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WD 2005/ 049813 PCT/ EP2004/ 012585 1 Isol ated phages
and their use as disinfectant in food or for

weaomistoatdien of factory environment. Field of PO®EP2004/012585

invention 5 The present invention relates to phage

i sol ates having a strong Iyticqactivity against

Ent er obact er sakazakii strains and their use as
anti-mcrobial agent in food products in particular

i nisatated phRggsaandifipir Bye asodisindect riopd or dpy sanitation of factory
envj&gqﬂgnts. 10 Background of the invention

Ent®YbbACtET i a represent a dom nant portion of the
"recontam nation flora" of dairy products made from
pasteurised mlk. Their presence often indicates

| nHigddobthe ingentian zati on and/or faulty construction of

t he processing equi pnent. Menbers of the 15 genus

Ent erobacter are frequently found in dried products

sughe preshit! ikv@Rivaeelatdd® Hhatd RofadseHARACA Sfdil lykic activity against
sakazakii can cause serious infections especially
anBntgrebmcier yakargkii straing endoibeiy vserps pethtderopinl agend iefaediproducts,

severe.form of neonatal ,.neni.ngi ti s.ampng neonat es and
; nitsprricutag ipfng Faraty, Aed for Sphifavion T SELOHY SPYBRIHESa as
20 the node of transm ssion. Aseptic manufacturing of
dried infant fornula is not feasible because the costs
f oBackgreupd editlee inyentiph| be too el evated. Therefore,
the manufacturers rely on the use of disinfectants

an cifi.c hygi enic,wark zones duri rocessi ng4t o, .
or Goeibaciria ST R e oo TR TR OdF of dairy
E’:gf&lﬁ&t@ AN oA JaSeGeRal 1|‘Eiﬁk._atﬂl1§lr CRbdhse oM3BNindicates inadequate

onstituted infant formula is not consuned rapidly
anearktizgationtandfob ifaulty conetmpwioatafrtee pieessinggquipmelsr Mehbers of the
product potential |y dangerous, for. the infant .
C o RGP bactarep freG RS SPUHis st Bep Bifes eh i ovwder.
prior art, the problemof the present invention
resides in providing a food, in particular mlk based
pr ddumsigs theu&hteashdcrdramt E.f srkamikis can whiisehsarmyss befestidns especially
even after stor a%e i n.conditjons favouri g@t the g

of ABON\HEE HaUREs gilgs Ibéﬁ*)’ gp,@l@i%ﬁdolﬁ gdare severe %O%’\{’lw cr)]f neonatal

meningitis among neonates and infants, with dried-infant formula being implicated as

the mode of transmission.

Aseptic manufacturing of dried infant formula is not feasible because the costs for
the production will be too elevated. Therefore, the manufacturers rely on the use of
disinfectants and specific hygienic work zones during processing to provide safe
products. Nevertheless, low numbers of bacteria can grow to considerable counts
when a reconstituted infant formula is not consumed rapidly and kept at ambient
temperature. This may render the product potentially dangerous for the infant

consuming it.

In view of the deficiencies in the prior art, the problem of the present invention
resides in providing a food, in particular milk based products such as infant formulas,

which may be safe even after storage in conditions favouring the growth of E.
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sakazakii. Also, the invention ains to develop a safe
agent that can be used for decontam nation of E.

weabk@naddida i n any food product and for sanitat POWEB2004/012585

factory environments. 5 This problem has been sol ved
by providing bacteriophage preparations wth
substantial lytic potential towards E. sakazakii, that

are safe and non-toxic. Summary of the invention 10 |t

i sSHHHB; Xlpo-ofeiREeionsEms Prlsriopch sels amspbrle qseve used for
an S age ri : yiig. ..

oo AL ARO ! 39aLEE st SLBRLAN Al by of cr
al eméromments. cocktail to prevent or to treat food

products and factory environnments from contam nations

caused by E. sakazakii, in particular infant fornulas.
15 .S AUSE . an r i€ nt. i nvention. .
o b BRA TR Bkl DGR Slons v

| sphstaataldetiepdtentidl eowade FEssakizialiat are shfe addohqukior
a mlk based formula, a nutritional conposition, a
pet food product, a dietary supplenent or any food at

ri ' .on by E. sakazakii. 20 It is a
fu?Fﬁbﬁ"gg?%€¥h§%£#§% present invention to provide an

agent for decontam nation of food product and

sapi.tati on of Bactory,eneronnent whi ch conprises an )
ef fdd i} 9@160% hPresfntApvendgr o develomagys and redplephgge isolates with
Coﬁwsﬁh{ialal%igﬁx%%ﬁgle VRO & s&l{%rzﬁﬁp&%gwh?éﬁo?gf H?%ecf B8ne or in
present 1 nvention relates to the use of at [east one
pheapktail? Fo i meveat eororto cioedkt fooll poddes cardb €akt@lyoegvirdndients from
decont am nati on of food products and . sanitation of

f aBYRRIOBHRAS ERsRd Y %rm{fwa?ﬁénw@%&}aamfaw fgrmylas.

conposition intended to prevent or treat infections

caused by E. sakazakii in humans or animals. It is yet
anbitibehusobpathér objesthef Hreepesdnt iinventiohond provideoyifélal product that
met hod of . 30, decont am nati on of food products or )
saffitaRy shagst iso ?Soﬁ%e%tﬁ@it? o¥sfe Fesakqgakin ncparieylaed milk based

us} (N -efr | i '
SuSaraRt PRl CoEh b PRI HRRAECY (0l Hibglement or any
defoodiabesk afxoneamid¥di ROOGE OdR8AAiiPCT/ EP2004/ 012585 3

It further relates to a nethod for sel ecting phage

isolate with substantial lytic potential towards E.

s .. ) : ) i dv f . .

A2 8PS BB oy & LR 4R A9 Bhmiin
decfofobadpratimnt and sanitation of factory environment, which comprises an effective

amount of at least one phage isolate or cocktail as described above.

In another embodiment the present invention relates to the use of at least one phage
isolate or cocktail as described above, for decontamination of food products and
sanitation of factory environment or in the preparation of a composition intended to

prevent or treat infections caused by E. sakazakii in humans or animals.

It is yet another object of the present invention to provide a method of
decontamination of food products or sanitation of factory environment, which
comprises using at least one bacteriophage preparation with substantial lytic potential

towards E. sakazaki as described above.
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having a high specificity for E sakazakii. It may
prevent contam nation and outgrowth of E. sakazakii

wono@mgodizod product, being particul arly usef uPCImP2004/012585

m |k based products such as infant fornmulas. It can
al so be efficient for the treatyrent or prevention of

i nfections caused by E. sakazakii in humans or
animals. 10 Anot her advantage of the present invention
is that it provides an agent which helps to

di gi ﬁIr&l%I‘ relateS A8 Ndedls OI;BE' il gp\fﬁéé('i%??té U f Cs%%st%tial lytic
processing equi pnent i'n Tactories,” as well as fl00rs;
wapbignigdl dowinds El kekazdi3i Anebditbedabvant age of the

present invention is that it provides an agent that is
environmental | y safe and non-toxic for humans.

Det,aj | | Pt enti L P th .

Fof' g mgaserof B8 EbsehLE el s i K3rhb B focgpraminan
t havin@ch Jadletspecilibioy abt & Ogkabdies. elt i AN 30€eveR0| dotinhifkion and
(Nestle Research Centre, Vers-chez-les- Bl anc, )
Laoutgraveh ahwft sddarakiidin ame éenddpiegueto baingi nasticudaybesseful for milk

an nt for decont.ami pation of foo nd nitation. of

250 R g Rl DR ROR B By bR BRI Bl B ement o
I'S gie%ﬁidﬁ dfinfeutisisantidedl byl B tshkazakPiERihals dranmigs E.
sakazakii, is concerned. The phages according to the

present invention nay be obtained by screening

candi dat e, bact eri.gphages .f.or t.hose i.ch i.nfect E. .
ARy TR RO ok MOPRGSy ieoliB 1 by o ot which helps
( PR gigdifect Midan arfkd fecontdahiaite Wty fBrfakés &gprocessif equipment in

M crobi ol ogy concepts and applications, Chapter

Vi fagtpsiss, asuveall assflaons) wedlslaod she Ieet hogencity p. 436- 452,
MGawHi I, Inc. New York 1993), or in liquid culture
(H W Ackermann and M'S. WO 2005/ 049813

PCALBREP A At 22881 tHe oMY inMlchtiGPSs Mat BE YeVived 88 agent that is

vol unme 1. Chapter 6. scription and identification

of emiavgnpieatpdly spie and3on4oxic Grdwmanss | nc, Boca Rat on,
Florida, USA.). The nmethod for selecting the

Bact eri ophages according to the present invention is

depRidile@DdsBripBIREPHR Thvel¥i®h er ably, the phage isolate
having the ability to infect : 51i) at least 9

bacterial strains of E. sakazakii fromthe group

cog&iiSt i v ESME 33 SV 265

OB BT M i 2B SRR e Food e
Microbiology bacteriophage collection (Nestlé Research Centre, Vers-chez-les-

Blanc, Lausanne, Switzerland).

According to a first aspect, an agent for decontamination of food and sanitation of
factory environment, comprises at least one phage isolate with substantial lytic

potential towards E. sakazakii, is concerned.

