EP 0 441 991 B1 Description The present invention relates to a DNA probe
for identifying bacterial strains of the Lactobacillus helveticus species,
a process for producing such a pp@ugiaafdgy nethod for identifying bacterial
strains of 5 this species with this DNA probe. Lactobacillus helveticus is
a very inportant bacteria for the fermentation of food. It is predom nantly
used i rpdsheptfoer nent ati on of mlk products and is found in starter cultures
for sone cheese and, in sone countries, also for yoghurt production.
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MATERI AL,@edlg\lD METHCDS 40 Bact er| a and Plasm d Lactic acid bacteria used in
t he Exanpte hereafter are shown on table 1. The E. coli strain is HB101

For growth of the different Lactobacilli, Lactococci and Propionibacteria MRS broth (Difco Laboratories)
was used, supplemented with 1% lactose. E.coli strain was grown in LB medium.
50
Preparation of DNA

i} DNA from Lactobacillus, Lactococcus and Propionibacteria

Cells were diluted from overnight cultures into 10 mi MRS, supplemented with 1% lactose and grown to
mid-log phase at 43°C. The celis were then harvested by centrifugation, washed once in cold 1M NaCl,
and incubated for 1 h at 37°C in the presence of Proteinase K (250 ug/ml) and Pronase E (500 wg/mi).
The cells were washed in TE (10 mM Tris hydrochloride pH 7.4, 1 mM EDTA) and treated with
Mutanolysin (200 wg/ml} in the presence of TE for 1h at 37°C SDS. EDTA and Proteinase K were added
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heating for 5 min. at [err]. SSC was 30 added to the aliquots to give a
final c&agdatierMeaping of 16X SSC and then the mixture was spotted onto 10XSSC
wetted CGeneScreen paper and rinsed once with 20XSSC. A Bi o- Rad dot bl ot
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fragrren'gsm%(,y\meg}gt,é{ygg,\l[\%rogls | abel | ed. To 35 detect the hybridisation
signals; the fitters were used to expose X-ray filns.

Hindlll digested chromosomal DNA of L.helveticus ATCC 15009 has been used to prepare a clone bank
as described above. Several clones were isolated and used as DNA probes in dotblot hybridisation
experiments using filters containing DNA samples of a selected number of different lactic acid bacteria. The
hybridisation results revealed that about 70% of the tested L.helveticus clones hybridised only to the

50 different L.helveticus samples on the dotblot filters. The other 30% of the clones tested hybridised also to a
variety of other unrelated species and genera of the lactic acid bacteria. For the following Examples, two
DNA probes were selected which were very specific for the L.helveticus species. They are referred to as
"sLH1" and "sLH2" in the present specification and claims.

56  Restriction mapping of sLH1 and sLH2

A restriction map of the DNA fragments sLH1 and sLH2 was determined using several restriction
enzymes. The results are shown in Fig. 1 and 2 (see brief description of the drawing here above).
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Restriction Mapping Restriction enzynmes were purchased from

Boehri nger - Mannhei m Co. and New Engl and Bi ol abs Co. and 40 were used as
recommrended by the suppliers. EXABlgagdisqah@si on of L. helveticus DNA probes
45 Hindl Il digested chromosomal DNA of L. helveticus ATCC 15009 has been
used to prepare a clone bank as descri bed above. Several clones were
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aci d bact eriil owlet bactad Birads tbaydaras dstsdin itabRS .do Mot shbvi BybadiSHitT sighals at DI glantities
experi nment of 200mgyettdpet. H ndl 11 DNA fragnents originating fromL. hel veti cus,

i sol at ed f riokhONAenphE datwden, 200y endut@aly pes sRivAany sidies of tihigacideshillis ecids stared

dot bl otes s Hogiedise trattybtiigationBDidAalpr obes only hybridise to DNA derived fromthe
bact eri al $pEE felowing siraitphaye bpaniested/dt IDNGt dyantitiest of 4ibnikg passP@dnd Hliddiof shew ent
Lact obaci | Iht{@'d§gt§&|3@§a'3 of12qtia Ndp &AREBEMUT, A %ﬂmfﬂ?&ctéﬂﬂml“%ﬁ erevishil any
hybri di sat i6ase! Narhlsbugarions & 2% hmaligranioys N3Pk N2{led EgbhH81H ai ns of

L. aci dophilus, N21 and N22, which gave a weak hybridisation signal wth
sLHL affd 10 sLH2. However, t hese weak signals can clearly be
differentiated fromthe nuch stronger hybridisation signals of strains

bel onging to the species of L.helveticus . The conplete results are
summarised in table 1. In order to test the sensitivity of our dotblots we
made filters of serial dilutions of DNA fromdifferent Lactobacillus
strains and used them for hybridisation with the probes sLHL and sLH2. The

results can be sunmmari sed as follows: 15 i We easily could detect
positive hybridisation signals with all the different strains of

L. hel veticus at DNA quantities as low as 2 ng per spot. ii Al other
bacterdsal strains tested as listed in table | do not show hybridi sation
signals at DNA quantities of 200 ng per spot. iii At DNA anount between 200
ng and 1.6 [err] per spot many strains of the L.acidophilus species started
20 to give rise to hybridisation signals. iv The follow ng strains have

been tested at DNA quantities of 1.6 [err] per spot and did not show any
hybri df’sation signals: L.lactis N4, L.fernmentum N7, L.plantarum N24,

L. buchneri N25, L.brevis N26, L.casei N27, L.bulgaricus N123,

L. mal tarom cus N207, L.reuteri N211 and E.coli HB101. 25 30 35 40 45
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Claims

1. A DNA probe for identifying bacterial strains of the Lactobacillus helveticus species, obtained by a
process which comprises preparing a Hindlll clonebank from the strain L.helveticus ATCC 15009 by
digestion of DNA of this strain with Hindlll, ligation into the plasmid pACYC184, and transformation of
the ligation mixture into the E.coli strain HB101, and isolating therefrom a clone of which a Hindlil DNA
fragment is capable of specifically hybridising to DNA of strains of the L.helveticus species, this DNA
fragment being the fragment sLH1 or the fragment SLH2, as defined in figures 1 and 2.

