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BRI FFXTIRRXT LAF K7 r—7 &two-pass tyramide signal amplification-fluorescence in situ
hybridization (two-pass TSA-FISH) 1% RV T A & A gt Ml Methanococcus vannielii®methyl coenzyme M
reductase R FOBHERAL . 7o —T7 I IPCREZAVWTAERL, PCREBEFONTT VE#HX 7 L
AF R, Mg"BRELZRELTIET, 7 —T L0 ONTTUEERT D LBFAELE R0, &
B L7 e —7%HV Tiwo-pass TSA-FISHEZHERA L2 L 2 A, M vannieliin o> 7 A% BHZ BT
Xz, ZOVTFNIIDNasel LB, T —T OWHEREEZBDDI I L THELEED, ERNELTFIIRH

Lae7e—T7HhakTHD I &EBREENT.

LaL, 7u—7 & oEEMES60%LLT O Methanoculles

bourgensis, Escherichia collZ3xt LAFEFZFEA LIS, —HEENS I TR ELNT.

Key Words :two-pass TSA-FISH, polynucleicotide probes, Methanogen, methyl coenzyme M reductase gene

1. ZLsIc

Fluorescence i situ hybridization (FISH) 513, FZRERVIZEER!
DR RBREET OMAEYREND, ERICLOITRHED
WAEMRE DA S TN LY THRET 5 Z L 08T
BETHD, WAEMERBOBITIZB W ORELRBE 2o
T3 D2 48, BxPAVTHODEERA ) TX
7 VAT R a—T7%fAv- FISH BT, FEIZ RNA
IERGE L, 16S IRNA SEEFITE-S< RFELEFENAR
BHASTEETH S, LHLIEE, BN Esamg
#iL, RNA BEFEVIHFv—I—ORERZ, ¥
A OMSRETRIG T R MR 2 A 2 7 ) M
Y BHBANVIIBTEOREBRETCESRH Tl —r
AT 2~ L, B OREHERRICET A EATERY
LEENTEAT S B AL TWE, ZOX 7, #LE
A Y IR LAF R u—7 % BV FISH 3T,
R T 2B ETFERE AV TRESZ TN
ALV TIRIET 2 2 LIXEEETHS. FROREEIL,
10* ~ 10° coplesicell TR CIFFET % RNA IZH3C, FiTY
VNI TCIET HHHER IR T 2o TR R E TR
TERNZE, ThROLRHREOTETHS.

INECIERAEMOEEREBFEL VIV EL LA
NCHE Le 48 LT insitw PCR, insitu loop-mediated

isohermal  amplification (LAMP) %, i siw rolling circle
amplification (RCA) %, recognition of individual genes (RING) -
FISHY %2385, LasL, ZHOLFHICBONTHEY
ERFEBIESED D07 T A v —DRHREHTH
DT LR, EHRBRET MBSO RV 2R E RN
CIBESE, A ORNBEASIBIMCTE L 22\ e
FIREEE RS METH D 2 &, BB IEIEE T
X0 7 e —7 ORHERE R 2 LER B DR ED
FIRERH Y, ZEXFRI LIV L, —HBISEET
& BEHTICE TIEE ST,

