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MW 2 GWGPYGRDSYDFTYGNELFLGGRQ AGONFLPTHOMPLLARGNENPE 2
USAﬁBHCiFPR3757 GWGPYGRDSYDPTYGNELEFLGGRO SNAGONFLPTHOMPLLARGNENPE
CoL GWGPYGRDSYDETYGNELFLGGROSSSNAGONFLPTHOMPLLARGNEFNPE 2
USAfBlCiTCH1516 GWGPYGRDSYDFTYGNELFLGGROSSENAGONFLPTHOMPLLARGNENPE
MRSAL1Z1 GWGPYGRDSYDPTYGNELFLGGRQSSSENAGONFLPTHOMPLLARGNEFNEPE 2
TCH773 GWGPYGRDSYDFTYGNELFLGGROSSENAGONFLPTHOMPLLARGNENPE
D30 GWGPYGRDSYDFTYGNELFLGGROSSSENAGONFLPTHOMPLLARGNENPE
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COL FISVLEHKONDTEKKSK ITKVTYQREMDEY TNQWNRLHWVGENNYKNONTVTE
USAﬁSHCiTCHIEIE FISVLEHKONDTEKSKIKVTYQREMDEY TNOWNRLHWVGNNYKNONTVTE 3
MRSA131 PISVLSHKONDTRKSK IKVTYOREMDRY TNOWNRLEWVGNNYRNONTVTE 3
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INTERNATIONAL SEARCH REPORT

Intemational application No.

PCT/US 12/43179

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - AB1K 39/085; AG1K 38/395 (2012.01)
USPC - 424/138.1; 424/165.1, 424/243 .1

According 10 [nternational Patent Classification {IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

USPC - 424/138.1, 185.1, 243.1

Minimum documentation searched (classification system followed by classification symbols)

USBPC - 424/150.1 (text search, ses terms below)

Documentation searched cther than minimum decumentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

PatBase; PUbWEST(PGPB,USFT,EAPB,JFAB); Google Scholar (text search, see terms below)

Saarch Tarms: Leukocidin, immuniz*, vacain®, IUKE, IukE/D, leukocidin E, link*, conjugat®, fusion, chimer*, albumin, ovalbumin,
hamocyanin, toxoid, thyroglobulin, capsutar, palysaccharide, CRM 197, protain A, 336, coagulase, faclor A, factor B, fibronectin, fi

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Citation of document, with indication, where appropriate, of the relevant passages

[0071)

Category* Relzvant to ¢laim No.
X US 2009/0053235 A1 (TAYLOR &t al.) 26 February 2009 (26.02.2009); Abstract. paras [0002), | 1. 921
[0007}-{0009), [0028), [0038], [D043], [0044), [0056], [005G}, [0061], §0450) | eeeeememe
Y 6-8
X WO 20107118343 A2 (BAGNOLI et al.) 21 October 2010 (21.10.2010);, SEQ ID NO:24, (page 1, | 1.3
- In 28-32}, (page 25, In 20-33), (page 96, In 14-16), (page 112,03 [ e
Y 2
Y WARD et al, Accession GBL2YE: March 8, 2011; {online); Retrieved from the internet: 2
<URL:http:/Aww uniprot.org/uniprot/CBL2YE b ?version=5> on 20 November 2012
Y US 2010/0284809 A1 (WISNIEWSK] et al.} 11 Novermnber 2010 {11.11.2010); paras [0052], 6-8

I:I Further documents are listed in the continuation of Box C.