The phages according to the present invention may be obtained by screening
candidate bacteriophages for those which infect E. sakazakii strains using the spot
assay test (Pelczar, M.J., E.C.S. Chan, and N.R. Krieg. Microbiology concepts and
applications, Chapter 16 Viruses: cultivation methods, pathogencity p.436-452,
McGraw-Hill, Inc. New York 1993), or in liquid culture (H.W. Ackermann and M.S.
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272; FSM 273; FSM 274; FSM 280; FSM 281; FSM 284;
FSM 286; FSM 288; FSM 290; FSM 292; FSM 297; FSM 298;

woe3s3aR13 FSM 303; FSM 305; FSM 308; FSM 309; pEBNEP31D1/012585

FSM 313; FSM 314; FSM 316; FSM 318; 10 FSM 322;
FSM 323; FSM 1360; FSM 1387- 2NL4 FSM MC7; FSM MC8;
FSM M29; FSM MMLO and' FSM MM 11, on solid nedi um and,

ii) at least 9 bacterial strains of E sakazakii from
t hPugewl Y ieuses psPiokaryetes reiumer ; Charg @ Pespinioreand identification

b 998 vl 13- HZEE Prefedt e iy e Qg e mettod

FSNr 28 tectin th_'sSM'aZt%ﬁo M 48brdingb 8¢ ;présent 298ntion is detailled in
FSM 300; FSM 303, FOM FSM 308; FSM 309; FSM 311;

FSrxaude 1FBfaldy, thsnhfg@esolatsﬂmins the gtafity3o Mfegtsv 323

5 e AR A S S iR i ot vt

sel eqted-33; 28Mn6 8 FMiRysE FQI\@E@@@TSM%B FOR-PIRFEM-271; FSM-
i sol ates are FSM Phage 67/33/1, FSM Phage

F,
FSM Pay&Sy1-283;, FSM{WPhE@M H@M&WSES% FSM-286; FSM-288;

Fam éﬂéﬁ@@%ﬁ%@%#ﬂé&%@% %%?%@%Wo%ﬁsﬁw 393; FSM-305;
nost FNiRRr epspdedi evits) it hesptpgesrdvM idhageM-316; FSM-318;

10/ 261/ 1,” FSM Phage’ 73/261, FSM Phage 33/33/1
FSM FIFSMeSQQYFSM-E% FFSM@&@@@SM—%W ZFEMPE%@@W FGIMCE; FSM-

?g(rj r 5@%8 Eﬁgﬁgl\’ﬁ\iﬁ é%‘g%’wﬁifﬁ :9?1\#9{1% 5{?5%6% &b deposi t ed
by way) a@ﬁea@%@ﬂ?&t@maﬁ%&&ﬁ? of BShidMkii %gﬁf t%%%ﬁ)éé&:og%’i%@"of FSM-16;

Doct edr Roux, F- 75024 Paris CEDEX , )
14/ 117SNIEB3,; FLSMéﬁlIIF'@VI?ZDSSdEENEE66,rRSM@69CRm-217(BfSM-27 1; FSM-

OO 723 8813705 G 1 S Ep ot Ep P roni 286: rsnaass:

2005/143359), H@M@%O%Mlz%%%sﬁ MV%WSFW e JFSM-305;

phages depodited aré able tdo lyse af |east 80 % out
t he HEESMsHI8azIaKV3 00 drSNVHHE 1NelsI Ve 1Re sSESVIET 4CeR3 vIe3 16; FSM 318;

" epr ostraer DEVPIFE ry e illedinr s rs i GE HauCs: Fsvr

in f op FQEJPMW hiH FORLLANG LA %hﬂﬁlﬁ%@édl&ﬁf nula. Wth

t he agée material according to the i nventi on,
were selected.

In a preferred embodiment, the phage isolates are FSM-Phage 67/33/1, FSM-Phage
F, FSM-Phage 9/261, FSM-Phage F/316and FSM-Phage 73/311/2, FSM-Phage
73/261, FSM-Phage 33/33/1, FSM-Phage 28/145/2 and FSM-Phage 10/261/1.

In a most preferred embodiment, the phages FSM-Phage 10/261/1, FSM-Phage
73/261, FSM-Phage 33/33/1, FSM-Phage 67/33/1, FSM-Phage F/316, FSM-Phage
9/261, and FSM-Phage 73/311/2 together with their corresponding propagation
strains have been deposited by way of example at the Institut Pasteur, 28 rue du
Docteur Roux, F-75024 Paris CEDEX 15, FRANCE, on 14/11/2003, under the
deposit number CNCM 1-3127, CNCM 1-3128, CNCM 1-3129, CNCM 1-3130,
CNCMI- 3131, CNCM 1-3132 and CNCM I-3133, respectively.
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5 coverage of about 97 per cent can be obtained by
usi ng a phage cocktail of at |east two phages.

weénefsmagthBy, the phages are not able to recognPZeEP2004/012585

non-rel ated bacteria such as the gramnegative lactic
acid bacteria. Thus, accordingdo a further aspect,
the invention relates to the use of at |east one 10

phage isol ate as descri bed above, in any food produc
or Adventpggosplx theuphagesrdpposited pre @:}l@\]@ﬁyqen@ least 80 % out of the E.

c ontl%é%]g a%r'o&” h%r}ges?l%t SIG%V\%IP C%Ltrg ga ?Af%ﬁ%mrﬁolsga( aF8 b %Brains. This

for ar rmac e

y 0géliction Me@res@ﬂt@@@&for H%rmk&dzkmt}hdt $an Bt fdunddagest products, in

fernmented products, ice-creans, fernented cereal based

pr palticuler lnfamk formda. Vé@hﬁ@ sphag% frasteriglopeagirdiag ol the invention,
or al

wotoiesids,of S E o dRE SR R be oD B ind 4BAET Rl ) of at Least

Pr eP&bhdles tF}@ﬁkzﬂﬂf tROPREZEs aﬂéfﬂl@’l!\blﬁg #CrecdEzE AGRATAED Bitteria such
according to the invention nay al so conprise usua

exe$ hegmang-negativedagtic asigd bactesigeet eners, fl avouri ng
agents or preservatives. It can furt her conprise a 20
prebiotic and/or a probiotic m croorganism The

COMpRSidcb@ameofo 4 HgtHen \u§pct, Ale MR¥nRSH kLR & tRduse of at least one
according to any one of a number of techniques that

ar ehagel isolktecwndeseribedhiboverin anY rﬁoqadanIdeq:t ariybdiionsh suppdement, for

ood conposition ontainln € e phage ispolate
26 Bisa B Ritegh bt Porn PGBy iRl Tof food or
Thi bﬁarﬁﬁt@@tﬁﬁ:‘ais' gx%dﬁm 2{?@ rﬁ‘ill@ Woohtit OB@d, &8B! Edrfiented milks, milk
formula, an in formula, "a dairy product, a chilled

or baded| fernserads] prodbetv,elcag@amﬂafeemenfadwtqal basedimodrcjs, milk based

suppl enent a nut r.i ti gnal r r
BEW%& ingarb At 5F i B0 dr b e supBlement, wet

ph enSit AQER e Oredd g%y Mamergd driffant BRI common

30 V\D 2 5/ 049813 PCT/ EP2004/ 012585 6°In anct her

enboaviedge., a usual food product may be enriched with

at | east one phage 1isolate according to the present

i nvention. For exanple, a fernented mlk, a yoghurt,

a fheshnd %Bﬁﬁ%ﬁ ’acc%rﬁﬁ@r’[gttﬁéjufvehﬂfon ﬁfa&'aﬁoec&lflprlse usual excipients, in
confectionery, for eXanple a sweet or sweetened

beypattiagler sweciemﬁ'rsgcﬂamuang apents obmpeskfvativesc ét eai fufrthak esmprise a
or b rs dr.i nks, owder s, - based

ORISR HE el B ERSEgtort T8 Garattions of the ivention may

be formulated according to any one of a number of techniques that are well known to

this art.

In another embodiment, a food composition containing at least one phage isolate
according to the present invention is prepared. This composition may be a nutritional
complete formula, an infant formula, a dairy product, a chilled or shelf stable
beverage, water, a soup, a dietary supplement, a meal replacement, a nutritional bar
or a confectionery. In a most preferred embodiment, phages may be added to a dry

powdered infant formula.
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suppl enents for clinical nutrition. Once a phage
i sol ate has been sel ected according to the present

wonvesrudsas, sai d phage isolate nay be incl udedCalEezm4/012585

or in a phage cocktail, into a product as nentioned

10 above in an anobunt of at |east about 10 pfu (pl aque
formng unit)/mM or gram (depending if the phages are

added in a dry or liquid state), and nore preferably

f r Bhanoshss gmbedenent apwat oed 910%%1711@3/ b entgeheehwitthat least one phage

ph | sol at y b ryin .
PS5 e B RPY a SO B iy osir
pradish dsesUpP@hhctedahitl, i dlicle &©fGonckibn@OWERT edadiple a sweet or
infant formula. It can also be used as a supplenent to )

15Swectereddyverash a seafqotionert tbah drekéass eqrealrfipkesgr bars, drinks, milk
g?g&%«lie%g al S %Caléea i Ingg)[délgtisg' ngna-gnrl] ¢ )%ﬁﬁgrﬁg%p%%uhﬁag#ro Mutritional

phages accor he T hventi
ot hgiplénséhts RPRliMcAIGARa@es in a factory environnment is
performed with the objective to inhibit growh of the
target bacteria. Such conpositions nay be prepared by

copventipnal. 20 nethods. ,For, this.appljcation, th .
ot BRAGHsoe TR TR 4 bR B8 b Biebetl apfeMop paid phase
Pf isolaRd ARy el RERIABY altetdr/iflla Pliag8rdaktaBNtht&@ Sroduct as mentioned
preferably from about 106 to " about 1011 pfu/m or

gr abaveTineart gmouni nf abieaspreentalE pfuvietaduy fmeypingf unit)/ml or gram

il [ | d i | 25 b
T
Pr gsaint 0aRMboGat 00 Bfu/H 8r gﬁémh@ $ha Eoﬁfeel‘ﬁ@? gg gﬁ%aﬁd by spray-

brief description of the figures. Figures 1
di eyinemn fsoevdngng, he igr bawid sempldh eoEainen ksingkthe odwi ras support

i xtur.e. (FS # 145, 286, 290 5, 1987/2NL) in BH
or B P RO W0 B T a4 80 PE AR 3 § supplement to
( FeMexdahaaeté Rddud8bdford: !e%giﬁ%g/aa@ﬂionzﬁ adlabid (elg. Sacdhky).
wi t hout phage “cocktail (A). 2005/ 049813
PCT/ EP2004/ 012585 7 Figure 2 is a diagram show ng the

h of..t E. Kk Kii strai i xtyre (FSMCC # .

