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FHE (—BRARKRALEET %) (BeEtimit, 1978) WER, EXAdRE, B
AR TAEEATRAN TAS, dTEERAHEREEMEE T HEEE B,
B FIFINFE AR, RERBFRNELE . ABRT RN EETRHAWNT RN
B ot B A R AN SO BT A B, BR T 4 R R B TR RS SE A 4 T IO,
ARG Aok R B BT RO A B P B AR 0 5 T, REFEFIRIBE LB — AR R SRR
FhHt. BOSBIARE: OB RREIA CRRNHNE, TRENH LEIFEE,
ORI THRAIE, KBRS RABARORWIFE, WES. ABNERLYFE
iR dHE, EXMAEHERFAZRENVERRELR; OREHTERITANRE
EETH LRGN, —SMHTREREM R ER 20,

EBAFAS—AEEEORRRENE ANEE . BAMRERFERR
FPRBOSEHE, RIELNESRARRMOERETEX, MMAREERH
o

H—Esy, HLAEBMEE, 4N 10FE, FHRAEAAN. FHALE. HR
3 R 2 CRAME R AR . W E SR R 2 KPR R BT . RE =
FCBAMERE . RA AT 2 KBATE M S AT . RS R L KR E . &
U IR A 22 [P AT o . R 2 R FEAT R MERE . I

HESY, WA, 78, HRREANE; BESMHEER; BREE
BN ; AAEIERRE ; BRI B, K. RBSEMANL
B WA
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1. RRAGHNAEFZETEREUTHEY

(1) Bergey’s Manual of Systematic Bacteriology, Vol. 1~4, 1984~1989.
(2) Bergey’s Manual of Determinative Bacteriology, 9th Edition, 1994.
(3) The Prokaryotes 2nd Edition, 1991.

(4) International Journal of Systematic Bacteriology, 1992~ 1999.

(5) “MEER (BIR)” BWHE, BleEbrt, 199.
2. BEAE

FRSIELL (AW E AL ERE) (B digtt, 1978) NERE, 3T HATM
R Z R FAYF I RRAFANT . BIEHERET %k RIREE EIEF,

3. REBPHSHREEN

, =90 % HERE N PR ;

, =290 % BRI ERE

, 11% ~89% Btk NPtk ;

, WHREAREMRE (RETF “d7);

D, BARSEAMDEARRMEN (— 8RR as— AR ED ;
NT, KIE;

ND, ®KWE;

NG, 4K,

HAWR S RERAE,

4. BE

UAZS K A E % & FH) (Bergey’s Manual of Determinative Bacteriology) f&1 5 7 {fH7&
Fhs |

AR KRG E 2 F M) (Bergey’s Manual of Systematic Bacteriology ) 8 5 R (fA 7
RGETFTHD;

International Journal of Systematic Bacteriology (EBr REME ¥ RE) HE N “L
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AP AR AR R E ¥ — HRANFOCEMN RS, R GRER bG, H
HIk/RICHBAEIE E 20 thad 70 448, B0 — BRI SEE R I X A~ 1l F}H/H
B, BT EROXAEYE SRR F B MR 4 S PR ASRE B g —1 1%
AR, B3 1977 ff Woese EKJ rRNA £ i A AL AR, EEE
P S N o AT P RS T R A A A

— . FEAYRG LB RR AR
1.16S rRNA XA FHEH#HU AT HHN AR ETHARZ A

ZERPFERNT— EIN IR LA 6y R A R B R 4UR, 113
70 A£G B S 23] Woese BFFLMIBRIR . 1977 &, Woese HFLEBIFL 1 60 X Fit A
F4NEERY 16S (RNA FFE, KT -BIFH AR 0HE
RHER B =AMER, GBI HE (Archacbacteria), e B AWM E (Ar-
chaea)o Woese ZFLAE#E 16S rRNA ¥ AR AP K F, BRRAERAWMT
B OERERRSBNLESFT, 16S rRNA 774 F B A 44 09 A oh 35 T 1)
WINEE; QEA N TIHATEEME S, A FFIIELRER, eERE M et O
SFhE At EERFRWRE, THTHABEARMEYZRINAKLFTIR.
TEHE T 3 KEAYMBEHE/NE B RNA FFAIG, & 805804 918 T 51 A LR ARG
F 60%, MIRAKFF LS T 70%, HETTA N EGREAER (Bacteria) . i
18, (Archaea) MIEMAEYIR (Fucarya) Frfm, MM ET —MEmitfb SRk, Z
&, MR FHRF AR RS FATAMEABRS, 1 RNA RSBYT
3, EMHETF EF- Tu, ATPase %, HAF5T4 Rt X Woese 1 =B M# 0. Al

