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INTERNATIONAL SEARCH REPORT International application No.
PCT/IB2Z01 7000705

A, CLASSIFICATION OF SUBJECT MATTER
GOIN 33/50 (2006.01) AG1K 35/17 (2015.01) Ci2N 5/0783 (2010.01)

According to Internatignal Patent Classification (TPC) or to both national classification and TPC

B. FIELDS SEARCHED

Minimum decumentation searched (classification system followed by classification symbols)

Daocumentation searched other than minimum documentation to the extent that such documents are inclnded in the fields searched

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

PATENW, MEDLINE, CAPLUS, BIOSIS, GOOGLE SCHOLAR, ESPACENET, PUBMED (adoptive immunotherapy, transfer, T lymphocyte,
T cell, CTL, granzyme B, GZMB, off the shelf, cell bank, expand, ex vivo, granzyme K, cytotoxicity; Inventor search)

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 Sce patent family annex

* Special categeries of cited documents:
"A"  document 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 to be of particular relevance canflict with the application but cited to understand the principle ar theory
underlying the invention
"E"  earlier application or patent but published on or afier the "X"  document of particular relevance; the claimed invention cannot be considered novel
international filing date or cannot be considered 1¢ invalve an inventive step when the document is taken
along
"L*  document which may throw doubts on priority claim(s) or  "Y"  document of particular relevance; the claimed invention cannot be considered to
which is ¢ited to establish the publication date of another involve an inventive step when the document is combined with one or more ether
citation or pther special reason (as specified) such documents, such combination being obvious to a person skilled in the art

"O"  document referring to an cral disclosure, use, sxhibition
or other mesns

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

"&"  document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report
29 September 2017 29 September 2017
Name and mailing address of the ISA/AU Authgrised officer
AUSTRALIAN PATENT OFFICE James Alderman
PO BOX 200, WODEN ACT 2606, AUSTRALIA AUSTRALIAN PATENT OFFICE
Email address: pet@ipaustralia.gov.au {180 2001 Quality Certified Service)
Telephone No. +61 3 9935 9613

Form PCT/ISA/210 (fifth sheef) (July 2009)




(63)

JP 2019-522786 A 2019.8.15

C (Continuation).

INTERNATIONAL SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

International application No.

PCT/AB2017/000705

Category*

Citation of dogument, with indication, where apprepriate, of the relevant passages

Relevant to claim No,

SMITH, C. et al. "Ex vivo expansion of human T cells for adoptive immunotherapy
using the novel Xeno-free CTS Immune Cell Serum Replacement”, Clinical &
Translational Immunology, 2015, Vol. 4, Article e31

X Abstract, Methods, Figure 4e 1-22, 48-85, 241-266, 300-
348, 403410
US 2015/0064206 Al (ARNAUD FOUSSAT et al.) 05 March 2015
X Abstract, Claims, Example 4, [0067]-[0072] 1-22, 48-85, 241-266, 300-
348, 403410
VANHOUTTE, V.J. et al. "Cytolytic mechanisms and T-cell receptor V[ usage by ex
vivo generated Epstein-Barr virus-specific cytotoxic T lymphocytas”, Immunclogy,
2009, Vol. 127, pages 577-386
X Abstract, Materials and Methods, pages 582-584 1-8, 15-20, 22, 48-85, 241-
252, 259-264, 266, 300-348,
403-410
Y As above 9-14, 21, 253-258, 265
US 2014/0356398 Al (CITY OF HOPE et al. ) 04 December 2014
X Abstract, Claims, [0075]-[0077], [0100], [0110] 1-8, 15-20, 22_ 48-85, 241-
252, 259-264, 266, 300-348,
403-410
Y As above 9-14, 21, 253-258, 265
BRATKE, K. et al, "Differential expression of human granzymes A, B and K in natural
killer cells and during CD8' T cell differentiztion in peripheral blood", European
Journal of Immunelogy, 2005, Vol. 33, pages 2608-2616
Y Abstract 9-14, 21, 253-258, 265
HARARI, A, et al. "Distinct Profiles of Cytotoxic Granules in Memory CD8 T Cells
Correlate with Function, Differentiation Stage, and Antigen Exposure", Journal of
Virology, 2009, Vol. 83, No. 7, pages 2862-2871
Y Abstract 9-14, 21, 253-258, 265
HOLMES-LIEW, C-L. &t al. "Adoptive T-cell immunotherapy for ganciclovir-resistant
CMYV disease after lung transplantation”, Clinical & Translational Immunology, 2015,
Vol. 4, Article &35
A Whole document
QREILLY, R.J. et al. "Virus-specific T-cell banks for "off the shelf adoptive therapy of
refractory infections”, Bene Marraw Transplantation, 2016, Vol. 51, pages 1163-1172
A Whole document
SMITH, C. et al. "Pre-emptive and therapeutic adoptive immunotherapy for
naspharyngeal carcinoma: Phenotype and effector function of T cells impact on clinical
response”, Oncoimmunelogy, 2017, Vol. 6, No. 2, Article el 273311
PX ‘Whole document, esp. Figure 3 1-22, 4885, 241-266, 300-
348, 403410
SMITH, C. et al. "Adoptive cellular immunotherapy for virus-associated cancers; a new
paradigm in personalized medicine”, Immunology and Cell Biology, 2017, Vol. 95,
pages 364-371
PA ‘Whole document

