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Adanson o 248, Similarity Value, Center Species
£ D S AN O BBk & /0
% L4k : Coccaceae Ftv> Micrococceae ik &
Sarcineae i 2\ >C

o AL R, o T, BEHBAET, Kot

Adansonian Taxonomy and Relationship of Microorganisms
based on the Concepts of Similarity Value and Center Species.
I. Studies on the Tribes Micrococceae and
Sarcineae in the Family Coccaceae.

Kohtaku HavasHi, Tomiko Kopaira, Kumiko BaBa,

and Kazuko KikucHi

A new classification method was proposed from the view point of relationship
among microorganisms, which was based on the Adanson’s thinking, Sneath’s simi-
larity value and the author’s concept of center species.

According to this method, some reorientation for the classification of the family
Micrococcaceae was made and the following results were obtained.

1) The classical genus Gaffkya should be integrated to the genus Staphylococcus.

2) The five, non-fermentative species, M. colpogenes, M. cryophilus, M. denitri-
ficans, M. morrhuae and M. halodenitrificans should be excepted from the genus
Micrococcus, because of their lower similarity values, while the other eleven, ferm-
entative species constituted the genus Micrococcus.

3) The assignment of the species in the genus Peptococcus was found to be pro-
per, and the Peptostreptococcus glycinophilus indicated a higher similarity value to
the genus Peptococcus rather than to the genus Peptostreptococcus.

4) Among ten species which have been included in the classical genus Sarcina,
the five species such as S. ventriculi, S. maxima, S. methanica, S. barkeri and S.
litoralis should be omitted from this genus, because they have a lower similarity
value to the center species, if all of these ten species were considered to be in the
same genus.

It was proper that the residual five, aerobic and packet species constituted the
genus Sarcina, because of their higher similarity values to the center species, S. flava.

5) The two, microaerophilic, fermentative and large packet species, S. ventriculi
and S. maxima should be elevated to the genus Zymosarcina from the original sub-
genus.

6) The two, strictly anaerobic, methane-fermentative and relatively small packet
species, S. methanica and S. barkeri should be included in the genus Methanococcus.

7) S. litoralis should be excepted from the genus Sarcina and belonged to any
other genus.

Various, originally heterogenous species have been included together in the classical



(1965) 45

genus Sarcina, probably owing to their morphological character of packet.
According to the author’s method, each of these species was consequently placed
in its proper genus respectively, and moreover, they had the specific correlated features
to the genus.
8) The classical family Micrococcaceae should be reduced to a lower rank as the
following two tribes, namely, the tribe Micrococceae including Staphylococcus, Mi-
crococcus and Peptococcus, and the tribe Sarcineae including Sarcina, Zymosarcina

and Methanococcus.
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A D 5y T DU TR T TIC B D H A3, Sneathh (1957) 01‘44%.!!"~J*‘G$~%+"“’:EW;9}£M~'N-
5 fedit, BEFEAXINANDLNETHDL EDFE L H D similarity value (S-value &#8-4) &
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mic rank AL 7.

Center species &3 & L TF & Fof—BIC A D H 2 HEREOG TR MR Ak
HHTHLWBETHOT, TOREHNO L ORME L &GRS L SEETH D, reciprocal
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1) Bergey’s Manual® (1957) ot L 0 JRE, AEBE/EL SRR, 3 X OFT7E
o E Y7 feature % 100 DL E#E%E L € S-value 8 L8 RMSV #1#i L C center species

1) Sneath P.H.A: J. gen. Microbiol, 17, 184~200 (1957).

2) Sneath P.H.A : J. gen. Microbiol, 17, 201~226 (1957).

3) Adanson M. : Familles des Plantes. vol. 1 Préface pp. cliv, et. seq., P. clxii, P. clxiv. Paris:
Vincent. (1763).
In : Sneath : J. gen. Microbiol, 17, 184~200 (1957).

4) B HAMEEE 19(7), 175~180 (1964).

5) #k& ¢ 4y 38 @A Mﬂ}éﬁ““/\mﬁ (e, WAFn 40 423 )4 31 H)

6) Breed, R.S. et al. : Bergey’s Manual of Determinative Bacteriology 7th ed. The Williams &
Wilkins Co. p. 454~480, p. 464 (1957).
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2) Similarity Value o ;¥

Wil _x @B rhFho feature (oo C(+) F ik (=) E4nL, 2HOEfEI VT
hi (+)Ths feature Dx Ns, U hvin—JiDEHD (+) T 0 /A (—) Eloixt
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3) Reciprocal Mean Similarity Value (RMSV) s & ¢t Center Species
HHEMEMEME O S-value OfFE Ts, ERFFOEHMORME N L3258, (N-1)
GHEHEOR E T H DT

RMSV =

Similarity value =

T
N_s 1 L.

oD RMSV %z d, o& Ly RMSV 23 Mo o M L-Cd EuwH
YA 7T, = h# center species & X 4.

