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BERRICZEDEE LGEWESIBIERXMT (HCRZX) ZRAVIRRMANID mRNA ORTRIRE A EDRF

RMBIRIFIRTRA T ORERRE, 1hD L, wA fF8, 1ha FEn]
FAERT: ALREEE, PlrEms )L JEE], Ri&E AR [JF5

1. [FLHIZ

WA, AT DMENTEOFRRIZL Y, Fox | THEHER
\CH BT 2T 2 FN [ REIC o T, T2, A X
77 BRHT TR DIV BIG T-02 OF5 10 HEsE
7= MRNA %3 o 7 L Lo LRI R S5
Z LT in situ 1B B T BV Lo L COZERY A
RT=X U U TNAREE 2 D, B ORERE BRI °
MRNA ZHBERINTHRINT 25k LT, BRI E AV
7= fluorescence in situ hybridization (FISH) 75T %
catalyzed reporter deposition (CARD) -FISH 1£23—#509l 2
WHRTWS Y LinL, CARD-FISH VEIZ VNS horser-
adish peroxidase (HRP) B2, HotE & bk LT 40
FEORESEALTEY, 7u—7 OIS
ZEDNHLN TV, ZRETIE, 7 u—7 OfifEE
P ) B S A0 < O OHIRBELEEA S STV D
D, TR TOMAEDN R % R BIBEALEE T R T s
ENTEST, EAMAY = L i b a1T> T H D
WEMRTH 5. Eiz, EWHIZNTIENE HRP IGMMFAE
THYE, BEEOEAIE LN H5A BlE S Twn
%. EOIIESFEIZEE LT HERMAEIC X 0 fad{bns
METHDH., ZNETIE, Bx Lo oz wiRY
D120\, BEHEIG & VI W aOE R & LT
hybridization chain reaction (HCR) %1235 H L, Bl mk
J¥ FISH (in situ DNA-HCR) 1EDBRR %17 > T X722, AR
eI, BAEDORFEOMEEZ YRS 2 Z LN ARETH
HISREE A 70> DERG- S 072 mRNA 24200 & L7-8iio
FERYE FISH (in situ dual DNA-HCR) DB Z4T-77.
LML, ZAVE TITATFELZ VT mRNA SOBEREE ST
ZARTETRE S 372 <, mRNA Z BRI
T2 7 DIV 72 2 SO OHE DS LB TRy W)
EEZT-. T, MRNA 2R & LTARTFA, in situ
DNA-HCR 5071 k 2L ~_—Z |2 L CHEIRNT HCR
TEIC L D0t EES —BHT 2. 5 X 912 LTz (Fig. 1).

AHFFETIL, A AV T 7 X =S CIEYE % AL
HZEMARETH Y, R EMEEN—HK L2V Eani
TWD ML D 2% E L, hrm USRS
THHRBRIET DD TH 5 MmoAIE T OIS
tmoA MRNA 252 A2 HAE Lz 9, #ER

A : Detection step

Hybridize probes and wash

B : Amplification step1

HCR reaction and wash

KH7: RNA ZREE UTARTHED Z v 2Vt
ZATo7-. WIZ, tmoA mRNA ZEg L L7 a—7 %%
L, FOH AL Clone-FISH 1EIZ X W HER LT~ &
AN, MV T AT WP L TN DS A
T HE—NDAR L VINOIHIRETEL L, BREAEMTO
L AT B 59 5 tmoA mRNA O 27877
2. EBAE

2.1 ERHREMORERERY Y TILOFRE

In situ dual DNA-HCR {ED~7" 1k 2V O ki, 12
AisAE) & L C Escherichia coli K12 2 V-, F£7-, FEE
A & LC Methanococcus maripaludis S2 % F M-
KAWL, LB KMy, L < 1% Japan Collection of
Microorganisms 2357~ 9 D E5HICHE R L721%, 4%/ 37 /L
LTIVT B RIECHEE L, =4 / —/UPBS IR T,
20°C TIRAFELTe. A F VT 7 Z—NOIHRIE, V7o
B —NDAR O OIHREBIR L, BEHIZ 4%/ 375V
LT NTE R 3 IHEE LTz, =% / —/LIPBS
KT T, -20°C TIRAFE L=
2.2 ABFRICAWN=FRn—7

AW L= 7 0 —7% Table 1127~ 7". IRNA & 1%
A& L7z connector 71— 13 EUB338 fElE Z ACHEd~ A B
B R O RS ORY 2 H L= 7 2 —7Ths. mRNA
ORHIZIZ tmoA mRNA HE RS RE BV AMET D
B QM RAL S OBS DS 24 L7z tmoA-connector ~°
0 —7 %A LT-. & 512, tmoA-connector 71— 7 D
B AR T D720, 13 I A~y TF 7 a—T %%
L7z, F77, in situ dual DNA-HCR VARSI
% D1,D2, D3} D4 7 —7 2 LT HAME Cikat %
1To7-.

