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International application No
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A. CLASSIFICATION OF SUBJECT MATTER

INV. C12N1/20 A23C9/123
ADD. C12R1/46

CO7K14/315

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

B. FIELDS SEARCHED

Cl12rR CO7K

Minimum documsntation searchaed (classification aystam followed by classification saymbaole)

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

Electronic data base

EPO-Internal

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

pages 2062-2073, XP055422417,

abstract

APPLIED AND ENVIRONMENTAL MICROBIOLOGY,
vol. 75, no. 7, 1 April 2009 (2009-04-01),

ISSN: 0099-2240, DOI: 10.1128/AEM.01984-08

page 2065, right-hand column, paragraph 5
- page 2067, left-hand column, paragraph 1
page 2071, right-hand column, paragraph 3
- page 2072, left-hand column, paragraph 2

Category* | Gitation of dosument, with indication, where appropniate, of the relevant passages Relevant to claim Na.
X L. HERVE-JIMENEZ ET AL: "Postgenomic 1,3,4,6,
Analysis of Streptococcus thermophilus 7,12,13,
Cocultivated in Milk with Lactobacillus 16-18,
delbrueckii subsp. bulgaricus: Involvement 20-23,
of Nitrogen, Purine, and Iron Metabolism", 25-34

_/__

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 Date of mailing of the intemational search repart
24 November 2017 23/01/2018
Name and mailing addreas of the [SA/ Autharized officer

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

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

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

Sonnerat, Isabelle
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Category*

GCitation of deoument, with indication, where appropriate, of the rel it p g

Relevant {o claim No.

X

S. SIEUWERTS ET AL: "Mixed-Culture
Transcriptome Analysis Reveals the
Molecular Basis of Mixed-Culture Growth in
Streptococcus thermophilus and
Lactobacillus bulgaricus",

APPLIED AND ENVIRONMENTAL MICROBIOLOGY,
vol. 76, no. 23,

1 October 2010 (2010-10-01), pages
7775-7784, XP055282830,

ISSN: 0099-2240, DOI: 10.1128/AEM.01122-10
abstract

page 7782, left-hand column, paragraph 2 -
right-hand column, paragraph 2

M. S. TURNER ET AL: ‘"Inactivation of an
Iron Transporter in Lactococcus lactis
Results in Resistance to Tellurite and
Oxidative Stress",

APPLIED AND ENVIRONMENTAL MICROBIOLOGY,
vol. 73, no. 19,

1 October 2007 (2007-10-01), pages
6144-6149, XP055427707,

ISSN: 0099-2240, DOI: 10.1128/AEM.00413-07
abstract

page 6146, right-hand column

page 6148, right-hand column, paragraph 2
J. M. BRUND-BARCENA ET AL: "Role of
Antioxidant Enzymes in Bacterial
Resistance to Organic Acids",

APPLIED AND ENVIRONMENTAL MICROBIOLOGY,
vol. 76, no. 9, 1 May 2010 (20108-05-01),
pages 2747-2753, XP055329035,

ISSN: 0099-2240, DOI: 10.1128/AEM.D2718-09
abstract

page 2749, left-hand column, paragraph 3
WEINBERG E D: "The Lactobacillus anomaly:
total iron abstinence",

PERSPECTIVES IN BIOLOGY AND MEDICINE,
UNIVERSITY OF CHICAGD PRESS, CHICAGO, IL,
us,

vol. 49, no. 4, 1 July 1997 (1997-07-01),
pages 578-583, XP009501662,

ISSN: 0031-5982, DOI:
10.1353/PBM.1997.0072

the whole document

1,3,4,6,
7,12,13,
16'189
20-23,
25-34

1,3,4,6,
7,11-18,
20-23,
25-34
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15,16,18

