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Numerical Taxonomy of Micrococei Isolated from Sea Water

Yoshiov Ezura and Minoru SAKAI

Abstract

Numerical taxonomy was applied to eighty strains of gram-positive and
catalase positive cocci isolated from sea water. These strains were divided into 6
groups (groups I~VI) which consisted of 2 groups of genus Staphylococcus and 4
groups of genus Micrococcus, but could not be defined as a group of genus Sarcina.

In comparison with the previously reported subgroups B~ K, group 1 was &
group of Staphylococcus which mostly contained the strains of subgroups B, C and
D; group II, a group of Staphylococcus with subgroups C, D and E; group 1II was
a group of genus Micrococcus which mostly contained the strains of subgroups
F and G; group IV, Micrococcus subgroup J which produced pink pigment; group
V, a group of Micrococcus with subgroup I and Sarcina subgroup K; group VI,
a group of Micrococcus with subgroups H and 1.
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PERDBEMIRE TR LD key & UTHEDOIRSE, SW%d 50 AR ¥ 2E
HUT, Z2noEEOHEROMEIC & b MEN 2 HE EOMALT SBT3 HEBERON TN, ¢
D &5 BHERABFOKEOBRIIRD LB T L, B, MRz CEOELM 3 10 m&ER 2 #
FECUBEL, INSEORRCHELED “Ba” 2B C RS L TEREGHRC B, 58
HDOZ UL 25 HAIREABZV, ChbDAERREET 3 BHT Sneath®i2 Adanson (1763) H3#K {55
YD ST IR 2 IS U TH L OIS O 988 2 b BEIES ¥ (numerical taxonomy
7213 Adansonian classification) 28R U 12,  OEMAMEEZMEL L5 ¢T38 DN TTA
BIETHE OWREREL, »ovdssREELH 2L, BEETRACER 2R THERS &
DRI 3R TR 252 TERMCHERE <~ €2 b (Similarity value) ZEHLIZD L, %
DA &> TWEMEIRT 2 HETH 3,
ZORIDOMFBEREROPIEEC L 0 BXOMWERCOWTRA SN T 31, &5 A BHRE
{2V TI Hill®, Pohja and Gyllenberg®, Rosypal et al® 33 X 78 Hub4dlek® & O#EN A LN 3,
EECIBCHAD S NEL 25 ABY - b2 T~ CBMRE R ORI B TAEL, 2
ORRERELIHD, KB TIREOMERER 3 o CBIEMERIC X RT3 & e BiisEE:
KOVWT A ETOBERTE- O TE2DERZHET 5,

2R F K

GBE: SCOEBRDITHOTI30IROBRED 5 B, 19594F I RTERERHRAAK D 5 40HE L 7o3RE 1728
¥ AESEASK R YR
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Table 1. List of features employed in numerical analyses of relationships
among the test organisms

No. of No. of
Property features Property features
Gram reaction 2 Lipase 1
Cell arrangements 6 Urease 1
Diameter of cells 2 Anaerobic acid production from
Colonial morphology 6 glucose, mannitol 1 each
Pigments ] Aerobic acid production from
Motility 1 arabinose, xylose, glucose,
Growth in nutrient borth 6 fructose, galactose, mannitol
Growth on potato 1 sucrose, lactose, maltose,
Growth at 37°, 40°C 1 each inositol, raffinose, dextrine,
Growth on tellurite-glycine agar 1 glycerol 1 each
Growth in presence of Voges-Proskauer reaction 1
159 NaCl 1 Methyl red test 1
109, bile 1 Hydrolysis of gelatin, starch,
0.259%, phenylethylalcohol 1 cagein, tween 20, tween 80 1each
0.019, azaid 1 Nitrate reduction 1
Sea water requirement for growth |3 H,S production 1
Coagulase 1 B.C.P. milk reaction 3
Catalase 1 Utilization of ammonium
Phosphatase 1 phosphate, ammonium acetate | 1 each
Oxidase 1each

1k bEMERMIC 80K R B, 35 ICHIBEERE UTUHBTIRITFEROD Staphylococcus aurens (Mi.
3), Sarcina lutea M. 7) 3 XUt Micrococcus roseus(Mi. 9) DE 3 k23 L 12,

