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A. CLASSIFICATION OF SUBJECT MATTER

CPC

IPC(8) - CO7K 1/00, CO7K 14/00, CO7K 17/00, C12N 9/12 (2016.01)
- AB1K 38/00, CO7K 14/47, CO7K 2319/00, CO7K 14/705, A61K 39/00, C12N 9/00, C12N 9/1252
According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

Minimum documentation searchedéclassiﬁcation system followed
IPC(8) - CO7K 1/00, CO7K 14/00, CO7K 17/00, C12N 9/12 (2016

CPC

%y1 ;:Iassiﬁcation symbols)
- AB1K 38/00, CO7K 14/47, CO7K 2319/00, CO7K 14/705, AB1K 39/00, C12N 9/00, C12N 9/1252

CPC- C12Y 207/07007
USPC- 530/350, 435/194, 435/6.12, 435/91.2, 435/91.5

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

Electronic data base consulted during the intemnational search (name of data base and, where practicable, search terms used)
PubWEST(PGPB,USPT,USOC,EPAB,JPAB); PatBase, Google/Scholar: DNA polymerase, Clostridium perfringens, 3' 5' exonuclease
activity, DNA_pol_B, Clostridium phage phiZP2, dsDNA viruses, Clostridium phage phiCPV4, Type B polymerase, I3PV37_9CAUD,
GenBank NCBI JQ729991 [phi]CPV4... GenCore 6.4.1: SEQ ID NO:2

C. DOCUMENTS CONSIDERED TO BE RELEVANT

arrays. Angew Chem Int Ed Engl. 2009, 48(25):4625-4628; pg 4625, col 1; pg 4627

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A «~ | Volozhantsev, et al. Molecular Characterization of Podoviral Bacteriophages Virulent for 1-6, 19, 23
Clostridium perfringens and Their Comparison with Members of the Picovirinae. PLoS ONE
2012, 7:¢38283-€38283; pg 3 col 1; pg 10, col 2;
A = UniProt Submission I3PV37_9CAUD (01 April 2015) [Retrieved from the Internet 18 August 1-6, 19, 23
2016: <http://www.uniprot.org/uniprot/I3PV37.txt?version=12>]; 100% identity to SEQ ID NO:1
A - | Kranaster, et al. Taking fingerprints of DNA polymerases: multiplex enzyme profiling on DNA 1-6, 19, 23

D Further documents are listed in the continuation of Box €.
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Box No. I1 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:

1. D Claims Nos.:

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

2. EI 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 intemational search can be carried out, specifically:

3. D Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second 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 International Searching Authority found multiple inventions in this international application, as follows:

Group I+: claims 1-23, directed to a modified DNA polymerase having a DNA polymerase activity comprising an amino acid sequence
having at least 70% sequence identity to the amino acid sequence as set forth in SEQ ID NO: 1 or 2. The modified DNA polymerase will
be searched to the extent that it encompasses H223 mutation [NOTE: numeration is according to SEQ ID NO:2]. It is believed that
claims 1-6, 19, 23 encompass this first named invention, and thus these claims will be searched without fee to the extent that they
encompass a modified DNA polymerase having at least 70% sequence identity to the amino acid sequence as set 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 the payment of
additional fees. Applicants must specify the claims that encompass any additionally elected mutation(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. An exemplary election would be an $366 mutation, l.e., 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. |_| 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 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. Consequently, this international search report is

restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
1-6, 19, 23, restricted to a H223 mutation

Remark on Protest I:I 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.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)
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Supplemental Sheet
In Continuation of Box IlIl. Observations where unity of invention is lacking:

The inventions listed as Group |+ 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:

Special Technical Features

The special technical feature of each invention of Group I+ is a specific mutation recited therein, because a nucleic sequence having at
least 70% identity with SEQ |D NO: 1 or SEQ ID NO:2 was known in the art at the time of the invention (please see UniProt Submission
13PV37_SCAUD (01 April 2015) {Retrieved from the Internet 18 August 2016: <http://www.uniprot.org/uniprot/I3PV37.txt?version=12>]
(hereinafter "UniProt") disclosing DNA polymerase of Clostridium phage phiCPV4, wherein amino acids 2-727 displays 100% identity to
amino acids 2-727 of SEQ ID NO: 1 and amino acids 14-739 of SEQ 1D NO: 2), and, therefore, no significant structural similarities can
reaany be ascenalned armmony the mutatluns.

