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#1
A BR @ 2 S B o AR RS
T (Z24%) T 959%C1 GMT il W NPV
N/ %) (EU/ml) (EU/ml) (EUml)

Ply 16/75 (21%) 895 (389-1401)  154.33 ND-13079 0.4 0.61
PhtD 20/75 (27%) 436 (147-723)  107.4% ND-10287  0.36 0.66
PhtE 24175 (32%) 978 (302-1654)  241.89 ND-24877 .64 0.70
LyiB 5/75 (7%) 37 (25-49) 23.94 ND-439 0.14 0.50
PepA 23/74 (31%) 1062 (668-1456)  281.04 ND-10226  0.64 0.70

ND : I UL 95% Cl: 95 % (B I - GMT < A0l 5 1
NPV [Eftigrp s

oooao
2
I EBRE O CAPOZI O b OBPSPISEOM S OB P
Ply PhtD PhtE PcpA LytB
Ply 0.44 0.58 0.67 0.86 0.47
PhtD 0.58 0.56 0.67 0.89 0.61
PhtE 0.67 0.67 0.64 0.92 0.67
PcpA 0.86 0.89 0.92 0.64 0.72

LytB 0.47 0.61 0.67 0.67 0.14
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FREREA &R 2 7 ~D Mg 1gGhiiF D geE
17 BB 1 * GMT 95% CI GMT i
N/ % (EU/ml) (EU/ml) (EU/m))
Ply 67/75 (89%) 498 (233-763) 110.59 ND - 8790
PhtD 64/75 (85%) 140 (109-171) 59.94 ND - 604
PhtE 71/75 (95%) 326 (249-403) 130.03 ND -1361
LvtB 73/75 (97%) 30 (24-36) 21.79 ND- 120
PepA 69/74 (93%) 515 (375-655) 148.36 ND - 2563
ND : #HL UL 95%ClL: 95 %1538 K M : GM T : Z8(n[ 22 71k
* 25EU mlbERE
Ooo0doano
&4
JE Al BR A T A A BRE O CAPEAT 4 A+ im 81 2 HPSPHL i
NP-CAP (n— 31) P-CAP (n—36) PiE
(P- vs NP-
PSP I R 93591 GMT Y 9591 GMT CAP)
{EUMml) (CU/ml)
Ply Stk 169 (86-252) 58.34 446 (220-672) 115.8 0.031
PhiD pe e 125 (80-170) 49.61 112 (74-150) 30.16 (.637
PhiE rlian 291 (190-392) 110.22 264 (161-367) 104.26 0.712
PcpA 2% 716 (442-990) 241.67 233 (138-328) 66.04 0.001
IvtB =0 31 (21-41) 22.16 24 (18-30) 18.61 ().183
Ply |75 1 165 (86-244) 58.82 1433 (409-2457) | 23513 0.023
PhtD EIG=E: 132 (85-179) 49,39 725 (129-1321) | 170.54 0.066
PitE =5 1A 307 (195-419) 105.43 1613 (204-3020) | 395.41 0.086
PepA kg 759 (456-1062) 24713 1308 (534-2082) | 247.98 (.216
LB [ =Y 28 (20-36) 19.9 42 (17-67) 2472 0.291

PSP: e EkEF 7 30 8
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INTERNATIONAL SEARCH REPORT International application No.
PCT/CA2009/000119

A. CLASSIFICATION OF SUBJECT MATTER
IPC: GRIN 33/543 (2006,01) , GRIN 33/564 (2006.01), G#IN 33/569 (2006,01)
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
IPC: GOTN 33/543 (2006.01) , GOTN 33/564 (2006.01) , GOTN 33/569 (2006.01)

Documentation searched other than minimum decumentation to the extent that such documents are included in the fields searched
Google (intemet)

Electronic database(s) consulted during the international search (name of database(s) and, where practicable, search terms used)
Delphion (Derwent), Intellect (Canadian Patent Database), Scopus, Pubmed.

PcpA, pneumo®, diagnos*, PhitD, PhiE, LyiB, Ply, pneumecocceal choline binding protein A, histidine-triad
protein, pneumolysin

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y Sanchez-Beato et al. (1998) Molecular Characterization of 1-22
PcpA: a novel choline-binding protein of streptococcus
pneumoniae. FEMS Microbiof Letf. 164(1): 207-14.
Refer to the whole document.