— AP B B 2 R AF S AT AR L AR R T — R sk R e

HHRE-BAA MBS ERSWRALE LT EW RS TR AHMEEY, @%L

TEAEHER AR S A S a A A L B A B RSB, B AR AL SRR . RA BRI
IR, MABEE. SMWE . SR GERE, ERAMmERAREE,

fRES %A H A RS BRAKESE, ?ﬁﬂ@ﬁﬁﬁﬂﬂﬁfﬁ% L R AR it e R K BEA T
A XA FEBAEY ., EENTIRER, TN R AMMAR/ . 250 KR ELH )
5 A AR, R LAE R 13 B BT B AR A R K F 0T IR i DR L T
HEREY, FMHRSEIA Y SEREERIEL, AP,

HRAE Woese 19 RNA A, oy sl A 4k

(1) BREHESA (Crenarchaeota): A0 55 % S5 5 R A o R 0 G B BRI I o T R
PRIE A 5

(2) I"EREER (Euryarchaeota) : fLIEHR nwE AT ; PR IR LR

. 1 .




(3) MAEHHER (Korarchaeota): IAEN, 7E PCR MER R P R4 Yt KB
FEH P (RNA 5], (EERIM RS BEFHILHHE, EIERELTPNTRS
S PR T R R R AL

2. AEMRELEUR

16S tRNA FHIREE NN ARNMIER T W, FEHEERR T MRS B E RS
BEXFR, ERRTEANWAESIFERER, U: ORBEZRHEUHABEERELET X
AR —BAE, BEZRASENEET 10 N E#; O THRESHENR |
FEREN S Z—, MMM SRk, ZhRRE 2 KR FRREN—IS
A OHA T BRI IMRREMSE, NASHEFERMY TIEEHE
BBHEA Y, TIREMEARBERRET BT BAL, HENRSERHIE
BHE.

HR4E 16S rRNA FFIFIEYE T, Woese £ 1987 SEM 4B P AT SR AR N
12428, B

(1) HHEE (Aquificales);

(2) WiAHIEH (Thermotogales);

(3) BRI 4HE (Green Nonsulfer Bacteria) 5

(4) BEHHE (Cyanobacteria);

(5) 1& G+ C mol% & 2% [KFHHE 40 B

(6) WATHAE (Fusobacteria) ;

(7) # G+C mol % B2 [RFHAEAUREY

(8) M4t E /mINATE AT B (Cytophaga/F lexibacteria/Bacteroides) ;

(9) 224R+4FHBE (Fibrobacteria);

(10) BRHEMARB (Spirochaetes);

(11) BBRE /A FRARE (Planctomyces/Chlamydia) 3

(12) SGHIERE (Proteobacteria): 4K ay B. v, 8He R 1% 38

EBNAZEEXRZLTHEHNESR,

1998 4E N. R. Pace ZMIEFRIEHH) 16S (RNA FHIH B HHE, N GE R AT BB e
40 ZAKEE (BMMA) HEL Foh AT S SR A B R SN T R BRAT IR ( Ther-
modesulfobacterium) . 28 HAT IR ( Coprothermobacter )~ MERE B (Dictyoglomus) .
SRR ( Verrucomicrobia) . WALSRBER (Nirospira ). BRHF B (Acidobacterium )
REHFER (Synergistes)o HTXEHHAFEE MEZRBEXANAHERE, AORER
EAERRZERER T,

—. BANAEREIRRG

HRTER L AARERR AN AR RARARRARRS, REED E32)
RYERMAE 168 rRNA FFIRBHRL WA REHRER; B —EURANH ioliokiy
KRG, I Prevor HRRGL A BFME N IRE, BAHTREME; DEFHAEE TN

. 2 .