Common Technical Features

The inventions of Group I+ share the technical feature of a modified DNA polymerase having a DNA polymerase activity and at least
70% sequence identity to the amino acid sequence as set forth in SEQ ID NO: 1 or 2. However, this shared technical feature does not
represent a contribution over prior art as being obvious over a paper titled "Molecular Characterization of Podoviral Bacteriophages
Virulent for Clostridium perfringens and Their Comparison with Members of the Picovirinae" by Volozhantsev, et al. (PLoS ONE 2012,
7:e38283-e38283) (hereinafter "Volozhantsev") in view of a paper titled "Taking fingerprints of DNA polymerases: multiplex enzyme
profiling on DNA arrays” by Kranaster, et al. (Angew Chem Int Ed Engl. 2009, 48(25):4625-8) (hereinafter "Kranaster") as follows:

Volozhantsev discloses a predicted DNA polymerase (pg 3, col 1, "The predicted Type B polymerases of all three phages were 727
amino acids in length and [phiJCPV4 and [phi]CP7R were more closely related (99% sequence similarity) than either one compared to
the [phiJZP2 (96% similar to [phi]CPV4 and [phi]CP7R). BLAST analyses revealed the three phage proteins were most closely related in
sequence to the [phi]CPV1 [GenBank ADR30478; 36%) and [phi]CP24R [AEWA47837; 34%] polymerases with overall similarity of 24% to
other DNA polymerases of the Bacillus [phi]29-family") comprising an amino acid sequence having at least 70% sequence identity to the
amino acid sequence as set forth in SEQ ID NO: 1 or 2 (pg 10, col 2, "GenBank NCBI accession numbers 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 amino acid sequence as set forth in SEQ ID NO: 1 or 2 (see UniProt, as above, "DR EMBL; JQ729991...
Genomic_DNA"; amino acids 2-727, 100% identity to amino acids 2-727 of SEQ ID NO: 1 and amino acids 14-733 of SEQ ID NO: 2).
Volozhantsev neither discioses that said DNA polymerase is modified nor provides a motivation to do so.

The motivation is provided by Kranaster disclosing a need for improved polymerases exhibiting altered properties (pg 4625, col 1,
“customized and artificially engineered DNA polymerases that lead to more robust andspecific reaction systems are urgently needed")
and further disclosing a "microarray-based approach for DNA polymerase evolution which we term oligonucleotide-addressing enzyme
assay (OAEA). First studies have proven the practicability of our approach and identified new DNA polymerase mutants with altered
properties. In comparison with other known directed evolution approaches for DNA polymerases, OAEA offers severalsignificant
advantages. First, this approach allows the multiplex detection of various DNA polymerase activities in parallel under identical
conditions. In addition, in OAEA each reaction can be duplicated readily. These features render OAEA reliable and less prone to false
positives and negatives. Furthermore, all steps can be performed by automated pipetting devices, allowing high-throughput analysis
requiring only minuscule amounts of reagents” (pg 4627, col 1 to col 2). It would have been obvious to 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 library of mutagenized [phiJCPV4 DNA polymerase disclosed by, to achieve a
customized DNA polymerase. As said technical feature was known in the art at the time of the invention, this cannot be considered
special technical feature that would otherwise unify the inventions.

The inventions of Group I+ therefore lack unity under PCT Rule 13 because they do not share a same or corresponding special
technical feature.

Form PCT/ISA/210 (extra sheet) (January 2015)
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