21 i St SRR B RemiShilh: b St ovrsi
E . H t H . i . . oy e
P R Y, R et RS R IR ivg o inbibit
wi giowth of hegtargad dattetih. Such. cBnisgione ndayi ke arepamgrignronventional

?E@o %neg%tlyo? tﬂlrs oa\gtpﬂca&lfonf ttlnee a%iou?n?% %)%Ea(glels ig tp;egjergbgf] ())(fI %’E ?east about

10° pfu (plaque forming unity/ml or gram, and more preferably from about 10° to

about 10*! pfu/ml or gram.

The following examples are given by way of illustration only and in no way should
be construed as limiting the subject matter of the present application. The examples

are preceded by a brief description of the figures.

Figures 1 is a diagram showing the growth of the E. sakazakii strain mixture (FSMCC
# 145, 286, 290, 305, 1987/2NL) in BHI broth inoculated with 10° pfu/ml phage
cocktail (FSMCC-phage # 67/33/1, F/316, 9/261, 73/311/2) () or without phage
cocktail (A).
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145, 286, 290, 305, 1987/2NL) on the surface of

stainless steel discs treated with 108 pfu/m phage
wonodsheogahage cocktail (FSMCC-phage # 67/ 33/ 1, PELEPH)04/012585

9/ 261, 73/311/2) (.), or wthout phage cocktail (A).

10 Exanples Exanple 1 : Sel ectyon of phages according

to the invention 15 A collection of 114 phage isol ates

originating fromthe Nestle Food Saf et M cr obi ol ogy
badiEeagnadagrel seninpthe werth of et abgakihstaiemixture (FSMCC #

st ral o Li. Qriginati f.rom Food Safety . 8
v oS ol R OR T Lo in Ricp e MO bropdefe i 10
ar efil/in$ biedge icBcktaP(FEMCEhhage # ERSPACFBYE] Y261073/81 11V2) (o) or
FSMCC Origin FS no no 1 factory environnment

9/ yatout BegSeccktsd (Mox i mary nud) 64/33/2 2 " 9/145/2

59 " 64/311 3 9/145/3 60 Sewage (channel rejection in
66/311/1 the | ake) 4 9/145/4 61 " 66/311/2 5 9/145/5

62 Fi%ﬁZé?ié’»é dia éh%@\&r%@\e arfih 3318 E. §alRzdBAddiBrhixture (FSMCC #
67/ 300/1 8 10/ 145/ 1 " 67/ 300/ 2 9 10/ 145/ 2 66

67143286, 2900305/ 94B2ELEFn theaurfakidf taidss s@ENdSIs4re6@d with 10°

or B8 B B AT e S 3B EL st
6 1{ &8¢ Rithdudt pit e?&glétgﬂgl)-Sewage (primary nud) 64/ M29/1

15 10/ 261/ 4 72 64/ MC9/ 16 10/261/5 73 Sewage

(channel rejection in 66/ MX9/1

Examples
Example 1 : Selection of phages according to the invention

A collection of 114 phage isolates originating from the Nestlé Food Safety
Microbiology bacteriophage collection, were tested against 39 strains of E. sakazakii
originating from Food Safety Microbiology culture collection (FSMCC). The strains

are listed in Table 1 and 2, respectively.

Origin FSMCC Origin FSMCC
n° n°
1 factory environment 9/145/1 58 Sewage (primary mud) 64/33/2
2 “ 9/145/2 59 « 64/311
3 “ 9/145/3 60 | Sewage (channel rejection in | 66/311/1
the lake)
4 “ 9/145/4 61 “ 66/311/2
5 “ 9/145/5 62 “ 67/33/1
6 “ 9/261 63 “ 67/33/2
7 « 9/261/2 64 “ 67/300/1
8 “ 10/145/1 ({65 “ 67/300/2
9 “ 10/145/2 |]{66 “ 67/311/1
10 « 10/145/3 [||67 “ 67/311/2
11 “ 10/145/4 |]|68 Sewage (arrival of water 61/MC9/1
before filtration on sand)

12 “ 10/261/1 [}(69 “ 61/MC9/2
13 “ 10/261/2 |](70 “ 61/MC9/3
14 “ 10/261/3 ||171 Sewage (primary mud) 64/MC9/1
15 “ 10/261/4 [}|72 “ 64/MC9/2
16 “ 10/261/5 [||73 | Sewage (channel rejection in | 66/MC9/1




WO 2005/ 049813 PCT/ EP2004/ 012585 8 the |ake) 17 Waste
16/ 145 74 66/ M9/ 2 18 Factory environnment
wWa20@A89843 75 67/ MO/ 1 19 46 22/ 145/ 2 76 64 67P8DI,P2004/012585
20 44 22/ 145/ 3 77 Sewage (entry of water) 73/33/1 21
44 22/ 145/ 4 78 73/33/2 22 22/ %45/4 79 73/261/1 23 44
23/ 16 80 73/261/2 24 23/145/1°81 73/300/1 25

wat er

3/145/2 82 73/300/2 26 23/145/3 83 73/311/1 27
23/145/4 84 73/311/2 | 28 23/ /5 85 73/tEtke) 29
23/71387 SWaztdmeed/ 2 |36/128/ 14|787 |Sewage (eXit of 66/MC9/2
WaltSer|) Fadbivearkitonnisit 942085148178 88 74/ MC9/ 2 32 44 67/MC9/1
2819145/ 2 89 Sewage (Ri2aliagbchl76wdt er) 75/3%f1/1 33 | 67/MC9/2
334033/ 1 90 75/ 311/2 |(34/13353%{72 91 Séwabh/(ME9/oEwalsh 46 73/33/1
33713373 92 75/ MO/ 2 136/166/431(783/|4 93 Sewage (entry 0f73/33/2
~er) 76/ 33T 37 " [33/13ds3i5||¥4 7| 76/ 3372 «38 44 73/261/1
6/sV097 T 95 &4 T 767 3B8/1E 3H(go 46/ MCO97 2 96 " 767/ 3111 Z23/261/2
jﬁoih 4 |08 MOOT L 97 " TAZHELS B L S o o o 73/300/1
6453172427581 VI3 97, 487 {37 S A3~ Sewage 6173375 73/300/2
Mo 1= 23/145/3 ||183 « 73/311/1
27 «“ 23/145/4 1](84 «“ 73/311/2
128 «“ 23/145/5 11|85 «“ 73/MC9/1
29 «“ 23/1387 86 < 73/MC9/2
30 “ 28/16 87 Sewage (exit of water) 74/MC9/1
|31 « 28/145/1 [|i88 «“ 74/MC9/2
32 «“ 28/145/2 11189 Sewage (biological water) [ 75/311/1
33 «“ 33/33/1 90 «“ 75/311/2
34 «“ 33/33/2 91 « 75/MC9/1
35 «“ 33/33/3 92 “ 75/MC9/2
36 “ 33/33/4 93 Sewage (entry of water) 76/33/1
37 « 33/33/5 94 «“ 76/33/2
38 « 46/MC9/1{|{95 “ | 76/311/1
39 « 46/MC9/2{|196 «“ 76/311/2
40 «“ 58/MC9/11{][97 « 76/311/3
41 «“ 58/MC9/2(1(98 « 76/311/4
42 « 58/MC9/3[][99 “ 76/311/5
43 Sewage 61/33/5 100 “ 76/MC9/1
44 « 61/33/6 101 «“ 76/MC9/2
45 “ 61/33/7 102 Sewage (exit of water) 77/33/1
46 “ 61/33/8 103 « 77/33/2
47 «“ 61/300 104 « 77/311/1
48 « 61/300/1 |[|{105 « 77/311/2
49 « 61/300/2 (11106 « 77/MCI/1
50 « 61/311/1 []{107 « 77/MC9/2
51 « 61/311/2 []1108 | Sewage (biological water) | 78/33/1
52 « 61/311/3 []{109 «“ 78/33/2
53 «“ 61/311/4 [1{110 «“ 78/311/1
54 «“ 61/311/5 []{111 « 78/311/2
55 «“ 62/300/1 {]{112 «“ 78/MC9/1
56 «“ 62/300/2 |[}[113 «“ 78/MC9/2
57 | Sewage (primary mud) | 64/33/1 114 Factory environment F/316

