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Biochemical and genomic characteristics of Micrococcaceae from French dry sausages
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MATERIALS AND METHODS
Bacterials strains :

i i i OS et al. 1974) . They
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W .
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B'(’Chemical characteristics :

Production of acid from carbohydrates, urease, arginine dihydrolase, phosphatase, n.itrate 'reduction, and acetoin production
Were tested with ApP] STAPH System according to the manufacturer's instruction (API System, Blomelo’lequ). AR
Isomers of lactate formed from glucose in the supernatant fluids of 48 h cultures at 30°C in APT bro
enzymatically With L and D Jactate dehydrogenases from Boehringer, Mannheim. - : . b e vt
(s Amibiotic Susceptibility was tested on P.agar medium with antibiotic dl%ks (Dlagnosn.cs fisteun1 ; i
ug/mi), lysostaphin (200ug/ml) and lysozyme (400 ug/ml) was performed as described by Schleifer and Kloos s £
Esterase AcCtivities were determined on 2 naphtyl esters using commercial API ZYM system(API System, Blczncneu 6
Lipase activity was revealed with tributyrin, triolein and pork fat according to KOUKER and JAEGER (198 ]).gc e A
Tabhy Cmolytic activity was detected on P agar supplemented with 5% (Vol/Vol) sheep erythrocytes. Free coagulas S tes
: Plasma and de07()'I‘ib0nuc1<:ase (DNase) production on DNase test agar (Difco).
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Computer analysis
Seventeen characters were coded as positive or negative. The data were examined by Hierarchical Ascendant Classificati¢"

(metric of KHI-2 ; criterial of aggregation : mean of the distance)with STAT.I.T.C.F. program.

DNA-DNA hybridization.
DNA was extracted and purified by the method of BRENNER et al.(1982). Native DNA was labelled in vitro by nid*
translation with deoxy (3 H )cytidine 5' phosphate nucleotide using the commercial kit Amersham.
DNA-DNA hybridizations were performed at 62°C following the S1 nuclease method described by GRIMONT et al. (1980):

RESULTS AND DISCUSSION

All strains have the following general properties :

- Cells are spherical, gram positive, non motile, catalase positive and are susceptible to lysostapm"
(200 pg/ml), thus they belong to the genus Staphylococcus.

- They reduce nitrate to nitrite, they produce acetyl methyl carbinol from pyruvate

- They produce acid aerobically from glucose and fructose but not from methyl glucoside "
melibiose

- They hydrolyze naphtyl derivatives of butyrate, valerate, caproate, caprylate, nonanoate and capré'
as also tributyrin.

- They are susceptible to chloramphenicol (30 pLg), erythromycin (15 UI), furane (300 pg), neom)’d
(30 UI), oxacillin (5 pg) and penicillin (6 pg).

- All strains are negative for coagulase, DNase and hemolysin on sheep blood agar.

Since the characteristics listed above are identical for all the strains, they are omited for the calculation of similarities between straif®

The forty five isolates could be grouped into 5 clusters according their phenotypic features (Table 1).

The two strains in cluster A appeared phenotypically identical to S. carnosus .

The strains in cluster E share many common characters with S. xylosus.

Strains of cluster B are sensitive to novobiocin. The properties shown in Table 2 distinguish them from the named specieSC
staphylococci susceptible to novobiocin described by SCHLEIFER (1986)-

The strain M2 belonging to this group exhibit no relatedness to S. carnosus, S. saprophyticus, S. simulans., S. xylosus (Table*
It is likely that this strain could be assigned to S. warneri ; in fact only production of acid from mannose differentiate them. This cannot !
conclusive until proven by DNA-DNA hybridization.

Cluster C is the largest cluster in which strains are particularly heterogeneous in their carbohydrate fermentation pattern, producﬂd
of D lactate. This diversity make them difficult to identify with recognized species. On the basis of their resistance to novobiocin the”
strains are closed to S. sciuri, S. saprophyticus and S. cohnii. Nevertheless their characteristics do not fit totaly the description of the®
species like it is shown in Table3. There are only two properties distinguishing clusters C and D : arginine dihydrolase and urease.