IR, Kubota HiF, HRP Z85A4 ) X7 vAF R7m
— 7 ERWCEZAYD mRNA R TFEE: two-pass
TSAFISH =% #4545 L7z 2. Twopass TSA-FISH ¥EiZ
tyramide signal amplification (TSA) SUS % #% ¥ =T TRk
E2ELIMEEERZENTETHD. TSAREEIT,
horseradish peroxidase (HRP) OEESRMIERIIZ L 0 T VWL
L LSS tyamide BEANICSBICIDETHZ L
TREZIBRESEAIRETHS . Twopass TSA-FISH i
i, ZOBRRC X0 ETHIFER tyramide % BEEAICIL
BEXEE, FERAERICLY HRP ESHEEEE
S, BESOHER tyramide 12XV FIHRLT A Z LT,
TSA-FISH IEIT AR E BITEVVRE R B S 2 LN TE 5.
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Foxlx, T twopass TSA-FISH ¥EIZNTT o % L HGE
BTEBRY Fo—T AT R L TRl hica—
RN ENTHRERE T ERETE DO TRV EB LI
# Z CAMFFETIY, twopass TSA-FISH &RV Fu—7
ERAVWC, REEYoMEREEFERET H L
FISH (2OFEEERE L. £7, R u—7ck
DELDONTT U EBEHT IO T u—T Sk
WTHREZ1T-7. ZL T, ARLETo—7¢ two
pass TSAFISH 2 AWTA X AR EHE O methyl
coenzyme M reductase (mcr) BB F ORI E RA T,

2. EEH®%
N TLoEs

ETIREYINTIY, Methanococcus vanmieli (DSM1229) %
A=, £, RUIF 4T ay ha—afEme LT
Methanoculles borgensis (DSM3045) , - Escherichia coli (strain
IMI109 [TaKaRa]) % AV 7=, M vammielii & M borgensis 1%,
HRP BBHR%E B RNITIRE S8 5 72 OO AIMIEELLE A
FRETHD . Mvamicli & M borgensis 1%, Weddel 5741
Nz DSMZ (Braunschweig, Gemmany) DT 5 BB &M A
C 37°C CHEEE L7z, Ecolild LB BT TR U, 12
2 UM ERIOT SR EN L, 4%/ RALAT L
Fe FCEELE @C, 12h). EikiX, =% —/L-PBS
I T20°C TIRIFEL .

@ 70—JDER

EEPEGTL, Myvawichi ® moriEnfe L, 7o—7
3% D alpha subunit (merd) ZHEME Lizb 0%, PCRIER
BWCE Lz, 7ua—707 71— hMML, Fus
7—¥ K (33 mg/ml for 20min at 60°C) #HWCTHIH L7 M
varniehi > DNA 2z, 7754 <—& v MIiE, ME3-
ME2 (EiBHEER: 465 bp), © L <L MEI-ME2 (756 bp) %
A= (&A1), PCRIE, PCR RUGHE (1 xPCR /Ny 77—,
200 nM dVTP mix [V = A, C, G], 0025 U/ul Taq polymerase
[Applied Biosystems], 0.5 pmoljul D75 A <=—iZ, -dUTP-
11-Dinitrophenyl [DNP] [10 nM~70 nM, PerkinElmer] & dTTP
[UTP-11-DNP & DEFHAS 200 nM 12725 L S IZFNFR
-190 nM~130 nM, Applied Biosystems]) (=@ &N DNA %
Mz, 95CO DKy hARE— bEI{ToT21%, 95°C40 55,
50°C30 #, 72°C3 43, 40 VA I NDEETHToT2. F

7=, RV Fu—TOWER EF 57901, PCR RISED
MR EIZ DN T b IREETT -7 (1S mM4 mM). PCR
EIZL > TAKR L7 2 —71], MinElute PCR Purification
kit (QIAGEN) IZ X DR L%, F+ 5 —BKikH
Agilent 2000 (Agilent Technologies) % iV T dUTP-11-DNP
BYIALEEFHER L. £, BRLA-o—T o
RS ERHT CHIE L.

(3) TSA-FISH %

TSAFISH #5i3 Pemthaler &DHEE T ETFOLEE LM
2Tl 9, EEAEERIRT A4 FATZ 2 (iR
A Y Ine~or b, RESERE, %)
=N =R L Y BKEIT o7 (50, 80, 96% =&/
—/MT 5, 1, 1 4). D%, RNA 2BRETEEDIZ
RNase (05 mg/ml in 10 mM Tris-HCl [pH 7.5], 15 mM NaCl
[Nippon Gene]) %457 =/UZ 15 plw 7> kL, 37°C T30
SRR 7. RNase AU IZIE, INT Ny 77—
(100 mM Tris-HCI [pH 7.5}, 150 mM NaCl, 0.05% Tween-20) {Z 10
2, BRUKIZ 1 B LU THREL, 96% =& /) —/UIRL
THIK, BgESdi-.

