9009 BUIETERUIERERICH T3 IFEENEREE
AT 1 (FEIREA

MEEEMATAR L METHOXRLTHIREE #3 L TR ICHFEROERAEZZITV
. BEOIHEEE HEEL CEF OGS — Y RS L, RERIZZOHOEER
EMEEHEEID . RN — L RS ORFUC L D BEIR L 23 BRIZOVWTR
AR KBECHOTZOEEZBRL ., HLBREFNELE. £AFOLDIC
SBEA NaCl & Mg?t ORIKBE. £AFTE % ol @A, ATERBHMZRWLET I /8K
DERNE . NaBr PRV ERAKRFOBEEFELZ AN, ELBEICOWTRERE/ 27
FZS 7RIV ERESIA 7OV T - TIUHAREEZHAL . C20:C20 DIZ Cao:
Cas YT TINHARERNOFEE AN BUERE/NS — 2 BAFBEEFEERD
ZhEe L.

ZD#t B Halococcus, Natronobacterium, Natronococcus D3 BIZET 5 L DIZZeHh»
72/ pERD Halobacterium BOMICAEFITHEZ NaCl BEH 1.5 M L{EWL DT
I BEROL WL DR NaBr TEDFE WL D7 ¥ Haloferax X Haloarcula BEIZ3H{EL
DEHZEE TR TV, BABERI TN TEHE YA 7O - FUEEREZHE L. No.
133 DAL C20:Cos YIL—TNAHEGRERDZHETHILHFREIN, ZDRIIT
Z ¥ Natronobacterium & Natronococcus D7)V 7Y HEHFIEE & Halococcus (T4
LNBEDATHEDT, CHRTAHABENDILZ — 7 785N ER 3z, £72 No. 105 Bl
JEREEHIIC Halobacterium (CHALT 2 AIEFAMDIFREELHETH Y . EFDRED
NaCl it 1.5 M LK< . 0.1 ~0.005M » Mg?* BENEHT—RICIWEFZRL
_ NaBr fifEd e < . EHAETH > 7. Halobacterium, Haloarcula, Haloferax D& JE
DNFICIIIRERD B EHR I N T WS D . No.105 & No.133 OWMEDBEIEEDEE 7
2 kXY — 2B AIO Halobacterium, Halococcus, Haloarcula, Haloferax O {3 #k D
LOLREZLY) . RADESESEED TR R SN,

FRIC1IEBBRELLA-ALFYY, XX, FAEHEOKBRICOVWTHIRED
ARFIEZIT -7, THEFECHEFIEREIL 1 FHIICTHERKRL TWeh | FESEFEER
13 10%/g8 DEFEBSPR LN, BRI AEHEDLDIZZ/KRD flora Z5RLT7,

10 ~ 30% OXHBETRFREMAEZ HML TWHhOIEFHAREBZ 7> 28R, 10%
B TIEHEOWESE A LN, CHUIIWHPIHETLIHRESETH 7205, 20% Ll LG
IRERTIZERBDP R ICHRS Lz WHRARARMGATIEWINDREDIEX T L MED
BAR A S hY . IFEEEMAEATIX 10% SERTLHEBRESA LM, RIBEDEINL
HWE > THENDPEE > 72, WHADIEFMATIIER L 723G DR AEM ZRF EE IR
FRMOBERE KBS 5 £\ 5 RIS ALP T,







9009 BB TEDUVIEBERICH T 2 IHEE O L AT
KiE 1 (IR B

RIEASLOR

PEEEIIWMAXBRE L BIETSOZ T RO L/ DR . FEMMEFERZENER
AR BRUWRMEZ ML T, BEICFEEOARRAETZ T2, b2 DA E
FNLWEEDEBEETEBLXITRETNEET S L 2R A LMD ZHOFEEY
PEEL . AR EERBERICAWCEE pEEROMEBEEORRNBEIROWTNIDAT
BoHLD 305K BATRERLE L., ROTHEEOBEEN 1 DL LTAFITH T ANa
EKTEME* T DERING = 2HBELCHER. THEE, PEFEE, SEFEREICAHZN
CEWAXRBIRSIEIPNG LIZHRESEFERI ARSI LD . THOBUETHNOFE &
FFBFEREENEREE D S I EFEEDPEREEIS NI N 5L EEHIZEBT 2
FEEDNMDOREZHLMITLTZ,