Table 1: Phage isolates investigated
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44 61/33/6 101 76/ M9/ 2 45 61/33/7 102 Sewage (exit
of water) 77/33/1 46 61/33/8 103 77/33/2 47 61/300

w0 Qdos/049818311/ 1 48 61/300/1 105 46 77/311/2 ROT/EP2004/012585
61/300/2 106 77/M9/1 50 61/311/1 107 77/ M9/2 51
61/ 311/ 2 108 Sewage (bi ol ogi cal
61/311/3 109 78/ 33/2 53 61/311/4 110 78/311/1 54

water) 78/33/1 52

61/311/5 111 " 78/311/2 55 62/300/1 112 78/ M29/1 56
q2FSMBC2de 113 44 78/ iR 57 SeMaddSNlprijmary nudrigin
64/ 33/1 114 Factory environnent||F/Gdde Table 1: Phage
| |9dbRt @61 6) NVEsishghpreduds: d42a2005(]1P43803 | Milk Factory environment
CT7TERZ004/|01258 nfafk fomiYuzOde 4| 9 l3'0¢5M Mkl EBcfory &B4@nment
NE=Lp4 T6)" [FT T ?chﬁﬁrﬁ%ﬁfty E Pal355 30C M11'1<"Fa'6€%?§ %Mronment
et 92 PRk T = M Bk R oy covinooment
dovi 286nent] 265 LRk 308 M I|k_B9t or yMalk agtomy,gnyfironment
2466 G69nown didk BretaryravironyewnM | r Giient| MilkFapork environment
Hact @7y envi rMilkEadtoShvivbiukektald{ oy 3eni MilkrRaotory 2kGronment
N Tk Jractorly M Fr@piRMvirsddedy |[K 53t orlyVEMEac R BRtironment
rl '\Q7'2K FACONATY FRANH e%}ffgﬁﬁlerﬁ“ V36 FAChRlidFac ory. environment
T Ml Fatoty.fpapmnantcl| L g8 e TG G y eppronment
Mu rLUQEZ/}M arly M]Ik, Faq{wlrgfnh'e\nt' " 322 | Milk Factory environment
‘ 280 Milk Factory environment 323 Milk Factory environment
281 Milk Factory environment 1360 Milk Factory environment
284 Milk Factory environment 1387- Milk Factory environment
2NL
286 Milk Factory environment MC7 Wageningen University
288 Milk Factory environment MCS Wageningen University
290 Milk Factory environment MC9 Wageningen University
292 Milk Factory environment MMI10 Wageningen University
297 Milk Factory environment ||| MM11 Wageningen University
298 Milk Factory environment

Table 2: Enterobacter sakazakii strains

SCREENING ON SOLID MEDIUM

Isolation of plagues and phage amplification

Sampling:

Take sewage water samples (approx. 50 ml) for the research for bacteriophages.

Measure the pH of each sample using pH paper strips (if pH lower than 5, to adjust to
7 with NaOH 1N).

The samples are then submitted to the following steps:

1. Centrifugation 10 min at 2500g (to eliminate the large remains).

2. Filtration of the supernatant using a filter of 0.20 um (to eliminate bacteria)

3. Perform the tests as follows or keep samples at 4°C for 1 or 2 days MAXIMUM.
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274 M|k Factory environment 322 M|k Factory
environnent 280 M|k Factory environnent 323 M|k

weéaotspa9sienvi ronnment 281 M Ik Factory envi r onREMMEPL®6/012585

M1k Factory environment 284 M|k Factory environnment
1387- M1k Factory environnent;32NL 286 M|k Factory
envi ronnent MC7 Wageni ngen University 288 MIKk
Factory environnent MC8 Wageni ngen University 290

M Fer tha dtodatipnenf\baeteriopipgenBy ake Ve Rishirested panydesshavg been tested in

22 R Gt YRR BB R o page s detcted

Vageali Hddvwedstdryd. 298 M I k Factory environnent
Tablg 2: %

nt er obact er sakazakii strains SCREEN NG ON
SOLID MEDIUM |Isol ation of' plaques and phae

anglificati, 5 Sampling.. Take sewage water sanples
(ggﬁ'iﬁs&!“ggb‘?ﬁ?‘)‘RrS?ﬁWé‘ﬂ%E‘Q’éar ch for bacteriophages.
Measure the pH of each sanple using pH paper strips

(if pHlower than 5 to adjust to 7 with NaOH 1N). 10
ThétepdmpPreamiratian efftbnbecibmdlicuBwea o the fol | owi ng steps:

1. (Centrif i 0,m. 2500 L By .
LSRR L9218 aHR e R A0 o SR 8 e g ntsion
a Bt @xoRf CR128) 18 frbPard, il ARin®. H At b i dulRire Rekdndfefled in 4ml

the tests as fol?ovvs or keep sanples at 4C for 1 or 2
daysiresoBNUMd nontzeablloand@iG. PCT/ EP2004/ 012585 10 For
the isolation of bacteriophages, the above pre-treated
sanpl es have been tested in parallel with or wthout

Pr Srep P litiiseAple® o &GSt he presence of phage is

detected, they are anplified and stored. 5 Screening

wi Alddut apube aonghinirigc3nl soft BHI agar (BHI broth + 0.6% agar) maintained at
45 + 1°C, 100 pl of the E. sakazakii culture (prepared as above) + 100 pl of treated

sample to be tested.

Step 3: Inoculation of Petri dishes:

Mix the tube content with a Vortex (£ 2sec.). Then, pour the whole tube content on
the surface of a Petri dish containing a thin layer of BHI agar and let solidify on the
bench. Incubate inverted plates overnight at 30°C.

Step 4: Interpretation of results:

Note the presence or absence of plaques of lysis on each Petri dish.

Step 5: Controls

Prepare a positive control (E. sakazakii strain n°® 261 + active phage against this
strain at a concentration of 2-3 log pfu/ml): Apply steps 1 to 4.

Prepare a negative control without phage added: Apply steps 1 to 4 without addition
of phage or sample to be tested.

Screening with pre-amplification:
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Step 1. Preparation of the bacterial culture: A
culture of E. sakazakii having grown overnight at 30C

wonoBriadsizHeart I nfusion (BH, Oxoid CMVR225) i BCT/EP2004/012585

prepared, and then 0.5 m of this culture is
transferred in 4mL 10 of fre BH and i ncubated 1h
at 40C. Step 2: Add sanples to bacteria: Add in a tube
contai ning 3nl soft BH agar (BH broth + 0.6% agar)
maintained at 45 1 C, 100 | of the E. sakazakii

culture (prepared as above) + 100 | of treated 15

sa‘hﬁﬁf é'tég}bz TERYE .On§? 86%?@@(’ 2%[{”5 ion of Petri

di Ah&SrurdbiX £t Berdb#REhSARE BRdwiVobEmibhVat BeSC (n Bs&ia . Heart Infusion
Then, pour the whol e tube content on the surface of a

PefBHI, @ixohl CHR28) ks prgpared,tihen 0.4yl ofghisgpltuggyia tranpigrrpdin 4ml of
sol.i di on th b b~ Incubate inverted plates
ov%?ﬁ%i%lﬁ{mﬁ]tm% te%g}}b%r}@ Cinterpretation of results:

Not e the presence or absence of plaques of lysis on

each Petri dish. 25 Step 5: Controls Prepare a
poSfep RveDaoht Aoplifidatios i phagei in tha saaipheno 261 + active

Bl sppanip g BHeoh, fpud of Becf dkig gy fatepared ss in
COLy (i’% + %@%ﬂre%a%%nggdtgdde ORPd Yars h&RS shdlicdbated 3-5h at 30°C
wi thout addition of phage or sanple to be tested. 30

Scusden hfihtiohtah 1 0-20@unphi Theyaird ifi: oV FIOH/ 1D BSLB.
PCT/ EP2004/ 012585 11 Step 1 - Day 1: Preparation of

the bacterial .cul.ture: cultu of E. sakazakii
hagﬁeﬂg_gﬁ@(/\z %%Pﬁ%gﬁﬁ?nﬁ?n%’éﬁi #@OB”P% n Heart |nfusion
(BHI, Oxoid CW25) is prepared, then 0.5 m of this

culture is transferred in 4nl of 5 fresh BH and
i nSiapdt-eBay B BrepdB@ionSYf & BucteripdyultureAnpl i fi cati on

f ph in.th le: | t ub i ni.ng .4 B .
br Bt SIOBF Eo PR RERE DR oD OV AL 3P e gt Infusion
' ”831131‘,@& X clezs?ﬁs d;% dre@ah&o S I BhisQuiterelis Shederrd! B 4ml of
adde ang e 3p C

I ncuba 5h "at 30
fresh BHI and incubated 1h at 40°C.

Step 5 — Day 2: Add samples to bacteria:
Add in a tube containing 3ml soft BHI agar (BHI broth + 0.6% agar) maintained at
45 + 1°C, 100 pl of the E. sakazakii culture (prepared as above) + 100 ul of sample

obtained in step 3.

Step 6 — Day 2. Inoculation of Petri dishes:

Mix the tube content with a Vortex (+ 2sec.). Then, pour the whole tube content on
the surface of a Petri dish containing a thin layer of BHI agar and let solidify on the
bench. Incubate inverted plates overnight at 30°C.

Step 7 — Day 3: Interpretation of results: Note the presence or absence of plaques of

lyses on each Petri dish.

When the presence of phage is detected, they are amplified and stored.
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10 under agitation at 150-200 rpm They are |eft
overni ght on the bench. Step 3 - Day 2: Centrifugation

waQoesioassas 2500 rpm Step 4 - Day 2: Preparati saTmP200me12585

bacterial culture: 15 A culture of E sakazakii having
grown overnight at 30C in Brainh, Heart Infusion (BHI
Oxoid CW25) is prepared, then 0.5 mM of this culture
is transferred in 4m of fresh BH and incubated |h
at 40C. Step 5 - Day 2: Add sanples to bacteria: 20

Add i n. .ube.containing 3m soft BH agar (BH broth
+ g."%&@@ﬁ?‘)‘ oramesPhesta 45 1 C, 100 | of the E
sakazakii culture (prepared as above) + 100 | of

sanple obtained in step 3. Step 6 - Day 2:
| nYepll aPreparasforfithd batitaidsulta: M x the tube content

W th \or 2sec. ).. Then, pour.the e { .
contaiitont B wekegf bving B F il 8 305 fa BiRE fisprt Infusion
t i, @4@%d oMBsY isﬁﬂ@}%ar@dlﬁh&ﬂ).ﬁ%ﬁi b Chfsycudird ReranBRAGH in 4ml of
Incubate inverted pl ates overnight at 30C. Step 7 -

Dafred: BHharet ipcwtatad dratdf0°Cesul ts: Note the presence or
absence of plaques of 30 |Iyses on each Petri dish.