NATYEA¥—T a3 4L, ETPANATYELP—
a2y 77— (2 x SSC {1 x SSC 1% 150 mM NaCl, 15 mM
sodium citrate [pH7.5]}, 50% formamide [volivol], 10% Dextran
sulphate [wivol], 1% Blocking Reagent [wtAvol], 0.1% SDS [wiAvol],
1xDenhard’s soluion) %47 = /220 pl=7> kL, v
T YVEL B a L ETol. 0%, 125 pgul @
T—TeE0NA TV EALB—a vy Tr—5%&
T2/ 20 WiETFL, 80°C T 20 S SEEE: V1T o
7o, 37°C T 12 WFHASHES BT, 2 0f%, 37°C Ovs
/Ny 7 7—1 2 x SSC [pH 7.5], 50% formamide [volivol]) (=t
60 531 (30 57 x IR L, IKIZ 37°C DIEE Sy 7 7—2 2 x
SSCIpH 7.5, 0.01%SDS [wtvol]) {5t 30 235 (15 43 x2) B L,
T DEE T oI,

Tu—T D%, 7a—7C HRP {E%HT DNP Sk
EROETRRFERIGETT o712, A5 K& INT v
77— 10 SRR LS S8 721%, £ T =12 TNB
/8w 77— (0.5% Blocking reagent [witvol] in 100 mM Tris-HCI
[PH7.5), 150 mM NaCD) % 15 i F L, =B T30 57
X T REETo . RIZ anti-DNP-HRP (PerkinElmer)
& TINB Ny 7 7—% 1:100 TRA LRGSR E, o

#l Fo—TEEIRANET T A w—

T v— HEHEERF(5-3) WER  TIA~—#omr® BB
ME1 GCM ATG CAR ATH GGW ATG TC 20 694-713 6)
ME3 GGT GGH GTM GGW TTC ACA CA 20 985-1004 6)
ME2 TCA TKG CRT AGT TDG GRT AGT 21 1429-1450 6)

*M,AorC;R,AorG;H,notG; W,AorT;K,GorT; D, not C.
TG A = A EMLRL. vannileiiDdmerA Y in T % B
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HTH2 INB Ay 77— LBHRL, SHICEETI0 S

FRIGE W7, /i, 274 K& INT Ny 7 7—iZ
30 LS o xR L, REILHUEEES L.

TSA B, tyramideCy3 & amplification buffer (0.5 x plus
Amplification Diluent [ParkinElmer], 0.01% blocking reagent
[witvol], 20% dxtran sulphate [wtivol)) @ % 1:50 TIRE L%