CNITEHREERBICBEO L= — 7 25l Halobacteriaceae Bl S EIFEE
ITHBIG—D 7 NV — 7k Z 2 b, 18E7> % Halobacterium ¥ EfE7> 5 Halococcus?
2ENEHSI T WD 198947 Bergey's Manual Vol.32 (i3 & 512 Haloarcula,
Haloferax, Natronobacterium, Natronococcus® 4 FHEMIZ Sz,

ZITHFERIIEFEENELSEFERP2 3% EV. LTOF LW EEREL S
FDRABRBEH->TEDFEZBRLL., BLEFTDLHICLHEY NaCl & Mg?t Of
RE. £FTE % ol Sl. ATERBHEZRWECT S JBEERME. NeBrift & UV K18
BHPTOEEL EDFEEZFAN,

RWTHEAERDOBEFELZHL PIZTERDIC. Y UAFNVERBI O NI T 712k
DEREICEINIBHBEDBHEEZHAN. 5D Cao: Cro YIT—FIEHDMIZ C 1
Cos YI-TIENEEVLDDFETEILEIPERRELL,

ERMEFEEFREENNRICAWCHE 1 FRZRICKE L G AXBENFIEENARES
ErAAL.

MIEEEIIIFERZ SURAXAIRL & 2 WHTIRFEEAE 2 AW ABOIERRE
TV, FREDHBERHORBZ RN EREDBICB T2 IFEEDHERITIIAWIEOMAED
FEEEFZFLFARTIIENRENT, FEFERIRB2DBENKAEL TRRER
BERAWT. WrDEFMLARBEZ TV, BUARICBIT 2ABHOE L £ DA ERE
217,

[EH3EHE]
1. R SEFEE
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PEEEBHATAE,LHEELZERL23HKOESEFER (AHKESIT Table 1 1208
T LB ABOEER K Halobacterium cutirubrum, Halococcus morrhuae,
Haloarcula vallismortis ATCC 29715, Haloferax volcanii NCMB 2012 % Ht&{ L7z, #
Z 2 KIIFHELNETN AT EFFTLLY ﬁ'fféhf: LDTH5,

2. BEFEHEOEBZHFEEOBRE

2. 1. R

2 1. 1. Sehgal and Gibbons & #5Hli (SGC)3:Vitamin-free casamino acid
(Difco) 0.75% (% X3 XT w/v4), Yeast extract (Difco) 1.0%, KCI 0.2%, Sodium
citrate 0.3%, MgS0s-7H20 2.0%, FeCl,-nH.0 2.3 mg%, NaCl 1 ~ 4 M, pH 7.0. Mg+
JEEEIE 0.005 M, 0.02 M, 0.1 M (2. pH IZ 5.0, 6.0, 7.0 EWAWAEZTHWI,

2. 1. 2. Nutrient broth (NB): Beef extract (Difco) 1.0%, Polypeptone (KA
%) 1.0%, MaCl1 0, 1, 2, 3, 4 M 95, pH 7.0. WEFLPRFERNERLVD
DIEFHARBRIZBIT 2 EBRDEAEICHWL,

2. 2. 73 /BERARY

2. 2. 1. Kauri, Wallace and Kushner D& RiEHh (KWK)*': NaCl 23.4% (4 M),
MgClz 6H20 5.0%, K2S0. 0.5%, CaClz 20mg%, 1 M NH.C1 0.5 ml/dl, 10% glycerol
0.5 ml/dl, 10% Na-succinate 4.5 ml/dl, 0.5 M K.HPO. 0.2 ml/dl, Trace elements
(MnCl, 30 mg%, ZnSO. 44mg%, FeSO. 230 mg%, CuSO. 5Smg% DiEH) 0.1 ml/dl,
Thiamin-HCl 80 ug/dl, Biotin 10 mg/dl, oH 7.0 ~ 7.2.

2. 2. 2. Onishi, McCance and Gibbons D& RESHI (OMG)® : NH.C1 0.5%,
glycerol 0.1%, adenylic acid 10 mg%, uridylic acid 10 mg%, NaCl 25%, MgSOa-
TH,O0 2%, KNOs 10 mg¥%, K.HPO, 5 mg%, KH.PO. 5 mg%, Sodium citrate 50mg%,
MnSO. H,0 0.03 mg%, CaCl,-7H.0 0.7 mg%, ZnS0, 7H.0 0.044 mgk, FeCl, 0.23 mg%,
CuSO4-5H.0 5 pg%, Biotin 0.1 pg%, Thiamin-HCl 80 ugx, Folic acid 10 ug%,
Vitamin Biz 0.02 ug%. pH % KOH 12T 6.2 ([CHA®EY .,

