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& WBEShZ7 7 —V 0K IFHWE (FER) 77—VH 7 A
BLFI~ D AERL

Wi e o | APBPI-1 (El%ZE 5 26), ZBRHIE B 1 D bp A[1173-1274]
A APBP1-2 (BZFIEE 27).

APBP1-3 (Ed%I#%E 5 28),

APBP1-4 (F2FEH 29),

APBP1-5 (Bd71& % 30),

APBP1-6 (F25 &= 70)
i e it v Y APBP2-1 (B2#3E 5 31), ZHELHIE S 2 D bp A[1163-1278]
A APBP2-2 (EEFIE S 32).

APBP2-3 (EEHIES 33),

APBP2-4 (B2FI|&E S 34),

APBP2-5 (B2 5\ &+ 35)
T F oA APBP18-1 (EEHIEH 37). ZBRELSER- 7 O bp A[1173-1332]
S A APBP18-2 (BZFIE = 38),

APBP18-3 (EA11%E 75 71)
TTFTA APBPI19-1 (FEFIZES 41), ZRECFIE S 8 O bp A[1173-1273]
LA APBP19-2 (B2%II&E 5 42)
TTFgA APBP20-1 (F25I|& 5 39), ZBELFIEE 9 D bp A[1174-1327]
LA APBP20-2 (B2H&E & 40)
TTF A APBP21-1 (BEHIEH 50), ZRECFHIFE S 10 O bp A[1173-1274]
A APBP21-2 (B2HIER 51)
FTFA APBP24-1 (B2FIE = 43), ZBECFIES 11 @ bp A[1177-1332]
TV A APBP24-2 (B 5E= 44)
Phikmv 7 A APBP3-1 (BLFIE S 45), ZRPELFES 3 D bp26198
JL A APBP3-2 (EEFIE = 46),

APBP3-3 (E2FIE 5 47),

APBP3-13 (E2FIE R 56),

APBP3-14 (F25IF 5 57)
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A APBP3-6 (BLFZE 5 49),

APBP3-8 (BL%I#%E 5 52),

APBP3-10 (B2 # & & 53),
APBP3-11 (B2FIE 5 54).
APBP3-12 (B2FIE 5 55)
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A
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Jr A
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Y «—— |HUANG st al. Characterization of a new alginate lyase from newly isolated Flavobacterium sp. | {(4.5)/1, 7K(4.5)/1)
528, J Ind Micrablel Blotechnol, January 2013, Vol 40, No 1, Pages 113-122. Especlally
abstract.
Y LS 2021/0002631 A1 (ELIGO BICSCIENCE) 7 January 202t {07,01,2021) para [3037] a1
A US 2011/0188743 A1 (YOSHIKUNI et al.) 4 August 2011 (04.08.2011) SEQ ID NO: 30 2, {35, 702
D Further documents are listed in the continuation of Box C. [:, See patent family annex,
*  Special categeries of cited documents: “T"  later document published after the intermational fling date or pricrity
“A" document defining the general state of the art which is not considesad date and not in conflict with the application but cited to understand
to be of particulac relevance the principle or theary underlying the invention
“D"  doconent cited by the applicant in the international application “X" document of particular relevance; the claimed invention cannat be
“E" garlier application or patent but published on ar after the international considered novel or cannot be considered to involve an inventive step
filing date when the document is taken alone
“L" decument which may throw doubts on priority claim(s) or which “Y™ document of particular relevance, the claimed inventicn cannot
is cited to establish dsublicatinn date OF another citation or other be considered to invelve an inventive step when the document is
special reason {as specified) combined with one or more other such documents, such combination
“0"  documentreferringto an ozal disclosurs, use, exhibition or other maans being obvious to a person skilled in the art
"P*" document published prior to the intemnational filing date but later than  “&”  document member of the same patent family
the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
2 November 2022 J
AN 10 2623
Name and mailing address of the ISA/US Authorized officer |
Mail Stop PCT, Attn: ISA/US, Commigsioner for Patents Kari Rodriquez
P.O. Box 1450, Alexandria, Virginia 22313-1450
Facsimile No. 571-273-8300 : Telephone No. PCT Helpdesk: 571-272-4300
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INTERNATIONAL SEARCH REFPORT Intemational application No,
PCT/US 22/74448
Box No. I Nucleotide and/or amino acid sequence{s) (Contineation of item 1.c of the first sheet)

1. With regard to any mcleotide and/or amming acid sequence disclosed in the international application, the international search was
carsied out on the basis of a sequence listing:

a forming part of the international application as fi led.

b. I:l furnished subsequent to the internaticnal fi ling date for the purposes of intemutinngl search (Rule 13ter, 1(a)),

D accompanied by a statement to the effect that the sequence listing does not go beyand the disclosure in the
international application as filed.