L)

. Special catepories of cited documents:

“A™  document defiming the general state of the art which is not considered
to be of panicular relevance

“E™ earlier application or patent but pubtished on or afier the interalional
filing date

“L" document which may throw doubts on priority claim(s) or which is
cited 1o establish the publication date of another cimtion or other
special reason (as specified)

“0” docement referring to an oral disclosure, use, exhibition or other
means

“P"  document published prior to the internaticnal filing date but later than

the prierity date claimed

“T7  later decument published afler the inkernational filing date o priority
date and not in conflict with the apﬁl ication bur cited to understand
the principle or theory underlying the invention

“X" document of parlicular relevance; the claimed invention cannol be
considered novel of cannot be considered 10 invelve an inventive
step when he document is taken alone

“Y"  document of panicular relevance; the claimed invention cannet be

considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being abvious (o a person skilled in the an

“&" decument member of Lthe same patent family

Date of the actual completion of the international search

20 November 2012 (20.11.2012)

Date of mailing of the intemational search report

10 DEC 2012

Name and mailing address of the 1SA/US

Mail Step PCT, Attn: ISA/US, Commisstoner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No.  s71.273-3201

Authorized officer. )
Les W. Young

PCT Helpdesk. 571-272-4300
PCT OSP: 571.272-7774

Form PCT/1SA/210 (second sheet) (July 2009
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US 12/43179

Box Ne. 1L Observatons where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search repert has not been established in respect of certain claims under Article 17{2)Xa) for the following reasons.

1. I:' Claims Nos.:

because they relate to subject malter not required to be searched by this Aulherily, namely:

2. I:' Claims Mos.:

because they relate to pans of the international application that do not comply with the prescribed requirements 1o such an
extent thal 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 second and third sentences of Rule 6.4(a).

Box No. lII  Observations where unity of invention Is lacking (Continuvation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
This application contains the following inventions or groups of inventlons which are not so linked as to form a single genaral inventive
concapt undar PCT Rule 13.1. In order lor all inventions {o be examined, the appropriate additional examination fees must be paid.

Groups |+: claims 1-21, directad to a composition comprising a therapeutically effactive amount of an isolated LukE protain or
polypaptide theraof, an isclated LukD proteln or polypeptide thareof, or a combination thereof; and

& pharmacautically acceptable carriar; wherein the firal invention is limited to a composition comprising a therapautically efiactive
amount of an isolated LukE protein and a pharmaceutically acceptable carrier {claims 1-3 and 6-21)(applicants may opt for additional
proteins to ba searchad by specifying the protein and paying an additional invention search fea for @ach etectaed protein).

- Please see exira sheet for continuation -

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

2. D As all searchable claims could be searched without effonjusl'ifying 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 repon covers
only those claims for which fees were paid, specifically claims Nos.:

4, }X{ No' required additional search fees were timely paid by the applicant, Consequenily, this international search report is
restricled (o the invention first mentioned in the claims. it is covered by claims Nos.:
1-3, 621: LUKE protein

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

[: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 invitaiion,

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheel (2)) (July 2009)
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Continuation of Box Ill: Lack of Unity of Invention

Groups |1+: claimg 22-36, directed lo a compasition comprising a Leukocidin E {LukE} antibody, a Leukocidin D (LukD) antibady, or a
combination thereof and a pharmaceutically plable carnigr; wharein the first invantion is limited to a composition compnising a
Luekocidin E (LukE) antibody and a pharmaceutically acceptable carrier (claims 21-24 and 27-36)(applicants may opt for additional
antibedies to be searched by specifying the antlbody and paying an additional invention saarch fea for each elacted antibody).

Group I claims 37-56, directad to a method of treating a s. aureus infection and/or a 5. aureus-assatiated condition in a subject
compnsing administering a composition compriging ona or more inhibitors of LukE/D-mediated cytotoxicity in an amoun! effective to traat
the 8, aurgus infection and/or tha §. aurous associated condition in the subject.

Group IV: claims 57-62, directed to a method of predicling severity or determining a treatmani of an 5. aureus infection in a subject,
comprising;

cuituring $. aursus from a fluid or tissua sampla obtained from (he infected subjact;

quanlifying LukE and/or LukD expression or preduction in the cultured 5. aureus;

comparing the quantified amounts of LUKE and/or LukD in tha sample from the subject to the amount of LukE and/or LukD in a control
sample which produces little or undetectable amounis of LukE and/or LukD; and

pradicting the severity of the S. aureus infaclion based on said comparing.

