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HREEEF O mRNA 28 & L7 FISH B2 BR Y A ACHAT 2101, BREORHI AT AT
# % Tyramide signal amplification (TSA) -FISH # & two-pass TSA-FISH ¥ % A L 7. FISH HEOEMIIFEE
HRFEHEBRE T 5 Adenosine-5'-phosphosulfate U % 7 4 —EBIETF apsd O mRNA & L. NEMH~LF
FUX—EEMIC L DEROWEIL, A ¥/~ T LI%ICHR LIBEbARAIL L 3 30 HORETT
2lc & 5, TSA-FISH B CII5E2ICIHE L7243, two-pass TSA-FISH & TIIilE L ¥ Nz o . MINGEENT,
TaFT KLUV F—ARLIoTABLER, 7uF 7 ¥ KRRBRERNRERE bR Y S F—
AIC LB NBEB B Tdh > 7. apsd mRNA [ZFFRE2 APSSR 711 — 7 % Desulfovibrio vulgaris \onA 7Y
FARXLIEZA, BETRTOMAELLENRT I HANBBLAK. —F, RNase OB L8Ry Y
TR L., MBEETEOEREIT > IBRY 7SS L, APSSR @ TSA-FISH ¥ & B8 T
HD 165 IRNA 2832 §5 70— 7 SRB385 & DHEY 2 RA/4EF, APSSR & SRB38S D# IS
Fn—ELk.

Key wards: fluorescence in-situ hybridization, mRNA, adenosine-5"-phosphosulfate reductase gene, sulfate reducing

bactria, Tyramide signal amplification.

1. &Iz

BEBAEMARNOME BT FRO— I, WEHO 168
IRNA DIFEEFFIOE O LRFEDHAED ZRH LAk 2
Fluorescence in situ hybridization (FISH) %" 8%, ZoFk
13, HEMORERRE LV RFRY2 L VTE LT u—T
EEIRT DL T, BRI L
DERETHS. Linl, TEOKE o ANTERREER
5 BERMEERECMBER TER 2 U1, SRS
MEBKE <, RNA 282/ L U7 FISH ¥ CIEERAITRH 5
LU, oL RBE, HOLMLHI =Tk
DGGEIHIC Lo TR EEBEZMEL, Thb2ERRIETS
FREANTET LA L, EEWMEYHRTHS TRKRS
HERANTIHESEENDET SRR H D, FE—HeRR
Y DHEREEREE L CRIHT 2 AE0E D TH 2.

IR, MAEMORIS & i DBEROBRGIFR Th HHaEE

BT OEEEF ) CWAEEDIT TN TS, BEDH D
TSR TSRS T nirS X° Adenosine-5-phosphosulfate (APS)
VE 78— RBIET apsd OEEESIEREZFIRE Lics u—=r
THATY b, HER R E N OB SR GRE ORE R T ERE
ERBICRIEL, S5 Realtime PCR TEIZ & ¥ 2 DEKD
TBET=FY /7 ToEEME Lis 209, &7, BEENR
B DT, BEERETFOFRIImRNA KBTS 5 Z &)
b, {5IEPID mRNA DEER Y in-sin (21 DHAEmiEE L O
B % Real-time PCRIEIZ L DFRE LT, 2 5 LicHigE,
Y, MEERET A& L LIS, TRAQES vt AR
DA T T 5 LB TAIRFETH B L VRSB,
LU, HRERET 23 & LTS, PCR {52 AV Bk
BETHY, FISH EZBA LIcBlEb7ev. Jiud, mNA Tk
~ERFANOTHERAMED TO720 ) mRNA 2EHE T3 m
b, BEEORE TIHRERTR T2 L ) BRESEHE 0—D T
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b5.

