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B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC(8) - AB1K 39/12; AG1K 39/00; CO7H 21/04; COTK 1/00} (2012.01

)

USPC - 424/186.1, 4247199.1, 4241204.1; 424/192.1; 536/23.72; 530/350
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IPC{B) - A61K 39/12; AB1K 39/00; CO7H 21/04; CO7K 1/00 (2012.04

} - see keyword below

USPC - 424/186.1, 424/199.1, 424/204.1; 424{192.1; 536/23.72; 530/350 - see keyword below

Electronic data base consulted during the international search (name of

data base and, where practicable, search terms used)

PubWEST(USPT,.PGPB,EPAB,JPAB); Medline, Google: human, papillomavirus, HPY, nucleotide, polynucieotide, nucleic acid,

sequence, amino acid, palypeptide, protein, peplide, vaccine, administer, encoding, plasmid, type 6, E6, E7,

EG/E7, HPV-6

fusion, antigen, sequence,

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A WO 2010/054482 A1 (Emtage} 20 May 2010 (20.05.2010), para [0003), [0022), {0039), and 1-2, B-7, and B/(1-2, 6-7)
SEQ IDNQ: 45

A US 6,365,160 B1 (WEBB et al.} 02 April 2002 (02.04.2002), col 1, In §-9; col 2, In 42-50; col 3, 1-2, 67, and 8/1-2, 6-7)
In 43-52; col 4, In 62-64; col 7, In 18-18; col 12, In 58-62; col 28, In 28-32; and SEQ ID NOs: 23
and 24

A MA et al. HPV and Therapeutic Vactines: Where are We in 20107 Curr. Cancer Ther Rev, 1-2, 6-7, and 8/4{1-2, 6-7)

2010, Vol 6, p. B1-103, Entire documentation, especially Abstract, and Table 1

Further documents are listed in the continuation of Box C.

[]

*
.

Special categorics of cited documents:

document defining the general state of the art which is not considered
to be of particular relevance
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Box No. 11 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. I:l Claims Nos.:

because they relate to 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. & Claims Nos.: 914 and 20-22
because they are dependent claims and are not drafted in accordance with the second and third seatences of Rule 6.4(a).

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

This International Sezrching Authority found multiple inventions in this international application, as follows:
This application contains the following inventions or groups of inventions which are not so linked as to form a single genera! inventive
concept under PCT Rule 13.1. In order far all inventions to be examined, the appropriale additional examination fees must be paid.

Group I+: claims 1-8, 23-26, drawn to a nucleic acid molecule comprising a nucleotide sequence encoding for an HPV antigen selected
from the group consisting of: SEQ ID NO: 1; SEQ ID NO:3, SEQ ID NO'5, SEQ ID NQ:7; fragments thereof having 90% homology; and
combinations thereof; or a nucleic acid molecule comprising a hucleotide sequence selected from the group consisting of: nuclectide
sequences that encode SEQ 1D NO:2; SEQ ID NO:4, SEQ ID NO6, or SEQ ID NO:8: nucleotide sequences that encode an amino acid
fragment having at least 90% homology to SEQ ID NO:2; SEQ ID NO:4, SEQ ID NO:B, or SEQ ID NO:8, a5 indicated in claim 6, or 8
pharmaceutical composition comprising nuclectide sequences encading for HPV antigen. The first named invention (claims 1-2, 6-8}, is
limited to the nucleic acid molecula comprising SEQ ID NO: 1, or nucleotide sequences that encode SEQ ID NO: 2, which is encoded
by the SEQ ID NO: 1 {Spadification: pg 8 In 8-15), ===+ Continued in the extra sheet

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

2. D As al] searchable claims could be searched without effort jusiifying additional fees, this Authoriry did not invite payment of
additional fees.

L

. 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. E 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.:
1-2, 87, and 8{{1-2, 6-7), limited to nucleic acid molecule comprising SEQ ID NO: 1 or encoding SEQ ID NO: 2

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.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)
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Continuation of:
Box No IlI {unity of invention is lacking)

{Continuation of Group I+) Applicant is invited to elect {an) additional nucleotide sequence(s), selected from the group consisting of:
SEQ 1P NO: 3 induding a nucleatide sequence ancoding SEQ (D NO: 4, SEQ ID NO: 5 including a hucleotide sequence enceding SEQ
ID NO: 6, or SEQ ID NQ: 7 including a nutleotide sequence encoding SEQ ID NO: 8, and a fragment of SEQ ID NO: 1, 3, 5, or 7, with a
specified length of tha fragment comprising nudeotides between the specified positions of the corresponding SEQ ID NO, as well as
associated fragment langth comgprising amino acid residues between the specified positions of the comesponding SEQ ID NO: 2, 4, 6, or
8, respectivaly, to be searched by paying additional fee for each etection. Note: If SEQ ID NO: 3 is elected, claims 23 and 24 will also be
searched. If SEQ ID NOs: & and 7 are elected, claims 25 and 26 will also be searched. The exact number and the scope of additional
ciaims will be searched will depend upon the election.