Y WQ00222167 (Laferriere et al.) 1-22
21 March 2002 (21-03-2002)
Refer to the Derwent abstract

P, X |wWQ2008022299 (Briles et al.) 1-22
21 February 2008 (21-02-2008)
Refer to the Derwent abstract

[X] Further documents are listed in the continuation of Box C. [X] See patent family annex.
* Special f cited documents : “T later dax t published after the ntemational filing date
pesial categenes of date anm (}:’;nﬂlcl with the ]Illj::almn but c:w mldersmm Pnogty
A7 document defining the general state of the art which is not considered the principle or theoty underlying the invention

to be of particular relevance
o document of particular relevance; the claimed imvention cannot be

“E” earlier application or patent but published on or after the intemational consicdered novel or cannot ba considerad to involve an imventive
filing date step when the document is taken alone

“L" document which may throw doubts on prient gmlaun(s) or which 1s “Y"  document of particular relevance; the claimed ivention cannct be
cited to establish Lhe publicaticn date of ano! citation or other considered to imvolve an mventive step when the document 13
speeial reason (a5 specified) combined with one or more other such documents, such combination

being obvious to a person skilled in the art
“&”  document member of the same patent family

“o" document referming to an oral disclosure, use, exhibition or other means
“P document published prior to the interational filing date but later than

the pnorlty date claimed
Date of the actual completion of the international search Date of mailing of the international search report
7 May 2009 (07-05-2009) 13 May 2009 (13-05-2009)
Name and mailing address of the ISA/CA Authorized officer
Canadian Intellectual Property Office
Place du Portage [, C114 - 1st Floor, Box PCT David Boudreau
50 Victoria Street 819- 997-2926
Gatineau, Quebec K1A 0C9
Facsimile No.: 001-819-953-247¢

Form PCT/ISA/210 ¢second sheet ) (July 2008)



(24) JP 2011-511275 A 2011.4.7

INTERNATIONAL SEARCH REPORT International application No.
PCT/CA2009/000119
Box No, I Observations where certain claims were found unsgearchable (Continuation of item 2 of the first sheet)

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

1. [ ] Claim Nos. :
because they relate to subject matter not required to be searched by this Authority, namely :

2. [X] ClaimNos.: in part : claims 2-3, 5-6 and 12 ; and the whole claims 23-26
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 :

Refer to Extra sheet 1

3. [ ] Claim 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 Imtemational Searching Authority found multiple inventions in this intemational application, as follows :

Refer to Extra sheet 2

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

searchable clairms.

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

3. [ ] Asonlysome 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 claim Nos. :

4. [ ] Norequired 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 claim Nos. :

Remark on Protest [ | 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.

[ ] No protest accompanied the payment of additional search fees.
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C (Continuation). DOCUMENTS CONSIDERED TQ BE RELEVANT
Category® | Citation of document, with indication, where appropriate, of the relevant passages |Relevant to claim Mo.
P, Y |Gloveretal (07 April 2008, published onling) Streptococcus  [1-22
pneumoniae Surface Protein PcpA Elicits Protection against
Lung Infection and Fatal Sepsis. /nfection and Immunity.
76(8). 2767-76.
Refer to the whole document.
A Mitchell et al. (1997) Biological Properties of Pneumolysin. 1-22
Microbial Drug Resistance. 3(1) : 19-26.
Refer to the whole document
A WQ2008011927 (Adnan et al.) 1-22

31 January 2008 (31-01-2008)
Refer to the Derwent abstract

.4

Form PCT/ISA/210 {continuation of second sheet) (July 2008)

7



(26)

JP 2011-511275 A 2011.4.7

INTERNATIONAL SEARCH REPORT International application No.
Information on patent family members PCT/CA2009/000119
Patent Document Publication Patent Family Publication
Cited in Search Report Date Member(s) Date
WO 0222167A2 21-03-2002 AU 2054802A 26-03-2002
AU 3819302A 26-03-2002
AU 200222054882  14-04-2005
AU 2002238193B2 12-05-2005
BR 0113821A 24-06-2003
BR 0113822A 24-06-2003
CA 2421998A1 21-03-2002
CA  2422002A1 2103-2002
CN 1253205C 26-04-2008
CN  1477970A 25-02-2004
CN  1894723A 08-11-2005
CZ 20030756A3 15-10-2003
CZ 20030757A3 15-10-2003
EP 1317279A2 11-06-2003
EP 1317280A2 11-06-2003
GB 0022742D0 01-11-2000
HU 0301043A2 29-09-2003
HU 0301092A2 25-09-2003
IL  154607D0 17-09-2003
IL  154608D0 17-09-2003
JP 2004508416T 18-03-2004
JP 2004508417T 18-03-2004
KR 20080080683A  04-09-2008
MX PAD3002264A  03-12-2004
MX PAD3002265A  03-12-2004
NG  20031183A 13-05-2003
NGO  20031183D0 14-03-2003
NO 200311844 14-05-2003
NO  20031184D0 14-03-2003
NZ  524286A 27-05-2005
NZ  524287A 24-03-2005
PL  351395A1 04-10-2004
PL  351401A1 04-10-2004
US 2004081662A1  29-04-2004
U8 2006051361A1  09-03-2005
US 2008081050A1 03-04-2008
WO  0222167A3 27-086-2002
WO 022216842 2103-2002
WO  0222168A3 27-06-2002
ZA 200301524A 2104-2004
ZA 200301526A 04-06-2004
WO 2008022298A1 21-02-2008 AU 2007285775A1 21-02-2008
WO 200802229842 21-02-2008
WO 2008022298A3 03-04-2008
WO 200802220242 21-02-2008
WO 200802230243  03-04-2008
WO 2008011927A2 31-01-2008 EP 1882939A1 30-01-2008
WO 2008011527A3 13-03-2008
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Claims 2-3, 5-6 and 12 (in part); and claims 23-26 are so inadequately supported by the description that
no meaningful opinion could be formed nor search be performed.