R, A ¥ ERHME O nRNA 2 EREICRET S
two-pass TSA-FISH B85 &N 727 | two-pass TSA-FISH 13,
BEEAERINT 7T RO — o Th D TSA Y 2%
BOIRTZLCEDTEVRIBRELRRL TS, L,
EBRIIHMEER COBITICE > TR Y, BEROMEwIN
AT THDMIITHATHS. D mRNA FISH {57y
FMTERAT 5 L BSEIEE & e, Skt E LR
ERFHIEOVE B THEBAICRIET 2 Z L 8 TE BT
724, BAEMORBEOREED LIBRAOHIERRLTE 52
kil B,

AHZETIL, BREBE T L L CRBBE ERSE L TR
HTD apsd BEFHBEE L. HESSRTEIL e
BN, BES APS ALTUS—BIZLDTF Vv
FAREHEE (APS) 12, 757/ S NARREEEAPS ) 2 &
— Ik Y R, SR R AR TR & o> TR
{EARITETET B 20, apsd LIXTF /¥ R AR 2 R
BRI AERO—HE o FTABETThD.

ARFZED BENE, TS TEO gpsd mRNA Z#iZH) L L
FISH I:5BA%TA Z & Thb. b, HEEETEEO 165
RNA #4370~ SRB38S" DEERERERTS
Zlicky, #EDOMREL L L FISH f# L 0T RHE
LT 50800 FISH T2 RS CHRE T L& ERT
BLETHD.

2. RS
2.1 EFAREY, BFRYVILORE

EFIVRAEYNT Desulfovibrio vulgaris (DSM644) 38 L 7=,
D. vulgaris V3, Widdel 5541 ' (- ZEEMIR L L CHEEE IR
HEZ T 30°CT 3 BREIEE LIS, 4% T FALT AT R
[wi] CERE LT

BB THEESTEIRY 7 e UCRRA BRI Y 5
5235 ANIHIK (CODSOS=20) ZAUERT 5 UASB U724
— LR LIS T = a—VERE V. [BTRITERE, Bt
R L HUE R R & LI C3TC T2 BREEL, 4% ¢
FHRNLTATE F [wh] CEEZIToN.

2.2 Clone-FISH &
Clone-FISH ¥ Schramm 5 ' & Kubota & D DIRERKHE

PETEFOERZMA U Tol. 7, BEhbE—-FE—
4119 % FIV T DNA %HiH L, Gene Clean Kit (Q-BIO gene) %
FIO TR ET o 72, WRIC apsd BIGT 21880 L L7 APSdeltaF
2k APS D. vulgaris 1620R @-1) VT PCR 21T o7z, iR
L7z apsd BIET W1 Gene Clean Kit THEEE, pCR 2.1 TOPO
Ny F— (hviogen) WAL, T4 —va VRIGE
NovaBlue (DE3) =2 &°7 1 hEJV (Novagen) DTS EEHIT,
g0 ha— UL TTok. AP —+Fx v
14 MI3F & M13R(Gene Clean Kit /oAHB) 7 f = —T I THF
V). PCR BIBEH DT & —~D A ¥ — L FEORZRIL,
MI3F & APS D. vulgaris 1620R D77 A <=—~_T EZBW\TITo
T T bR S HIC LB IRHEHINC C—Briais, HL\V i s
mL [ZEEREEY SOL 2% CEEHE L2, 0D 03~04 12
#2572 5, Isopropyl4-D-thiogalactopyranoside (IPTG [TaKaRa]) %
1mM 2825 X SICEMUK, IPTG B 1 BM&IC
Chloramphenicol % 200 mg/L 12725 & 5 IZM 7o, £ 5 B¥Rt
YT 7L A% T HENLTATE K (wi] BEZTT-
7=

2.3 FISH %,
FISH #:1 Seldgnchi 5 ' OFARICEE L CfTo7z. a7
i SRR Cy3 TR L2 bDE RV

2.4 TSA-FISH ik
TSA-FISH ¥4, Kubota 5058 D ICETOEELZML TIT
ofc. Fu ba—ERL TR, £F, BEKMERIZ 71
FHZ7 2 RBRET) % 3%68{EKEKIZ 10 FERLT
RNasefree 12 L7, TO#H, V7% 1% BRBKT To—2X
(Invitrogen) W CEMEL, RT 4 FHFRIZwU s bl ED
#, 60°C CREIZHIRSH, 50, 80, 96% =5 J — I ENTN3,
1, 1 R LUTHEAERT o, MIERELIRIY, TE Ny 77—
(10mM Tris- HCIfpH7.5],, ImM EDTA[pH8.0}) T Img/mL {ZFREE
LIz U YV F—bEED =W 10uL T-OH T L, Double distilled
water (B DDW LB OEEF ¥ L3 —NT37C,305 TR
JIve=Sca sl
NATYEAB— 3, EF, " ATYFAE—Var
73y 7 7 (10% Dextran sulphate [w//], DDW, 20mM Tris-HCl
[pH7.5] , 900mM NaCl, 1% Blocking reagent (Reche) [wA] , 40%
Formamide [v/v] , 001% SDS [wh] ) 2&T =)W= ML,