DEEZY =10 T L, 37°C T10HMRES &,

F Dtk 50°C D INT /S 7 7—IZ8 30 738 (1547 x 2) 1B
L O L7-1g, BKIZERET 1 4, 100% =¥ ) —
M1 SR URRL S8,

(4) Two-pass TSA-FISH 3%
Two-pass TSA-FISH {13, Pemthaler D753 9 Kubota

LDHHE PERBEDRETOEREZMA T/, —
[ B @ TSA X% T4 TSAFISH ¥ & FREOFIE T/,
tyramide-Cy3 % tyramide DNP IZB & #22 THT 7. RISHE,
50°C D INT SNy 7 7—IZ3 30450 (15% x2) BLTHE
Bl #0%, FV=/UIINB A7 r—% 15 pliE
TL, Z|RT30HET e vF U FRIGETo. KT,
ant-DNPHRP & TNB Ry 7 7—% 11100 TREA LIS
WE, BooETHD INB RNy T7r—LBHL, &5
[ZEIBT 30 SRIRGSE. FERERGKRTE, <
4 FE&INT Ny 77 —iZ5t30 0 (155 x 2) BL,
KReHUEERLEE Lz, ZEIBE® TSA KIS, tyramide-
Cy3 & amplification buffer & 1 : 50 CIRE L7=bDEE T =
MMZ 10 Wl T L, 37°C T 10 HfEG SR, F0%
50°C D INT /N7 7—IZ5H 30 8 (155 x 2) B LT
L, BUKICEET 1 4, 100% =& /—MZ 1
SR LR SE .

(5) DNase #838

BN O DNA 2T 579 D DNase ALHEIT,
DNase (0.1 U/uL DNase in 1xReaction buffer [Promega]) 24 7 =
MII5 p~=vrhL, 37C TS HERIGIHSRZ & T
{To7z. DNase {LEEEE, TNT /Ny 77— 10 43, &8
I 148 LTRSS, 96% =&/ —Uz 1 R LT
Bk, #gswr.

(6) SERGRARER

PHSSEBEITIY, VESTROCEEE BXSOF (Olympus) %
BnWTiTo7z. BEBROBREIZIESZ—CCD H AF DPI
(Olympus) % V>, BRSO & BRI b DI
BRI AT 5D BO T 4 E—% T
(UND62, U-ND25-2 [Olympus]) F\ CRhE S % 58 L=

3. BRRUER
ORI Ta—TDER

(bp)
3000~ - -
1500~

1000= =i

B AHLER) 7a—T 0% ¥ 5 U —BEKIKE)
DEE. 7T <—i% MEIME2. Mg”#E L 35
mM. M ; =—%—, 1 ; dUTP-II-DNP 72 L, 2 ; 40 nM
dUTP-11-DNP, 3 ;50 nM dUTP-11-DNP, 4 ; 60 nM dUTP-11-
DNE, 5 ;70 nMdUTP-11-DNB, 6; %57 4 72y ha—
TV (B,

L D& D DNP #E#H LIERY Fu—T 28015
B, v art—BRTERITAIRELBRL-D
IZEETHS. £I T, PCR KIGETIZHEMNT % dUTP-
11-DNP DEEEIC- W TS E 1T - 7.

£9, ME3-ME2 (GHiEHEER :465bp) 771 ~—k v |
% BV yC PCR US> dUTP-11-DNP & dTTP DEIE%
20 1M : 180 nM ~ 50 nM : 150 nM ¥ CTZ{K&¥T PCR %4F
o, FOMIREYE XY YT U —EBKIKEN L Y R
L& Z A, dUTP-11-DNP 2% 7= RIZ8WT, dUTP-
1I-DNP Z2HM L T2V RIC AR CHKBIEEEED 8V 8
Y IBELNE. ZhiE dUTP-11-DNP 4 FEH dTTP
IZHEARTRE VWD, dUTP-11-DNP 2SERVSAENS & #
BEDOSTEPRE L 2y, KEREENEL 257D
ThD. BVHEXD L, KEEEMREN T -T2,
£V D DNP ZRVIAALFEZ L1725, HKENERET
dUTP-11-DNP DRENEL 255882, BiEEmIc
£ 0%< O dUTP-II-DNP BV IAENTND LHEERSH
7o. —75 T dUTP-11-DNP DREDN BB B0 T/AV B
DEEIFHE 2> TV o=, LT dUTP-11-DNP % 50
M EBLRCTEIBIBEHRT D Z LN TER R0l
Zi &L D dUTP-11-DNP O D AL E L 7o —T DILEIZ
AR T BRBRAR Y SL o2 LB D. T LRERD
%, dUTP-11-DNP DIEE % 40 nM & LCPCR 17\, %
OEEEEE e —7 k LTRVE.