Strain M31 belonging to this cluster was labelled and hybridized with other strains of the clusters C, B, D and with knoV
Staphylococcus species.,

Strain M31 show a high homology (75%) with the type strain S. saprophyticus (D.S.M. 20229) but not with other reference spﬁci(
tested(Table 4), and thus M31 may belong to S. saprophyticus. Strains 848, 282, 843, classified in cluster C displayed a high homO]O?
(65-89 %) with strain M31 suggesting they may also be allocated to S. saprophyticus. On the other hand on the basis of DNA—DN"
hybridization results strains 822 may be misclassified in this cluster C. This cluster probably do not represent an homogeneous genoﬂ‘!
group.

Strains M2, 863, 851 from respectively clusters B and D are less than 20% homologous with strain M31( Table4). These valtt

show that cluster C is really separated from clusters B and D.

CONCLUSION

The greatest care must be taken in identification of Staphylococcus strains from clusters B, D and some strains of cluster C. Th
remain unidentified and further investigations by DNA-DNA hybridization seem necessary .It may be a technological interest that the”

strains hyrolyse pork fat .
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TABLE 1 : Discriminating characteristics of the five clusters .

Cluster A B @ D E
Nb of isolates 2 9 19 5 10
Susceptibility to :

Lysozyme +/- e =R (12 - o

Novobiocin + + . - -
Acid production from :

Laclose - - + - +

D-Mannitol + - + (10) i -

D-Mannose + + + (16) + v

Maltose - + + + +

N-Acetyl-glucosamine + - (6) + (10) + +

Raffinose - - - - - (7

Sucrose - + + } +

Trehalose +/- + (7) + + -

Xylitol - - + (10) - -

Xylose i - - - +
Production of :

D-Lactate + + + (15) +

Arginine dihydrolase + + - 4

Urease + + - +
Pork fat hydrolysis - + + +

() number of strains positive or negative

with those of other novobiocin susceptible Staphylococcus

Urease

Acid (aerobically) from: Production of
Fructose Maltose D-Mannose  Sucrose  Trehalose | D-Lactate  Arginine dihydrolase
Cluster B + + + + + } 1
S. simuluns* + +/- + t 4 b i
S. warneri* - + - + + t +/-
S. carnosus™® + + - + + +
S. caprae* - + + - + 4 i
S. capins* + - + (+) < +/
S. epidermidis* + + + + - t ¢
S. hagmolyticus* + + - + + + +
S. hyicus* + - + + + } }
S. saccharolyticus* + - (+) - - t

I M)

* Data from Bergey's Manual of Systematic Bacteriology
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TABLE 3 : Comparison of the characteristics of clusters C and D of Staphylococcus
with other novobiocin resistant Staphylococcus

SR Cluster C Cluster D S. sciurt* S. saprophyticus* S. cohnit*
SUsceptibility to ;
Lysozyme -(12)
Acid from :
Laclose o ! “ % 7
D-Munniol +(10) - i : :
Sucrose % 3 ; *
Production of :
D-Lactae + (15) it
Arginine dihydrolase 5 p ; 7
Ureuse i X - / 4
Nitrae reduction 3 = - T |

() ny 1 of strai i I
Imber of straing positive or negative

sl
ata ) tQ i 1
W trom Bergey's Manual of Systematic Bacteriology

TABLE 4 : DNA-DNA hybridization results

[\ % of relatedness with labelled DNA from :
Source of unlabelleted DNA M31 M2
I Group  isolates n°

C M31 100 /

C 843 84 /

C 848 89 /

C 861 24 /

C 822 12 /

C 282 65 /
B M2 10 100

B 863 5 40

D 851 18 /

o 855 33 :
S. carnosus DSM 20501 9 24
S. xylosus DSM 20266 nd 4
S Saprophyticus DSM 20229 75 7
S. cohnii DSM 20260 1 g
5 hyicus 15 nd
.3‘. Simulans DSM 20322 5 13
S. sciuri DSM 20345 20 nid
S._caseolyticus DSM 20597 5 1l

nd :

non detenmined
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