#1 AFETCHNV IS4 v—ROTm—7

. A HARA(S - 3) {8 (bp) BETE
TG e
APSdelta-F TGG CAG ATC ATGATC AA 350-367 2
GCA TCA TGA AGT TCT TG 16031620 this study
SRB3IRS QGG CGT CGC TGL GTC AGG 385-402 1
APSBR GCA CAT GIC GAG GAA GTC TTC 1139.1159 16

® APSdelta-F , APS D.vulgaris 1620R , APSERIZ, Dowwlgaris Daps AR T- % Bl & L RS MG R

SRB3SS{IE colitD 168 IRNAL B L L i VI 8t
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-2 AFFE TRV = TSA-FISH ¥ & two-pass TSA-FISH (50712 hx—jL

ER TR AF 9T L Tals
rHo—2am 1 AFA FEI%BMRILAREKRIZ 10T
2 HrIAI%ERAT o - AR REL, RFA Flne Yy bt s,
3 TP 7R Y X (50, 80, 06%) 123, 1, 157 LIRKIR BEEX €D
s 4 UV Fh (1 mg/ml) BT L, 37C Clo MBS &5,
5 DDWISIDME, 96%cd /—LiZIREEL, RESES,
Qﬁ%@;””"f 6 LB%DBBILAREMALAZ / —AZATA FERL, 300MEMEES
7 DDWIISH, 9% /- IR L BEIED N —
Tu—TnkH g8 TR—TEnATVEALP—va Ry Ty R 100CRALEbDERTA FIZRAF
5 BWF v N C00 s BB S S,
9 QCOEPAyTr—{L205WRBL, To—~TORPEIT.
—_— 10 INIZAv 77 —iliserRY. (TSA-FISHEDRS 27 v 716~
TSARIE 11 DNPHRRT 7 I F & amplification’S 7 77 — & 150 CRAELELOERT A FIZHF L.,

RIRCro9MER X2 5
(11+)  Amplificaion’* ¥ 7 7 —1110% Dextran sulphate, 1% Blocking reagent R, & 7+ A Db}k
ERABN (EREER338M )
12 INT/So 77 —IZBRTIsHm& 4
R BE 13 INBRyZ77—8RF4 Ko v b L, SR CONMEDIEE /T 0 v ¥ X175,
(134)  TNB/S» 7 7 ~{Z20% Dextran sulphate % MR THRREREORISEHERD LR LRk
(BB RT3 288)
14 anti-DNPHRPETNB/ v 77— %1100 CRAELELOE R T A FIZRTF L Kl To0M
HEEs.
15 INTZ 9 77— 35 i@ L kip £97 9.
TSABG 16 FITCH#F T T F & Amplification’$y 7 7 — L LSOCIRA LA LOE R T4 FILB T L, &
(FITCH T T 3 1y B0 MBSE S 25,
(16+) Amplification”{ » 7 7 ~{110% Dextran sulphate, 1% Blocking reagent& M1 2, & 7+ A0y &

R T (HBRERE3IBM
17 INTZSw 77 215538 LR 5, £08%, DDWIZINM, 96%t ¥ / —~A 212 miE L,

(ONPHEEF 5 2 I

B sus

+ 1 YA & b & T 01T Dextran sulphate & /< 7 7 I R FHE

Ty X TRIGE 40°C, 1 BERITIT o7z, KIT, Horseradish
peroxidase (HRP) #8070 —T g T Y FAHF—g
v77—% 1:100 DEIGTRALILLOEE V2 MIETFL,
BT v T 40T, 2 BECRIGS®. 2%, B
N7 7—ZRAT4 F&EL 42T, 20 2 TTu—7 DOk
Z{Tole. 51, INT /Sy 77— (100mM Tris-HCl [pH75] ,
150mM NaCl, 0.05% Tween-20 [v/v]) KZEIRT 15 2R L.