Group I+, claims 15-19, drawn to a protein comprising an amino acid sequence selected from the group consisting of: SEQ 1D NO: 2;
SEQ ID NO: 4, SEQ ID NO: 6, or SEQ ID NO: 8; and fragments of sequences having at least 90% homology to SEQ ID NO: 2; SEQ ID
NO: 4, SEQ ID NO: 6, or SEQ 1D NO:8. The first named invention {¢laims 15-16), is limited to the protein comprising SEQ ID NO: 2.
Applicant is invited to elect an additional protein comprising an amino acid sequence selected from the group consisting of: SEQ ID NO:
4, SEQ ID NO: 6, -or SEQ ID NO: 8, and a fragment of SEQ ID NO: 2, 4, 6, or 8 with a specified length of the fragment comprising amino
acid residues between the specified positions of the comesponding SEQ ID NO to be searched, by paying additional fee for each
election. ’

The inventions listed as Groups I+-l|+ 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:

Groups Ii+ do not Include the inventive concept of a nucleic acid molecule, as required by Groups [+,

Among Groups |+, each SEQ 1D NO having a nucleotide sequence that is structurally different from all others and encoding a HPV
antigen that is different from all others (Specification: pg 10, In 17-18 - 'a consensus immunogen setected from the group consisting of
HPV 6 E6 and E7, HPY 11 E6-and E7, HPV 33 ES and E7, HPV 58 E6 and E7', which are rapresented by SEQ ID NOs: 1, 3, 5,and 7,
respectively; pg 8-10). Furthermore, each fragment having at least 30% homology to each ciaimed SEQ ID NO, teads to different
sequences. For a fragment having 786 nucleotides, there will be 88 potential fragments generated from SEQ |D NC: 1 (873-786+1=88)
{pg 8, In 1B-19 - 'fragments of SEQ ID NO: 1 may comprise 786 or more nucleotides’, wherein SEQ 1D NO: 1 has 873 nucleotides),
therefare it requires a search of 88 fragments having 786 nucleotides for identifying a fragment of 786 nucieotide having at least 90%
homology to the claimed SEQ ID NO: 1, especially the nucleotide saquences In thls application are generated from alignment of multiple
sequences from GenBank {Specification: pg 20, In 15-17 - The HPV type 6 or 11 £6 and E7 gene sequences were collected fram
GenaBank, and the consensus EG and E7 nucleotide sequences were obtained after performing multiple alignment’). For a nucleotide
$equences that encode an aminc acid fragment having at least 50% hemology o SEQ ID NO: 2, there will be 118 potential fragments
generated from SEQ ID NO: 1 (873-756+1=124) (pg 8, In 24-25 - fragments of SEQ 1D NO:2 may comprise 252 or more amino acids,
whereln 252 amino acid is encoded by 756 nucleotides, and SEQ ID NO: 1 has 873 nucleotides, as discussed above), It requires a
search of 118 fragmenits having 756 nucleotide encoding 252 amino acids of SEG ID NO: 2 for identifying a fragment of 756 nuclectides
encoding an amino acid having at least 30% homology to the claimed SEQ ID NO: 2.

Furthermore, among Groups I+, each SEQ ID NO having an amino acid sequence that is structurally and functionally different from all
others and representing a HPV antigen that is differart from all others (Spacification: pg 10, In 17-18 - 'a consensus immunogen
selected from the group consisting of HPV 6 E6 and E7, HPV 11 E6 and E7, HPV 33 E6 and E7, HPV 58 EB and E7', which are
represented by SEQ ID NOs: 2, 4, 6, and 8, respectively, pg 8-10}. Moreover, each fragment having at least 80% homology to the
claimed SEQ ID NO, feads to different amino acid sequences comprising different antigens. For an amino acid fragment having at least
90% homology to SEQ 1D NO: 2, thers will be 29 potential fragments generated from SEQ ID NO: 2 if the fragment having length of 252
amino acid residues (280-252+1=29) (pg 8, In 24-25 - ‘fragments of SEQ ID NO:2 may comprise 252 or mare amine acids, wherein SEQ
1D NO: 2 having 280 amine acid residues), it requires a search of 29 fragments having 252 aming acids of SEQ 1D NO: 2 for identlfying
a fragment of 252 amine acid having at least 90% homology to the claimed SEQ ID NO: 2, especially the protein sequences in this
epplication are generated from alignment of multiple sequences from GenBank (Specification: pg 20, In 17-18 - The consensus
sequence of HPV 6 E6 or E7 proteins was generated from 98 or 20 sequences, respectively’).

