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1 agagtttgat cctggctcag gacgaacgct ggcggcgtgc ttaacacatg caagtcgaac
61 gagaagagat gagaagcttg cttcttatca attcgagtgg caaacgggtg agtaacgcgt

121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

1021
1081
1141
1201
1261
1321
1381
1441
1501

aagcaacctg
tcttteccgece
gcttgecgtcet
ggtctgagag
cagcagtggg
tgacggcctt
cggtgtcttt
taatacgtag
tcgecaagtcg
tcgagtgtcg
aggaacacca
aggggagcaa
gtaggaggta
tacggccgca
gtggtttaat

aagagatttc
ctcgtgtcecgt
cagcacctcg
tgacgtcaag
atagagggac
tgcaggctgc
gcggtgaata
acccgaagcc
ggtgaagtcg

cccttcagat
gcatgacggyg
gattagctag
gatgaacggc
gaatcttccg
cgggttgtaa
gacggtaccg
gtggcaagcg
gtcttaaaag
gagaggaaag
gtggcgaaag
acgggattag
tcgactcctt
aggctgaaac
tcgacgcaac

cggttcttct
gagatgttgg
ggtggggact
tcatcatgcc
gcgaaggagc
aactcgcctg
cgttceeggg
ggtgaggcaa
taacaaggt

ooocoobobooOoooooooooao
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ggggacaaca
aagaagaaag
ttggaggggt
cacattggga
caatggacga
agttctgtta
taagagaaag
ttgtcecggaa
tgcggggett
cggaattcct
cggctttctg
ataccccggt
ctgtgcecgga
tcaaaggaat
gcgaagaacc

tcggaagaca
gttaagtccc
cagaagagac
ccttatggcet
gatccggagc
catgaagcag
ccttgtacac
ccgcaaggaa

gctggaaacg
ggaggccttce
aacggcccac
ctgagacacg
aagtctgacg
tatgggacga
ccacggctaa
ttattgggcg
aaccccgtga
agtgtagcgg
gacgacaact
agtcctggcc
gttaacgcaa

tgacgggggce
ttaccaagcc

agaaaacagg
gcaacgagcg
tgccgecagac
tgggctacac
aaaccccaaa
gaatcgctag
accgecccegtce
ccagccgteg

ooooODbDOO0oo0oogao

gctgctaata
gggctttcge
caaggcgacg
gcccagacte
gagcaacgcc
acagggcatc
ctacgtgcca
taaagggcgc
ggggaccgaa
tgaaatgcgt
gacgctgagg
gtaaacgatg
taagtatccc
ccgcacaagc
ttgacattga

tggtgcacgg
caacccctat
aatgcggagg
acgtactaca
aacagagtcc
taatcgcagg
acaccacgaa

aaggtggggg

ccgaatacgt
tggaggagygg
atcagtagcc
ctacgggagyg
gcgtgaacga
ggttaatacc
gcageecgegy
gcaggcggea
actgtgaagc
agatattagg
cgcgaaagcc
gatactaggt
gcctggggag
ggtggagtat
ttgctacgga

ctgtcgtcag
cttctgttgce
aaggcgggga
atggctctta
cagttcggat
tcagcatact
agtcattcac
cgatgattgg
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TGAGAAGCTTGCTTCTTATCGATTCTACGTGGCARACGGGTGAGTAACGCGTAAGCARCCTGCCCTTCAGATGGGGAC
AACAGCTGGAAACGGCTGCTAATACCGAATACGTTCTTTCCGCCGCATGACGGGAAGARGAAAGGGAGGCCTTCGGG
CTTTCGCTGGAGGAGGGGCTTGCGTCTGATTAGCTAGTTGGAGGGGTARCGGCCCACCAAGGCGACGATCAGTAGCC
GGTCTGAGAGGATGAACGGCCACATTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATCTT
CCGCARATGGACGAAAGTCTGACGGAGCAARCGCCGCGTGAACGATGACGGCCTTCGGGTTGTAAAGTTCTGTTATATG
GGACGAACAGGACATCGGTTAATACCCGGTGTCTTTGACGGTACCGTARAGAGARAGCCACGGCTAACTACGTGCCAG
CAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGGGCGCGCAGGCGGCATCGCAAGT
CGGTCTTARAAGTGCGGGGCTTAACCCCGTGAGGGGACCGAAACTGTGARGCTCGAGTGTCGGAGAGGAAAGCGGAR
TTCCTAGTGTAGCGGTGARATGCGTAGATATTAGGAGGARCACCAGTGGCGARAGCGGCTTTCTGGACGACARCTGA
CGCTGAGGCGCGAAAGCCAGGGGAGCARACGGGATTAGATACCCCGGTAGTCCTGGCCGTARACGATGGATACTAGG
TGTAGGAGGTATCGACTCCTTCTGTGCCGGAGTTAACGCAATARGTATCCCGCCTGGGGAGTACGGCCGCAAGGCTG
AAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGTATGTGGTTTAATTCGACGCAACGCGAAGAACCTTA
CCAAGCCTTGACATTGATTGCTACGGAAAGAGATTTCCGGTTCTTCTTCGGAAGACAAGAAAACAGGTGGTGCACGG
CTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCARCGAGCGCAACCCCTATCTTCTGTTGCCAGCACT
TCGGGTGGGGACTCAGAAGAGACTGCCGCAGACAATGCGGAGGAAGGCGGGGATGACGTCAAGTCATCATGCCCCTT
ATGGCTTGGGCTACACACGTACTACAATGGCTC TTAATAGAGGGAAGCGAAGGAGCGATCCGGAGCAARACCCCAAAR
ACAGAGTCCCAGTTCGGATTGCAGGCTGCAACTCGCCTGCATGAAGCAGGAATCGCTAGTAATCGCAGGTCAGCATA
CTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCACGARAGTCATTCACACCCGAAGCCGGTGA
GGCAACCGCAAG