1,12,13
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Category® | Gitation of dooument, with indication, where appropriate, of the rel it p g Relevant {o claim No.
X ARCHIBALD F: "MANGANESE ITS ACQUISITION 1,12,13
BY AND FUNCTION IN THE LACTIC-ACID
BACTERIA",
CRITICAL REVIEWS IN MICROBIO, CRC PRESS,
vol, 13, no, 1,
1 January 1986 (1986-01-01), pages 63-109,
XPO09146235,
ISSN: 1040-841X, DOI:
10.3109/10408418609108735
abstract
A WO 20047085607 AZ (RHONE POULENC CHIMIE 1,3,4,6,
[FR]; HORVATH PHILIPPE [FR]; MANOQURY ELISE 7,11-18,
[FRI:) 7 October 2004 (2004-10-07) 20-23,
25-34
the whole document
A WO 20117026863 Al (CHR HANSEN AS [DK]; 1,3,4,6,
JANZEN THOMAS [DK]; CHRISTIANSEN DITTE 7,11-18,
ELLEGAARD [) 10 March 2011 (2011-83-10) 20-23,
25-34
the whole document
A Esteban Garate ET AL: "Distribution of 1,3,4,6,
Fur family of transcriptional regulators 7,11-18,
in species belonging to the 20-23,
Lactobacillales order", 25-34

1 April 2012 (2012-04-01), XP055427269,
Retrieved from the Internet:
URL:https://www.researchgate.net/profile/A
ngelica_Reyes-Jara/publication/266159271 D
istribution_of Fur_family of transcription
al_regulators_in_species_belonging_to_the
Lactobacillales_order/1inks/54c156a00cf2d0
3405¢53693/Distribution-of-Fur-family-of-t
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the whole document
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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. 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.:

1, 3, 4, 6, 7, 11-18, 20-23, 25-34(all partially)

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.

I:l No protest accompanied the payment of additicnal search fees.

Form PCTASA/210 {continuation of first sheet (2)) (April 2005)
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FURTHER INFORMATION CONTINUED FROM PCTASA/! 21(

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1, 3, 4, 6, 7, 11-18, 20-23, 25-34(all partially)

Lactic acid bacterium which contains less than 10 ppm of
iron ions and which has a perturbed divalent metal ion
metabolism caused by a changed expression of the fur gene.

2, claims: 1, 3, 4, 6, 8, 11-18, 20-23, 25-34(all partially)

Lactic acid bacterium which contains less than 10 ppm of
iron ions and which has a perturbed divalent metal ion
metabolism caused by a mutation in a gene related to the
uptake of divalent metal ion.

3. claims: 1, 3, 4, 6, 9, 11-18, 20-23, 25-34{all partially)

Lactic acid bacterium which contains less than 10 ppm of
iron ions and which has a perturbed divalent metal ion
metabolism caused by reduced expression of an mntH gene.

4. claims: 1, 3, 4, 6, 10-18, 20-23, 25-34(all partially)

Lactic acid bacterium which contains less than 10 ppm of
iron ions and which has a perturbed divalent metal ion
metabolism caused by a changed expression of the fatc gene.

5. claims: 2{completely); 3, 4, 6-18, 20-23, 25-34(partially)

Lactic acid bacterium which contains less than 6 ppm of
manganese ions.

6. claims: 5(completely); 6-18, 20-23, 25-34(partially)

Lactic acid bacterium which has a perturbed divalent metal
ion metabolism.

7. claims: 19(completely); 20-23, 25-34(partially)
Streptococcus thermophilus CHCC15712 (DSM25955).

8. claims: 24(completely); 25-34(partially)

Composition comprising a lactic acid bacterium and a metal
ion chelator.
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9, claims: 35(completely); 38-41(partially)

Method for producing a dairy preduct comprising fermenting a
milk substrate having a Fe2+ concentration below 0.25
microg/g with a Tactic acid bacterium.

10, claims: 36({completely); 38-41(partially)

Method for producing a dairy product comprising fermenting a
milk substrate having a Mn2+ concentration below 0,025
microg/g with a Tactic acid bacterium.

11. claims: 37, 45, 51{(completely); 38-41, 47-50(partially)

Method for producing a lactic acid bacterium strain that
provides texture when inoculated into a milk substrate
comprising introducing a mutation in the fur gene of a
lactic acid bacterium strain and screening for mutants which
have improved texturizing properties compared to the parent
strain; method for production of a LAB strain comprising the
inactivation of the fur gene; use of a LAB which does not
contain an active fur protein for the production of a dairy
product.

12. claims: 46(completely); 47-50(partially)

Method for improving the EPS production of a lactic acid
bacterium strain comprising the removal of Fe2+ ions freom
the medium before, during or after inoculation with the
strain.
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