FITC B TSA RIS, FITC E#DF 7 I FEEK L
Amplification /N7 7 — (PerkinElmer) % 1 : 50 OFIETCRA
LEbOERETL, BT 10 ARSI 20%, X541
&% DDW TEL B8 Wi L, INT /3 7 7 —IZ 15min, DDW
{2 1min, 96%= & /—/UiZ imin & L, B S8

2.5 two-pass TSA-FISH %

two-pass TSA-FISH #13, Kubota & ? OFEICHETFOEE LM
A TITo7. —EE D TSA SUS & TRBHRO TSA-FISH & & A
BROFIETITV, TSA SUGDENC FITCHZ#0DFF I F% DNP
BHOF 7 I FICBEHBZ TiTol. S, INT Sy 77—
IZISHBLTEE L. 20%, £V =/MIINB /Sy 77—
(20% Dextran sulphate [wav] , 0.1% Blocking reagent [wh] ,
100mM Tris-HCI[pH7.5] , 150mM NaCl)% 10 L& F L, 2|RT
30537 v v { L IRISEIT o/, IRIZ, anti-DNP-HRP & TNB
N7 7% 1:100 TRAE L GKE, o€ THs TNB

Ry 7y — LB, &5IZEE T30 SRS PR
EEUSETH, A5 F&INT Ny 77—z 15 58 4%
3) BL, RERAEZHS L. —BIE O TSA /&, FIIC
DT 7 X F& Amplification /3y 7 7 —% 1:50 TIRA L=
BOEREY /M IOULIET L, SR T 10HFIRIGSE7 &
O TNT Ny 77 —IZ8F 15 502 L TH% L7214, DDW i
HRT14), 96% T&/—UT 1 8 LA ST,

AHFFETH, TSA BISRUHABRFGRISEO Ay 77—z
Dextran sulphate & Blocking reagent Z %5 Z & T3 FV3EE
ZE LS E ST OREIEIT> TV D (i), SECOVTIS,
ERBLUR2 IR L

2.6, SEBASHIRTR

FISH &, TSA-FISH %43 & U} two-pass TSA-FISH #:441213, 4,
6-diamino-2-phenylindole (DAPI) I B3-S EITYY, KBELS
1L (SlowFade Gold antifade reagent [Invitrogen]) TEIA%E, SRHK
SRS L

SRORITIY, PR RORERIMSE BX-60 (OLYMPUS) AV, &
BOBZITILCCD 7 A F DP71 (OLYMPUS) % Fiv ie,
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3. RERHERLER
3.1 FAa—-JoBiEORE

apsA mRNA 2R85B iz, HEETF2EN T3
754 <—APSSR'® @-1) BBE L. EBELIL S 0—T 08
FEHHT, NCBI (http//www.ncbinlmnih.gov/BLAST/) @ BLAST ¥
—FIZ L DIRE LIHER, APSSR &~ v F T DIEEFS N apsd
BETIETCholo, ABIT, APSSR 7H—T& 1 LA YF
BB TTOEEERFIE AT, NCBLIZBG SN TV B
HEFUESR & DU AT o T-fER, APSSR &2 S A<y FLA
TRHE SN DEEFFNIFEL d ol Lo, BBE
HECRETT L APSSR ORFEMIIFERTE D LHIRL,
Tu—TL LTRWDI L L.

Kubota 5 ? i, mRNA Z4EA0 & L7z FISHE:%1T 5 BRe, Hee
BET 2B 5 7T A ~—2% in sind hybridization (ISH) 42
TERATEETH B % Clone FISHIRIZ L 0 3L T 5. AEF5E
ThFHEIT APSSR 70— 7 OF MOV TRET LT

7, Cy3 HED APSSR 7' u—7 F v, NEHRNZA o Y—

FENTF A FEHETIRBEICK L FISH BE1To7k
N TYFA a7 7—HOFRVLT I F (FA) #&
EEZBRRAICELS L CTREEOA N ¥ x v — R B RS
H, BEFAREERF LIE 25, TR b o TRIER
BETH o7 FAREE40% 2 ROl LT LT, $i, #oAmic
AP —FENETTRI FERETHRBE LI, V70
LN h ol TOZEMD, APSSR Tu—TTHERNEE
FHLRHE L RNA ICHEMIEE LTS LBbn 5.