III. 5k &

1) Staphylococcus J& & Gaffkya |5

CD2ODFICIEER TR 2EHBETONEL C s % 25, Table 1 o oo 4 s i
L EMEENE L, RMSV w4 & Gaffkya tetragena 23 77% © center species & /¢
L. Z o center species L H 4D Efliod LT T0% D EDOHEME:A L B,
JBICHEE T L DONEZHKTH L. Gaffkya JBIT AP F /R HE BB C O UL C T o BT
st BAWELTF —RERT o &b AKEEA Staphylococcus JRICH — L CAE ST 7oL,
7¢ 33, Staphylococcus Rosenbach® 1884, Gaffkya Trevisan? 1885 o iEfi#in: & Gaffkya
B2 TR 4 S 7o Staphylococcus JHICH AT L ONTZ Y LB S

Table 1. Slmxlarlty value and RMSV of the genera Staphylococcus and Gaffkya

Species 1 2 . 3 4 RMSV <%)
i | . U R b I
1. Staph. aureus 100 219/3:73
2. 'S, epidermidis 78 100 | 215/3 =72
! |
O 3. Gaff. tetragena (A 76 | 100 | 231/3=177 ©
| | |
4. Gaff. homari 64 61 8 100 203/3=68

2) Micrococcus J&

Table 2 o Micrococcus BITFEKDOHEi T 16 WHE L RL, @RAHXTH 3

, HWEMEHEEL ST T4, L L Bergey’'s Manual ({0 16 HELTIC2WT
S value ;j@oto\ RMSV %k 2z &, M. flavus 2% center species t 755, —o M. fla-

7) Trevisan : Att1 d. Accad. Fxsxo-Medlco Statistica in Milano, Ser. 4,3, 106 (1885) ; Tetracoccus

van Klecki, Cent. f. Bakt, 15, 360 (1894); In: Bergey’s Manual of Determinative Bacteriology,
p. 466 (1957).
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vus 2B 15 FfEL o S-value &% & M. celpogenes, M, cryophilus, M. denitri-
ficans, M. morrhuae, M. halodenitrificans 23+ h-Fh S-value 7ME<, B> Gram (&
P % 7o variable, fiEIKPIME, BEIEG MM MR MOFEHE L KE L Ricd 0T, [
CARLBREThWEEL Bhb. 2 TIhbeaRIL o7 11 FfficouwT RMSV %
sk % L, M. varians 7% center species &7c b, Fh OHMHIITITE Y S-value /-1 Tl
LHoTonb 11 WL T Micrococcus JEE T2 DMNZHUTHA S . BRI/ SEMITL
FTHICETRE IR TR 5.

3) Peptococcus J&

Table 3 o< Peptococcus F> 11 WAL E <, RO GEDOEE TRV &)
bbb a3, Peptococcus glycinophilus 72131302 Ml 23K . Center species (3 Peptoc-
occus aerogenes ThHAHH, T OEFEN HAHT P. glycinophilus (% 54% Cfigic A 5N
X LEZ DVMBIC AR TR TCE IHIZE WL S-value L2vRX 70T, ZoFic Ani:
¥ ¥ L L7. ¥4, Peptostreptococcus magnus |3 Peptococcus J&® center species & ®
LMD Peptostreptococcus i Fi L b 4, iEu ¢ Peptostreptococcus Jii & b ot i
TARBICAND DR ZMKEEZ b,

Table 3. Similarity value and RMSV of the genus Peptococcus

Species ‘ 1 2 3 4 5 6 7 8 9 10 11 12 1 RMSV [ RMSV
1. P. niger 100 730/10=73|797/11=72
2. P. asaccharolyticus 79 100 723/10=72800/11=73
3. P. activus 68 69 100 708/10="71/760/11=69
O 4. P. aerogenes 91 92 94 100 797/10=80/868/11="790
5. P. prevotii 81 77 86 87 100 789/10=79/858/11=78
6. P. anaerobius 83 72 61 70 81 100 729/10=73796/11=72
7. P. variabilis 80 70 62 71 77 90 100 714/10=71781/11=71
8. P. saccharolyticus 71 78 71 81 82 70 69 100 735/10=74/800/11=73
9. P. grigoroffii 63 70 85 87 88 70 68 82 100 {737/ 10=74/795/11=72
10. P. constellatus 62 61 64 70 77 71 63 71 76 100 |660/10=66/727/11=66
11. P. glycinophilus 52 55 48 54 53 61 64 60 48 45 100 1540/ 10=54/601/11=55
12. Pst. magnus 67 77 52 71 69 67 67 65 58 67 61 100 | 721 /11=66

Note : A circle mark indicates the center species.