2. A method for identifying a bacterial strain of the L.heveticus species, which comprises preparing DNA

of a strain to be identified and checking whether this DNA hybridises to a probe according to claim 1.

3. A method according to claim 2, which comprises preparing said DNA by lysing cells of said strain to be
identified.

4. A method according to claim 3, which comprises preparing said DNA by lysing cells of said strain to be
identified on a solid support.
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Claims

1.

our coll ection

A DNA probe for identifying bacterial strains of the Lactobacillus helveticus species, obtained by a
process which comprises preparing a Hindlll clonebank from the strain L.helveticus ATCC 15009 by
digestion of DNA of this strain with Hindlll, ligation into the plasmid pACYC184, and transformation of
the ligation mixture into the E.coli strain HB101, and isolating therefrom a clone of which a Hindlli DNA
fragment is capable of specifically hybridising to DNA of strains of the L.helveticus species, this DNA
fragment being the fragment sLH1 or the fragment SLH2, as defined in figures 1 and 2.

A method for identifying a bacterial strain of the L.heveticus species, which comprises preparing DNA
of a strain to be identified and checking whether this DNA hybridises to a probe according to claim 1.

A method according to claim 2, which comprises preparing said DNA by lysing cells of said strain to be

identified.

A method according to claim 3, which comprises preparing said DNA by lysing cells of said strain to be

identified on a solid support.
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45 2. Procédé d'identification d'une souche bactérienne de I'espéce L. helveticus, qui comprend la prépara-
tion d'ADN d'une souche a identifier et le contrdle de I'hybridation éventuslle de cet ADN 2 une sonde
suivant la revendication 1.

3. Procédé suivant la revendication 2, qui comprend la préparation de I'ADN par lyse de cellules de la
50 souche 2 identifier.

4. Procédé sqivant la revendication 3, qui comprend la préparation de I'ADN par lyse de cellules de la
souche 2 identifier sur un support solide.

55 5. Procédé suivant la revendication 2, qui comprend la préparation de I'ADN par culture de cellules des
souches & identifier sur un milieu de culture supplémenté avec une source de carbone fermentable, la
mise en incubation de ces cellules en présence de protéinases, le traitement de ces cellules avec une
N-acétyl-muramidase, une incubation supplémentaire de ces cellules en présence d'un agent émulsion-
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identifizierenden Stamme auf einem Kul turnmedium welches mt einer
fermenti erbaren Kohl enstoffquelle ergai nzt worden ist, das Inkubieren der
Zellen in Gegenwart von Proteinasep,p sigggpgiandel n der Zellen mit einer
N- Acet yl - mur am dase, das weitere |Inkubieren der Zellen in Gegenwart eines
Enmul gators, eines Chel atbildners und einer Proteinase, das Extrahieren der
DNA aus denn@wg|dusragent théRipee IdunelpretéBase ame ektractihh @grde pHBhA dari'ADNedeness cetids.ee und
das Extrahi &niemegiale celi ADNGyec JREIESIAsd fiextrakeibr pan IslDNRroforhe @hlADINGfatd arlaliNagd. t .

, 5 Revendications 1. Sonde d' ADN pour |'identification de souches
bact6ri ennes de |'espece Lactobacillus helveticus obtenue par un proc6de
qui cofAprend | a preparation d' une banque de clones Hindlll a partir de |la
souche L. hel veticus ATCC 15009 par une digestion de |' ADN de cette souche
avec HindlIl, une ligation 40 dans | e plasm de pACYC184, une
transfornation du nel ange de ligation dans |la souche E. coli HB101, et

|solﬁnent a partir de cette souche d' un clone dont un fragnent d' ADN
HlndII est capabl e de s' hybrider sp6cifiquenent a |I' ADN de souches de

"espece L. helveticus, ce fragnent d' ADN 6tant |le fragnent sLHlL ou le
fragnent sLH2, ces fragnents 6tant definis sur les figures 1 et 2. .t 2.
Proced6 d'identification d une souche bacterienne de |'espece L.
hel vetiscus, qui conprend |a pr6para- tion d" ADN d' une souche a identifier
et le controle de |I'hybridation 6ventuell e de cet ADN a une sonde suivant
|l a revendication 1. 3. Proc6d6 suivant |a revendication 2, qui conprend |a
preparation de |' ADN par |yse de cellules de la 50 souche a identifier.
4. Proc6d6 suivant |a revendication 3, qui conprend |a preparation de |'ADN
par | y®8e de cellules de |a souche a identifier sur un support solide. i5 5.
Proc6d6 suivant |a revendication 2, qui conprend |a preparation de |'ADN
par culture de cellules des souches a identifier sur un mlieu de culture
suppl 6ment e avec une source de carbone fernmentable, |la mse en incubation
de ces, ceIIuIes en pr6sence de prot6inases, le traitenent de ces cellules
avec ufle N-ac6tyl - nuram dase, une incubation suppl 6nentaire de ces cellules
en présence d'un agent 6nulsion- 8 * C L M S * EP 0 441 991 Bl
nant, d' un agent ch6l atant et d'une prot6i nase, une extraction par le
phénol de |1' ADN de ces cellules, le traitenent de cet ADN avec une RNAse et
| " extrgction par |e chloroforne de |'ADN trait6 a la RNase. 5 10 15 20 25
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