IZ, HRP 58D APS8R 711 — 12DV VTR & 1T -7, i
KIGEY 7ML TSA-FISH SRR L= L 25, LR
BRORERPBON, Bl FA BEIZ40% Tholz,

IR HDRERM D, HRP D APSSR 71— 7% ISH I
FARIAETS Y, apsd mRNA ZHRHIT& 3 ATREMAS R ST,

3.2 D. vulgaris 0 apsA mRNA OOERHi

CloneFISH Rz X D, APSSR Fu—7 OEBMEEREI LT
RICEFNMEEDTHD D. wilgaris AV, HKIND apsd
mRNA PR THI B L. £, NEE LA F
L F—PIEORBEARER Uiz, Fu—T 2 T YF A XE
HINZTSA IS DB T EMEEE L Tol L 25, V)
MILLEEINT, WEE~ VLA % L A —PIEIRR S
Talnots,

Wiz, MRS ORI EIT o 7o, MIMEELEOF P,
Clone-FISH {502 b 18 b/ 5ol FA BEX BB, +712 apsd
mRNA PRHHATRE L Bbohd FA BE 30%% AV CRME L7z
T, MuFT—¥K (1 mgml, B, 105 2AVEEZ3,
BHIBEE AL, Tz HWTH, foFEE biskEL
TWBEM, 22T, UV F—L40E8 (1 mg/mL, 37°C,304) I8
Bl 25, BEBEEEINT, BE»LV T IARELNR
(T —##FR). Lichio T, R TILY VF—onEe

R 41 Dvulgaris W= % L T TSA-FISH ¥, twopass
TSA-FISH %M U 7-%EE5E. AB:TSA-FISH
5. C,D:two-pass TSA-FISH 7k, A C 1 DAPI {2 153
#R8. BD I B GRS (FITC) TENTNRE—R
%, BD [ZB1T BN I ENEh 8sec, 4sec. R
) =I5 pm.

BWHETBIEELE

Bl 2 D vulgaris 123 LT TSAFISH #k & two-pass
TSAFISHEZEA LI RE4R3. BEOFSHEL D bERk
B2 TSA-FISH B:& AV VI BIR 63, CCD 4 A 7 DB
M8 sec LIBOTHIITIH ol (H1B) £IT, SLICERE
72 twopass TSA-FISH HOWREZRALTH, o EbIT
TSA-FISH ELiZE A YEb LMol (F—4FEFT). TSA
B % ZEHRY IR LEIC bR BTV P VBREICER B b
W b, FUFSURRISORIGERIZEER HB L E X, K
s ERER B DITHFGRRIGD N v 7 72 20%0
Dextran sulphate Z0% 72 G&-2 FIH13+H). ZORER, /v
SEEASTR L L, BRRERENT 4 sec & 2o 7o(®4 D). 75, RNase
THEREPIO RNA %185 X872 D, vulgaris 123 L T APS8R 7’11
—TERORRROBMER T oo & 25, T Hmd£el
BEIN Dok F—FERT) . ThHORERLY,APSSR
Fu—71z & Y HBEND apsd mRNA OFRYLATETH D Z
LR T &7, iz, Clone-FISH & Bk D HYE CTROE FA IR
EORREToT & 25 W% Thor.