HER (ExHEEETM).

iy | "

BRPE ;

HE TTRE R
HEH T ERMESE (G EREE)

R 4 7 B
BORME A AR S RMEE  EREER

p— W
&l WA H

BT
SERal
W aE B R
HRmE

AMME (PRI, FLATE, SRE.
EHRNKES)

s
PR/ K S R
LR/ T

L]
R R/ R
b330

{KG+Cmol%
- R/ RAN

PIRE
BR300 ST G /O R IK T/ AP BT

W £F o/ bR A B/ KT O
SR

RRITE

WA
G PR/ KRS
R [ Ot R (BRRAE. TE AT, RHEREE. EIE.
TR E B B AT )

— o PR CHEATEN., LOMRET. TEIURAE. FErt
PREKE. AWl RN, S, L
T AR LI 8 R TORER R AE)

SHROMERH O

BIERY (W, BAfAE, FWATH,
CATH, TR R TR PR

PR, MM, TR,
AhATE, BAMEN, BILATH,
N, FEERBTE

16S rRNA FHRIBESE SO AEER LB E, B C. Woese (J. Bacteriol. 176:
1~6, 1994) WAKAZEZTXLAENRS, BFE X RERSHARNLLRE,
S NEEFARES A EIEMBILER

YR



L BRRAEDS KRS

A TR s T LA R & FUbRHE, th AR RS (e
M2 ) RRRTI, BV E David H. Bergey fENSRES EHE, HAE 1923 48
AR T TS -, BEE B AP A M RE, ARSEAE 1925, 1930, 1934,
1939, 1948, 1957, 1974 M1 1994 FHAR T " 2, 2 JLHERB T M TR
T B PR L8R K B R R,

1984 4% 1989 RS RA PN (ARIRALHE AT, AFETRUAFLE
MORMEEEE b, 45 b3 B K51 E DNA MM, ) 16S rRNA S
HERRF S AT 76/ L R B B4 32 4 06 R BFSS R RO 1 FIFE T GO0 IR, (KB T i 0 28
MBS W ZERBERRNEE, BRiLs, BRHAENERNES. oERER
Weer fride, THE RS R BV AN R4 o 35 B, ITRLIE MR 1 1980 AR RM
S AERANIE % BRH %) (Approved Lists of Bacterial Names) M@5M, E8HE T HAjE
KAERHORPEE, ey EX 0 A B a0 tn Y B SUA AR AT B R, HERE
B R R T ST B R R R . X T AN T B TIRBE R, R
# Gibbons 1 Murray £ 14 520 58 & 9 23 3 507 BaE TR 41071

(1) MWRERT] (Gracilicutes) :

REAE Y (Scotobacteria) ;
A aid 4 (Anoxyphotobacteria) ;
PEGE RS (Oxyphotobacteria) ;
(2) JEBREET (Firmicutes):
ELREH A (Firmibacteria)
WEL N (Thallobeteria) ;
(3) $BEHT] (Tenericutes):
FHEH (Mollicutes) ;
(4) HEREET] (Mendosicutes) :
L4 (Archaeobacteria) o

HEMS 4%, B BXT—REZLT FEENS 2 RPEAE (1L8); #
—# TR SN L R (8B B BXTHAN. 5 40 B A 3L
BRI (8 BF); BUEXTHEHE (8.

1994 4E BRI (AR S E THY FILURILTE (AR KRG 4E % F 4D
RIZEE R, BR T o4 4% 8 e R WA AE AR iR S, & P 2% T 1 5 R R AE DL AR T X
W, X TS T4 E, S FHICEEE 35 B, BEA R R4 LA 1 40

ERGE RN (HAREGAEETM) BRSNS &, HNFIERL 165
rRNA # R & & X R HRHE

2. “RiEN” SERG

JE A MBS Stanier fl Van Niel 7E 1962 FE42 1Y, HHIEE— RS HMA
. 4.



YA B R BRI A R R AMA Y, 1981 £ H Stanier FERWFE— M (FEE
Y1), MEBEYRHEEARED T HEER,

1991 £ i Balows ¥ EHB IR (FELEY) ERENBRBELEYRAREWINF
HRT BN X LAENRRERIRAT, ITFEEEYRFRFRLL Carl Woese
RBRHE RNA FRIRRE D ER, B RARMEREYRY TRENRERT
o 16S RNA FUE TRBAYRARE ¥, MARELTREEYdEEMAR
BRBER, “HAMEERXRALENZ—SHEBEYHXREEY, RALMRL
IMILRETE, 1990 4F Woese # 3 MAMBRAHESCVERE. AEBEWAELEY
B

BRI 165 (RNA R X FHEEESHE SHELSLER K, BHBAT
AN T RELHRM LR, 23S RNA, EMHETF Tu $EWRLS T, BENE
P4 PR 5 b th X # 16S rRNA FI=HR S,

BN (EBAEY) EXESHESE-RASENAR, BIEEERRRER
BRI T EEVHREE . SRAXDFELLEE, —R—SRUHEARETRERT
FREMEREEARET PR, —R-ERERFFARENEBETER AR, BT H
POX BTG, HRCRITRE AR 6 1

1.51%: MEMEYEN S8, BREYRERIE. RERHT. THEE. &
R L

. BT ES, FekwrEay. JH,. REEK, EEER, HFE-F
FIMEENE 0 B H AR T ARSI RWAFLR .