No demonstrative examples were provided for a matrix as recited in claims 23-25 nor for a method using
said matrix as recited in claim 26.

With respect to claims 2-3, 5-6 and 12 (in part):

. The applicant has not provided demonstrative examples for the following combination of antigens
(claims 2-3 and 5-6): (a) PcpA ,Ply and PhtD; (b) PepA, Ply, PhtD and PhtE; (c) Ply, PhtD, PhtE
and LytB; (d) PcpA, PhtD and PhtE; () PcpA, PhtD, PhtE and LytB; (f) PcpA, PhtE, and LytB; (@)
PcpA, Ply, PhtE and LytB; (h) PcpA, PhtD and LytB; (i} PcpA, Ply and LytB; {j) PcpA, Ply, PhtD and
LytB; (k) PcpA, PhtD and PhtE.

Support is only provided for: (a) PcpA and Ply; (b) PcpA and PhtD; (c) PcpA and PhtE; (d) PcpA
and LytB; and (&) PcpA, Ply and PhiE.

. The subject matter of claim 12 is not supported by the description. The description, on page 6, is
silent with respect to a methed for determining the response of a subkject having pneumonia to a
treatment, wherein the antibody detected is against one of the antigen selected from PhtD, PhtE,
LytB and Ply. It appears that support is only provided for the antigen PcpA.

Form PCT/ISAS210 (extra sheet) (July 2008)
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The claims are directed to a plurality of inventive concepts as follows:

Group claims are directed to :

A 1-22 Method (or use or kit) of diagnosing Streptococcus pneumoniae, wherein
detection of antibodies against PcpA antigen is indicative of the diseass;

B 23-25 and 26 a solid matrix comprising an antigen selected from the group consisting

of PcpA, Ply, PhtD, PhtE and LytB; and a method of diagnosing

Streptococcus pneumoniae comprising contacting a biological sample
with the solid matrix.

The subject matter of group A could, prima facie, constitute the basis of the applicant's patent
application. However, it was found that the use of PepA antigen in (a) the detection of past infection by
Streptococcus pneumoniae or (b) the diagnosis of pneumoenia, is not inventive. The search of the prior
art revealed that the pneumococcal gene PcpA was already characterized and known as a member of
the choline-binding doemain (ChBD) family. It was proposed that PcpA could be a surface protein of
pheumococcus (refer to D1). The substitution of one known antigen for another in the same family of
antigens is not inventive. The technical feature PcpA thus does not define a contribution over the prior
art and can not be relied upon to provide a single general inventive concept required to establish unity
of invention. For this reason, a posteriori lack of unity also exists in Group A as follow :

Sub-group A claims are directed to :

A1 1,4, 11 and 19 use of (or method using or kit comprising) PcpA antigen, taken
alone;

AZ* 2,5and 12 use (or method using) of PcpA and at least one of PhtD, PhtE,
LytB or Ply;

A3 3and 6 use (or method using) the following combinations : (a) PcpA and

Ply; (p) PcpA and PhtD; (c) PcpA and PhiE; (d) PcpA and LytB;
and (e) PepA, Ply and PhtE.

* Each combination represent an invention. Throughout the combinations of claims 3 and &, only the
one recited above are fully supported by the description in order to enable a skilled person in the art.

The claims must be limited to one inventive concept as set out in Rule 13 of the PCT. Unity of
invention, as well as novelty, inventiveness and industrial applicability was found for the combination
PcpA, Ply and PhtE (claims 2-3, 5-6 and 12).

Form PCT/IBAS210 (extra sheet) (July 2008)
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