When the presence of phage is detected, they are

anp,le})bi. a4, ﬁﬁgatﬁ;tn%‘%’epﬂ)p 2005/ 049813 PCT/ EP2004/ 012585

12 Arrplif?i cation of "4 |l yses plaque Step 1:

Pr Bpatubt icomaining 4ral BHE beath,al 00qullaf tinee k. ssikdeadiilculines (pfepared as in
E. sakazakji. having grown overnight at 30C in Brain
FslPE 1] ATSPBIF RIBLFAT FORb AP OB B9 s 2 B rEe -Sh g 30°C under
0. 5.1 ' L Spal | of fresh

o e gt LT 20 et s R R Bl e LB 21 on o

the pfu: 10 In a tube containing 4m BH broth, 100 |

of the E. sakazakii culture (prepared as in step 1) +

1 PlepPaleptriigstion JP Mip gt 24PN ar e added and i ncubat ed

3-5h at 30C under agitation at 150-200 rpm Tubes are

| eft overnight on the bench. Step 3: Centrifugation 10

m Brepls: BAEOSHdIOS thd Bupernatant using a filter of 0.20 um (to eliminate bacteria)

Enumeration of phages

Step 5: Preparation of the bacterial culture:

A culture of E. sakazakii having grown overnight at 30°C in Brain Heart Infusion
(BHI, Oxoid CM225) is prepared and then 0.5 ml of this culture is transferred in 4ml
of fresh BHI and incubated 1h at 40°C.

Step 6. Add phages to bacteria:

Add in a tube containing 3ml soft BHI agar (BHI broth + 0.6% agar) maintained at
45 £ 1°C, 100 pl of the E. sakazakii culture (prepared as above) + 100 pl of serially
diluted sample obtained in step 4.

Step 7: Inoculation of Petri dishes:
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Step 4: Filtration of the supernatant using a filter
of 0.20 m(to elimnate bacteria) Enuneration of

woRasH4HI3St ep 5: Preparation of the bacteri al PCUIEP2008/012585

A culture of E. sakazakii having grown overni ght at

30C in Brain Heart Infusion (B, Oxoid CM225) is

prepared and then 0.5 ml of thisS culture is

transferred in 4ml _of fresh BH and incubated | h at

40¥ix 2k gbe gorentayidh pRagtex (o2 sat frd beur the| @fhpw tybe gerfent on the

ﬁg% I Imng% P?Qlt'{]. di%f éofl%['h?g%aﬁjfé Ef'}'e]i %f ﬁgf aZ afé(élgta src)hdlfy on the

Cubéﬂﬂh%nﬂ@ﬁ@m%eﬂv@@d@lwé@)vem@&%|30€¢ serl al l'y
di l uted sanple obtained in step 4. 30 Step 7:

I nocul ati on of Petri dishes: WD 2005/049813
C$QE§2?O4’[ 01 0850fr13ulM X the tube content with a
Vi "/iepﬁggé’f A pour the whole tube content on

thEnu&Hfaﬁe@?@es?ﬂa@eP@ﬁ eachdetil d@nt ai ning a thin layer
of BHI agar hen, let solidify on the bench and

|ncubate inverted plates overnight at 30C. 5 Step 8:
Sﬁ)lgret tion PI‘ results: Enunerate |yses plaques on
g¢ ptexproplticalion 0o after anplification 10 Step
Preparation of aliquots: Distribute into cryo-tubes
approx 1.5m of the filtered anplified phage sol ution
( obtepiln@depanatareqf diqobist he " Anplification of one |yses

D DRt RwR R85 5 s fkuSy) {8 e e Tl S5l Bgee sotution
Ul Hedided B sish £oMAE *RKplifigh h Sf orflh Rk bl epA 8D

es in liquid nltrogen Step 4: Storage of the tubes
|n a freezer at -20C 20 SCREENI NG I N LI QUI D MEDI UM

ation of the bacterial culture: A
5@6.1—’ A%%’E’” Oérg{l/ﬁg’gi havi ng grown overni ght at 30C
' NEERh Rutiderol of REMRIgHRerol is added and mixed quickly using a Vortex.

Step 3: Quickly freeze the tubes in liquid nitrogen

Step 4: Storage of the tubes in a freezer at —20°C

SCREENING IN LIQUID MEDIUM

Step 1, Day 0: Preparation of the bacterial culture:
A culture of E. sakazakii having grown overnight at 30°C in Brain Heart Infusion

(BHI, Oxoid CM225) is prepared.

Step 2, Day 1: Preparation of the bacterial culture:

Transfer 0.1 ml of this culture in 4ml of fresh BHI and incubated 6h at 40°C
(stationary growth phase of cells). Dilute cells up to 3log cfu/ml in Tryptone Salt
(TS, Oxoid L42).
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25 (BHI, Oxoid CWMR25) is prepared. Step 2, Day 1:
Preparation of the bacterial culture: Transfer 0.1 ni

woRodshissisul ture in 4m of fresh BH and i ncubateaprsivs/ 012585

at 40C (stationary growth phase of cells). Dlute
cells up to 3log cfu/m in Tryptone Salt 30 (TS,
Oxoi d L42). WD 2005/049813 PCT/ EP2004/ 012585 14 Step
3, Day 1. Mcrotiterplate assay Effectiveness of
phages, &gailndlicrtilgnleée@kity was i nvestigated in a

ca it ERe PL by dRbinr B R HE VS i Rt B b migrotterplate
wehdssy, BAEh IplAé vedsesdt| @ Rlith Edvhask (e Rist hibrooBddA®ims as follows:
wells, 20 | "of diluted E. 5 sakazakii prepared in

st extethal Stetls.c200vielr ofi stgrile BEIr(biank epptrel) eghert wells, 261é pf diluted E.
4, . Mcrotiterplate assay, Leave. th o

i PR PEPEERL HEb i SHE ETRHY R RGP RiRS o A°C:

negative control wells, 180l BH and in test wells,

1601 BH plus 20l phage suspension (final

cofzprt Datyi2odlicfotitéPldde bszgy pfu/ M ). Read at 620nm t he
opti cal _densi t¥ (time zero) of the mcrotiterplate by

us ey ethaingeioffeaplates dpgethenpirigeskoin Ao ds segatisp gpatzol yyals, 180pl

th i ngubat ' ' i r.and 0D620nm was .

- oEB AP Tk ST 15 SO AR Pl B B Suvcation of
M gned pismp)l Re&d ase®imlbe bhtiel dehdtyl (@sfe A8AWFHEL microtiterplate by
plates are 'l eft at anbient tenperature for one total

duksing @anmistoplaigreadaf Multighaind{ G340 Plsixarane then|iaerbatedeas 37°C in
read,. RESULT 0 Fol | owi,ng t he .t .on,soelid

oA hieRt 3k 208 Ok et T Aot SRR B30 1inRler o,

|east 9 out of the 39 E. sakazakii strains sel ected
fromthe group : FSM 16; 33; 261; 265; 266, 269; 270;

278tep D7 DayB7 Microniderp@dassgBl; 284; 286; 288; 290; 292;

gié&te% ﬁ% la%%gédiggoéﬁétiggrgileii %g%‘l}léll%gt te%fatgr%/ér gr%;ﬁgtal duration of
MVROh, a0 \MMlidh tIRIGDS L 96 ta8FoncEetRl. t he 11 phage

i sol ates (including 5t he phages FSM Phage 67/33/1,

FSM Phage F/ 316, FSM Phage 9/ 261, and FSM Phage

73%} are presented in Table 3. Sone phage
'S %r oved to be efficient against at |east 20
out of the 39 bacterial strains.
Following to the test on solid medium, phage isolates that are active against at least 9

out of the 39 E. sakazakii strains selected from the group :FSM-16; 33; 261; 265;
266, 269; 270; 271, 272, 273; 274; 280, 281; 284; 286; 288; 290; 292; 297; 298; 300;
303; 305; 308; 309; 311; 313; 314; 316; 318; 322; 323; 1360; 1387/2NL; MC7;
MCS8; MC9; MM10 and MM11, are selected. Thus, the 11 phage isolates (including
the phages FSM-Phage 67/33/1, FSM-Phage F/316, FSM-Phage 9/261, and FSM-
Phage 73/311/2) are presented in Table 3. Some phage isolates proved to be efficient

against at least 20 out of the 39 bacterial strains.



