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INTERNATIONAL SEARCH REPORT International application No.
PCT/US2018/014458

A. CLASSIFICATION OF SUBJECT MATTER
AGIK 35/17 (2015.01) A61P 25/00(2006.01) A61P 25/28 (2006.01) GOIN 33/564 (2006.01) €12Q 1/00 {2606.01)

According to International Patent Classification (IPC) or to both national classification and 1PC

B. FIELDS SEARCHED

Minimum decumentation searched (classification system followed by classification symbols)

Diocumentation searched other than minimum documentation to the extent that such documents are inchided in the fields searched

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

DATABASES: MEDLINE, EPODOC, WPIAP, PATENW (EPODOC, WPIAP and all English language full text databases), CAPLUS, BIOSIS,
EMBASE. KEYWORDS: Multiple sclerosis, disseminated sclerosis, demylinating autoimmune disease, cytotoxic T cell, cytotoxic T
lymphocyte, CTL, cytolytic T cell, CD&+ cell, epstein barr virus, human herpesvirus 4, EBY, HHVY -4, Burkitt Lymphoma Virus, CD107a,
Lysosomal Associated Membrane Protein 1, LAMP1, LAMPA, Interferon gamma, IFN gamma, IFNg, TNF?, Tumor Necrosis Factor?,
cachectin, cachexin, 1L-2, interleukin 2, interleukin II, adoptive therapy, adoptive immunotherapy, adoptive cell therapy, immune cell therapy,
administer, autologous, detect, measure, express?, percentage, matker, biomarker, phenotype, population, patient selection, patient treatment as
well as synonyrus and similar terms. Applicant and/or Inventor searches of the patent and non-patent literature was performed using Patentscope,
PubMed, and in internal databases provided by [P Australia.

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

Documents are listed in the continuation of Box C

Further documents are listed in the continuation of Box C See patent family annex
* Special categories of cited decuments;
"A"  decument defining the general state of the art which isnot  "T"  later document published after the international filing date or priority date and not in
considered fo be of particular relevance conflict with the application but cited to understand the principle or theory
underlying the invention
"E"  earlier application or patent but published on or after the "X"  document of particular relevanee; the claimed invention cannot be considered novel
international filing date ar cannot be considered to invalve an inventive step when the document is taken
alone
"L"  decument which may throw doubts on priority claim(s)or  "Y"  document of particular relevance; the claimed invention cannot be considered to
which is cited to establish the publication date of another involve an inventive step when the document is combined with one or mere other
citation or other special reason {as specified) such documents, such combination being obvious to a person skilled in the art
"O"  document referring to an oral disclosnre, use, exhibition . §
or other means & document member of the same patent family

"P"  document published prior to the international filing date
but later than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
4 May 2018 04 May 2018
Name and mailing address of the ISAJAU Authorised officer
AUSTRALIAN PATENT OFFICE Monica Graham
PO BOX 200, WODEN ACT 2606, AUSTRALIA AUSTRALIAN PATENT OFFICE
Email address: pct@ipaustralia.gov.au (ISO 9001 Quality Certified Service)
Telephone No. +61262833179

Form PCT/ISA/210 (fifth sheet) (Fuly 2009)
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International application No.

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEYANT PCT/US2018/014458

Category™

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

Relevant to claim No.

Pender, M.P. & Burrows, S.R., “Epstein-Barr virus and multiple sclerosis: potential
opportunities for immunotherapy.” Clin Transl Immunology. 2014 Oct 31;3(10):e27.
doiz 10.1038/¢ti.2014.25, eCollection 2014 Oct.

(see section “Cellular immunity to EBV in MS8” on pages 3-4, and section “Treatment”
on pages 7-8)

(see section “Cellular immunity to EBV in MS” on pages 3-4)

1-67 and 69-100

99-130

Pender M.P. et al., “Epstein—Barr virus-specific adoptive immunotherapy for
progressive multiple sclerosis. J. Mult Scler. 2014 Oct:20(11):1541-4. doi:
10.1177/1352458514521888. Epub 2014 Feb 3.

(see abstract, introduction and case report)

(see whole document)

1-67 and 69-100
99-130

Pender M.P. & Khanna, R. “Epstein-Barr virus-specific adoptive immunotherapy: a new
horizon for multiple sclerosis treatment?”’ Immunotherapy. 2014:6(6):659-61. doi:
10.2217/imt.14.43.

{see pages 659 and 660)

(see whole document)

1-67 and 6%-100
99-130

Smith C. et al. “Effective treatment of metastatic forms of Epstein-Barr virus-associated
nasopharyngeal carcinoma with a novel adenovirus-based adoptive immunotherapy.”
Cancer Res. 2012 Mar 1;72(5):1116-25. doi: 10.1158/0008-5472,CAN-11-3399. Epub
2012 Jan 26.

(see Materials and Methods)

99-130

WO 2004/015070 A2 (BAYLOR COLLEGE OF MEDICINE; OPEXA
PHARMACEUTICALS INC.) 19 February 2004
(see paragraph [0022] and [0043]-[0061], [0065]-[0068])

99-130

Jaquiéry, E. et al. “Intrathecal immune responses to EBV in early MS.” Eur J Immunol.
2010 Mar;40(3):878-87. doi: 10.1002/j1.200939761.

(see abstract, page 879 lefi column paragraph 2 and page 884 right column last
paragraph).