gooooooobobooooobooooboboooobboo

ooocooboboooooooooobobbooooooocooobobobobooooooooobooao

2% o o— rms | PR i
facrs lEGATCAAGATCATTGCTCCTC (3) || TTGICAAGAAAGGGTGTAAC (4)
fcaror IGGTATCGTGGAAGGACTCATG (5)  ATGCCAGTGAGCTTCCCGTTC (6)

MAP2 | crcaccacceeTaacacacs (7) | CATTGGCGCTTCTCTCCTC (8)

AU NT 4 ‘/' AAGAGGAATTTTGACACTGG (9) GCCATGTACTCTTCACTTTC (10)

TJ1 | AAGTCACACTGGTGARATCC (11) || CTCTTGCTGCCAAACTATCT (12)

TJIP2 ' CCCTCCCCTGGATCAGGAT (13)  GCCATCAAACTCGTCCATCA (14)
Ei) IECATTACCTGCTCTACGTTTG (15) || AGATGGACATAAGATGAGGTG (16)
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AMCCGGGTGGCGACCGGCGCACGGGTGAGTAACGCGTATGCARCTTGCCTATCAGAGGGGGATAACCCGGCGARAGT
CGGACTAATACCGCATGAAGCAGGGATCCCGCATGGGAATATTTGCTAAAGATTCATCGCTGATAGATAGGCATGCG
TTCCATTAGGCAGTTGGCGGGGTAACGGCCCACCAAACCGACGATGGATAGGGGT TCTGAGAGGAAGGTCCCCCACA
TTGGTACTGAGACACGGACCARACTCCTACGGGAGGCAGCAGTCGAGGAATATTGGTCAATGGGCGTGAGCCTGARCT
AGCCAAGTCGCGTGAGGGATGAAGGTTCTATGGATCGTARACCTCTTTTATAAGGGAATARAGTGCGGGACGTGTCC
CGTTTTGTATGTACCTTATGAATAAGGATCGGCTAACTCCGTGCCAGCAGCCGCGGTARTACGGAGGATCCGAGCGT
TATCCGGATTTATTGGGTTTAAAGGGTGCGTAGGCGGCCTTTTAAGTCAGCGGTGAAAGTCTGTGGCTCARCCATAG
AATTGCCGTTGAAACTGGGAGGCTTGAGTATGTTTGAGGCAGGCGGAATGCGTGGTGTAGCGGTGARATGCATAGAT
ATCACGCAGRACCCCGATTGCGAAGGCAGCCTGCCAAGCCATTACTGACGCTGATGCACGARAGCGTGGGGATCARA 10
CAGGATTAGATACCCTGGTAGTCCACGCAGTAAACGATGATCACTAGCTGTTTGCGATACACTGTAAGCGGCACAGC
GARAGCGTTAAGTGATCCACCTGGGGAGTACGCCGGCAACGGTCAAACTCAAAGGAATTGACGGGGGCCCGCACAAG
CGGAGGARCATGTGGTTTAATTCGATGATACGCGAGGAACCTTACCCGGGTTTGAACGCATTCGGACMGAKGTGGAR
ACACATTTTCTAGCAATAGCCATTTGCGAGGTGCTGCATGGTTGTCGTCAGCTCGTGCCGTGAGGTGTCGGCTTAAG
TGCCATAACGAGCGCAACCCTTGCCACTAGTTACTAACAGGTAAAGCTGAGGACTCTGGTGGGACTGCCAGCGTAAG
CTGCGAGGAAGGCGGGGATGACGTCARATCAGCACGGCCCTTACATCCGGGGCGACACACGTGTTACAATGGCGTGE
ACAAAGGGAAGCCACCTGGCGACAGGGAGCGAATCCCCARACCACGTCTCAGTTCGGATCGGAGTCTGCAACCCGAC
TCCGTGARGCTGGATTCGCTAGTAATCGCGCATCAGCCATGGCGCGGTGAATACGTTCCCGGGCCTTGTACRCACCG
CCCGTCARGCCATGGGAGCCGGGGGTACCTGAAGTCCGTARCCGCGAGGATCGGCCTAGGGTAAAACTGGTGACTGG
GGCTAAGTCGTACGGGG