TSA-FISH #:% 7213 two-pass TSA-FISH 4 @M 1 2354, #
BB EELRETH S, ABETI, gL L oicy
VIS L BREARE L. LU, AR CETME
M UGBRELE D, wigaris 1377 MEHIE CH Y, VT
— A& B UERD Desulforomacubm BO X D 7275 KGAEE
Wz LTAEDTH D08 3 hHERER LTV, (5187
NRITIEY T AR L BBEOMESEAE L T B L Bbhnd Tk
W, BV 7 Mz LT mRNA FISH 258801, A
FRBEARI DV TR R DI EAT O WENRH D,

3.3 BRYVITNOREERNA S —EEFEOHE
1BV TAPRNTIISTEOBAEYPIRIE L TV BT, INFE
MEANA XL F— IR X DRSS SN, ZONER
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B3 IBIEY L 7K L C TSAFISH ¥, two-pass TSA-FISH %58 L7« Bi68 515, A B,C:TSA-FISH % D E Fitwo-pass
TSA-FISH#. AD : DAPL :E8I517%, BE : B BHEHEF (FITC), CF : G FHEHREF (Cy3) TABC L DEF HZhE
HJE—1REF. BE (351 BRI EZ N2 S00msec, 140msec. CF 123517 SEBILRERIIEZ N2 Isec, 500msec. R 77

WA= 5um

WA XL PN, BB ENR A Z /— 5L
BN Lo TRY R EMRHT. LasL, FRHITSA RS
LDERL T FNLHERCE 2 ipote. BT C VT FNAME
ZEH DIHIZ TSA RIS Ny 7 7 — (382 FIE 11+,16+)
2% Dextran sulphate %M L7z, B2 BERY 710
two-pass TSA-FISH L CHEININEE VA XL 5 —HiE
MR L DI RO BN 7N R, Ta—T e AT Y
Hof REEITTSA Rt 2 [EIEE LT & 25, PfEtE~L A
FF—PREMHC L 2R b RFROER S h, B8
BRI

—75, TSA-FISH IR CRIROERET TSA RIGED/ Sy
7 7 —IZ Dextran sulphate ZERM L7 & Z 5, BEEOM E#SHE
H, BEoWTEE~ VA X3 7 — P & DI R R ek
MABZENTCEI(T—HHFR). LT, 5RY 7
JZ# LC mRNA FISH 28/ 5358, TSA-FISH IR EHT
HBHLHEWT L

3.4 SHRY L TIID D apsAmRNA DRI & 165 rRNA
ENBEREE

mRNA ZEFRI & Uiz FISH Bidikgisk comEsiiih s
B, RY PN~ DBBONENTHS V9 AP TIIHEE
EEILEOEFAER LIZBRY 755 apsd mRNA O
R4 B3 BE IZBRY U LT TSA-FISH 15L&
two-pass TSA-FISH 5%/ L ER% T D. vulgaris THBS
NIEBRAFT APSSR 2 7Y FA XL, Bk LIk 51z
TSA RIGEFO/R 7 7 —IZ Dextran sulphate #HMLT=& 2 5,
PAIREE L BIZ APSSR DR 7 F AR5 cias b
BTEe. Fi, RNase THIFAFIO RNA 2182k &872 D, wilgaris

B2 75IEY o7V two-pass TSA-FISH ¥ CBIE SN
TN A& 5 — PRI L B IR
7F v A:DAP] Je& 812485 BB FEOR—REFB
DENFFEE 500msec. A7 —AS—iZ5um

X LT APSSR 70— 7 R T @ik OB T oTe L 25,
FH T FIIRLBREENR DT (F—F#%T) . Ld
L, two-pass TSA-FISH B CHPWEMA~ VA% 3 & — BB &
BEIHTINTYLTE T VR Ve BRI -3 FIEEEA &
53 E). '

BIEY T PRIV A o 7 —BIE e e S8 7
M5 apsd mRNA OFFYERTTRETH 7. T3, MEmD
AR O T apsd ZEE L CO B ERHLTEY, SV
ZIIPRAEMOMBEDBERE R LIc b D TdhD. FISHIET
VATERD 165 RNA BB L LIS FREZ HIC Lol
TRALBIRBER LT3, FIT, EMOBEOREL ST
TR & DR R BB ORI BN TRA T, apud
mRNA #3725 APSSR 71— & HiEHETHED 16S IRNA
AL T3 SRB38S Tu—T VIS EREL R F
¥, D. vulgaris O CHERENTRECHEPERNLE. £