L L7zd s, ME3ZME2 7’54 <—ky h&EHANWT
B L7 0 —7Clk, mrBETFEBRETEOTS
REBENE NPT (Bi). 22T, LhEVWSm
—TEANHAETTu—T74 0O DNP Eil#ks X5
L, BEX LF5z e Lz, MEIME (MEIEHEEL
R 756 bp) A ~v—ky FEAWT, FTELERRIT
dUTP-11-DNP DEE B FTCTu—728m LIz L
5, [EHRIZ 50 M THMEMRA LN ool Z0
MELME2 75 A v—Fy ML DAR LE e —T7%
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FAVT two-pass TSAFISH k51T o7 & 25, H7amE
18D 2 ENTE I (D).

LAsL72835, dUTP-11-DNP DR % 40nM (T3 L,
MEI-ME2 754 <w—% v F&HNT, PR EICLYVE
BREND T o —T OB CThlehotz. —iRIZ,
PCR IETIBUGRT O M BEZ S5 & CHilE
EYORENEMTIZ E8bhTng M, Fix,
dUTP ZMV 7= PCR JETCIE, dTTP Z VBRI LE~E
W M RERUKETHD. F£2C, Tu—7ONESR
FF B DIz MEBEICSOWTRE L. 9, dTTP
ZHWE PCRIZELY, FERRIGEENSAE LRV RE
REMBITOVTHRE L., MPBES 15~4 mM & 05
mM Z|HCELS BRI LIZE 25, 35 mM TV TEE
BREABIELZ DT, TRONERGLNE. *
MEE% 35 mM IZ38EE L, B, PCR RUSIKRIZNE
% dUTP-11-DNP DIREICOVTHREIZITo 7. K- i
MEI-ME2 D75 A =—t& » h & T dUTP-11-DNP &
dTTP DENE % 40 1M : 160 nM ~70 nM : 130 ntM = TE X 7=
REDIBIBENDF ¥ ©7 U —BERKEERL =T, M
B’EZ BT 52 L CHIBERDOINEIIEM L. Fi,
dUTP-11-DNP O DAL E LML, 60 nM > dUTP-11-
DNP Z#ML THMENFREIC -7, Z0k, X
%< O DNP BEH I T35 L EX bNARGEMH:
(60rM dUTP-11-DNP) {2 T 7 —7 % Bk L7~

(2) Two-pass TSA-FISH 3kI2 & 3 moA REFOBRH

PCR BIZE D AR LT 0w —T 2 BT, M vawmieli
D morATBETORINERA-. £, ME3ME2 (@465 bp)
TIA=— v MILY 40 oM D dUTP-11-DNP % ¥Ein L
TER LT —7%AVWT TSAFISH #E21Tol-& o
A, BENL VTS FARELE LN 5. KIT,
two-pass TSA-FISH {2 EA LI L 25, BOTEV VY
I TZ Ty RERITERL OV TN EBAENTE -

7, EROBRMEIEI -T2 Ziud, 465 bp ORY T
=7 T TN B R T R B T 04y
HEEZH L QR lizhitEL b,

ZIT, BICEWEERBI DI, Tu—T0RE
REIER L, DNP OESHEESCLE 0 —7 28K
L, BE modBETOREERS. MEIME2 (756 bp)
TG A =— v MZXY 40 nM dUTP-11-DNP %¥RI1LT
BRI 0 —T % AT twopass TSA-FISH 51T~ 72
LA, BREOHERELN, BELLERERI T
PEEENE (®2AB). £/, FRIZIFRERHY,
ZE LIRS TRRIC i o 7. BIEENB 7 ki
IZZEEDY, HErELLORLTELRD D (K-
3A,B) &, BrdEZRADLIIC—HOBNLELI
5D (X3 C D) oz, BEERVEILSIZLT

Bl-2  Two-pass TSAFISH IEIC L BFEMEETE. Fn—
T 756 bp T morBEFEEN. - A, B SR
Myvavmieli , C, D 73%/ViX M bowrgensis . E, F /LRl
WX Ecoli. A CE/SFRWINHEZEIRS, B.D,FIiXGR
ERE THEFILENTHR—EE. B, D, F IZBiT3
BRI 17D, /8—1% 5 um.