2. 2. 3. 7I/BERARES D . LD KK 51 5 ml 5 Klett ARBEICI
D . 4MNaCl SGC EXRHIEIEEL DIEMICMNZWE D ICHEL TREL . 37T IcTH
Wiz LTIREER L TAFTEZEBMNICHBAE LA, # 37°C 12T 4 M NaCl KWK EX
HEEEXBRVEL . BRT2ILICIVETHES ST I /BERKELDRIZAKRD
FTWABERRT 7S/ BIFERKLEZRMNT A2 LLHAL, 20T I/ EERER
4 M NaCl OMG Btz AWT S HIZRER L7,

2. 3. BridtEsEe

2. 3. 1. Oren and Bekhor EZ#fi (OB)®’ : (1). 2.8 M NaCl + 1.2 M NaBr SGC &zl
(pH 7.0) [Br]/[C1]+[Brl= 0.3, (2). 2.0 M NaCl + 2.0 M NaBr SGC ¥ (pH 7.0)
(Br]/[C1]+[Br]= 0.5, (3). 1.2 M NaCl + 2.8 M NaBr SGC #Z#h (pH 7.0) [Br]/[C1]+
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[Br] =0.7

2. 3. 2. BriffEEBES . 4 M NaCl SGC HEHFREZED 0.1 nl FELED
(1) ~ (3) @ 0B #lt 5 ml % Klett AARBEICL > LDICEEL | 37°CIciREES
LTREMICEEER ILBAELL,

2. 4. KEERDTHOEERRT .

4MN%1%C@%FBWCKﬁ%ﬁ§L EHICELLBEOLATEL LBEIER

HIELREL T EEZREL . ﬁu?:l_lgd)ﬁ?ﬁ#&'c‘: LB EDITEEAREMLTHL
<T‘%T4=L HEBAEL CH#DE» LEBEXR 2RO,
. BEFEEHORERE

3. 1. Z-FILEERENKLE >

HEHIFIEE Z 4 M NaCl SGC #5#iT 37°C Ltfiﬁﬁﬁéliiﬁ‘%if‘ﬁﬁﬁfﬁitx\ EGy
FEL TEfZ S . 4 M NaCl BT 2 E3ELcEEZ EEEE L, BREHY 100
mg (ZA L/ =) 3ml, FILITY 3ml, BEE 0.1 ml 2MITHESL. S0°C (2T 18
FRIMBA N ET B, BMSEAXT Y 1.5 m 22T Y - YT —FIHLS (di-
ether core lipids, Fig. | DEADHEHADNE) 2T 5. ANFH U BIZOWCEE
7T h 7T 7EERTo, BB Merck silica gel 60F 254 aluminium backed thin-
layer plate (10 cm x 10 cm) 2B "L —bE L. AHI—FIL : TFILIT—F)L
(85 : 15 v/v) OBEEEAWTERML. 10 % dodecamolybdo phosphoric acid &l 7L
I-NVERe A7 — LBREL . 150°C, 15 HBmsLCREL:, BRaOSEICS
BOZIF Y FHBNS,

3. 2. Czo : Czs5 diether core lipids DL~

3.LIZBITBLRKARKELRBAIL —F2AWV. FIORMBI-FIL : T h2 (95
5v/v) DEEERWTIRRAL. REERRLFMICM I @ Z2hy (97 : 3 v/v) &
BREAVWVTIERMALZTV. e BEBCHEELL.,

3. 3. mERE O L 1

BEIRE MR 100 mg {2 4 M NaCl 2 ml 2/02 . COBBRICAY /—)L 5ml 70
ibL 2.5 ml EIDMEMZ . ZRTHHIRELE IBERELILEDYBE LES
o, COLBIZZOORNALALEBKEZZ 25 ml MATHRELZ OOkILLBE &
D.RAEBDONEEMAT BCIZTa—9Y —ZNFEL -9 - TERETS ., Z DEZ[E
Mz 2.5ml D7ORTNVLICEREL. BB/ O MILANWICHL,

YUATNVERTL — b (Machery Nagel Art.No.818033; 10 cm x 20 cm) ¥* RE 7L
—hel. (@ Z0aofib:XAg /— )b BEBE: Ak (85:22.5:10:4 v/v)'2 #7213 (b)
7RtV AT =90 % BEEE (65:4:35 v/ 2R E LCREEL . RER 30%
Bl 5% T8/ =B E AT L — L. 125°C, 30 LT Ky NERHB LA,

