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INTERNATIONAL SEARCH REPORT International application No.
PCT/AUS 17724471

A. CLASSIFICATION OF SUBJECT MATTER

IPC(8) - ABTK 39/12; AG1K 39/285; AB1K 48/00; AD1N 63/00; AB1K 45/00 (2017.01)

CPC - CO7K 14/005; C12N 7/00; C12N 2710724011, C12N 2710/24211; C12N 2710/24111; C12N
15/86; AG1K 35/76; A61K 35/74 ’

According to International Patent Classification {IPC) or to both national classification and IPC
B.  FIELDS SEARCHED
Minitnum documnentation searched (classification system followed by classification symhbols}

See Search Flistory Document

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
See Scarch History Document

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

See Search History Document

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

Y US 2012/0014990 A1 (LICHTY et al.) 19 January 2012 (15.01.2012), Abstract, para [0003], 1-3, 17
[0008), [0038], [0042], [0046], [0047], [0048], [0043], and [0054]

Y T 1IDA et al., Commensal Bacteria Control Cancer Response to Therapy by Modutating the Tumor | 1-3, 17
Microenvironment. Science. 2013, Vol. 342(6161), p. 967-70. Abstract; pg 967, col 2, up parg;
pg 968, col 1, para 2; and pg 969, col 1, lower para, and col 3, top para

A US 2016/0058591 A1 (ELWHA LLC) D3 March 2016 {03.03.2016), para [D077], [0191], {0238], | 1-3, 17
[0248), [0273), [0284], and [0291]

A | VIAUD et al., The Intestinal Microbiota Modulates the Anticancer Immune Effects of 1-3, 17
Cyclophosphamide. Science. 2013, Viol. 242(6161), p. 971-8. Entire documentation, especially
Abstract

A ~ | DZUTSEV &t al, The role of the microblata in inflammation, carcinogenesls, and cancer therapy. | 1-3, 17

Eur. J. immunol. 2015, Vol. 45, p. 17-31. Entire documentation, especially Abstract; pg 21, Fig
1; and pg 24, Fig 2

A ""||’ DELHON et ai., Genomes of the Parapoxviruses Of Vinus and Bavine Papular Stor{natilis Virus. | 1-3, 17
JVirol, 2004, Vol, 78(1), p. 168-77. Entire documantation, especially Abstract

D Further documents are listed in the continuation of Box C. D See patent family annex,
*  Special categories of cited d “T” later document published after the international filing date or priority
“A" document defining the genem state of the ant which is not considered date and not in conflict with the a[:ﬁleiqatmn bt cited to understand
to be of particular relevance the principle or theory underlying the invention
“E” eartier application or patent but published on or afterthe interetional  “X™  document of particutar relevance; the claimed invention cannot be
filing date considered nevel or cannot be considered to involve an inventive
o dﬂmeﬂl wl‘lhi[qhhmﬂa‘: 1h!gl\y ch;uht?1 on prfiorhy hc\airl;(s). or M'licl;l is step when the document Is taken alone
cited to establis publication date of another citation ar other .y~ go0yment of particular relevance: the claimed invention cannot be
special reason ("_5 specified) i s consjdered gop?r‘:volve an inventive step when the document is
“0"  document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious o a person skilled in the art

“P"  document published

1 prior to the international filing date but later than  «g,» i
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
22 May 2017 2 7_’UL 2017

Name and mailing address of the ISA/US Anthgrized officer:
Mail Stop PCT, Attn: ISA/US, Commissioner for Patents Lea W. Young
P.O. gmf 1450, Alexandria, Virginia 22313-1450 PCT Helpdask: 5712724300

Facsimile No.  571-273-8300 PCT OSP; 571-272-7774

Form PCT/ISA/210 (second sheet) (January 2015)
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INTERNATIONAL SEARCH REPORT Inteenational application No.
PCT/US 17/24471

Box No. Il Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This intemational scarch report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D 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 intemational application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

e ,
3. Claims Nps.: 4-18 and 21
because they are dependent claims and are not drafted in accordance with the second and third sentences of Ruie 6,4(a).

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

This Internationa! Searching Authority found multiple inventions in this international ap?licaﬁun, as follows:
This application contains the following inventions or groups of invantions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions 10 be examinad, the approptiate additional examinatlon fees must be paid.