Group V: claims 63-71, directed 1o a method of identifying inhibitors of LUKE/D cytotoxicity comprising:

providing a cell population;

providing a preparation containing LukE and LukD;

providing a candidate inhibitar;

sxposing the cell population to the preparation containing LukE and LukD in the presence and absence of tha candidata inhibitor;
measuring LUKE/D mediated cytotoxigity level in the population of exposed catls;

comparing the measured level of LUKE/D cytotoxicity in tha presence and in the absance of the candidate inhibitor; and
identifying an inhibiter of LukE/O cylotoxicity based on said comparing.

The inventions listed as Groups | - V do not relate to a single ganeral inventive concept under PCT Rule 13,1 because, under PCT Rule
13.2, they lack the sama or corresponding special technical fealures for the following reasons:

The spedial technical features of the claims of Groups |-V are indicated in the Group descriptions, above.

The only common technical elemenls shared by the above groups is that they are related to 5. aureus LukE and/or LukD. The
subgroups of Groups |+ share the common technical elements of being related 1o a compaosition comprising: a therapeulically effective
amount of an isolated LUKE pratein or polypeptide thereof, an isclated LukD protein or polypeplide thereof, or a combination thereof, and
a pharmaceutically accaptable carrter. The subgroups of Groups [+ share tha common technical elements of a composition comprising:
8 Leukocidin € (LukE) antibody, 8 Laukocidin D (LukD) antibody, or a combination thereof and a pharmaceutically acceptable carrier.
Groups lll and IV share the commwon technical element of being ralated 1o treatment of an S, aureus infection. These common technical
elamertls do not represent an improvemant over the prior art of US 2009/0053235 A1 to Taylor el al, discloses a composition
comprising:

& therapeutically affective amount (para [0059]} of an isclated (para [0028)} LukE protein or polypeptide thergof, an isolated LukD protain
or polypeptide thereof, or a combinalion theraal (para [0009]);

and a pharmacautically acceptable carrer (abstract); as well as a Leukocidin E {LUKE} antibody, a Leukacidin O (LukD) antibody, or a
combination thareo! (para [GD15); ¢laim 5); and a pharmaceutically acceptable carrier (para (0084]).

Taylor further teachaes a maethod of treating a S. sureus infection in a subject {Antibody compositions comprising antibodies to alpha-
toxin and oplicnally ona or more other bacterial antigens also are provided, and are usaful for treating and preventing infections;
abstract) comprising:

administering a composition comprising one or more inhibilors of LUkE/D

mediated cytotoxicity (the specific IVIG composition comprises both an antibody that specifically binds to an 5. aureus alpha-ioxin
antigen {and that optionally nautralizes the alpha-toxin antigen) and an antibody thal spegcifically binds to another bacterial antigen {and
ihat optionally neutralizes the cther bacterial antigen)...the other bacteral antigan may be...Luk E or LukD from 5. auraus; para [0072])
i an amount effectiva to treat the S. aureus infaction {antibedy compositions suitable for administration, such as compositions
comprising an anticody and a pharmaceutically acceptable carrier... provides a therapautically or prophylactically effective amount of
anlibody, i.g., an amount sufficient to achieve a therapeutically or prophylactically beneficial effact para [0070]).

Groups IV and V share the common technical element of measuring or quantifying the expression of LukE and/or LukD or an aclivity
therecf in @ sampla. This commen technical element deas not improve upon the prior ant of the article entitled *Characterization of a
novel stiuctural member, LUKE-LukD, of the bi-component staphylocgccal leucatoxing family” by Gravet el al., which teachas measuring
the axpression of LUKEAukD in samples from subjects using antibedias to the palypaptides (clinical isalates){abstract, pg. 203, col 1,
para 1}. It would have been obvious to a person skilled in the art 1o combine the teaching of Gravet regarding determining the
expression of LukE and/or LukD in a sample from a subject before proceeding with treatment targeted at LukE or LukD in order lo
assure that the proteins were expressed by the isclate in the sample, and that the lreatments would therefore have an epportunity {o be
effectiva.

Therefore, the inventions of Groups I+ to V lack unity of invention under PCT Rule 13 bacause they do nal share a same or
correspording special technical feature.

Form PCTASA/210 {extra sheet) (July 2009)
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