4. GAXHEPOIFEED ERETZE
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F—2RTUX, Ax1a, YA EECHARAEBICEINIFRENEEZRD TR
ORI % W T FIREE L BEIC X ) AEBENE 2 1T THAN, Aunigiis (1)
1 M NaCl NB ¥zHli (pH 7.0), (2) 4 M NaCl NB £ (pH 7.0), (3) 4 M NaCl SGC Bl
(pH 7.0), (4) 4 M NaCl SGC %l (pH 5.5), (5) 4 M NaCl SGC B (pH 7.0) ((3)D
Mg2*i2REl3 0.08 M THAHH . GHE 0.005 M LK< L7z) (6) 2 M NaCl+2 M NaBr SGC
F24 (pH 7.0), (7) 1.2 M NaCl+2.8 M NaBr SGC ¥EHULT H 5 .

5. WhDEFMARE L MENERFE

HEEL T AOWDIDFEE R EZHRNTWE S L. e UONERS, WhrDHD
AN (0.5 x 3cm) F 100 g %8 300 ml BT YFETITAF w7 Ay TUITAN. T
10 g sain i 3. AIRIEA -2 L) PEXDE L TREEREEAVTRRES 10,
20, 30% L7 A X oA TESBEEEL 20°C & 37°C ICKRELZ. BZofBiznwrF e
i 2E0EMOERABEZTV 37C RELL., FXA L LEH2ERHFL . 1M
NaCl NB EXHEH 2 AWVWTABHOEEEZITI) L 2 LICEOHEEE T 72,

[ FRFeHE R ]

1. AKBEL D HEE L SEIFEEOHEE

HHITEIC BT A RS EIFIEE HalobacteriaceaeFl D ehC Halococcus (SFRATH D
Natronobacterium & Natronococcus (I#F7 /LA VT pH 9.0 ~ 10.5 IZEFTLDTE
BILRMEN LD D 3B R LD EBELHREFHRVERE LOREIZXRDEBN T
Hpty)

Halobacterium Haloarcula Haloferax
fRRE DT RE i AR, &R HBE.ZBE
72 EEER + - -
HEEFEDHD Mg ER (M) 0.005 0.005 0.01 ~ 0.04
BV EL R NaCl BFE (%) 20 15 10

Haloferax |ZEETE 2 BEIZMWAD Mg BRIZE< . pH 4.5 ~ 8.0 DIV pH &
Flz4F L . Haloarcula |F Halobacterium (ZHi{od NaCl & Mg BXRZ2945HH . £FT
% pH BEIIE<S pH 6 LITICIZAEF LW, F72 Halobacterium IZAEFDL2HIZT 3
JEBEREZRTH . WD 2BIZT I JBERDLWE TR S,

1. 1. BRERENHE

4 M NaCl SGC }EHI(Z 37 C (2 4 AEERICBELLCHMBOIREIL Table 1 DEBY
THhb, EHE 23 Pk No. 105 IZIEZEMOSEFEETH 20 . IZTNTHFESE
THEETH S . No.105 1 DAl Halobacterium BEORETH > 7245 {hod 22 FRIZER
W, 0. =k, BIE, BB, ARAETF A 7RLEEEVCEBRERTH > 72, Halo-
coccus HRDHEITE LM o7z,

1. 2. AFHEH
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1. 2. 1. EFEDCHIZELRT 2HRE NaCl BE. PEEEIL 1 ~ 5 M NaCl SGC Bz
B2 REHROEFTHREZEIRL . Zsidndnd 1M NaCl BEHIIZEFT . 2 M
DIEDGRED NaCl 2B KT A5 &2l »OEFORME NaCl BEZHLMIZL

HEFIISHICENLDEFNILOIZLEE T HRAR NaCl BREZ RET 572012,
1.5 M, 2 M, 2.5 M NaCl BHCBITHEF2BELE, TOHR Table 1 (IR LD
No. 95, 105, 133, 134-1, 136, 178 7 6 #ElE Haloferax volcanii & FIERIZ 1.5 M O
RIBRED NaCl BEHCAEFT TE 7>, 7> Haloarcula vallismortis & B < £ B DO RIE
BBEN 2.5 M ThHAHETRIE No. 50, 76-1, 93, 116, 117, 135 @ 6 BT, iy 11k
EFDZDIZWFNGL 3M REDED NaCl ZFERL 72,