-3 Twopass TSA-FISH 2 & 08 bhd “fEIED

BOE. V2T T Myvanmieli ORISR, 7 o— 71X

756 bp T mor@IRTFEATR. A, C /SF/IINAFEER

2, B, D I G RS CHEIIFNFRE—HRE.

B, DIZBITHFTAEEET 17D,
EHNBONABET, Kubota 5BF Y I m—7% B
WT two-pass TSAFISH ¥EIZ K Y mRNA #HRH Ui-Esic
HEEINTEY 2, twopass TSAFISH HEH D%
Db Lz, LdL, #3iRBREc W TR+
THY, 50 L ZAFRITS TR

RIZ, BOENTWB YT TN mad BIETITRHEL
T —THETHIHNFERTB-DIZ, TV EA
E—3i 3 ENIC DNase SABEZ4TVY, 4ZHY DNA %1k L
To. FORER, BEIL VI TUIE<BLNEL o
BTSNy 77 —1 FOFRLLAT I FEES I

I
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PO R N P2 R B L, BENLDY
TFMIB LN Zol. ZhbDELVEBLNI-E
Stk mod BIEFICTE L T —THEOLDTHS
LEZBILB.

LaL, BEERE LTEERE-T L FERTHRNE

D> b OFEB RN BE SN, T OHEGRN,

B, o TORBERA T A FICIERRICHES
Lz ¢ BFRERTHD EBLLND. AT A RO,
T yx o JRIORERST Oy X SRIGHE, FEo
BECRUSKE, RUS/Ny 77— RIS (SDS,
Tween 20, TritonX-100) ZHINT 5, PosDRRICEED
RETR E BT, S0 L A TETHERN. L
PLENRG, ThOIHERERREIL L EE»D ORI
IIEABREICAERERDH Y, BRI CThH -2
KIZ, 40 nM dUTP-11-DNP EIZ TR L= o—7
&, MHEE% HiF 60 nM @ dUTP-11-DNP BEEIZTERR
Lz 7 a— 7 ORI OBV M OWTHRE L. 20
FEE, 60 oM  dUTP-11-DNP IBEIZ CAR LT n—7
ZRAWTS, 40 nM O dUTP-11-DNP #E CTAR L= 71
— TN/ NBY I FALIEE AEEZTR NS
. Fx T U —EXIKBIOUKEIEERED DRI D &,
60 nM @ dUTP-11-DNP #7Nx 72 RMDF N LY DNP %H
VIAALTN DT, KON TARELND EEZ
BID. ZOBENE, 1) BRCEERENMER LTV D,
2) Tyramide DILFEY A FMHETFIL TN D, 3) Tr—TIZ
DNP BEHEEIEZR I THTNB T, 1 ADK
EVHIRR TSR BEE L TESTE T, ERdSh
T35 DNP BEZNFIAIN TR, Z2ERELL
ns.

(3) Two-pass TSA-FISH EDERHEIZDINT

M bowrgensis, E.coliDWIFEEREY 7"/ Liwo-pass
TSAFISHIEEZFTVY, B LIER Y 7o —7 ORRMEIZD
WTHRET L. E0ORER, i & bITETOHRRIIR
K*AESN-(E2, CDEF. ZoiEtiy, RrYY
=~ BT BT E TR LR, FORMETIEIM

varmieliih» B bR/ LT, WEEHEBITE Z LI3E
HCh o7, LudwigbiX148-358ntDR U 7o —7 2 B
TAEE, BRHOBIENSSS- 7% Th o7 L HE LT ES,
ARFFE TR T T~ & M bowrgensis, E. coliFRFINEN
HIZ60%NLA T T B 7mth, fiE EH3 T 2 FIFRETH
BeEBZDNE. ZOX D RIERRNREENE LN
FRE LT, twopass TSAFISHIEORRE X, Ludwigh