7, With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this report has bean
established to the cxtent that 8 meaningful search could be carried out without a WIPQO Standard ST.26 compliant sequence

listing.

3. Additional comments;
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INTERNATIONAL SEARCH REPQRT International application No.

PCTIUS 22/74446

Box No, 11 Observations where certain elaims were found uesearchable {Continuation of item 2 of first sheet)

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

1 D Claims Nos.:
because they relate to subject matter not required {o 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 meaningful international search can be carried out, specifically:

3, Claims Nos.: 8-15, 18, 22-74, 80-90 '
because they are dependent claims and are not dratted in accordance with the second and third sentences of Rule 6.4(g).

Box No.III  Observations where unity of invention is lacking (Continoation of itern 3 of frst sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
—=Go to Extra Shaet for continuation=-

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

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

kS D 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.:

4. |Zl No required additional search fees were timely paid by the applicant. Conse<uently, this internationad search report is restricted
to the invention first mentioned in the claims; it is covered by claims Mos.:
1-5, 7 {in part), &1, [imited to SEQ [D NO: 20, alginate lyase Alg2A, bacteriophage genus Phikmwvirus.

Remark on Protest |:| The additional search fess were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fes.

I:' 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 paynient of additional seprch fees,
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INTERNATIONAL SEARCH REPORT International applisation Ne.

PCTIUS 22174446

centinuation of Box I1: Observations where Linity of Invention is lacking

This application contains the following inventions or groups of Inventions which are not s0 linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventians to be searched, the appropriate additienal search fess muat be pald.

Group I+: Claims 1-7, 91, drawn to a bacteriophage engineered to express an exopolysaccharide (EPS) depolymerase {e.g., alginata
Iyase],

The bacleriophage composition will be searched to the extant that the EPS depolymerase is the first named, SEQ ID NO: 20 (claim 2),
the EPS depoiymerase is the first namad, alginate lyase Alg2A (claims 4, 5), and the bacteriophage genus Is the first named,
Phikmyvvirus (claim %1}, This first named Invention has been selecied based on the guidanca set farth in section 10.54 of the PCT
Intemational Search and Prellminary Examination Guidelines. It is believed that claims 1-5, 7 {In part), 81 read on this first named
invention and thus these claims will be searched without fee to the extent that they encampass EPS depolymerase SEQ ID NO: 20,
enzyme Alg2A and bacteriophage ganua Phlkmvvirus. Addifional EPS depolymarases, alginate lyases, and bacteriophage genera will
ba searched upon payment of additienal feas. Applicant must spaciy the claims that encompass any additional EPS depolymerase
saquences, alginate lyases, and/or bacteriophage genera. Applicants must further indicate, if applicable, the clalms which read on the
Tirst named invention if different than what was Indlicated above for this group. Failure to dlearly 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 searchedlexamined. An exemplary election
would he EPS polymerase SEQ 1D NO: 21, alginate lyase Allli, bactericphage genus Pakpunavirus (claims 1-4, 6, 7 (in part), 91).

Graup 1i+; Claims 16-18, 20, 21, drawn 1o a basteriophage comprising a specific polynudleotide sequence, Group I+ will be searched
upon payment of additional fee(s). The composition may be searched, for example, o the exient that the bacteriophage comprise
polynucleatide sequence SEQ ID NO: 26 for an additional fae and election aa such. It Is belleved that claims 16-18, 20, 21 read on this
exemplary invantion, Additienal bacteriophage comprising epecific polynucleotide sequsnces will be searched upon the payment of
additional fees. Applicants must indicate, if applicable, which clalme raad on this named Invention if different than what was indicated
above for this group. Failure to cleary identify how any pald additlonal invention fees are to be applied to the "+ group(s) wil result in
only the first named invention to be searched/examined. An exemplary election would be SEQ 1D NO: 73 (claims 16-18, 20, 21).
Group [II: Clalme 75-79, drawn to a method of making an englneerad bacteriophage.