2.3 In situ DNA-HCR %

In situ DNA-HCR M3 L0 50051 2 (T HEILLAT - 7=
2.4 In situ dual DNA-HCR %

In situ dual DNA-HCR £, in situ DNA-HCR {EI2B1T 5
HCR ZHFIANT2[EHT 9 HiETHH. £7,D1 LTUD2 D
EfL A A4 % connector 72— & hybridization buffer
ZIREA S, 46°C CHEAGENL L 2SS H 72 (Fig. 1, A). =
D%, 48°C T 30 TE DY T~ 7=, IRIZ, connector 7' 12—
TBHERIGERT D3 K OD4 D ERAEZH LT

C : Amplification step2

HCR reaction and wash

N\ L

Specific detection
¢
MRNA target site

probe o D2
C

|nf}l):
D2
"

' 'i:ig. 1 Scheme of in situ dual DNA-HCR

F—U— ] ! HEE FISH, Hybridization chain reaction, mRNA, k~/Lx >
RS ¢ T 940-2188 HTR IR _LERET 1603-1 KRR RS KIE L HEEREEHIE T2 0258-47-1611 (6646)
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Table 1 Probes used in this study

Method Probe name Sequence (5'- 3)* length (mer)  Formamide (%) Reference
Clone-FISH One miss match CCG AAT ACA AAG CAT CAA CGA CTA GAA AAA Aac cgg gat afa tyt cif csa gec a 55 15 This study
CCG AAT ACA AAG CAT CAA CGA CTA GAA AAA Aac cgg gal ata ya cif csa gec a 55 15 This study
CCG AAT ACA AAG CAT CAA CGA CTA GAA AAA Aac cgg gal ata Lya cat csa gec a 55 15 This study
or prol CCG AAT ACA AAG CAT CAA CGA CTA GAA AAA Aac cgg gat att tyt ctt csa gec a 55 15 This study

Insitu dual HCR  EUB338_connector probe CCG AAT ACA AAG CAT CAA CGA CTA GAA AAA Agc tec cfc cg tag gag t 49 20 2
D1 TCT AGT CGT TGA TGC TTT GTA TTC GGC GAC AGA TAA CCG AAT ACA AAG CAT CGC AGC ATC AAT ACG CCC TAAGAATCC 78 0 This study
D2 TAC GCC CTAAGA ATC CGA ACC CTA TGC CGA ATA CAA AGC ATC AAC GAC TAG AGA TGC TTT GTA TTC GGT TAT CTG TCG 78 0 This study
D3 CAT AGG GTT CGG ATT CTT AGG GCG TAG CAG CAT CAA TAC GCC CTAAGAATC C 5. 0 This study
D4 TAC GCC CTAAGA ATC CGAACC CTATGG GAT TCT TAG GGC GTATTIGATG CTG C 5! 1] This study

In situ HCR H1 TCT AGT CGT TGA TGC TTT GTA TTC GGC GAC AGA TAA CCG AAT ACA AAG CATC 5! 0 2

H2 CCG AAT ACA AAG CAT CAA CGA CTA GAG ATG CTT TGT ATT CGG TTA TCT GTC G 5. 0

* Under lines are shown stem structure. Small letter are shown initiator sequence.
Gray box : It shown the mismatch sequence.