20
goooooooooooobootboooo0oboo0obooboooooooooooOoaodn
oooo0o0oo0oao

"'rsaFAWTGCMATGGfZEwCAG cc
e TGG TGRIABKFQ/
30
gooooooooooooooooooboobooooooaodano
BEFID 74 U— KAL) U 73— AELH
NSE CCCTGTATCGTAAGAACGGT (30) GCCACCATTGATCACGTTGA (31)
PINKA1 CCCAAGCAACTAGCCCCTC (32) GGCAGCACATCAGGGTAGTC (33)
PARK7 GTAGCCGTGATGTGGTCATTT 40
(34) CTGTGCGCCCAGATTACCT (35)
SYP GGCTTCATGGCATCAACTTCA

CTCGGCTTTGTGAAGGTGCT (36) (37)
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INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2018/065903

A CLASSIFICATION OF SUBJECT MATTER
INV. A61K35/74 AB1K35/745 AB1K35/747 A61K31/19 A61K31/192
A61K31/194 AB1K31/203 AB1K9/19 A61P25/00 A61P25/28

ADD.

Aocvarding to Intermational Patent Classifioation {(IPC) or to both national olassification and IPC

B. FIELDS SEARCHED
Minimum cocumsntation searched (classification aystam followed by classification saymbaole)

AGLK A61P

Documentation searched cther than minimum documentation to the extent that such documents are included in the fiskds searched

Electronic data base

Ited during the intematicnal searsh {name of data base and, where prasticable, search terms used)

EPO-Internal, BIOSIS, EMBASE, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Gitation of dosument, with indication, where appropniate, of the relevant passages Relevant to claim Na.
X DOLPADY J ET AL: "“Oral probiotic VSL#3 1-5,
prevents autoimmune diabetes by modulating 17-21,
microbiota and promoting indoleamine 25,29,
2,3-dioxygenase-enriched tolerogenic 33,34
intestinal environment",
JOURNAL OF DIABETES RESE, HINDAWI PUB.
CORP,
vol. 2016, 1 January 2016 (2016-01-081),
XPO09191074,
ISS5N: 2314-6745
abstract
X KR 2016 0131237 A (IUCF-HYU [KR]) 1-8,25,
16 November 2016 (2016-11-16) 29,30,33
abstract
-/--

Further doocuments are listed inthe oontinuation of Box C.

See patent family annax.

* Special categories of cited documents :

"A" decument defining the general state of the art which is not considered
to be of particular relevancs

"E" earlier application or patent but published on or after tha international
filing date

"L* doaument whioh may throw doubts on priority olaimi(s) or which is
cited to blish the publication date of anath

citation or other

special reason [as ap‘eci‘lied)
"O" gooument referring to an oral disclosure, use, exhibition or other
means

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

'T* later dooument published after the intemationalfiling date ar prionty
date and not in confliot with the applioation but cited to understand
the prinoiple or theory underlying the invention

X" document of particu lar relevanca; the claimed invention cannot ba
oonzidered novel or cannct be considered to involve an inventive
step when the document is taken akine

Y* dosument of particu lar relevance; the claimed imvention cannot be
considarad to invelve an inventive atep when the decument ia
oombined with one or more cther such doouments, suoh oombination
baing cbvious to a parsan skilled in the art

'&" dooument member of the same patent family

Date of the actual completicn of the int tional search

18 January 2019

Date of mailing of the intemational search repart

06/02/2019

Name and mailing addreas of the [SA/

Eurcpean Patent Offioe, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-204Q,

Fax: {(+31-70) 340-3016

Autharized officer

Béhmerova, Eva

Form PCTASA210 (second eheet] {(April 2005)
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Intsrnational application No.

INTERNATIONAL SEARCH REPORT PCT/EP2018/085903

Box No. | Nucleotide and/or amino acld sequence(s) (Continuation of Rem 1.c of the first sheet)

1. With regard to any nuclectide and/or amino acid sequence disclosed in the international application, the international search was
carried out on the basis of a sequence listing:

a. forming part of the international applicaticn as filed:
inthe form of an Annex G/ST.25 text file.

D on paper or in the form of an image file.

b. furnished together with the international application under PCT Rule 13#er.1{a) for the purposes of international search
ohly in the form of an Annex G/ST.25 text file.

c. D furnished subsequent te the internatienal filing date for the purposes of international search enly:

D in the form of an Annex G/ST.25 texd file (Rule 13ber.1{a}).