The inventions listed as Groups 1+, I, 1il do not relate to a single general inventive eoncapt under PCT Rule 13.1 because, under PCT
Rule 13.2, they lack the same or corresponding special technical features for the following reasons:

Spaclal Technical Features:

Group I+ has the special technical feature of a bactericphage engineered to express an exopolysaccharide (EPS) depolymarase, not
required by Groups [+ or il

Group |1+ has the special technical featura of a bacterlophage comprising a specific polynuclectide sequence, net required by Groups I+
orlil.

Group Il has the special technical feature of a method of making an engineered bacteriophage, not required by Groups I+ ar |1+,

Among the Inventions lisled as Groups [+ are the spaclfic alginate lyases and bacteriophage genera recited therein. Each invention
requires a spedific alginate lyase and bacterlophage genus nct required by any other inventions.

No technical features ere shared betwesn the polynuclectide sequences of Groupe |+ and [+ and, accordingly, these groups lack unily
prieri.

Commen Technical Features:

Addftionally, even If Groups |+ and Group IH inventions and Group It were considered to share the technical features of:

1. Group I+, II+, 1l share the commen technlcal feature of a bacteriophage engineered to express an EPS depolymerase,

2. Group li+ Inventlons share the common technical faature of a bacteriophage comprising a specific polynuclectide sequence,
However, said common tachnical features do not represent a contribution over the prior art, and are disdlosed by US 2006/0140911 A1

to Sharp et al. (hereinafter "Sharp"} and US 2021/0077551 A1 to Anmata Pharmaceutigals, Ing. (hersinafter "Armata”)[published 18
March 2021).

—continued ¢n next shegt—-
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INTERNATIONAL SEARCH REPORT Tnternational epplication Ne,

PCT/US 22/74446

~—gontinued from previous sheet—

As to comman technical feature #1, Sharp disclogses a bacteriophaga englnasrad o expreas an EPS depolymarase [a.q., aiginate lyase]
{claims 41, 45, 55, 82; "41. A compasltion for treating & bacterial biofilm, wherein the biofilm is a lung biofiim of a cystic fibrosis patient,
gomprising e first bacteriophege that is capable of infecting a bacterium within said biofilm, a first polysaccharde lyase enzyme that is
¢apable of degrading a polysaccharide within said biofilm"; "45. A composition according to claim 41, wherein the first polysaccharids
lyase is enceded by the bacteriophage®; "65. A composition according to claim 41, whareln the firat and/or second polysaccharide lyase
Is an aiginate lyase"; "B2. A method of making a modified bacteriophage capable of degrading a biofilm, wherein the biofilm is a lung
beafilm of a cystic fibresis patient, comprising: a) selecting at least one gene encoding a polysaccharide lyase enzyme that degrades a
polysaccharide within said biofilm; b} selecting a bacterlophage that is capabls of infecling & basterial spacies or strain residing within
the biafilm; and c) introducing at least cne of the genas selected In step a) into the bacteriophage nucleic acid"),

As to commeon technicel feature #2, Armata discloses a bacteriophage comprising a specific palynucleotide sequence {claim 1; "{. A
method of treating a human with a bacterial infection comprising administration to said human a composition comprising one or more
distinct bacteriophages that infect and lyse Staphylococcus aureus and having a genome comprising a polynuclectide sequence
selected from the group consisting of SEQ 1D NO; 1, SEQ 1D NO: 2, SEQ 1D NO: 37},

As the cammen technical features were known In the art at the time of the Invention, they cannct be considered commen special
technical features that would otherwise unify the groups. The inventions lack unity with one another.

Therefare, Groups I+, I+, 1l lack unity of Inventlon under PCT Rule 13 becausa they do not share a sama or corresponding special
technical feature.

Nota conceming claim 76: Clalm 76 |5 written ta depend fram clalm 78, whieh, in fact, ultimately depends from claim 76. For tha
purposes of the International Search & Cpinton, claim 76 is interpretad to depand from claim 76.

ltem 4 (continued): Claims 8-15, 19, 22-74, B0-90 are dependent claims and are nat drafted according to the secand and third sentences
of PCT Rule 6.4(a).
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