The inventions of Groups I+ and Il+ share the technical feature of an aming acld fragment having at least 90% homology to SEQ ID NO:
2; and Group I+ further share the technical feature of nucleic acid molecule comprising a nucleatide sequence encading for an HPY
antigen, the Groups II+ further share the technical feature of a protein comprising an amino acid sequence. However, this shared
technical feature does not represent a contribuion over prior art as being anticipated by US 6,365,160 B1 to WEBB et al. (herainafter
‘Webb') as follows:

#hwhrbbh kst Cantinied in the next extra ghaet ™ =it
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Continuation of:
The previous extra sheet - Box No lll {unity of invention is tacking)

Webb discloses a protein comprising an amino acid sequence selected from the group consisting of: fragments of sequences having at
least 90% homology to SEQ ID NO:2 {col 12, In 59-62 - 'amino acid sequences for ... EG/E7/ESa/E4 (CSLET3.SEQ) are shown.. SEQ ID
Nos: ... 24', wherein SEQ 1D NO: 24 comprising a region betwaen amino acid residues 2-253 (252 amino acid fragment), that has the
best local similarity of 95.7% to a region between amino acid residues 19-276 (258 a.3) of the claimed SEQ ID NO: 2; col 2, In 42-50
‘isolated product, a polyprotein construct comprising at least two amino acid sequences fused ...of papillomavirus {(PV) or ...fragment
thereof, ... the E6 or E7 protein sequence'; col 7, In 18-12 - The polypratein constructs ... are provided as isolated proteins’).

Webb further discloses a nucleic acid molecule comprising a nucleolide sequence encading for an HPY antigen {coal 1, In 5-9 -
"polyproteln constructs comprising a plurality of papiflomavirus {PV) amino acid sequences ... particulary human papillomavirus (HPV)';
cuol 4, In 62-84 - 'a nucleic acid molecule which encodes a polypeptide construct’) and
—wherein the nucleotide sequence comprising a nucleotide encodes an amine acid fragment having at least 0% homology to SEQ ID
NO:2 (col 12, In 58-82 - ‘'The DNA and corresponding amino acid sequences for ... EB/E7/ES/E4 (CSLET3.SEQ) are shown...SEQ ID
Nos: ... 23 and 24, respactivaly’, wherein SEQ (D NO: 23 comprising a region between nucleotide sequences 4-758, that encodes an
amino acid fragments of 252 amino acid residues of SEQ ID NO: 24, that has the best local similarity of 98.7% 1o a region betweean
amine acid residues 19-276 (268 a.a) of the claimed SEQ ID NO: 2; Sequenca List, col 45-53, SEQ ID NO: 23 and SEQ ID NO: 24,
Specification: pg 8, In 24-25 - ‘fragments of SEQ ID NO:2 may comprise 252 or more amino actds'; pg 8, In 9-10 - 'SEQ 1D NO: 1
comprises a nucleofide sequence thal encodes a consensus immunegen of HPV 6 E6 and E7 prateins').

Webb further teaches different HPV antigen variants sharing the similarity with the disclosed HPV antigens (col 3, In 43-52 - 'the
armino acid sequences in the polyprotein construct substantially correspond to the sequences of wild-type early ORF proteins of PV,
..variants inciude varlants ...may have at ieast 50-60%, ... most preferably at least 90%, similarity to the wild-type amino acid
sequences’; col 1, In 5-9 - 'polyprotein constructs comprising a plurality of papillomavirus (PV) amino acid sequences ... particularly
hurnan papillomavirus (HPVY), Without a shared special technical feature, the inventions lack unity with one anather,

Groups |+-I1+ therefore lack unity under PCT Rule 13 because they do not share a same or correspanding special technical feature.

Note re item 4: Claims 9-14 and 20-22 are not drafted in accordance with the second and third sentences of Rule 6.4 (a). These claims
are Improper multiple dependent claims. N i
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