4) Sarcina J§

Sarcina &} Bergey’s Manual & L iud 10 @2 B L Cx Y, o 10 AR
WA CR—B L Ihicd D& 50, EEREHKL - S-value 25425 ERENT
HEARBALTCWSZ &k Table 4 2sbLATH LA THS.

—Inz o 10 HfaxEl—E & 27 L S=-value 1 L0t RMSV %3k % L Sarcina hansenii
25 center species L7cbh, OB S MMEREE O A 25 & Table 4 iR L7cin<, S.
ventriculi, S. maxima, S. methanica, S. barkeri ¥k ¢¥ S. litoralis @ 5 B o\ ~TC
i S-value HIEFICIELDOT, ZDOSEEEERN LT, FREDSEEDO KT S LLh bifl
HoHpMErE <L S. flava A% center species & 7¢ » Sarcina BITIFSKMED = @ 5 Bl CHERL
TOLDNRHEHEE WL D FLEBA L SHEICOLTL IHIKXL~X% &, S. ventriculi &
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S. maxima (TS Ok X 7Bk, S. methanica & S. barkeri 11 {REMHHISMETA 2 VES
B+ 5 PfE, S. litoralis (HidES M CREMELE T E VY X 5 S-value DR
L2 BESRANIC 3o DFFC bl bh, Th bR S 3 B S oL Tk o —ifik
e cimak 3 5.

5) Zymosarcina J

Sarcina JE2 BRI CHED S ST R ELBRETH S S, ventriculi & S. m-
axima (3o FoRBic i A 5T, #Ek subgenus F X i T\ 7 microaerophilic, BiEgi: O HE
& Zymosarcina Smit® (1930) #JBic A& X208 F Y TH A5 LRbNh5.

Table 4. Similarity value and RMSV of the genus Sarcina

_ f R M S V (%)
Species 1 2 3 4 5 6 7 8 9 |10} - S
| 1~10 ’1~9 }1~5

1. S. aurantiaca i 100 445/9=49 407/8=51| 276/4=69
02. S. fflava |77 100 473/9="53 437/8=>55 293/4=1730
3. S. lutea 70 72 100 443/9=49 405/8=>51 274/4=69
4. S. ureae 56 65 57 100 | 394/9=44) 356/8=45 237/4=59
A5. S. hansenii . 73 79 75 59 100 492/9="55 449/8=56 286/4="71
6. S. ventriculi | 38 35 38 29 47 | 100 ]346/9:38 319/8=40

7. S. maxima 37 32 33 32 45 | 77 100 | 339/9=38 309/8=39 77
8. S. methanica | 26 36 30 28 33 | 26 24 | 100 314/9=35| 279/8=35

9. S. barkeri 30 41 30 30 38 | 29 29 | 176 100 328/9 =36/ 303/8=38 76
10. S, litoralis 38 36 38 38 43 | 27 30 | 35 25 100%‘ 310/9:34;

Note : A circle mark indicates the true center species of the genus Sarcina, but a triangle

mark indicates the false center species of the former genus Sarcina.

6) Methanococcus &

Table 5 »fn< Methanococcus &3 #¢3k, M. mazei, M. vannielii ® 2 EFEOALTH B
A5, fiaho Sarcina J@s BERA L7 A4 2 v AR T A REMEESMED S. methanica & S. bar-
keri » 2 gfiz iz CHEKEI L. Table 5 ol b o S-value L8 RMSV %%
H35 &2 o4 EETIEF L2 5 L, center species T %5 M. mazei 75 4T3 [a—

Table 5. Similarity value and RMSV of the genus Methanococcus

species | 1 2 3 4 RMSV
O — b — S S
O1. M. mazei 100 230/3=770
2. M. vannielii 83 100 205/3=68
3. S. methanica | 82 69 100 228/3=76
4. S. barkeri ’ 65 53 77 100 195/3=65

Note : A circle mark indicates the center species.

8) Smit : Pflanzenforschung. Jena. Heft 14, 26 (1930).
— 49 —
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HWECT 20203 %4 L Bbhd.