% D1 K% UrD2 & amplification buffer Z 74 L C—Ial H fif
% 46°C T2t 172 (Fig. 1, B). £\, D1 XUD2
ISR ERIG A 79 D3 K (D4 & amplification buffer %75
AL T2 EBADMEE 46°C T 2 BTV, 50y X
I\ e X H7 (Fig. 1, C).
2.5 Clone-FISH 3%

Clone-FISH 13 Kubota & 51 N HEL AT~ 7=
2.6 HIREDOHHH

SR TEHGARYT Y 7 -7 = 7 D daime® % AV THE
HL7=
3. EBRRRRUER
3.1 In situ dual DNA-HCR 30 70 kaJURESL

£7°, in situ DNA-HCR JEIC L VAN RETH -7
EUB338 fElil 5% L in situ dual DNA-HCR £ &4,
71 N VOMSIEATo T, SR S % amplification
buffer DAL & Fimt L7455, 50 mM Na,HPO,, 0.9 M NaCl,
1 % blocking regent, 10 % dextran sulfate, 0.01 % SDS T %
BRI TR -T2, ZOFERE LTT e—T7 DI
JEZ(f] | S5 dextran sulfate OFF(F) N CHREE | - 5 %
MELTWDEEZLND. £, AT74 RnbELHR
T IR 72 i 2 I3 B 78, Yag LD Z21T
STFER, FEiEEAlE LT Tween 20 23045 Z &8
HETd -7, In situ dual DNA-HCR D7 1 k =)Lk
W LAEIT T 4GS, Ecoli DAMNLENEHI, FHER
WA T d 5 M. maripaludis 7> HITHOEME BV 7=
(T —#IEFR). 16> T, BRI D I 7% R B R
T L7

WIZ, 7a s aroiiwEit 217> 72 in situ dual

DNA-HCR 7 & in situ DNA-HCR DR GRE 2B H LT~

ZOFER in situ dual DNA-HCR £ TS DA O GRIETE,
in situ DNA-HCR 1 & LU UCR 2 fiFEE @i~ 7= (Fig.
2). %7z, insitu dual DNA-HCR %12 L% 28]l HCR 12 &
IR TE LD EOERET, in situ dual DNA-HCR 42
FAWS D1 OND2 & vz 1 [EldAD HCR L A& &
DR AR ST T ORI Y, HCR IZ X AHE
2, BANTEEEITE D Z LA LN E Ir o7z,
3.2 Clone-FISH &Iz &k 5 FO—JDFREDORESR
Clone-FISH 1£%24T 57555, tmoA &5 20 AATE
7T A RefFT 5 RGENHAEME SN (Fig. 3).
— 5T, FHT 472 ha—L L& L= tmoAEs LIS
DOKSHEEL T AMIALTE T T A R FT 5 KE T
IXHEEF DN T2 (T — X IEFOR). ZORERLY,
tmoA-connector 7' —71%, 77 A3 K L0 tmoA &{x 1
NHFEL LT RNA IZRFEERANATEL 7= ST L=, &6
12 13 I A~ v F T u—T 2T a—7 O
PEZFEER UT-REE, 23 S A~ v F O u—7ClIH
IS SEEDMGFHIR2D -T2 LivL, 1L IEEI A~y T

Fig. 2 Detection of E.coli by in situ DNA-HCR (A, B) and in
situ dual DNA-HCR (C, D). Photomicrographs of DAPI (A,
C) and epifluorescence (B, D) shows identical fields. The
exposure times for each method were 20 ms.

Fig. 3 Detection of tmoA RNA expressed in E.coli by in situ
dual DNA-HCR. Photomicrographs of DAPI (A) and
epifluorescence (B) shows the identical field. The exposure
time was 50 ms.

7' — 7 IR R BODME DT T2, RS
HIZRHOC 2T 2 72Ol TBEA 7 0 — 7 2 I D B8
bDHEEZBND.
3.3 REMEWHD tmoA mRNA ~DiEMH
RAFVT 7 Z—NOAR L P BEIR LTz

JUZ in situ dual DNA-HCR £ ] L, tmoA mRNA ZRFF
T OO AR TR, —HOE R D%
352 LI Uiz, LaL, ElE»H0EELSNT
24 N ENBIFRRIEE bR (T—F IR
). AR, VERITEEORIEL ATV, BRI mRNA K
BRI 2 R D,
4. F&H

In situ dual DNA-HCR 741, in situ DNA-HCR £ X ¥ &7
VVEOEHREE S B, AN TR HCR I L 2 iR
BUGHIEZ 2 TS EBZ Bz, £, AW TRE
L 7= tmoA-connector 7 v —=71%, KA & RERITIC
RS 5 Z EDNATRE ThH - T
S5
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Micrabiol., 2006.
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