30 WO 2005/ 049813 PCT/ EP2004/ 012585 15 Bacteri ophage
nunber (FSM phage) \p '--- d ~Od \OMMMN OO0 Mo N
wOoQoesoposasn w0~ NN'~ NN MI~ 16 2 2 2 2 2P2TEP0D/012585
0 3320220000222 26122222222220
2656222200 26622222]2§ 269 222000 270
2

202020 271222200 2222222222
0 273222200 27422200200022 28022
2200 281 22 2 2 0 0 Bagarigphag@nymberFSMpphage) 0
286 2 2 2 2 2 P22 Q0128822200 0T290 222
2R22220 0229232_%2 X222 PR PIL 291228 | &
000 29820 e B30 2 H Q64020 |00 § &
22 030322 %o)q%o: ‘EZ:O?S‘O{ @gquz}q;o;o%o?og 9Or‘§° <
op |16 2 12121212 21210l o0o]o
33 2 lol2]2lo]lojo]ol]2]|2]2
261 2212121212121 2121210
265 2 1 212 2l oo
266 2 1212 21210
269 2 | 212 0 {010
270 2 o] 2 01210
271 2 | 212 2l o1} o
272 2212121212122 121]21]0
273 2 | 2] 2 2l 0] o
274 2l 21l21olo]l2]lojojo]|2]2
280 2 | 212 2ol o
281 2 1 212 2l ol o
5 | 284 2l 2121221212122 ]210d0
'g 286 2 2121212121212 ]12]0]o
= | 288 2 212 0] o] o
£ 1290 2 2222122 ]2]2]01]0
2 292 2 222121212212 ]121]0
Lg 297 2 2 | 2 0 0 0
N 298 2lololololo|lo|21]0]0
S 300 2 l2floJoJoJoloJolo]2]?2
5 (303 2212121210 2{212101]0
3 [305 2 2121212122 ]2j0]l0]0
“§ 308 2 | 2 2 | 2
2 [309 2 l2]lololololojo}|2]2
M {311 2l 2]21olo]lof]ojojo] 2 ]2
313 2l 2121212122121 2]101]0
314 2 1 2 | 2 21210
316 2212121212121 212121]0
318 2l 2121212121212 12}|21]0
322 2 | 2] 2 2 1210
323 2l 2212122121212 ]21]0
1360 2l 2]l2]lo0o]lo]lolojojojo] 2
13872NL | 2 | 2 |2 | 2222412101012
MC7 0 0|l 21210 0| o
MCS8 2 2l 21 2 [ 2 0] o0
MC9 2 2 | 2] 2] 2 2 | 2
MM10 2 2l 2] 2| 2 0] 0
MMI11 2 021212 2 ] 0

Table 3: Selection of the phages according to the results obtained in solid medium.

legend: 0 non active; 2 active.
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266 2 2222220202 26922220200000
2702 0020202000 271222202020000
wWazMms4W12 2 2 2 00 000 273 22 2 2 2 0 0 6CUEP2®4/012585
274 2 22 022?20022 28020222000000

281 22222020000 284122222000000

286 2 2222220200 288 2200 0000O00O0

2902 2 222 0000 Q01292 2 22200000

20 2| Mg92 2 D 0 BAQ® 2dBp®p228q9gdodo 0|0
3D O2VMMD 2 P D 2 0QQ® (3GBRPR2 DD 207322000 0 0
3022120 RH O B6 00O 3BR2P20209 @0 00 2 0
309 ABT4A 1 Selddtion Bf fl‘neg)h gég accbrdin gtét Msiltso aiHedJiIAi(glld medium.
31322222200 00 314 ?27227?202000
31d&gendz Onop agtive; @ agtive.0 0 318 22222000000

322 22222000000 32322222000000

1360 00222002000 1387/2NL 22 2 222202

2 (\s may be derived from Table 4, some phage isolate recognize more than 80 % of

the 39 E. sakazakii strains. Other isolates, however, recognize not even 10 % of the
strains tested. The phages isolates that are further active in liquid medium against at
least 9 out of the 39 E. sakazakii strains selected from the group : FSM-16; FSM-33;
FSM-261; FSM-265; FSM-266, FSM-269; FSM-270; FSM-271; FSM-272; FSM-
273; FSM-274; FSM-280; FSM-281; FSM-284; FSM-286; FSM-288; FSM-290;
FSM-292; FSM-297; FSM-298; FSM-300; FSM-303; FSM-305; FSM-308; FSM-
309; FSM-311; FSM-313; FSM-314; FSM-316; FSM-318; FSM-322; FSM-323;
FSM-1360; FSM-1387-2NL; FSM-MC7; FSM-MC8; FSM-MC9; FSM-MM10 and
FSM-MM11, are selected phage isolates that can be used in the present invention.
Preferably, the following 8 phage isolates FSM-Phage 67/33/1 (CNCM I1-3130),
FSM-Phage F/316 (CNCM 1-3131), FSM-Phage 9/261 (CNCM 1-3132), and FSM-
Phage 73/311/2 (CNCM 1-3133), FSM-Phage 73/261(CNCM 1-3128), FMS 33/33/1,
(CNCM I-3129) FSM-Phage 28/145/2, FSM-Phage 10/261/1 (CNCM 1-3127).

It will be appreciated that a skilled person may well examine and select other phage
isolates according to the present invention, by subjecting them to the screening tests

on solid and liquid medium as detailed above.

Example 2: Evaluation of bacteriophage cocktail efficacy against a mix of
various strains of Enterobacter sakazakii in BHI and Reconstituted Infant

Formula (RIF)

In order to evaluate the efficacy of the phage cocktail against E. sakazakii strain

mixture, the following experiment was carried out.
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0 00 2 0 TABLE 4: Selection of the phages according
to the results obtained in qutéd medium 'legend: O
non active; 2 active. As may be derived from Tabl e 4,

sone phage isolate recognize nore than 80 %of 5 the
39AEmiguieactaibici Estakaralgl st@tineFSMsdtat 29, 298wa0erand 1387/2NL as

regognj ze.not _even .10 %.of _the straing t d, Th .
orAGEabEE of coaSf i g oty br BNt uat ROVl of Applied
”eMiéP%ﬁﬂg@fyn%: ®Y7-971323$ tus&. QHdivRfuat B@erﬁ%hg-cu a@8kidt 30°C) of
strains selected fromthe group : FSM 16; FSM 33;

FSMe&s6 dtraifeSie dibaed FIMn2B6sh BEMand dncubse Zhoat 3OS A7mix of these

SN BRIV RN B0 RIS ST IO e (b BE broth o

SR oSSR 07 R R PR T R o

FSM $dBthe findMchd&iratioblid dBdoul NLcfuRBIM MC7; FSM MCS; ’
FSM MC9; FSM MMLO and FSMMML 1, are sel ected phage
i sol ates that can be used in the present invention.

555t A LAY T SuflE iR o caro,
1- BYBIL phadeSW/Pra@NOX2 613 (3TNCWSM 31328 , 9261 FEINCMPhBEES2) and

73/ 311/ 2 (CNCM 1- 3133M FSM Phage 73/ 26% CNCM | - 3128),
FVESBE phager] 33 (IGNGNE V3032 ranPryaigeied dior A2 variablé amount of

FSM Ph 19/ - oo |t Wi .
B PR A oS P M oo & “ihere s 1o ach o fnal

setabn@itharofPba@es logpfivadl Hegsivacontsliwithduoadditdon of phage (BHI
present invention, by subjecting themto the screening

t eet BIF §Amd ot Edsakaeniiiingier 900D ds alse insludstai | ed above.

Exanpl e 2: Eval uation of bacteriophage cocktail

ef fi cacy against a mx of various strains of

Enhgriabagites azakamatediat i30°Blhd sfdplee eRNakdd attvdohdfidBtintervals:
25 Formula (RIF) In order to evaluate the efficacy of

t he -phade- Godicrzath sapaplasthemumhsk of Ar¢teria preg¢rd in the medium was

determined by standard plate counting method.
Results:

The results are presented in figures 1 and 2. It shows that a bacterial mixture will
grow out to high number in the absence of phage cocktail whereas no growth is
observed in the presence of the phage cocktail for a period of minimum 6 hours and

up to 24 hours.

In conclusion, these experiments demonstrate that adding bacteriophage preparation
according to the present invention against E. sakazakii to reconstituted infant

formulas (RIF) should prevent outgrowth of E. sakazakii for at least 6 hours.

Example 3: Effect on bacteriophage preparation for environment sanitation.
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m xture, the follow ng experinment was carried out. WO

2005/ 049813 PCT/ EP2004/ 012585 18 A mixture of the E
woeakmnaddid strai ns FSM 145, 286, 290, 305 and PB®EP2NIW012585

as described in exanple 1 and in P. Breeuwer et al.,

2003, Journal of Applied M cr?gi ol ogy 95: 967-973, is

used. Individual overnight culttdre (18h at 30C) of

these strains is diluted 1:1 in fresh BH and

i ndloades do Zvalapte3be efficasi of dhe phagrec®kinil e pgificially contaminated

ToeR AR B b YePar kT IR e B B SieeR  ied o

of the E. sakazakii mx (prepared as descri bed above)
so that the final concentration is of about 10 cfu/m .
Thétgpadeepaation of lmstdciagdllscont ai ni ng FSM phage

v 43t R R L S 2 il SR L (e

73/6§éi‘§}f)l%$ i M) 35 3k33IndRAGuAN 0EmigRS L&lire FBh 4tR0SC) & these strains

vari abl e anmobunt of each phage is added to the tubes
coig egntiifvgedat 3e0upmkior 10inin ab4t@aCell pelldt naharvested and diluted in

\(/:\np Bt%)rrgg(g}o{l] icgllf]1 cggg ; gg(lél’? gg%@gétgg 19%%’9\[%? ng:ig %}ff tgclase strains is
sakaRbiout BY ¥ikiRP Ludl JuattiRsopeddndesty. 15 Al l
i nocul ates are incubat'ed at 30C and sanpl es are taken

at various time intervals: 0 - 2 - 4 - 6h. For each
sa Ig_(}é@e .nunber of bacteria present in the nmedium
wa8“Paet®®'ii'fled by standard plate counting nethod. 20

ResWidlSss a6l GRSUbE S cRP Carl! NERTHACth itk ThOMASS sduBY (Repared as

It shows that a bacterial mxture Wlﬁ grow out to
hi describedarstéml.tlvevabisenmaembephag endo gknti shalingrfeath.
no growmh is observed in the presence of the phage
cocktail for a period of mininmm6 hours and 25 up to

24 ShOW- WashihetPAPNHION, these experiments denonstrate
t hat " addi ng gacterl ophage preparation according to

t hd'opemsen tmattackett cadls, stagmiless tsteBl disekaz akithidraven and washed 3 times
recopstituted _ infant £ I (RLF), shoul d prevent .

outﬁﬁﬁwhatsguﬁer cﬁgg%@?éé‘:}‘pgf % 6y Mealior T Fresirsof laggid is absorbed
Ex ! Waﬁhmﬁfs)ag%ﬁt th@ i REGHE HARRAACIRIGPRIAh Mdef Riminar flow. To

envi ronnment I'tation.
determine the level of attached cells, step 6 is applied on some discs.