Y, EP¥E LOEEYIER: TTRCBRE L EBRERO 2203 IHRA LI,

YA T Table 1 RLIFBIRE, AW JOAMEMIERD 60HE ORERTE 2 2R
Uizn~ FRERL, 207~ F2AOTHABKOTRTIOONT 2HTORE S8, BEks b
BEOEAS (Np), BAOHEBE (Nn) B IO THEEKMCRL 28R 2RI EHBEE (Nd) 2R, &
DSneath? (1) 3 L' Silvestrib? (2) OFiZ & b MEKRFIOMEE:Z % (Similarity value) THb
L1z,

mN?—f Na % 100 =8-value (%) ................ (1)
F}:—p;glk—d %100 = S-value {96) .............. {2)

TabLL 2T PO 283T N TOMEBITONTERKL, S-valueB2/ER L, Bl S-value
FRTHEAE I VBERBVEBLT group %2EY, 35 CHilRI XU group OEFIES: =T
(triangle mean) iZ & YPEFE LT, 1 group FDBBHRIE group (D S-value DFHE KD THIZ,

# R

1. S-value HFEOLEE

Sneath? ¥ L Silvestri 57 © 2 20K X HBEH UL S-value 2BMUI#ER % Fig 1 B XU
Fig 2 tBRL Iz, & b e BLatEaiksokRIz I~VI D 6 groups L3 6N, % group 2HEET 38
B0 group T 198K, 1155 OBk I B 7HRB LV M 13ET, b D group KB TIZFER
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Fig. 1. Diagrammatic representation of the full table of S-value calculated by the
Formula (1)

X AHERFI—TH - W EIEFCIZZVOEEMA Sz, 12 group IV 2 VI BWTIR
i & O BREHREMRE D, ) R X3 group IV O 11O 38 (2)5X,Tid group VI T4
HFaniz, KK S-value DEMRAWZERD 55, Xt 3wz 2@ESLICERHETH 2 HE K
HEIiTHA % Silvestri 57 D (2) XT3 YRE L S-value PEHINZCERBALHTHY, T
Sneath @ (1) R B 12HE, BT B2 R THBROERT D VEREIOMLTIR, B
IR ETRTEAD 1280 D0bd Q)ROP ST HBEL THR S-value K K3 s RHELH A 3,
2 DFER Fig. 1 3 X Fig. 2 R C & {EERICIT 5 group MAVERE L EKOEFIE
FiCBarOESBA LN, 2B QR X 3ERIZ )R X 3R~ group O S-value D
EEH L, group TERRPHHREL 725 T Lo 5 PEOTHIE 2 R X W B oI RO TOA
w/RITsCELT S,

2. group MOMHR

Fig. 2 X b I~VI O% group BOBRIIBILrLAHEETA S, 3bikh% group WL
group [ S-value OFEHEZRD T, £ group BIDOEHZ BFARLL 12 § Db Table2 33 X T* Fig. 3
Thb, TIHbbE group & b 80% BIEDFEHMEZTRL, i group IV id 82% LB b HMER
FTHEHEDOE N —2 group T Y, —F group VI i34 group 5 bK< (76%) k)G —
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Fig. 2. Diagrammatic representation of {the full table of S-value calculated by

the Formula (2)

Table 2. Intra-group and inter-group mean S-values (%)

Group VI

- :
\‘\G“’{(N“ of strains) | 7 || mw | 1m0 |Mi7| IV [Mie| V | VI
— W[V {9 [(n](v](s|in]as]|es
Groups — A (D (DI(D (8 ) | (13) [ (24)
1 80
M. 3 72 | 100
i o | 10|
T 67 | 61 | 68 | 81
Mi. 7 61 | 51 | 61 | 19 |10
v 63 | 60 | 64 | 13 | 10 | 82
Mi. 9 62 |61 |6 | o7 | 70 | 82 [100
v 57 | 55 | 57 | 68 | 60 | 68 | 68 | 80
VI 60 | 5 | 62 | 7L |67 | 10 | 67 | T | 76

72 group TdH 3 L L BHE 3T, RIT group BOBMRICDONT A 3B &, group I~IT & group I~
VI & OEDFEY S-value 13 619 & FHEHEDEN T &0 5 EREIZR Y L 2B icHdh, HrBEL
T2 AERERS b5 group I 38 LN 1T 12 genus Staphylococcus 2, group III~VI i3 genus Micro-
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60 : 70 80

S-value (96)
Fig. 3. Diagram of the relationships among the groups

coccus F121% genus Sarcina WWHMUT B EBBD LN, T2 group IIT & IV 2 HEHRT®RT
bh, group VI iz V iz, I 5 X° IV IGECERCH 5 C LWL ML/ -1,