0. $RERKT¥, AAHEAXRMENR.

V. BRGEREE, MAEERPNENIE, B (REEY) HERAR,

V. AiEIps e gy T BE st e ey,

V. AERRBERERTRROER.



HRAERHERAE

BH4w
(A ERE, BWHRLHAH. E48RE)

YRAREE S ORI, BURLIRRME

(+)r )

HYH - ]
] (B10-1)
ichae —T | ]
(+.)| I FHRE mHEE ERAE RS SRR
REHE a2
(B1-1) J
(+)| —‘(—)
PR ]
(E2-1) ‘
r %4303 ¥ A
R EEH R RE FEERHERA ( g‘i )
KA ERRHE X e R

i}
(®3-1) (E4-1) (&@s-1) (Be-1) (H7-1) (E8-1)



H—alkar
B VLN R B IR b







5% k& WA

HAl, PTANEE AW E CFER ., SRAMER .. KOERAN. KN
G, FARLRFME . WIATEM . STHERTHRROSIEFNES 7 A%, E
BRBHWERRBUEHRIT

AEEREAN

@] THEWER, ARRWEEE |

el LS 1] ¥5 4k #F 780~790nm
S A (BL) ) xgmzmiyg%;&‘ )

SEETE 790~1030nm % B e +) '(ﬁfg?

O gamrf TRRNABRSEL

&% ERLRE, TWITES (O )| TERURAEREEREEARA | ()
SMMLRRAN SEREW

(BEW () E Jutid Lo
W)

) WEWAS, RAARBARER l(-)
SHERATRME (S8 =) REIHRA N (R=)

B1-1 ROt mmaR

£1-1 FFEEXSENBEENRRR
A EREEAAT, ARBHITLE ARIEERNAHY,

B. AHMAWHSEEK a R b M 1~4 BAHS MK, FHEAE 790~ 1030nm HHB K, HEBORLT
FRMAMELL, MBMRASHREMAE, ARARR, TER, HERRAHB -
..................................................................... keaﬁﬁﬂ' (pnrple nonsulfar wa)
C. SMMBHALRRIERFURERTHRERE K RAEARCLRS, JTRREN + HAL

%ﬁﬁﬁﬁggﬂmm, ﬁﬁ_iggwmmmﬁo Wm!maﬁmgﬁ ..............................
................................................................................. 'aﬂ;‘.ﬂ (M)

OC. MREAATERESR FHEHTRARER; ROAKALIRP, TXRHEENREEL
SRR, B S RARRRE, £KEKRELAERERE, ARAR

R ............................................................... Mﬁ!‘.’ﬂ (Ecmmm)
OCC. MEEHREMETRRER FREFTEERER; BEMHFARLKRRTKRMIE
TR MRTRRAENAATDES, MANBREARS, WA RR, BER,
%gﬁ;ﬁzﬂ%ﬂ .......................................... *&iﬁﬁﬂ. (mle muurm)

BB. MR AAMEKEQMAMHREK o, KERRRT, HWHFK c. d B e RERMAMRK
Ry, M SHARD MK LAGRMUTREK L, REKERERMNZTHSERAE.

.+ 9 .



T 6B W LE 700 ~755nm

C. HMEANEE, BURASITTRAMIEE DS E FHEk, FbMFEERRI, “RRES
FENH, (AR ERAY REEET, LRI BRI oo e snnse s,

CC. HHET| A AR ARE , TIMATIEE -voeovovereemerereressesenesenee e e
....................................... gﬁﬂﬂﬂﬁﬂﬁﬂﬂ'ﬁ (multicellular filamentous green bacteria)

BBB. SEMEMYEE ¢ MEHP MR BRI 780~7%nm; RXENEFFERK, Ao
FAREHSRLEY, FEABMAGHREE, HRBEIEE e
.............................................................................. !uﬂ:ﬁﬁ (Helicobactem)

AA. EHIFEAK, BRKEKATAEK. SHETRE o MFEREATT oo
------------------------ LMW a IFEAE (bacteriochlorophylla-containing aerobic bacteria)

F1-2 FFEEXQHEE 7 XABRHERGE

EER MO ReF ST 86K Z8R4R SARHEX
¥ s WA BAE 12 HE  BORAE MFECAE

i ET K.