Step 4: Addition of phage cocktail

Half of stainless steel discs are plunged in a 8 log pfu/ml phage cocktail solution
containing the following phages: FSM_phage 67/33/1 (CNCM 1-3130), FSM_phage
F/316 (CNCM 1-3131), FSM phage 9/261 (CNCM 1-3132) and FSM_phage
73/311/2 (CNCM 1-3133). Leave the container at room temperature under gentle
shaking for 6 hours. Withdraw some discs at various intervals for bacteria

enumeration. In parallel, controls without phage added are carried-out.

Step 5: Washing
At defined intervals some discs are withdrawn, washed 3 times in sterile PBS and dry

quickly on sterile absorbent paper.
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15

WD 2005/ 049813 PCT/ EP2004/ 012585 19 In order to
eval uate the efficacy of the phage cocktail on

wanbisfougdial |y contam nated surfaces by a E.  saRkazxakiou/012585

strain mxture, the follow ng experinment was carried
out. Step 1l: Preparation of b?gteria cells 5 A

m xture of the E. sakazakii ins (FSM 145, 286,
290, 305 and 1387/ 2NL (see exanples 1 and 2)) is
used. I ndividual overnight culture (18h at 30C) of

th o trlfu d at 3000rpm for 10m n at
CS?Eéfk{gé?fcmngﬂa a?@%@?gg'énd diluted in BH to

r eaghy %téf%l)e'ﬂ pEOBLANdiEQtIntE NuBEs abRhthing 990 T&f Wubks aﬁ: placed into
m x of these strains is carried-out by m xi ng equal

qu senication datr(filled with twder and deeSnixy for. lrmmaeéméﬂz afterwards tubes are

St aj sc of. 1 c are

et Tor ok Breofis” By Sbine ot Vos® B Bl o Bprtarmed using 2
LegtdBdad plaBifFlegicRer at ur e under gentle shaking for |h.

15 Step g' Washi ng and Drying To renove unattached

cells, stainless steel discs are wthdrawn and washed

3 h%nﬁ%' i n Phosphate Buffer solution (PBS: pH 7.0,

Mer RS The excess of liquid is absorbed with Watman

paper, the discs are then dried during 30m n under

lam nar flow To determne the |evel of attached

cellhg ;cesg]_tzege ®rdssntegpl Figdre(ﬁIWhiﬂmlediws:lmtesZBatSheﬁ. Sakazakii bacteria

fi B3 ea? oy PORGE G TCE S 50 2o 0B BoETRgleaimot e recovered

SO
o7 (e e e P R VA F T e in he

FShhaghampeki@il ZBIMOTNGMge-18 §3/3B/1a i3 IIESIS)VQ}}SI‘] ag#/322), whereas without

{ R £UE R AEFgbirbiot: e RhAGl G EbEigly

W EP@B’I@WSﬁoﬂnﬁle qfeaﬁﬁen%f g@fﬂl&y %téepéﬁfaxéé with 9{ chadie @gg%s per ml

enuneration., In parallel, controls w thout p age a
arsm@bnﬂﬂﬁdgmﬁﬂm1$Uabw5hzMu$nmng 30 At defined
intervals sone discs are wi thdrawn, washed 3 tines in
sterile PBS and dry quickly on sterile absorbent
paper .
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WD 2005/ 049813 PCT/ EP2004/ 012585 20 Step 6. Cell
detachnment and enuneration After step 5, put each disc

wonow/oueties containing 9ml TS. Tubes are pl aced#CTmP2004/012585

soni cation bath (filled with water and ice mx) for

| mn at 50KHz afterwards; tubeélare 5 agitated for 10
seconds by using a Vortex. CelT enuneration is
performed using a standard plating nethod. Results:
10CT#iemsr esul ts are presented in Figure 3 which
denonstrates that the E. sakazakii bacteria in the
strain mxture (FSMCC # 145, 286, 290, 305, 1987/ 2NL)
can nota BRadeG6AMERaM suBSMARAI gﬁidmﬂtﬁ@tmaﬁg.esa%&zakﬁ,
stainless steel discs treated with 108 pfu/m phage in
the phage cocktail (FSMCC-phage # 67/33/1, F/ 316,

pact o APIFBR AR SRR RGPt LD SRS 15

I N CONG] 148di P bactdrBl §if SBR S oREqE BbRIBS roth&Bhsisting of FSM-16;
surfates wth at |east 108 phages per m ~ result In

Ki | | iF8Mex3; F881-261 ;e 24k FSha2é@TSM-260) PSRE2THY I8NE-271; FSM-

cubs T2k PRMEE T NG dn P S s s P IOL S ek s,
2. A agmol S}ﬁéhﬁ!@zﬁwﬂiﬁg FMI R M- TRV | POVLAR; PSM-305;
ability to infect : 1) at least 9 bacterial "strains o

Esak &28M+308f rieSvitI08; dr3iMB 1donisSdtd 13g ESMFEME 1IBSM-316; FSM-318;

EIE NG T NG e TV NG TN e
o 3060 E4) 010 SNSRI SRURPRR M B85 e o
FSM 30Q&y tESMhd11; FSM 313; FSM 314; FSM 316; FSM 318;

FSM 322, FSM 323;  FSM 1360: FSM 1387-2NL; FSM MC7;
FSM NBd 1qasi bagigyial ﬁisquﬁésaffﬂaaé'sfwme groyppogsipigng of FSM-16;
on saghldnd. NI K51 G\ 11138 - 0 6E T8 SESRISH0: IFShVi Y1 :
I eas:ﬁ%\qu;g?gwgﬁﬁst raijrgi?’ g?%%‘%kaza%ﬁ?’ ?%om t%gs)M%l’FSM
gr ou@R 720 ESMs2 V310 SM-27&VF3W1-2 8 (0t T SRBII8 B 3F SHSA8 4 #BM-286; FSM-288;
FSM 265; FSM 266, FSM 269; FSM 270; FSM 271; ESM
FSM-290; FSM-292; FSM-297;, FSM-298; FSM-300; FSM-303; FSM-305;
FSM-308; FSM-309; FSM-311; FSM-313; FSM-314; FSM-316; FSM-318;
FSM-322; FSM-323; FSM-1360; FSM-1387-2NL; FSM-MC7; FSM-MC8; FSM-

MC9; FSM-MM10 and FSM-MM11, in liquid medium.

3. A phage isolate according to claim 1 or 2, deposited under the reference
CNCM I-3127.

4. A phage isolate according to claim 1 or 2, deposited under the reference

CNCM 1-3128.

5. A phage isolate according to claim 1 or 2, deposited under the reference

CNCM I-3129.
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272; FSM 273; FSM 274; FSM 280; FSM 281; FSM 284;
FSM 286; FSM 288; FSM 290; FSM 292; FSM 297; FSM 298;

woe3Ms3ae.13 FSM 303; FSM 305; FSM 308; FSM 309; pEBNEP3D1N12585

FSM 313; FSM 314; FSM 316; FSM 318; FSM 322; FSM 323;
FSM 1360; FSM 1387-2NL; FSM MCy, FSM M8; FSM 20 MC9;
FSM MMLO and FSMMML 1, in liquid nmedium 3. A phage

i solate according to claim1 or 2, deposited under the
r ef erfefAcBhageNsplate: aacpmiinggo claim ghayd, idspested under the reference

accordi lLaghm 1 or 2, deposited under the

refer enggd\%{%&ﬁ)'ﬁl%. 5. A phage isol ate according

to claiml1 or 2, deposited under the reference CNCM

| -3129. 30 WD 2005/ 049813 PCT/ EP2004/ 012585 22 6. A

phagé - Asphage eisaletsopetiording do ctlaim1l1 02, Zlepefdisd sinder the reference
under t?} dg\gfl_g,’rlg ce CNCM1-3130. 7. A phage isolate

accor di EI I'ai'm 1 or 2, deposited under the

reference 5 CNCM I-3131. 8. A phage isolate according
toclaiml1 or 2, deposited under the reference CNCM

| - 31324 plrge. isplajghaeperdisg|tat daiar doed i2n glepesiiet ainden the reference

2, deposi r the reference CNCMI1-3133. 10. A
phage c@@@giﬁ%ﬁggont ai ning at | east one phage isolate

according to one of clains 1 to 9, which infects at

| east 80% of E. sakazakii strains fromthe 15 group
consi%Ai plpgefiseigit a@ordigHe3laikENt 862, depnited5ynder the reference
FSM 266CNE:§%§§33 FSM 270; FSM 271; FSM 272; FSM 273;

FSM 274, ;- FSM 281; FSM 284; FSM 286; FSM 288;

FSM 290; FSM 292; FSM 297; FSM 298; FSM 300; FSM 303;

FSM 305; FSM 308; FSM 309; FSM 311; FSM 313; FSM 314;

FSM 306A piske 306ktaikSneAing RENeB28ne PhidelB6lRte #SMdds to one of

1387- 2N|c'l;ain;:ss‘llw tz\)/%z;wlll:ic 'vl-ir'x\é(e:8 t;s aﬁ%légs'%/%%% gis % %a(.)za%jz] %tl'giﬁyﬁom the
group consisting of FSM-16; FSM-33; FSM-261; FSM-265; FSM-266, FSM-
269; FSM-270; FSM-271; FSM-272; FSM-273; FSM-274; FSM-280; FSM-
281; FSM-284; FSM-286; FSM-288; FSM-290; FSM-292; FSM-297; FSM-
298; FSM-300; FSM-303; FSM-305; FSM-308; FSM-309; FSM-311; FSM-
313; FSM-314; FSM-316; FSM-318; FSM-322; FSM-323; FSM-1360; FSM-
1387-2NL; FSM-MC7; FSM-MC8; FSM-MC9; FSM-MM10 and FSM-
MM11.