Form PCT/ISA/210 (fifth sheef) (July 2009)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/IB2017/000705

Box No. Il 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
TCasS0ns:

1. I:l Claims Nos.:

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)(i), an international search is not required to be
carried out, including

2. I:l 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 I:I 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. II1  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:

See Supplemental Box for Details

As all required additional scarch fecs 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.

(1 1 [

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. Censequently, this international search report is
restricted to the invention first mentioned in the claims; it is coverad by claims Nos.:

1-22, 241-266 (in full) and 48-85, 300-348, 403-410 {in part)

Remark on Protest 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.

I:‘ No protest accompanied the payment of additional scarch fees.

Form PCT/ISA/210 (third sheet) (July 2009}
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INTERNATIONAL SEARCH REPORT International application No.
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Supplemental Box

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

This Authority has identified 13 inventions, as follows:

1. Claims 1-22, 241-266 (in full) and 48-85, 300-348, 403-410 (in part}. Independent claims 1-4 and 241-245 are directed to
methods of selecting T cell samples for immunctherapy, inclusion in a cell bank or ex vivo expansion, wherein the sample
is selected on the basis of lymphocyte granzyme B expression. Independent claims 78 and 33 are directed to a cell bank
comprising cell samples enriched for lymphocytes exhibiting a biomarker, wherein the biomarker may be granzyme B

2. Claims 23-38, 267-286 (in full} and 48-85, 300-348, 403-410 (in part}. Independent claims 23-26 and 267-271 are directed
to methods of sclecting T cell samples for immunotherapy, inclusion in a cell bank or ex vivo expansion, wherein the
sample is selected on the bagis of lymphocyte granzyme K expression. Independent claims 78 and 333 are directed to a cell
bank comprising ¢¢ll samples enriched for lymphocytes exhibiting a biomarker, wher¢in the biomarker may be granzyme
K

3. Claims 39-47, 287-299 (in full) and 48-85, 300-348, 403-410 (in part). Independent claims 23-26 and 267-271 are directed
to methods of selecting T cell samples Tor immunotherapy, inclusion in a cell bank or ex vivo expansion, wherein the
sample is selected on the basis of lymphocyte perforin expression. Independent claims 78 and 333 are directed to a cell
bank comprising cell samples enriched for lymphocytes exhibiting a biomarker, wherein the biomarker may be perforin

4, Claims 78-85, 333-348, 407-410 (in part). [ndependent claims 78 and 333 are directed 1o a cell bank comprising cell
samples enriched for lymphocytes exhibiting a biomarker, wherein the biomarker may be CD8

