmonary disease); alpha-1-antichymotiypsin (heterologous nuclelc ackd).

No technical features are sharad between the peptide insertien amina acid sequences, substitutions, pulmonary diseases and
heterolagous nuclelc acld sequences of Groups I+ and, accordingly, these groups lack unity a priori. .

Additlonally, aven ¥ Groups 1+ were consldered 1o share the technical features including: a variant adeno-sssociated virus {AAV) capsid
protein comprising a peptide inserflon relative to a correspording paremal AAV capsld protein: & method of delivering a heterologous
nucleic acid to a ung cell comprising contacting the lung cell with an rAAV virion comprising (T} a variant capsid protein comprising &
peptide insartlon and (i) a heterelogous nudleic acid comprising a nuclectide sequence encoding one or mare gene products, preferably
wherein the rAAY virion is administered to 2 mammalian subject by pulmonary, endobronchial. Intranasal, intratracheal and/or
intrabronchial administration; a method for treating & pulmonary disease comprising administering to a sublect in need thereof a
therapeufically effective arriount of an rAAV viricn comprising (i) a variant capsid protein comprising a peptide insertlon and (iNa
heterologous nuclalc acid comprising a riuclectide sequence ancading onhe or more gene products, or a pharmacautical comgosition
comprising the rAAV virion and a pharmaceutically acceptable carrier; a pharmaceutical compesition comprising the rAAV and a
prarmaceutically acceptable carrier, a variant adeno-sasociated virus (AAV) capsid protein comprising a peptide insertion refative to a
corresponding parenta] AAY capsid pratein, wherein the peptide insertion comprises an amina acid sequence; theae shared teghnical
features are previously disclosed by US 2021/0385772 A1 (4D MOLECULAR THERAPEUTICS INC.) {hetelnafter '4D7).

4D discloses a variant adeno-associated virus (AAV) capsid protsin comprising a peptide insertion relative to a camresponding parental
AAV capsid protein (a variant adenc-associated virus (AAV} capeld protein comprising a peptide Insertion relative to a cofresponding

| parental ARV capsid protein; abstract; paragraphs [0034), {0090}, [0345]); & method of delivering a heterologous nucleic acid to.a lung
cell comprising contacting the lung c2ll with an rAAV virion (a method of delivering a heteralogous nucleic acid to & lung cell comprising
contacting the lung cell with an rAAV virion; abstract; claim 17} comprising () a varlant capsid protein comprising a peptide insertion (a
varian capsid protein comprising a peptide Insertion; abstract; paragraphs [0034], [0080], [0345]) and (i} a heterologous nuclsic acid
comgrising a nudectide sequence encoding oné or more gene praducts (a heterologous nucleic acid comprising a nucleotide sequence
encoding one or mora gene products; ciaim 1), prefarably wherein the rAAV virion is administered to a mammalian subject by pulmaonary,
endabronchial, intranasal, intratraches] and/or intrabronchial adminstratior. {the rAAV viron s administered to' a mammalian subject by
pulmenary, endobronchial, intranasal, intratracheal and/er Intrabranchial administration; paragraph [0022]); a method for treating a
pulmenary disease comprising administering fo a subject In need thereof a therapeutically effective amount of an rAAY virion (a method
for treating a pulmonary disease comprising administering to a subjsct in need thereof a therapeutically effactive amaunt of an rAAV
virion; claim 17} comprising {1} a variant capsid protein comprising & peplide inserfion (a variant capsid proteln comprising a peptide
insertior; abstract; paragraphs [0034], [0090], [3345]) and (i) a haterslogous nugleic atid comprising a nucleotide sequence encading
one or mare gene products (a heterologous nucleic acid comprising a nucleotide sequence encoding ane or mere gene products; claim
1), or & pharmaceutical composition comprising the rAAV virion and a pharmaceutically acceptable carrier; a pharmaceutical composition
comprising the rAAV and a pharmaceutically accaptable carfer (a pharmaceutical composition comprising the rAAV and a
pharmaceutically acceptable carrier; claim 11); a variant adenc-associated virus (AAV) capsid protein comprising a peptide insertion
relative to a corresponding parental AAV capsid protein, wherein the peptide insertion comprises an amino acid sequence (a varlent
adenc-assoclated virus (AAV) capsid protein comprising a peptide insertion relative to a.comesponding parental AAV capsid protein,
whereln the peptide insertien comprises an amino acid sequence; abstract, paragraphs[0034], [0080], [0345]),

Sinca none of the spedial technical faatures of the Groups I+ inventions is found in more than ane of the inventions, and since all of the
shared technical features are previously disclosed by a the 4D refarence, unity of Invention Is lacking.
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