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Box Ne. Il Observations where certain claims were found unscarchabte (Continuation of item 2 of first sheet)

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

1. D Claims Nos.:

because they relate ko 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 meaningful international search can be carried out, specifically:

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

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

This [nternational Searching Autharity found multiple inventions in this international application, as follows:

Group I+; claims 1-23, directed to a modified DNA polymerase having a DNA potymerase actlvity comprising an amino acid sequence
having at least 70% sequence identily ta the amino acid sequance as set forth in SEQ 1D NQ: 1 or 2. The modified DNA polymerase will
be ssarched to the extent that it encompasses H223 mutation [NCTE: numeration is accarding to SEQ 1D NO:2). It is belleved that
claims 1-6, 19, 23 encompass this first named invention, and thus thesa claims will be searched without fee to the extent that they
encompass a modified DNA polymerase having atlaast 70% sequenca Identity 1o the amino acld sequenca as sel forth in SEQ ID NO:
1 ¢or 2. The modified DNA polymerase and having a H223 mutation, An additional mutation{s) will be searched upon tha payment of
additional fees. Applicants must specify the claims that encompass any additionally elected mutation{s). Applicants must further indicats,
if applicabls, the claims which encompass the first named invention, if different than what was indicated above for this group. Faflure to
clearty Identify how any paid additional invention fees are to be applied to the "+" group(s) wil result In only the first claimed Invention to
be searched. An exemplary elecuon would be an S366 mutation, l.a., clalms 1-7, 19-23.

See Supplemental Sheet to continue

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

2, [_I 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 required additionat 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. m No required additional saarch 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.:
1-B, 19, 23, restricted to a H223 mutation

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fiee.

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 invitatipn.

D No pretest accompanied the payment of additional search fees,
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Supplemental Sheat
in Continuation of Box |It, Observations where unity of Invention is lacking:

The Inventions listed as Group I+ do not relate to a single ganeral Inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they fack the same or corresponding special technical features for the fellowing reasoens:

Speclal Technical Features

The spacial technical feature of sach invention of Group i+ |s a specific mutation racited therein, because a nudleic segquence having at
laast 70% identity with SEQ 1D NO: 1 or SEQ ID NC:2 was known in the art at the time of the invention (please ses UniProt Submission
13PV37_SCAUD {01 April 2015) {Retrieved from the Internet 18 August 2016: <http:Awww.uniprot.orgfuniprot/3PV37 Ixt?version=12>]
[hereinafter "UniProt") disclosing DNA polymerase of Clostridium phage phiCPV4, wherein amino acids 2-727 displays 100% identity to
aminp aclds 2-727 of SEQ |0 NO: 1 and aming acids 14-739 of SEQ ID NQ: 2), and, tharefora, no significant structural similaritias can
rgaiy be asconalned anony Uw inulatony,

Common Technical Features

The inventions of Group [+ share the lechnical feature of a modified DNA polymarase having a DNA polymerase activity and at least
70% sequenca identity to the amino acid sequence as set forth in SEQ ID NO: 1 or 2. Howaver, this shared technlcal feature does not
reprasent a contribution over prior art as being obvious over a paper titied "Molecular Characterization of Podoviral Bacteriophages
Virulent fer Clostridium perfringens and Their Comparison with Members of tha Picovirinae" by Volozhantsey, et al. (PLoS ONE 2012,
7:e38282-038283) (hereinafter "Volozhantsev”) in view of a paper titled "Taking fingarprints of DNA polymerases: multiplex anzyme
profiling on DNA arrays” by Kranaster, et al. (Angew Chem Int Ed Engl, 2009, 4B{25):4625-8) (herainafter “Kranastar") as follows:

Volozhantsev discioses a predicted ONA polymerase (pg 3, cdl 1, "The predicted Type B polymarases of all three phages were 727
amino acids in fength and [phiJCPV4 and [phi)CP7R waere more closely related (99% sequence similarity) than either one compared to
the [phifZP2 {96% similar ta [phi]CPV4 and [philCPTR). BLAST analyses revealed the three phage protsins were most closely related in
sequence to tha [phi]CPV1 [GenBank ADR30478; 36%] and [phi]CP24R JAEWA4T783Y; 34%] polymerases with averall similarity of 24% to
other DNA polymerases of the Bacillus [phi]29-family"} comprising an amino acid saquance having at least 70% sequence igentity to the
amino acid sequence as set forth in SEQ 1D NO: 1 or 2 (pg 10, col 2, "GenBank NCBI accession numbars for the genomes were
assigned as ... JQ729991 for [phi]CPV4", said genome comprising a nucleic acid encoding an amino acid sequence having at least
70% sequence identity to the amine acid sequenca as set forth in SEQ ID NO: 1 or 2 (see UniProt, as above, "DR EMBL; JG725991...
Genomic_DNA"; amine aciis 2-727, 100% Identity 1o amino acids 2.727 of SEQ ID NO: 1 and amino aclds 14-738 of SEQ ID NO: 2),
Volozhantsev naither discloses that sald DNA polymerase is megified nor provides a metivation to do so.

The motivation is providad by Kranaster disclosing a need for improved polymerases exhibiting altered properties (pg 4625, col 1,
"customizad and artificially engineared DNA polymerases that lead to more robust andspecific reaction systems are urgently needed*)
and further disclosing a “migroarray-based approach for DNA polymerase evolution which wa term oligonucleotide-addressing enzyme
assay (OAEA), First studies have proven the practicability of our approach and Identifiad new DNA polymerase mutants with altered
properties. In comparison with other known diracted evolution approaches for DNA polymerases, OAEA offers severalsignificant
advantages. First, this approach allows the multiplex datection of various DNA, polymerase activities in parallet under identical
condifions. In addition, in OAEA each reaction can be dupliceted readily. These featuwres render OAEA reliable and Yess prene 1o false
positives and nogatives, Furthermere, all steps can be performed by autemated pipetting devices, allowing high-throughput analysis
requiring only minuscule amounts of reagents” {pg 4627, col 1 to col 2), It would have been obvious o one of ordinary skill in the art to
combine, in the course of routine experimentation and with a reasonable expectation of success, Volozhantsev with Kranaster by
applying the screening method of Kranaster to a fibrary of mutagenized  [philCPv4 DMNA polymerase disclosed by, to achieve &
customized DNA polymerase. As said technical featura was known in the art at the time of the invention, this cannct ba considered
spocial tochnical feature that would otherwige unify the irventions.

The jnventions of Group I+ therefore lack unity under PCT Rule 13 because they do not share a same or comesponding special
tachnical feature.
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