Group I, Claims 1-3, 17, directed to a methed of treating or preventing cancer, or a method for augmenting the anticancer activity of an
oncolyic virus.

Group IL, clalms 18-20, directed to a kit.

The inventions listed as Groups i+l do not relate 1o a single general inventive concapt under PCT Rule 13.1 because, under PCT Rule
13.2, thay lack the same or corresponding special technical features for the Following reasons:

wemaraharstannbnes Continuad i the gxtra 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 all searchable claims could be scarched without effort justifying additional fees, this Autherity 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 report covers
only those claims for which fees were paid, specifically claims Nos.:

4. m No required additional search fees were timely paid by the applican. Consequently, this international search report is

.]re;n-‘i;md 1o the invention first mentioned in the claims; it is covered by claims Nos.:
Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the

payment of a protest fes.

D The additional scarch 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 pratest accompanied the payment of additional search fees.

Farm PCT/ISA/210 {continuation of first sheet (2)) (January 2015}
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Continyation of:
Box No I {unity of invention is lacking)

Speciat Tachnical Feature
Groups -1l are related a3 & product (Group W) and methoeds of petentially using the produck {Group [}

Group | includes tha special technical feature of administering to a subject an effective amount of gut microblota {whichis sharad with
Group 11}, and administering to the subject an effactive amount of an oncolytic virug {(which |s shared with Group 11}, not raquired by
Group Il

Group |l includes the special technical featura of a kit and instructions, not required by Group I

Common Technical Features

Tha inventions of Groups I-11 share the technical feature of treating or preventing (Group II: freatment of pravention of} cancer
comprising: gut microbiota; and an oncolytic virus having anticancer activity and that selectively targets tumor cells; wherain the gut
micrabiota pre-canditions the subiact's immune system to antitumar responses and augments the anticancer activity of the oncolytic
virus {part of claim 1)

However, these shared technica) features do not represent a contribution over prior art as being obvious over US 2012/0014990 A1 to
LICHTY et al. (hereinafter 'Lichty'), in view of an arlicla entitied 'Cormmensal Bacteria Control Cancer Response to Therapy by
Mgdulating the Tumoer Microenvironment' by lida et al. (hereinafter 'lida’; Sciance. 2013, Vol. 242(6161), p. 967-70) as follows:

Lichly discloses a mathod of treating or preventing cancer (Abstract - *treating cancer in a mammal') comprising:

--atministering to a subject an effective amouns of & composition (para [0008) - reating cancer ... comprising a turmour antigen, ... inan
amount suitable to induce an immune respanse in 8 mammal', wherein "a tumour antigen’ is 'a composition’; para [0045] -'a selscted
antigen ...administered to the mammal, in an amount sufficient to generate an immune response’); and

--adminfstaring to the subject an effective amount of an oncolytic virus having anticancer activity and that selectively targets tumor calls
{para [0049] - ‘effective treatment of a cancer in 8 mammal by administering a target tumour anfigen o the mammal thereby stimulating
an immune respense to the target antigen, followed by enhancement of the immune response by administering to the mammal an
oncolytlc virus that also axpressas the tumour antigen'; wherain 'target tumour antigen ... followed by ... adminlstering to the mammal an
ontaolytic virus that also expresses the tumour antigen’, indicating 'adminigtaring to the subjact an effective amount of an oncolytle vinus
having anticancer activity and that selectively targets tumoar cells'; para [0008] - 'treating cancer ... tumour antigen, ...to induce an
immune responsa in 8 mammal, and an oncotytic vector expressing the tumour antigen in an amount sultable to enhance the immune
response’; para [0048] - ‘An oncolytic virus expressing a selected tumour antigen ... incorporating a transgene encoding the antigen into
the virus'; para [0047] - "oncolytic VSV administered IV to a mouse is sufiicient for oncolytic therapy”; para [0048] - ‘oncolytic viruses
.Include ..., vesicular stomatitis virug (VSV)');

--wherein the composition pre-conditions the subject’s immuna system to antitumor responses and augments the anticancer activity of
the oncolytic virus (para {0008) - 'freating cancer...a tumour antigen,... induce an immune response in a mammat, and an oncolytic
vactor expressing the tumour antigen in an amount suitable to enhance the immune response’; para [0054] - 'antigen-expressing vector
may be administered to the mammal ptior to ... pre-existing immunity. The antigen-expressing vector is optimally administered to the
mammal to boost the pre-existing immunity fallowing the effector phase of the priming pre-exisling immunity’, wharein 'antigen-
expressing vector |s optimally administared to the mammal to boost the pre-existing immunity” is for "wherein the composition pre-
conditions the subject's immune system to antitumor rasponses and augments tha anticancer activity of the orcolytic virus'; para [0049] -
‘effactive treatment of a cancer in @ mammal by administering a target tumour antigen to the mammal thereby stimulating an immune
responsa to the target antigen, followed by enhancement of the immune response by administaring to the mammal an oncolytic virus
that also expresses the tumour antigan').