7) ORI R ERBICOWT

Micrococcus @750 5 @Rt L ¢ Sarcina litoralis i@ oW CIERLFTBAHCTH b BEt
YETLOTHARAL D 7B L HEE & DMk TRMTREFA DO L]E TS, (KFE3H
3l HOHAMEFERETHRET 4, Kb TE)

8) bl koS EEBRNTLILBERETNELDE, FHTRELDELDD.
IBHIREE ()P L L taxonomic rank »#HEC LTEE T 5 & Bergey © Microc-
occaceae PHIZREM &4 & DBRIC KW THE T LT 22Dkicii), Micrococceae ik S-
taphylococcus, Micrococcus, Peptococcus @ 3 J& & L, Sarcineae f&i3 Sarcina, Zymosar-
cina, Methanococcus @ 3B+ T2DNEYEE2 5.

Iv. = =

AR OB X D KCHIEBRD LI O TERINDLNETHH T &%, KITTedE
Lich, BRERHIL bAA, BEOEROEERE (Bh) LoliEx Tk 2D, S-value &k
% center species 7 HEREEED 5 B> Micrococcaceae FlaEE LU 7-EE, (koo HEAR
TREZRCL TV DTL JBICHAETNELDOPL, —BEINTULTLHEEI LT AR
LROLNDLGEHH L. O TIEROGERARLBEL, BFEMHHT LB L) EEEHE
750 B SRR Db Lk e EX 5.

ARHITFHTERAED 5 ALK D Micrococcaceae FHT DU THRES L7ch X HICERERE 4tk &
DR EEZ 5 &, HREHFE 1 DORNCHA SN D TREML H D, Th BAVER L BRI R
R X% correlated feature® (Levine, 1918) i & h A3 ¥i D Z34M: 4, AT Hh, F 1%
WV ks LTS key feature & {7 A0 HICOWTIIBRTRET 5. ks,
BREREN L oo fhcle 5 2 &k Winslow 3£19(1908) »4Tici < & » Coccaceae kBt & LT
WARfm L ZATHS.

V. 8% @

1) Adanson OEBAH%Z LS | Sneath @ S-value kX OMkD center species @ FHE:ic
LT, #3k D Micrococcaceae $l 5 Bl oW THFEMCEIN LHE, §FToHEITK
DM FRTHEENEYTHLEELDRSD.

2) Staphylococcus & & Gaffkya i3 % D center species Th %, G. tetragena 75
HZTHEEL R, 2BEME L CR—-EE T & THD, Staphylococcus Er LB Ih
reDTHi A H DB % Staphylococcus &3 5.

3) Micrococcus J&D 5 bREM 5 EfECTH 5 M. colpogenes, M. cryophilus, M. d-
enitrificans, M. morrhuae, ¥ X (% M. halodenitrificans ® S-value tFHFEDOH L <
@ U7 EfE (Halococcus J&) & BfR2 bR X h, %27 11 @M TO center species
(% M. varians &¢7cbh, ThbHDOEBET Micrococcus BHHER T L. BA I 5 EEORT
JBIE R TR T 5.
© 9) Levine, M. : J. Bact., 3, 253~276 (1918).

10) Winslow. C.E. A. and Winslow. A.R.: Systematic relationships of the Coccaceae 300pp (1908).

John Wiley & Sons, New York. In: Bergey’s Manual of Determinative Bacteriology p. 7 1957.
Williams & Wilkins Co.
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4) Peptococcus BIIFER DI ET B A Peptostreptococcus glycinophilus (3 Peptos-
treptococcus J& D center species & » 4, Peptococcus J&D center species i LCDH
25, S-value 23E\ D, Peptococcus BIZATR I ¥ 5.

5) #¢3ko Sarcina &+ S. ventriculi, S. maxima, S. methanica, S. barkeri, ¥ L ¢
S. litoralis o 5 B REAME £ 2 IEIES Rt e S VAT B 5 D25 Lk D F7 3 THRERMICER
nEh, Bo-F&HEo 5HEEED center species (X S. flava ¢z h HOEf© Sarcina g
R 5.

BAIN-SHEED S LS S. ventriculi & S. maxima (3 Zymosarcina & L
THYZ X €.

6) Methanoccus JBi3fE3kD 2 k& Sarcina Bt R Xh 2% 2EECcH5 S. m-
ethanica & S. barkeri tixuFhi &k, » 2V VP AEETRKRBCHAEINTIZHAT
»HB. D center species TH 5 M. mazei i HARCTLEMTH 5.

7)) ERBIUCHBOBBEOBERERE»D, REHFX1IOORICHAEIRDREELD D, #
3o Micrococcaceae £} 2 liic LC, Sarcineae fkit Sarcina, Zymosarcina, Methanoc-
occus D 3 Bz, Micrococceae it Staphylococcus, Micrococcus, Peptococcus @ 3 J§ &

THEDONEYTHB.
ABIITFEM 40 £3 5 31 Bof 38 EHAMEELRL (HHR) KRELTRELE.
BHiKER AL EZOHKBLEH TS, (K)
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