D an papar ar in the form of an image file (Rule 13%r.1({b) and Administrative Inetructicns, Section 713).

2 D In addition, in the case that more than one version or copy of a sequence listing has been filed or fumished, the required
statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

3. Additional comments:

Form PCT/ISA/210 {continuation of first shast (1)) (January 2015)
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Imternation al application No.
INTERNATIONAL SEARCH REPORT PCT/EP2018/065903
BoxNo.ll Observations where certaln clalms were found unsearchable {(Continuation cf Item 2 of first sheat)

This international search report has not been established in respect of cedain claims under Aricle 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..

bacausa thay relata to parts of tha intarnational application that do not eomply with the prescribed requiremants to such
an extent that no meaningful international search can be camied out, specifically:

3. I:I Claims Nos.:

bacausa thay are dapandant claims and are nat drafted in accardance with the sasond and third sentences of Rula 6.4(a).

Box No. lll Observations where unity of Inventlon Is lacking (Continuation of tem 3 of first sheet)

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

see additional sheet

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

2. |:| As all searchable claims could be searched without effort justifying an additional fees, this Autharity did not invite payment of
additional tees.

3. As only some of the required additional search fees were timely paid by the applicant, this international search report covars
only thoss claims for which fess wara paid, specifically claims Naos.:

4. D No required additional search fees were timely paid by the applicant. Consedguently, this international search report is
restricted to the invention first mentioned in the olaims; it is covered by elaims 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.

m No protest accompanied the payment of additicnal search fees.

Form PCTASA/210 {continuation of first sheet (2)) (April 2005)
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INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2018/065903

C{Continualion). DOCUMENTS CONSIDERED TO BE RELEVANT

Category® | Gitation of dooument, with indication, where appropriate, of the rel it p g Relevant {o claim No.

X TSUKAHARA TAKAMITSU ET AL: "Stimulation 1-4,

of butyrate production through the 22-25,
metabolic interaction among lactic acid 29,30,33
bacteria, Lactobacillus acidophilus, and
lactic acid-utilizing bacteria,
Megasphaera elsdenii, in porcine cecal
digesta",

ANIMAL SCIENCE JOURNAL,

vol. 77, no. 4, August 2006 (2006-08),
pages 454-461, XP9508160,

abstract

Preparation of bacteria;

tables 1,2

X KOMA DAISUKE ET AL: "Production of 1-5,
Aromatic Compounds by Metabolically 9-11,25,
Engineered Escherichia coli with an 29,33
Expanded Shikimate Pathway",

APPLIED AND ENVIRONMENTAL MICROBIOLOGY,
AMERICAN SOCIETY FOR MICROBIOLOGY, US

vol. 78, no. 17

1 September 2012 (2012-09-01), 17
September 2018 (2018-059-17), pages
6203-6216, XPOO9508161,

ISSN: 0099-2240, DOI: 10.1128/AEM.01148-12
Retrieved from the Internet:
URL:http://aem.asm.crg/cgi/doi/10.1128/AEM
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This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-38(completely); 56-74(partially)

A composition comprising: (i) a commensal bacterial strain,
and(ii) one or more organic acids with the following
formula:Rn- COOH; or pharmaceutically acceptable salts or
esters thereof. The composition for use in medicine. A
composition comprising a commensal bacterial strain for use
in a method of treating or preventing a disease in a
subject, wherein the composition is to be administered in
combination with an organic acid, or a pharmaceutically
acceptable salt or ester thereof. Any of these compositions
for use in a method of treating or preventing a
neurodegenerative disease or in a method of treating or
preventing brain injury. A food product or a vaccine
comprising any of those compositions. A composition
comprising one or more organic acids or pharmaceutically
acceptable salts or esters thereof for use in a method of
treating or preventing a disease in a subject, wherein the
composition is to be administered in combination with a
commensal bacterial strain.

2. claims: 39-55{completely); 56-74(partially)

A composition comprising a strain of a commensal bacteria
for use in the treatment or prevention of a
neurodegenerative disorder in a subject, wherein the strain
produces one or more organic acids having the following
formula: Rx -COOH, wherein R"™ comprises an alkyl group
comprising in the range of 4 to 11 carbons, or wherein R'
comprises a phenyl group with a substituent hydroxyl group,
optionally wherein the hydroxyl group is at position 4. A
composition comprising a strain of a commensal bacteria for
use in the treatment of brain injury in a subject, wherein
the strain produces one or more organic acids having the
following formula: RX- COOH, wherein R" comprises an alkyl
group comprising in the range of 4 to 11 carbons, or wherein
Rx comprises a phenyl group with a substituent hydroxyl
group, optionally wherein the hydroxyl group is at position
4, A food product or a vaccine comprising any of those
compositions for those uses.
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