3. sEyHRN ‘
FH LI Fig 4 WRT CE 3 NFEIOEAMEL, #Kkd 5 ML IIREC OV THHEETY,
ZTOMRREE LI, T L TRICHE LIAEZRERBOIEREIC & 5 MBER ¢ FROBIESRE
WE>THONIHERE 23t 383 & Table 3 iKRTC & 3BBRMBELNTL, RERERD group
1 REOWED Staphylococcus subgroup B,C, D, group 1I i3 B,C,D,E eHHINIHKERZ B,
FT genus Staphylococcus BT AL hBRIN TV 3238, Staphylococcus subgroup E i
BT 3 Lk group 11T iz& 3tz F72 group III iX Micrococcus subgroup F,G ¥ X I* Sarcina
subgroup K D 12 AL, D group i Fig. 3 A3 CE{ group I I 1T X bhid
group IV~VI iZ358D group TH 3, group IV IZTXTHEBEZELETI2EKI DT Y, Micro-
coccus subgroup J &< —¥U, BIHELEOM group TH B L EMBMFEINTZ, group V I3
Microccocus subgroup G, 1 @ 1¥BDiEd> Sarcina subgroup K %% SiedsBEE UTH W
Sarcina lutea (Mi. 7) 13 group III iZIFELTH Y group V % genus Sarcina BT 5 & D LIIWF
BTEZV, UL LEBS Sarcina lutea 1D AT genus Sarcina 2REIQZLEDT LN
LELEDLAATH S, group VI i HAZEMIERDOBEL Micrococcus subgroup H i ST 1 %

KR INTE D, O group CHLUARE—2 group TH 3,
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Gram-positive and catalase-positive cocci
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Fig. 4. Scheme for the separation of marine micrococci (by the authors®?)

Table 3. Relationships of the groups of numerical taxonomy to the previously
reproted eubgroups for strains used in this study

Subgroups previously reproted®’

A|{B|C|D|E|F|G|H|I]|]J]|K
(No. of straing) | ( 0) | (7) | (16) | (3)1(3) | (2) |(8)|(8) [(17)|(8)](8)
I 19 6| 12| 1
TSIl I ﬁ 9% 1| 4| 2] 2
2% S m (7 1] 3| s 1
‘ 5 g %V (12) 2 4 ’ 7
a0 G s | 81
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Sneath® i & o THAHOSRITEA SN PEMEERIAEL &5 &3 3MEHO L 2B DMK
RETELHETREMICA~DY, SEROMERHEE220T, SordicabitzBHLZ0b,
ZOBEC > THEERA LS5 L TAHET, COFEORECRBENER2RERICE S A, M
EMSFCRHBENERZEDIAL 5 & T EUBEEL TV 5, 2 BEIESMEE» £ =i
THEDIZY, VIO O ORBBEABEINTH 39, 12 & A EEROBEE B BORY S b B
FHEHT IO Ry, TIREFBESHE, AW D 5 R EEHEREZ P OVThb KFS T
EHARAERINLTTNEL S 20, AERTREOMEL Y ZULELONILEAKEBA
THEKE LT KIC SneathD— (1)R— iz K & et pe o 8T 288, *tHd 5 B CHic g0
HEDD B8, ChERPOEECH Y ART, S-value DEHIKEH TV, CNidd 3HER
VHCBRIETSH 2 &0 SRR X OERMBET 5.0 LICBRT 5 fERiE2 RET 5D THS
15, FEBRO & 515 L LI REH T AT family Micrococcacene 12 JBF & 5 ¢ By pe, S
B 2 WMEY BT 3 H A Z ORI FERICL 30, LIchl- THAERIZBLT, 220
R & W BONIFERC A ED 503 (Fig. 1 38K 288), —F group NTOXKIEDOES b
A<, group OIBEEH & b AREICED R 5 Silvestri? ORX— Q) R— %A 2 HAEBROTE &
BE, XOWYTH 5 epRINT, ‘ ‘