11. A food product containing at least one phage isolate or cocktail with

substantial lytic potential towards E. sakazakii.

12. A food product according to claim 11, wherein the phage isolate or cocktail

is according to claims 1 to 10.

13. A food product according to claim 11 or 12, in the form of a milk based
product, a nutritional composition, a pet food, a dietary supplement or any

food at risk of contamination by E. sakazakii.
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MML1. 11. A food product containing at |east one phage
isolate or cocktail with substantial |ytic potenti al

woOawsrodes1E. sakazakii. 25 12. A food product aeCOmE®200g/012585

to claim1l, wherein the phage isolate or cocktail is
according to clains 1 to 10. 123 A food product
according to claim11 or 12, ifi"the formof a mlKk
based 30 product, a nutritional conposition, a pet
food, a dietary supplenent or any food at risk of

cont am natd on b . sakazaki i... 2005/ 049813. .
pCT) 047 G pRdasT ssBRREE R Vgt T4y Qet: BecoPbibAyoduet is a
cl ai m 1grmeheaehik! Reyoghli, Rased PIcREHIE! aiffesh cheese, a fermented
fermented mlk, a yoghurt, a curd, a cheese, a fresh

cheese, peduet; peennsted millodudrink, a midnbaseégowilérk an nfant formula or a
drink, .m | k based er,, an infant formula or a 5

dried pgﬂlé%ep%‘ﬁg‘?rﬁcfﬁﬁ%qﬁdmﬂﬁa. 15. A food product

according to one of clainms 11 to 14, in which the

phage isolate or cocktail is in an amount effective
t o prkvehtioedpratuchatdoodingrid oneusfgelawmtshl bfto B4, in which the phage

sakazakii,in sai roduct. 10 16. f.oo r oduct .
accor di hs_@lat“b t |cggﬁ$@g§ R0, BRQy P’Fééﬁtﬁ‘ée'gg’ BEF’(YF%Tt gontamination and
present oiidrovl R0 Wilaz ki lsal €38buct: 104 pfu per m, or
gramif solid, of the food product. 17. An agent for

decont am nati on of food product by prevention of 15

cont aig nat.i on and outgrowh of E. sakazakii  and, ) )
sani 1t HoroBrrpaet BFPTABHD FBHA T WhoiRrCHE BbIsYels i present in
ef f ecti ¥ KBRS aPeadtll 1 @3 poNR1, BP8LS if's%ﬂaﬂ)tfgh@f;c\)r?d product.

cocktail according to one of c: a'ms~1 to 10.
agent according to claim1l7, wherein the phage isolate

Is present in an_. 20 anmount of at least 1.104 pfu per .

m , o]r%?g&hn?g@ s &t flecqfamppation o of z‘&fjorﬂp ¥t PYorigeymtion of
cl ai ns : rei 0 TR -

based p%%%%@ég%%ﬁaghgré‘gﬁnfggt%dp"lr;ﬁz’?%; ghéog llthitlé,)Ik of factory

curd, cheesameht,eshichclvagseses nml fdotise dofomntrefitatdeast one phage

roducts, . renneted. mlk,. drinks, _ m|k based
P 1Ssolate or cocl?tall according to one of cTa

ims 1 to 10.
18. An agent according to claim 17, wherein the phage isolate is present in an

amount of at least 1.10* pfu per ml, or gram if solid.

19. An agent according to one of claims 17 or 18, wherein the food product is a
milk based product, such as a fermented milk, a yoghurt, curd, cheese, fresh
cheese, milk based fermented products, renneted milk, drinks, milk based
powders, an infant formula, a dried powdered infant formula; a non-milk
fermented product; a soy-based product, a nutritional formula, a dairy
product, a chilled or shelf stable beverage, water, soup, a dietary supplement,
a meal replacement, a nutritional bar or a confectionery, a pet food product, a
sweet or sweetened beverage, an ice-cream, a confectionery bar, breakfast
cereal flakes or bars or nutritional supplement for clinical nutrition or any

food at risk of contamination by E. sakazakii.
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25 powders, an infant fornula, a dried powdered infant
formula; a non-mlk fernented product; a soy-based

wonoedwaesiza nutritional fornula, a dairy prodBCT/EP2004/012585

chilled or shelf stable beverage, water, soup, a

di etary suppl enent, a neal rqg%acenent, a nutritiona
bar or a confectionery, a pet od product, a sweet
or sweetened beverage, an ice-cream a confectionery
bar, breakfast 30 cereal flakes or bars or nutritiona

S I t for.clinical nutrition qQr .an .00d at rjsk.

of " Lot T ek st hershogBilali pr odfgsiBtssrdinbia §he of ims 1 10
PCT/ EP20§) 401 2R86ntardinatBn bEefoRll PhoduRBStan@N8aMNBER of factory
i solate or cocktail according to one of clains 1 to

10, forem@womeati nati on of food products and
sanitation of factory environnment. 5 21. The use
according to claim 20, wherein the food product is a

m | k Jhaprd usdhdidihg 18 UdimaS0,awheke e Meefbolll prédud is a milk based
yoghurt, a curd, a cheese, a fresh cheese, ~m |k based

f er ment podpetosiichtas a femmmétdedilkd 4 koghurti aksrd, ichéesbastrekh cheese,

powders, ...an infant fqornula, a dried V\gered i.nf ant

For mul aiilk Haged %ﬁ | e ey r%@ffﬁolaﬁ& irigfg gyl Bsed powders,
productay gt fohbRNa! driear PBthdbre iRt HrRbRIUChon-Rilk fermented
chilled or shelf stable beverage, water, soup, a

di et ar ypredpg) &senbased prehict, areplibomiforinula anddiryi groduva) a chilled
bar or a c %ection ry, a pet, food rodgct, a SMﬁFt

or sweeflert b%@‘é@aﬁ%,ﬂ% | W é%H'H? 3 diskrectipgleaept. a meal
bar, bregktastntCenetionhl B F aQonkR¥i Lt fob)

suppl erregt For elinical nutrition orlalz}\%g’ ?go{ifog!ti%ﬂ%wt’ 8 sweet
ri sk of orcomtcderied abaveraghyarticesabaaz,ak iconfe2@onels danfbredkfast cereal

| east o hage isol ate according to one.of clains 1
to 10, ﬁfﬁ(ﬂ? r?égoab% SR fp SBPﬁsm%%%wlwca NREHIGR 8 fuy food at
to pr evgggogon{agﬁﬁ%ﬁdnrgfgtfbp&a caused by E. sakazaki i

s. 20 23.

i n humans or ani na The use according to one
of clainms 20 to 22, in which the phage isolate is

present_in an anpunt efficient to prevent . .
Sont 2 W Pt it BaRPeniRIaR acaerting dpase of claims 1 10 10, in the
sakazakikparation of a composition intended to prevent or treat infections caused by

E. sakazakii in humans or animals.

23. The use according to one of claims 20 to 22, in which the phage isolate is
present in an amount efficient to prevent contamination and outgrowth of

Enterobacter sakazakii.

24. The use according to one of claims 20 to 23, wherein the phage isolate or

cocktail is used in an amount of at least 1.10* pfu per ml.

25. A method for decontamination of food products or sanitation of factory
environment, which comprises using at least one phage isolate or cocktail

with substantial lytic potential towards E. sakazakii.
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25 24. The use according to one of clains 20 to 23,
wherei n the phage isolate or cocktail is used in an

wanosuoa at | east 1.104 pfu per mi. 25. A nepboaPrPtmn/o12585

decont am nati on of food products or sanitation of

factory environment, which copprises using at | east

one phage isolate or cocktail O with substanti al

lytic potential towards E. sakazakii. WD 2005/049813

PCT | EB200uethod58e0rdg tpa:laim %tlho@hlah@mplhagg isadate limpenording to
in vvhl(gth t.he ta&e isolate is according to one of

cI ai ms 995 ¢ GYMSIO IR het hod for sel ection of phage

isolate with substantial lytic potential 5 towards E.

sakazakii consisting of screening phage isol ate having

t he a0i Ai methado fompeledtion pff phagd esvdate Owlthctubstemtial lytic potential

S 16; 1OV Sas e ATk b B Pos iy i the ablit

FSM 270;, fe 271, FSM 272; FSM 273; FSM 274; FSM 280;
FSM 281 FSM 284; FSM 286; FSM 288; 10 FSM 290
FSM 29& leﬁMM%rlameﬁ' E. mﬂﬁﬂﬁoﬁﬁm 803p cEﬁiMstﬁ@i)f FSM-16;

Fom RS EN 51 TS SRR, SRR TN 271 TS
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