99-130

Legroux, L. & Arbour, N, “Multiple Sclerosis and T Lymphocytes: An Entangled
Story.” ] Neuroimmune Pharmacol. 2015 Dec;10(4):528-46. doi: 10.1007/511481-015-
9614-0. Epub 2015 May 7.

(sec abstract and Auto-Reactive T lymphocytes Recognizing CNS Antigens paragraph
iy

99-130

WO 20167191756 Al (BOT, A. et al.) 01 December 2016
(see example 4 and claims)

99-130

Jilek, 8. et al. “HLA-B7-restricted EBV-specific CD8+ T cells are dysregulated in
multiple sclerosis,” J Immunal, 2012 May 1;188(9):4671-80. doi:
10.4049/jimmunol.1103100. Epub 2012 Mar 28,

(see whole document; in particular page 4673 right column — page 4676 left column).

99-130

Bitsch, A. & Briick W. “Differentiation of multiple sclerosis subtypes: implications for
treatment.” CNS Dirugs. 2002;16(6):405-18.
{see whole document; in particular the abstract)

99-130

US 2014/0044687 Al (FORTE et al.) 13 February 2014
{see abstract, examples and claims)

99-130

WO 1999/013904 Al (UNIVERSITY QF SOUTHERN CALIFORNIA) 25 March
1999
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C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT PCT/US2018/014458
Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y {see abstract, examples and claims) 99-130
Lelic, A. et al., “The Polyfunctionality of Human Memory CD8+ T Cells Elicited by
Acute and Chronic Virus Infections 1s Not Influenced by Age™ PLoS Pathog. 2012 Dec;
8(12): e1003076. Published online 2012 Dec 13, doi; 10.1371/journal.ppat. 1003076
Y {see whole document) 99-130
WO 2017/203368 Al (THE COUNCIL OF THE QUEENSLAND INSTITUTE OF
MEDICAL RESEARCH) 30 November 2017
PX {see whole document, in particular abstract, summary, Example 5 and claims) 1-67 and 69-98
WO 2017/203356 Al (THE COUNCIL OF THE QUEENSLAND INSTITUTE OF
MEDICAL RESEARCH) 30 November 2017
PX (see abstract, summary, examples and claims) 99-130

Form PCT/ISA/210 (fifth sheet) (July 200%)
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Box No. 1T

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 ¢laims under Article 17(2)(a) for the following

reasons:

L [x]

2 []

s [

Claims Nos.: 68

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

the subject matter listed in Rule 39 on which, under Article 17(2)(a){1), an international search is not required to be
catried out, including
See Supplemental Box

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:

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.III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this intemational application, as follows:

(1 B [

s []

Remark on Protest

See Supplemental Box for Details

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

As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite
payment of additional fees.

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.:

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.:

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,

1 O [

Form PCT/ISA/210 (third sheet) (July 2009}
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Supplemental Box

Continuation of Box 11
Claim 68 does not comply with Rule 6.2(a) because it relies on references to the description. Consequently no search has been
established for this claim.

Continuation of: Box III
This International Application does not comply with the requirements of unity of invention because it dogs not relate to one
invention or to a group of inventions so linked as to form a single general inventive concept.

This Authority has found that there are different inventions based on the following features that separate the claims into distinet
groups:

Invention 1 - Claims 1-98 are directed to a method of treating or preventing multiple sclerosis (MS) in a subject, comprising
administering to the subject autologous cytotoxic T cells (CTLs) expressing a T cell receptor that specifically binds to an EBY
peptide presented on a class I MHC. Alsc a method of reducing anti-EBV Ig levels or treating symptoms such as improving visual
acuity, colour vision, motor skills, balance, sleep, urinary urgency, fatigue, etc in subjects with MS using CTLs expressing a T cell
receptor that specifically binds to an EBV peptide presented on a class I MHC.

Invention 2 - Claims 99-130 are directed to a method of selecting a subject for adoptive immunoctherapy, comprising: () obtaining a
sample comprising T cells from the subject, (b) isolating the autologous T cells in the sample, {¢) determining percent of autologous
T cells in the sample that are reactive to EBV; or express CD107a, IFNg, TNFe, and/or IL-2; and if at least a certain percentage of
the autologous T cells are EBV reactive or express CD107a, IFNg, TNFua, and/or IL-2, selecting the subject for adoptive
immunotherapy.

PCT Rule 13.2, first sentence, states that unity of invention is only fulfilled when there is a technical relationship among the
claimed inventions involving one or more of the same or corresponding special technical features. PCT Rule 13.2, second sentence,
defines a special technical feature as a feature which makes a contribution over the prior art.

‘When there is no special technical feature common to all the claimed inventions there is no unity of invention.

In the above groups of claims, the identified features may have the potential to make a contribution over the prior art but are not
common to all the claimed inventions and therefore cannot provide the required technical relationship. It is noted that Invention 2
does not have the features of (i) the subjects have multiple sclerosis and (ii) the administration of autclogous cytotoxic T cells
{CTLs) expressing a T cell receptor that specifically binds to an EBV peptide, which are specific to Invention 1. Therefore there is
no special technical feature common to all the claimed inventions and the requirements for unity of invention are consequently not
satisfied a priori.

Form PCT/ISA/210 (Supplemental Box) (July 2009)
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