1. 2. 2. [KBE Mg BEEHICBIT 5 £ F. Haloferax I3EFDILHDICLEELT S
NaCl REEIZIRWAY . HBYSRED Mg?" 2R L 0.005 M [TI3AEETE 2\, Zhid
TEN L SIEBEEZRMLT WA LS THY . Haloferax volcanii 137 D{ELERETH
52 BEGERIT Table 1 IRL72 X S 12 0.005 M Mg2™ 5t IcAE T & 2 WERIE No.
21, 31, 57, 95, 135, 147, 177, 178 @ 8 HETH YD . NaCl BERH{EK < Mg?* ERH S
WL DL No.95 & No. 178 Th» 7z,

1.2. 3. kFnpH. #HEFIZWFNL 3 ~ 4 M NaCl SGC @ pH 5.0 BHICAEF
TEZWH . pH 6.0 & 7.0 DEHIZAETL L,

1. 2.4, 73S/BOERE. 73 VEBEEREDZ WEREIX Noo 21, 31, 52, 76-1,
133, 134-1, 135, 136, 177, 178 @ 10 %R TH 5, (Table 1)

1. 3. Brimt

#%3f Halobacterium (X Br W{TEA' R ETH 575, Haloarcula vallismortis % Halo-
ferax (H.mediterranii. H.gibbonsii) I&EICTHETH ) . %I Haloferax volcanii
[ ERIRICTHETH 5 Z L HRI N, NaCl & NaBr DHENDEZ 2 SGC HEHIZ 31 %

BFEBELLKSE. Table 2 12T X 52 [Br)/[C11+[Br]=0.3 £ THEFT 5 HEDH
o No. 21, 31, 57, 95, 135, 147 @ 6 kL [Br]/[C1)+[Br]=0.5 T TAETLEE
it No. 50, 52, 67, T6-1, 78, 84, 93, 94, 100-1, 116, 117, 133, 134-1, 136,
178 @ 15 TRIZH T 607z ht . No. 105 13RRIRICEED Br tEZz L . [Br]/[Cl1]+(Br]
0.7 ICLEF L. —7F No. 177 13 0.3 TLAFEIFWMEL T2 72,

1. 4. KIEBERPTOEBER

Halobacterium (JZEEKIZEET 5 L BELICHER LBERLFRBIEBERICZ 55 . —F Ha-
lococcus I ZCDBEICHETH B Z LML TWA? . Halobacterium cutirubrum fZ
WHRIIEBKPOFBEDS 4 M NaCl Bl DFLD 5.5% (23 TEEIZIET L . Haloar-
cula vallismortis bBEEHFENFHEZRL . Table 3 [Z7rT L 512 No. 21, 31, 50, 52,
57, 67, 76-1, 78, 84, 93, 94, 95, 100-1, 116, 117, 133, 134-1, 135, 136, 177,
178 D 21 TRIZBWT Z DI A4 7DEL WEEA R 572, Haloferax volcanii 13 Ha-
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lobacterium (ZIE N TIREA R P OBEE IS EN 2258 < L BE 4 1L 84.5% TH7200

No.105 & No. 147 B2 DNF A xR L7z,

1. 5. EEEFEEFLZ -7/ EZETS No. 105 EIZOWT.

LERDBEMNEDBEHERD, L No 105 WP -7 M ERET LI L HAWEE
A7z, No. 105 3B R c i RI2E © Halobacterium cutirubrum (ZZE{H9 5 5. JE&
BETHD AFICLEETH®RED NaCl BEIE 1.5 M LK<, 8E@EL 2 M L (K
Ve 2001 M0.02 M, 0.005 M MgPtDMTILDIREICHBWT L Mg BEICIT L A LR
< BBICRWEFTE LA, &5 NaBr itED RO TS < . [Br]/(Cl]+{Br]=0.7 &
Bt B R/ 1 REEOAEF LI, MEFKPOBEEICIT L TLHMOERKIZ L
NTeREmWRREZRL .

2. TEERE.

feEn A5 /) 2N DERB7 07 75 LIFER 23 BeWIco>WNT Rf=0.6 Dfig
MEEDAFIN I 2T VDR y ML <HFEH ST RfF=0.22 DRy FOAEE S,
DI eMLEFKELEREFEETHEND T —TILEERELZET A2 L PHLNIC
e 7z, (Fig. 2A) No. 105 FFBETEWDY . ZATAEASREDEHEME Y 1 7Tl
T, Z-TI#EaRENEHES 4 TOREFEE2ETAI A ERE IR,