KICALRIEFURHR O UKD & ﬁﬁﬁbﬁﬂi%ﬁﬁ#ﬁ%SOﬁPiﬁﬁﬁﬁﬂﬂc &b Figlisk¥2 GCT?’
& < 6groups I EE INTID, %Gtﬁﬂ:btﬁﬁﬂéﬁﬂti 58 E L, grouwp I I i 5
genus Staphylococus i, group II~VIix genus Micrococcus BT 5 LD Th-12, SHBERE
U TR L1z Staphylococcus aurens (Mi 3) i3 group 11258 T H 3 HSTEE S-value it 72% T#
NREFWNMERR AT, Hill® 2 Ohmo010 O|EICH 3 T L { Staphylococcus aitreus L UTHI
120 group 2FERRT 5 DL B AN, FIRBERD Sarcina lutea(Mi. 7) 1% group I iz
P20, FOEH S ONEOT Sarcina subgroup K &SR AN ARERERE 8 P D 1RO
A5 group I WEINZ LT XT, fld group V iAE 3Ntz (Table 3 M), 31204 b D
REHEOME % ORLEMED 5 & Sarcina 2—2>DB & T Micrococcus > 5 38 5 1RIIAE
BRR»LEIBY Nsd o1z, 1535 Hill®, Rosypal ef al® 35 17¥ Hubalek® 5 § B4y »

ROTRROBRZE TV 3, ‘ ,

Hill® 327 niBtEskili % Staphylococcus aureus, S. saprophyticus, irregular branch 1, 2,
intermediates 35 L OF Micrococcus roseus & 3L T\ 393, ZREBRD group 11 S. saprophyticus,
group II i3 irregular branch I, group III i3 intermediates, group 1V ix M. roseus, group V, VI
it irregular branch 2 IHAH T %, Rosypal et al? iX¥fEsMFER - DNA EEMRE (9% GC) 24
AT genus Micrococcus % 8 subgroups {2437 TW 558, AEBD group 11T 3 subgroup 2b, IV
#% subgroup 1b, V i KT VI %3 subgroup 1a iHH4T 3 DL HRMINE D, ZDMD subgroup
T—HT250EBOL NI, o726 THHDFEER LU Shaw et al®, Baiad- Parker'®, Kocur and
Martinec'D & D#éh & AZBRIER 2 MRFHTRILTA 2 &, group ] & S. epidermidis $12i%
S. saprophyticus LT SHKBETH b, group 11 i3 genus Staphylocococcus ¥ genus Micro-
coccus DREFAED  S. lactis ZHEREIL, group IV i3 M. roseus, group VB XX Vit S. afer-
mentans F121% M. luteus WEBOBERBRETH 2 L EA N3, LbL group III 4833 2 By oy
PRABHLINTHL Y, INHMEOBALHEHRCI-TR-TH Y, WAL LTERREDS
NBDiL S aureus I L M. roseus DA TH %,

FOBETBRLUIDD, EH L DOHHEHEIR L3 B~K D 10 subgroups GC:}QL\’C subgroup D & E,
F&G HZT &OF subgroup WOBURIPARCTT 2 C TR THEINTEE LT 1008,
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WAL X W B S his4 group it Table 3 IRT L 31 F N5 D subgroup 2—fEL 12 T
group DR IN, BBLREOBED ZLMHSBD bhiz, 35 CAERTELNIKFL DNA
HEMRH (% GC) & DEEMHIZ DV THRHNEMA ZFETDH 50

= 5|

KD 5 4HE L I BRESOMR DEME MBI & » TH LMW IFERIBKRDEB DO TDH 5,

Sneathd 35 X Silvestri 5POMIT & b ZNE R S-value 2R THENERFT 12 & L 3,
Wi & b EREHEROIE I~ VI O 6 groups iAW INTRERRD S hisd - 120, SFFHN/N
A HEAOEYE: % SET 5581 Silvestri OFUTHE- 2N X b FELSEMSAEEBES
hi,

SR B U T AR YEIL U 12 5 O 1 X A AERR & RERORR & 2l 3wl
&, AHD group I &8 L 11 13 genus Staphylococcus i, group III~VI i3 genus Micrococcus
RTERDWT FEIZED b/ 5 12h3, genus Sarcina 2MMSLUITZ group & §E¥Y 3 HiLD0»
TRERIC LA -1 TR%& group IKDWTHSB E, group I IXEOBED Staphylococcus
subgroup B & C, group II iX C,D ¥ XT'E, group IIl i3 Micrococcus subgroup F & G, group V
12 1 & Sarcina subgroup K, group VI iz H & [ B ZhZFhD group DXEAER L FTHEMMA SN,
#5iz group IV 12 Micrococcus subgroup J & FE&ic—8 L 12,

# D AR DORATIC 12 Y BLAENZROCIIARREA - ERIFEAKCHEERT 5.
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