5, Claims 78-85, 333-348, 407-410 (in part), [ndependent claims 78 and 333 are directed to a cell bank comprising cell
samples cnriched for lymphocytes exhibiting a biomarker, wherein the biemarker may be PD-1

6. Claims 78-85, 333-348, 407-410 (in part). [ndependent claims 78 and 333 are directed to a cell bank comprising cell
samples enriched for lymphocytes exhibiting a biomarker, wherein the biomarker may be TIM-3

7. Claims 78-85, 333-348, 407-410 (in part). [ndependent claims 78 and 333 are directed to a cell bank comprising cell
samples enriched for lymphocytes exhibiting a biomarker, wherein the bicmarker may be LAG-3

8. Claims 78-85, 333-348, 407-410 (in part). Independent ¢laims 78 and 333 are directed to a cell bank comprising cell
samples enriched for lymphocytes exhibiting a biomarker, wherein the biomarker may be CTLA-4

9. Claims 86-132, 349-402 (in full) and 300-348, 403-410 (in part). Independent claims 86-90, 349 and 358 are directed to
methods of selecting T cell samples for immunotherapy, inclusion in a cell bank or ex vivo expansion, wherein the sample
is selected on the basis of lymphocyte CD107a expression. Independent claim 333 is directed to a cell bank comprising cell
samples enriched for lymphocytes exhibiting a biomarker, wherein the biomarker may be CD 1072

10. Claims 133-173 (in full) and 300-348, 403-410 (in part). Independent claims 133-137 are directed to methods of selecting
T cell samples for immunotherapy, inclusion in a cell bank or ex vivo expansion, wherein the sample 15 selected on the
basis of lymphocyte IFNg expression. Independent claim 333 is directed to a cell bank comprising cell samples enriched
for lymphocytes exhibiting a biomarker, wherein the biomarket may be IFNg

11. Claims 174-209 (in full) and 300-348, 403-410 (in part). Independent claims 174-177 are directed to methods of selecting
T cell samples for immunotherapy, inclusion in a cell bank or ex viva expansion, wherein the samnple is selected on the
basis of lymphocyte IL-2 expression. Independent ¢laim 333 is directed 1o a cell bank comprising cell samples enriched for
lymphocytes exhibiting a biomarker, wherein the biomarker may be IL-2

12. Claims 210-240 (in full) and 300-348, 403-410 (in part). Independent claims 133-137 are directed to methods of selecting
T cell samples for immunotherapy, inclusion in a cell bank or ex vivo expansion, wherein the sample is selected on the
basis of lymphocyte TNF expression. Independent claim 333 is directed to a cell bank comprising cell samples enriched for
lymphocytes exhibiting a biomarker, wherein the biomarker may be TNF
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13. Claims 333-348, 407-410 (in part). Independent claim 333 is directed to a cell bank comprising cell samples enriched for
lymphocyies exhibiting a biomarker, wherein the biomarker may be CD4

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 feeture common to all the claimed inventions there is ne unity of invention.

The only feature common to all of the ¢laimed inventions and which provides a technical relationship among them is the
determination of T lymphocyte markers and the suitability of cells expressing these markers for use in immunotherapy. However
this feature does not make a contribution over the prior art because the expansion of T cells comprising cell markers corresponding
to markers defined in the claims {(eg. CDg, CD107a, IFNg, IL-2, TNF, PD-1} and the use of these cells for adoptive imnmnotherapy
is known from the prior art. In particular, the following documents:

+ SMITH, C. et al. “Ex vivo expansion of human T cells for adoptive immunotherapy using the novel Xeno-free CTS
Immune Cell Serum Replacement’, Clinical & Translational Immunology, 2015, Vol. 4: €31 {see Abstract, Figures 3, 4)

¢ HOLMES-LIEW, C-L. et al. *Adoptive T-cell immumotherapy for ganciclovir-resistant CMV disease after lung
transplantation’, Clinical & Translational Immunology, 2015, Vol. 4: ¢35 (see Abstract, Figure 2)

In light of these docurments this commmon feature cannot be a special technical feature. Therefore the requirements for unity of
invention are consequently not satisfied a posteriori.
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