FAIZHEAEREPIZC 20: Cood L= TIVIEEGIREDMIZC20: Cos P T~ TLHEAIRE &
BUCLDNPFEET HNE D PERNLHER . Fig. 2B ITRT LI No 133 BHICHA2 D
DAFy PARN, Co0:CosDY I —FNHEEGRERDZETEZ LA DNN . Kl
CORTHMOBAEERIEL S L -7 LB ERHEL R LA, FEL IS EICHETLA
UPHETZ WIEFSEMEEIFEE No. 172 HC 20: C20DIZC 20: C s ¥ T — FILFERTNEE
EHETHILEWMELL, 5ED No. 105 BRI L EZEUHETSEFERFL LTHEM
BIATDIREEETHH . Cr0:CooDY T —FNMHEEAHEDATHALLSTHEIIES S,

E 512 No. 105 & No.133 DWEICOWCERB 7 a7~ 75 712k ) &IEIEE 2 #{X72
. Fig.3 IZ5RT L 512 B 5 phosphatidyl glycerol, phosphatidyl glycerophosphate,
glycolipid D7 =7 DR v hHFRE SN SHH . No.105 £ No.133 itk 4 (= Halobac-
terium cutirubrum, Halococcus morrhuae, Haloferax volcanii, Haloarcula vallismor-
tis DWFNDEHD/INY =V e LEL D WHEHLABERN 2 AVLOLEL LI 41
FMCHET LT E e 5700,

3. MAXBIEPOFEREDARERNE.

MEEEDHEFEDDBEICAVWT ZOHZERICI AEDEREBELTBW A -2 KT F
L AXRL T, SAEED 3 BOWRAKBEEIZONT. EH%?‘;‘&@IEL:EEL%:J 3127 &
HOBWMTHERERABZ T o7, #RIZ Photo.1 (R L72 L 512, NB BHITIE 1 M NaCl
TL 4 MNaCl TH Y A EHEDHREHIMET L AT VRO SN LIIMIL < EFH 7% < | i
BESCHEFEEIL 1 FRISERBRL L £ L 605, —FFRESEHERITHE 27D
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ETEL. 3),5). (6) DEMICEISAEFT L. 10°/8 DAEFEHN A LD LN, Y4 FHED
DL DL (4) @ pH 5.5 BHIZAFTTLHEHS (7) @ NaBr IHEDEWE LD SN,
Haloferax BOL DX EZRDEEFREILHMETL TWE I LA bR -T2,

4. WhrDIRFMHARR L IEOSHRETIE,
WhHADIEFARBRIIARFT EOTHICE L L Y ICBARER (KBIE L HRRERE)
LIERE (10, 20, 300) RUMGABE (20°C. 30°C) (2 kD 12 BACATTHN. 1 M
NaCl NB EXFRBHZRAWT . TIAEH, 3H. 7 H, 14 HRVEFERBEEZT-7.
TRREAEIIFEFZ &L THAEMENCERZTH LD . ThEHWS 10% BEXT
A ER 100/ml DBEHTH 724 DA 37°C, 3 HERIZ 107/l L EHLWAERDE
mERL. FEEZECRBELADLDERENR SNl o7k, WhrliRE, FIEL
LIZZBOMBE:2EAZTNONEE L LNEEZ LN, ZOBEVWIDIEFOME | &
HHEREIIHWCIEOHEMFRERE LSRRI LWL I THE, —FIERESZ 20%
BOLXTIIERRORBNEBMIIIZIL AL Z<AETI Mz 5N, 30% ERER TIIHE

D2 L . 14 BREIZIZWTFNDHARY ISR TLHED 0 27,

ELWHRPORE EFEZ 7 IER L HEBTIE. FEEBREANSEE S 10°/ml @
MEPFELLCD . FERSPHEDRERL 104 SHEATEBIIL < RBICEEHRS
WAL 2T BRICBETIHEMLT L E »72, 20% LI EDEREAATIE 7 AEICLTHE
L. FREIEISWERELBR-> THEVWRE AL RLZ, JhCH LW RS DEMitA
TIZH 103/ml DERRTH->772L DD 3 HiElZIE 10%, 20%, 30% BREAART#
nENn 107/ml, 10°/ml, 10°/ml (2R L . READBE L £< B -7, 27 B
BWTLWIFNOMHARTLHMEPAF L. 30% ER TR FEESEFEREI B S,

PIEDHBRICBWTHERICHBEL 7 56 #h 80% IIERETH D . Micrococcus & Sta-
phylococcus TH Y. 3 ~4 M NaCl Z 7213 KCl EBHIIZAFT CE AMIEES L P> 7h . 1
~3 M NaCl 2 REMICERT2hEFEELEIN,,