B HRERH + - + + + + +

F IR - - - - - * -
ey P

WE +8 - + + 8- +8k— - - +

et - - - + 8% - + 5] - + -
EEEE R

790~1030 nm + + + - - -b +

780~790 nm - - - + - -b -

700~755 nm - - - - + +b -
FEHMETEER: a® b aBlb alb g ¢, dXe ¢, dER a
KNP PR

14 + + + -» - - +

BS - — - - + + -
BHROKEHE:

AR A R - + - - - - ND

JEH PR AR + - + - - - ND

Rek - - - - + -
AL

A + - - - - - -

HpRSh - + FE - - + TR -
R ERAEET Y

WEREL + + +3 - - + - -

BRI - - +ER - - - tE - -
FEFRER:

REEHT + + + + + + -

TEEGT - - - - - - -
IR

WOFEEALET +a3- +8 - + - - + +

FREAKT +;- +H - TR - - - +ER- *
3K ki EMKIR kA +i% K4 B K4

1) %8 REARHA,
2) R/REMIHE ( Heliothriz oregonensis) BERGEMNEETFER c, dfe, RECEHHEHRE a
3) RURHEAFE (Heliobacterium chlorum) H HHUBEROENT PR,

- 10 -



B— FHOMEA [Chromatiaceae
(Bavendamm 1924) Imhoff, 1984 ]

XRMBARREN—IA9E, HP 2B MRE 19 the iRt m,

MMERTE . WIE . PR, IOBSIRERY ; — Ao REH., BaRAES; AR
BRREEHRBNAR, BAERAHES, PREAE, NERBASS MR EAH
%, BEHRIR, RB—AFh Thiocapsa pfennigii SHERNEMAMETRE b, FTEH
BRI SHEMETRE «  MAHE PEMFE L. 3. 47, BHIARAD PRB 1 HHK
MY BRI EaRRe, SXRBEY M EEIWEIEOE, SHE NER
AHEREREY 26,

REEMT, Bl WrE SRR TR FHREERBAFRAE K., TERE
HBRE AR . RREREFASYNBRARLT™Y . BRMEERERER
Hh R A TR A, T Sa T EERRAK, AR aK
A, HPBERAS T BRI MAER, FEfr st RAeYRHIEGT
KA FA IR, FEREERERE LR, BA LR UEBERBEBITFRSUFE
KT AR AR,

FEEIRWFTAER T, CO, ARALERHREFERMEER. DHEYRESHRE.
R BETREERERM, INHEESLE By, BEARFRERGIEFREHNA
M, FrERMETHERREEER, —HERLER, 3—MENNBESEFHAEZ
FNARERY, FHABREKBEED, WERMAYKKE. XEE. pH. &£F. &
BRESESEREENAE L, BHAWEE (2~4 mmol/L), ®IEH (20004000
x) T, FFAEHENREFRLERNEREABRBNAZ. B —EHRHE
F, BAMEENS, B5KEESHEMITE S WM ERR. FERAYRE—
EAE, MR AR E ST LR E R T R AR SRR, MERAE
B 555 S B YRR AL W VR BE AR . DNA B9 G+ C mol% R 45~71 (Bd)o

£1-3 REFENSARRR
A ZIRBEHSH,
B. HMILIREMEES)
C. HRBHBHIIER. FRBIATR
D. MEEHBHBIR, IR
E. 28 B0 IER, G+Cmo% K 45.5, L TREE NaC] rorereerererreresenasnanieny
........................................................................... 3. MKW ( Thiospirium )
EE. 4IBEHBHIR, G+ Cmol% K 61~63, H BB NaCl  rovemerreecrrerrerisieene
.................................................................. 11. MAAWK ( Thiorhodovibrio )
DD. ZMKATREMATH, G+Cmol%H 60.4 - 12. HREWM (Rhabdochromatium )
CC. T, SRR
D. ZMIRIEBEFIE oeeeeererersossernmmenmerreess s minianianssannene 1. WeEWR (Chromatium)
DD. SIMRTY, SIS BN RBHTRR
- 11 -