BRWETe—T7 L0 bR\ a—T 2 H B LR
HOBEMET L=, 7REREFeNR3. Tun—Tb
TN TCHLAHEL, BRNICEETS L, ZhieERE
LT 7 IARMELNTLUE S mEEERH 2. LVEY

Tu—FIREREOEICBWTRERT RV
BHDD, BEEMETTREIZROTIE, AFELE
BT3iehie, RMRELHLTIERCLARY S
BrEZLNS.

@ SRORLELRE

AT CRERS L 7= two-pass TSA-FISH 1E& RV Fm—7
ERABEOEEBRBE FISH B2 B35 2 & CEEEY
OEGETERHECE ZARENSTRESN. —FT, X
HT 4T 2y ba—nAhbELNAFERN S ICCEE
BT b SRTORWEFTH D O®IA SRR &
BREbLE.

EFEL, FOMOBRTREBENRIC LS, Fuo—F
DREBBEG R L0, BHBRETZOLOREIELT
WRNEWND BIZBWTKES ERB. $, Bbh5
7T RNA BREREER T T -T2 AV FISH
ELVHRS, HORBELRE LTS, bz, HEiE
BT T EREGORENLE LMD P,
T TFIABERT v TR TN T 5.

AFFGETITRHICE N 2 > 7TV E1BB DI 756 bp D
Tu—TRELELLER, Tu—TEREIERE
MEHBEZE S LATF VERX 7 VAT FOBRY AS
EEEOTIETCELIIEN T -T2 BT L BETF
RETZZ XTI D & Bbhs. BICILEER
HE& N7z TSA OB Y2 3ET, XY
‘BN o—7 (FEEOBO T 2 —7) RV REASE
BBl BEBZLNS.

A THARY 7a—7 & twopass TSA-FISH #54 FV i-
nsity TOBBFREEOTEENE & BRI YW TR
To. FHRTAREBEIIS O, AR OREHE
BRI B BB 21T 5 T b DAY — T Y, b2k
WARTF L7\ insi TOMAEAETBRAT ORI RN 2 IR1T
BB EEZLND.

B  AEFFEIE, NEDO (Brm kLRSS
), SUEREARENSEE, RUBARRRRESES
PSR EIRRE OBMREZ . 2R LT, Bl
S
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Visual detection of chromosomal encoded methyl coenzyme M reductase gene of a methanogen
by two-pass tyramide signal amplification-fluorescence in sifu hybridization (two-pass TSA-FISH)
with polydeoxyribonucleotide probes

Shuji KAWAKMI', Kengo KUBOTA', Hiroyuki IMACHI'?, Hideki HARADA !
and Akiyoshi OHASHI'

'Department of Env1ronmenta1 Systems Engineering, Nagaoka University of Technology
%Japan Agency for Marine-Earth Science and Technology
Research Scientist Extremobiosphere Research Center

* Department of Civil Engineering, Graduate School of Engineering, Tohoku University

Applicability and reliability of two-pass tyramide signal amplification-fluorescence in situ hybridization
(two-pass TSA-FISH) with PCR generated polydeoxyribonucleotide probes, specific for chromosomal
encoded gene, methyl coenzyme M reductase (mcr) in Methanococcus vannielli, was tested and evaluated.
The probes were labeled with dinitrophenol (DNP) and the effi c1ency of probe-labeling was improved by

optimizing the concentrations of DNP-labeled nucleotide and Mg**

in PCR mixture. The target mer gene was

successfully detected, which was again verified by the disappearance of the signals after treating the target
with DNase prior to hybridization or washing with high stringency buffer. However, a few nonspecific signals
were observed when the method was applied to pure cultures of Methanoculleus bourgensis and Escherichia

coli.
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