[EE]

EEEIFEEDONEEICHAWCHEZRICI ERELCEMDREL 2 3BEOBAKXAE
IZOWTHRRDARRAE LT -2, EEEXARICIEIMANILZ LIcFasEREGEE L L
WCIFEBEMENEA DMIEFCFEFISHTIFET LI L2HopICL . ZRLDEXHEE
Lzh, 1 FRIRERMEESLHEFEFIIS®Z IZERT I2DICHEEEFEEII LR
10%/8 DEEESFE SN, YAEEXHIEN 70— 51t Haloferax BE* S0 7% Yih
D2BBOXBIRBICHENTZREEEZRLL,

MEER 322 BRNFBESEFEEZNEL . XA, £FiEt, gEEEonRnszEn
WINDPDETELL LD 84 BEERFRKE LTERLL., ZEEIT 2002 L& 5124
HOE/NS - ERHEEBEDRIRAP S Table 1 (2B L7 23 BEZERL T, BEESZW
HME, EFICHLELRIC NaCl BEL Mg?MBE, £FD oH, 73 /BERME, NaBr
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mﬁ.%%*¢Tm%%%ﬁ%ﬁ§Lto%@%%HmWww&N&mdeﬂmm
Natronococcus @D 3 BICET 5 b3 - 72h' . ek Halobacterium BN . éz

BHlo BBELRED NaCl BES 1.5 M LEVWLDR. TIJHEERLZLVWL DR
NaBr TiffENsEWL D7 ¥ Haloferax £ Haloarcula BICHEUOEFZEREINT W,
EREITANTCHEMEIA 7OV T - FIVEEREZH L. No. 133 BIXC20:Ca0 ¥
I — FVEEETRER T DIZC 20: C2s CI-FLEARERNEAEL. EDLZ 7%
HHESEREINT,
S EEEIEE T DC20:Cas YT —TVEARERSZHT 5L DI Natronobac-
terium & Natronococcus DIF 7L 7Y IFEE® ' 1¢’ & Halococcus morrhuae®”’ &

Halococcus saccharolyticus!> BRIGNBNATHSE. EEL NIPRTIEE RS EF

JEE No.172 H3C 20:Cas IRERNZHTH I L 2 WMELLA . FEIC20:Cas %k
+2 I L HRAEXINL No.133 BHIIFEEEFEETH D EFICHELRE NaCl RE
215 M EES. TS /BERESF VI LELE blcao— o BHEEITLENEDH S
BThb,

FE7E Halobacterium, Haloarcula, Haloferax NDEENHHIIBER S ZERL TS
. Halobacterium {3 phosphatidyl glycerosulfate v sulfated triglycosyl RU te-

traglycosyl diether ¥#& A . Haloarcula |3 phosphatidyl glycerosulfate & tri-
glycosyl diether ¥ L . Haloferax {3 phosphatidyl glycerosulfate K& _ di-
glycosyl diether & sulfated diglycosyl diether * H9AATEAMENS,

#Hz o No.105 & No.133 D@tk DBIERED 2ONBEWRREFRAW/ICEE 07 hNY
— i3 Halobacterium cutirubrum, Halococcus morrhuae, Haloarcula vallismortis,
Haloferax volcanii ML D B -7z, BERES N TWS fast atom bombardment
mass spectrometry i1 T X ICL ARESLWENEBERISLETH L.

10 ~ 30% HFHE L TRFEAIEZ HNL TWrOEFLAREE T- ToHRER. 10%
IBRTITHEDEMYH 55 . 20% PEoisRERTIXERBFHR2ICEIL . & D
wm L ERTH -, HEEVAICERL ., WrREEMIATIE 10 ~ 30% BEROVT
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MENENERAR LELVERLL EOMAEMENFERESERREMOEREICRR
T3 VWIS ERIIBLNLP- T,

[StDRE]

LSED 2, ECHLREICL VEETIRICRETS5< DRERERERD?HZEER
NIFEESNES N, ELY-> TRBEFENICL - 72 HELEFETLHIL HEWEEh
7> No.105 & No.133 OFEICOWT . HROFTHENL L SumFoEHEAWTEE
EWERLPICL . HEZIMERHLPICTILENDH S, F 72 RVILGD S IFEE
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Table 2. The tolerance of extreme halophiles towards bromide.