Lichty further discloses whersin the method is for enhancing immune response for treating cancer [para [0008) - 'treating cancer ... a
tumour antigen, ...to induce an immune response in a8 mammal, and an oncalytic vector exprassing the tumour antigen in an amount
suitable to enhance the immune response'; para [0048] - 'sffective treatment of a cancer in a mammal by administering a targst tumour
antigen to the mammal thereby stimulating an immuna response to the target antigen, followad by enhancament of the immune
responsa by administaring to the mammat an oncolytic virus that elso expresses the tumour anligen').

Lichty does not spacifically teach whareln the composition is gut microbiota, lida discloses a study shaws that gut microblota
influences both local and systamic inflammation in the treatment of cancer by affecting tumor microenvironment (Abstract - 'gut
migrobiota influgnces both local ant systemic inflammation. Inflammation contrtbutes... treatment of cancer...commensal bacteria affect
inflammation In the sterile tumor microsnvironment'), and wherein gut microbigta enhances inflammation for evoking tumor-destructive
immune responses, which are required by optimal anticancer theraples using different anticancar agents (pg 968, col 1, para 2 -
‘commensal microblota primes tumor-associated Innate myslold cells for inflarmmatery eytokine production In response to anti-IL-
10RICpG-ODN'; pg 969, col 1, lower para - 'microbicta also affects cancer ireatments not considered to be directly dependent on
inflammation processes', pg 869, ool 3, top para - "proinflammatory ganes was dacreased in the absence of microbiata, suggesting that
inflammation was important for the antitumer effect of the drug.... unlike anti-IL-10R/CpG-ODN, oxaliplatin antitumor effects were
indapandent of TNF'; Abstract - 'gutl microbiota influences both local and systeric infiammation. ...optimal responses to cancer therapy
require an intact commansal microblota that mediates its effects by modulating ... tumor microenvironment’; pg 967, col 2, up para -
‘Anticancer treatments alter this microenvironment and may evoke tumor-destructive immune responses’). Although lida does not
expressively teach administering gut micrehiota, one of the ordinary skill in the art al the time the invention was made would hava known
to do so, especially administering gut microbiata had been taught In the art for treating different dlserders including cancer befora the
invention was mada, as evident by US 2018/0058591 A1 to ELWHA LLC (para [0077] - treat a madical condition ... cancer’; para [0248]
- ‘at l[east one type of orally administered commensal microbes, e.g., a commansal gut microbe, at least part of a gut microbiota').

ettt Continued in the next extra shest’
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Continuation of:
Box No HI {unity of invention is lacking)

It would have been obvlous to one of ordinary skill in the art at the time the invention was made to combine the teachings of Lichty
and lida, to obtaln a method of treating or preventing cancer comprising: administering to a subject an effective armount of a composition;
and administering to the subject an effective amount of an oncolytic virus having anticancer activity and that selectively targats tumnor
colls; wharsin the compaesition pre-conditions the subject's immune system to antitumor responses and augmens the anticancer activity
of the oncolytic virus, based on the teaching of Lichty, and further wherein the compasitlon is gut microbiota, based on the combination
of lida and Lichty, in order to combine the mathods and anticancar therapeutic agents available in the art for facilitating treating different
types of cancer with a desired effect and without undue experimentation.

Without a shared special technical feature, the inventions lack unity with one another.
Groups |-l therefore’ lack unlty undar PCT Rule 13 because they do not share a same or corresponding special technical featura.

Continuation of item 4: Claims 4-16 and 21 are not drafted in accordance with the sscend and third sentences of Rula 6.4 (a). These
claims are improper multiple dependent claims.

Form PCT/ISA/210 (extra sheet) (January 2015)
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