DRSS, R UAIRLSS APSSR & SRB38S DI AdEL,

BELERTETHD - LERRB LIWF—FHRT).
-3 CF IZiBRY 7L~ SRB38S 7' — 7 (DL Eifeth b
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FHE L, SRB38S 71— DCy3 BskDA s 7V BigE Lk
FERERY. T OSEREIT, apsd mRNA IZ APSSR 7 —7%
NATYFARXL, TSA RIGERRBEL%IZ O3 Lk
SRB38S 7’11 —7 MR TTED 168 RNA I T U &A
REWTe. BRI DAPLIC L D5 ERT o7 3 AE). B
BMESETTHED 168 RNA 21T 2 SRB38S 7 —7O&ks
TR S AR X o THREOEBV AR E V@S
CF). iU, BHSHI-HFEANO 168 IRNA OBV BSFE L
2 b5, —H, APSSR 71— TIIE IR OE i HBk
BYNSVES3 BE). iz, Mg O 7 HVHEE—KL T
1Y, qpsd mRNA PERE SN TV B4 IF DR THi kD
16S IRNA Z{REL TV B bDLHMTTE 5. FRELHERY
T B DI FRRORERE 4 FlfTofe & ZATRTUTRBO TR
DREEMMELN-, F- W7 o—7 ChRE U S:
HFTHY, BREOFBMBEETENFEL TV D DL HES
N3, SEOERICHT SRR TEOBE AR ITEV,
T, B T X BRI USRS Tl ORI R 21T
ST HLEILND.

4. £&9

mRNA %80 & Ui FISH BoBiSso o, FBRsTiees
{5F apsd @ mRNA Z1FL L ASPSR 7n—7 % fiv iz
TSA-FISH ¥5:33 X U two-pass TSA-FISH H: 28 L, LITOHR
PR

1) BTV 7 b D apsd mRNA OFYLIZEE, Img/mL O
UVF—AIL LD 30 min OHFEEENUE X ¥ /) —/LT 5%
AR U@ okSkiz X 5 30min OB X BPHE
WA H L F —EEREORIENE Th o7

2) ASPSR 7’11~ 7'? TSA-FISH TR\ v FITC #&5%DF 5
3 FILERISHAT Dextran sulphate & Blocking reagent %%
MUIeRy 77— AWBZLITLY, +5RBET
apsA mRNA 2 F[HHMET 5 2 SREETH o7

3)two-pass TSA-FISH &5V FAVCER LIRS, N
AV A % V5 — BB ORI RIS 7
BEshi.

4) apsA mRNA #1RHT 5 APSSR 70— L ERMER TR O
168 IRNA #1Z89 &4 5 SRB385 71— #HV - S EY
BEFBRY LV ICER LIk ZATEORRS 7T
IREFE—E L.

Mg

RO, STHRRFERENRE ERTFE © ),
HRREE S 18560538) MBI EZIT CHTLIZHbOTHS. 22
WELT, B#oEL2RTS.
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Development of Fluorescence in-situ Hybridization for Targeting gps4 mRNA in
Sulfate Reducing Bacteria
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Fluorescence in sitn hybridization (FISH) of intracellilar mRNA in sulfate reducing bacteria was carried out with high sensitive
detection systems such as tyramide signal amplification (TSA) and two-pass TSA. In addition Oligonucleotide probes of APS8R
and SRB385 were used for detecting adenosine-5"-phosphosulfate (APS) reductase gene (aps4) mRNA transcripts and 16S rRNA,
respectively, derived from sulfate reducing bacteria. Desulfovibrio vulgaris, a model sulfate reducing bacterium, was chosen to refine
the protocol.  Specificity of APS8R and optimal hybridization stringency were tested with expression clones. To inhibit
endogenous peroxidases, shidge sample taken from an UASB reactor was treated 30 min with 5% of hydrogen peroxide in methanol.
The sample was also incubated 30min in 1 mg/mL lisozyme solution at 37°C for optimal cell permeabilization. Addition of
dextran sulphate and blocking reagent to buffer solution in TSA step greatly enhanced fluorescence signal intensity of mRNA
FISH  TSA-FISH was the more appropriate for visnalizing aps4 mRNA in sulfate reducing bacteria in the shidge sample.
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