Strain No. Growth in SGC medium of different bromide concentration
[Br]/[C1]+[Br]=
0.3 0.5 0.7

21
31
50
52
57
67
76-1

TaQ

{o

84
93
94
95
100-1
105
116
117
133
134-1
135
136 + + -
147
177 - - -
178 + + -

+ o+
I

o+ 4+ o+ o+ 4+ o+ 4+ 4+
o+ o+ o+ + o+ o+ o+ o+
| I I

+ o+ o+

+
|
|
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Table 3. Cell lysis of extreme halophiles in distilled water.

Strain No. Turbidity (Klett-Summerson unit) Lysis (%)
in 4 M NaCl in distilled water

21 250 6 97.6
31 294 28 90.5
50 324 6 98.1
52 325 9 97.2
57 266 10 96.2
67 280 5 98.2
76-1 330 7 97.9
78 314 22 93.0
84 286 6 97.9
93 305 8 97.4
94 327 10 96.9
95 215 10 96.4
100-1 325 8 97.5
105 240 35 85.4
116 290 2 99.3
117 309 9 97.1
133 296 10 9.6
134-1 308 9 97.1
135 282 5 98.2
136 340 24 92.9
147 290 35 87.9
177 244 6 97.5
178 302 6 98.0
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Fig. 1. Structure of phospholipids and glycolipids in extreme halophiles®’.
PG, phosphatidyl glycerol; PGP, phosphatidyl glycerophosphate. In the glyco-
lipids, the glycerophosphate moiety (outside the square) is replaced by a sugar
moiety. Upon methanolysis the glycerol diether moiety (inside the square) is

liberated.
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Fig. 2. Thin-layver chromatographic analysis of whole organism methanolysates
of the halophiles.

A: Plates were developed with petroleum ether:diethyl ether (85:15 v/v).

B: Plates were first developed with petroleum ether:acetone (95:5 v/v), dried
and then re-developed in the same direction with toluene:acetone (97:3 v/v).
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Fig. 3. Thin-layer chromatogram of polar lipids from the following strains:
Halobacterium cutirubrum(H.b), Halococcus morrhuae(H.c), Haloarcula vallismor-
tis(H.a), Haloferax volcanii(H.f), a strain No. 105 and a strain No. 133.

The solvent system: (A), chloroform:metharol:acetic acid:water (85:22.5:10:4
v/v), and (B) chloroform:methanol:90% acetic acid (65:4:35 v/v).
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Ecological Survey of Halophilic Bacteria of Saltworks and Salted Foods
Hiroshi Onishi and Takekazu Kobayashi
Department of Agricultural Chemistry, Faculty of Agriculture,

Kagoshima University

Summary

Some characteristics of the 23 strains of extremely halophilic archae-
bacteria selected, were examined according to the most recent taxonomic
criteria and experimental methods. That is, morphological properties, the
minimum concentration of NaCl'and Mg?* required for growth, pH range and
amino acid requirement for growth, tolerance towards NaBr, and lysis in
distilled water. Also, detection of archaebacterial diether lipid and of
C;0:C 25 diether core lipids as well as C20:C20 moiety was carried out
according to thin layer chromatography. Furthermore, the thin layer chro-
matographic pattern of polar lipids of the 23 strains were compared with
those of the known red extreme halophilic bacteria.

It was found that the properties of the halophiles examined, were

analogous to those of genus Halobacterium, Haloarcula or Haloferax but

not genus Halococcus, Natronobacterium or Natronococcus. In particular,

the following 2 strains showed very interesting and unique characteris-
tics: a strain No.133 had C.0:C2s diether core lipid as well as C30:C 2o
moiety, and a strain No. 105 was a non-pigmented extremely halophilic
archaebacterium showing the minimum NaCl requirement as low as 1.5 M for
the growth, the uiniformly good growth in the wide range of 0.005 ~ 0.1 M

Mg2*, and high tolerance towards NaBr. Also, it was suggested from the
thin layer chromatographic patterns of their polar lipids that the both
strains would possibly be novel halophilic archaebacteria.

After storage for 1 vear at room temperature, ecological survey of
halophilic bacteria was done with the 3 kinds of solar salt from Austra-
lia, Mexico and Thailand. The result showed that salt-tolerant and mode-
rately halophilic bacteria almost died out during the storage while red
extremely halophilic bacteria were still alive giving 10° viable cells
per 1 g of salt.

Microbiological tests of salted squid making addeéd with 10 ~ 30% of
salar salt or refined salt, demonstrated that the salted fish meat alone
permitted bacterial growth over all NaCl concentrations while the salted
squid guts alone had bacteri-cidal action with increasing NaCl concent-

ration.
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