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In situ HCR;%£(IC & A2 2B DR LVEFHEME ORH

EMBRERY: OCR) 1hn @+, (E) AR, () (ha fEH
LR (IF) AfREEEE, (F) @ifE B(5, WrEVeiskig Hnr m2
FM TEEEHEMER (F) A BR, M LEEEHRMPR I E FEFE
1. [ZC®HIC

WHFEIZAER L CW DO, Fox BREBROFABEDEIBE < FEL TV D LB D, TF, &S
N & LT, METD U UARIAS FOA EAUA A U U BRSNS VR0, S K O L% 240 5 wTRE
PN DUFEEMET T8 » 7 A 2 72 EET HID, 2D & 5 e FIEREA BN RIET 2 7-011E, F 5
EOAREE R T D MR SH D, MO BEEE PN REE A RO 5, ITFE T, 2 v —r oo TRl BRBE
ABIF ) 7 AT E B T RERE N OMERR DS BNLD, L, Ex OMEMOERE AR T 51213, Az ik
BRI % A LE) > AN TR N T~ 5 2 & AYATEETd 5 fluorescence in situ hybridization (FISH) {E23E%)Th
%, FISH{EL, BRSO = T = 28 X 57200 Tl | dHETIERIAE DA% B LT IMEGEZAT D FbT
TFEDSHAS S, A EREIRI R ST D, LosL, FISH TR LD HERE I THIIEPNIC AT 5 IRNA &
A RIS ARIFT D720, FICESEE F AR L RNA G BV D22 EETE R ORI R mE Th 5 Y, 2o
R %F L iR FISH 1:0D—>Td 5 catalyzed reporter deposition (CARD)-FISH 7734 < AV STV %, CARD-FISH
IEI37 73K Z U horseradish peroxidase (HRP) FfsE (79 40 kDa) A FIH 32 72 sOFMIEEEER 2 fi 3038 5, LAl
IR D, THIVE T SO D AIIEELEL 75 Tl COMAEMN R 27 S PREA A & & (i 7B EL
HFEERRT L QD ONBURTH D, (- T, ARV SHBEBELE LD 72\ MEEMIIMFAE LT-5A . ZiVE TOHG
TIXENOED RN 5 Z L IFREETH 5,

Fox OWIFET V—71%, BERAESOS AR L7V B R R AT Cd 5 hybridization chain reaction (HCR) 4% FISH
VA SH72 in situ HCR 2845 L7= Y, In situ HCR B3, ASAGEIN 52465 connector 7 71—} U connector 7
10— DO TH HMEEE) B IEZ R THOUERR L2 o7 0 —7 (8 1kDa) 2V, 7u—7 DRy hU—2
TR 2 NABNZHIE U 7= = FISH 5T 5, In situ HCR 1%, FISHVEL Y HidEcdh v, £72 50 HERED
71— % D T2 ORINIZAEME D TR & oiLd, ARFZE TR, in situ HCR {EDSREMERIEERE ORI A 202
ETHLIDEMEET HZ 2 B0 E Uiz, WKPICAR T DR 21509 & LT FISH %, CARD-FISH %, in situ
HCR {EDOR T4 )G S W MEEMEIE O % il 9% Z & C insitu HCR JEORMIBRBM ORI 21T > 72, S 51T,
BFEC L AMHERICEE A KIE LT BN AR T 5720, 16S IRNA B H3L 7 a—= 0 Ji a1 717,

2. EBRAE
21 YU TILDFRE

WY o 7 A TR RHAIR T OWE A B CHERRIOWE K 2160 X VI LT, T 7 DEINE, 4% 3T RV AT
NTE RERRTCREEL, AT L7 W% — (poresize: 3 um) ZHWVTHREZREL, SDIZ, AT L7 40
4 — (poresize : 0.2 pm) % FHWTHER%, 20°C CRIFLT,

22 F5AT—RUTO—TDEE

Table 1 [ZATFIECTHW =T T A v — KON 0 —T 239, AR TIL, N7 7 U 7 ORER72AMERL T H EUB338
TR A2 & L7z connector 7' 12— &A1 L7z, FISH M O CARD-FISH 141213 52 Cy3 H L < I3 HRP BE 242
T,

2.3 FISH ;. CARD-FISH %

FISH V13 Sekiguchi & J71 Y ZHEMLL . CARD-FISH 13 Kubota 5 D51 N HEILLAT - 7=,
2.4 in situ HCR %

in situ FISH {JEIZLA FOFIETI T 72, 9. [EE L7227k LT connector 7' 12— 7 A4 S W7-, FDf%, @
ERUS A R RO U AR 7 10— % VN RO AR 2T\ OB Tk LT,

Table 1 Primers and probes used in this study

Methods Name Sequence (5’ -3 ) Length (bp)
Cloning EUBSf AGA GTT TGA TCM TGG CTC AG 20
u1492r GGT TACCTT GTTACGACTT 19
FISH EUB338-Cy3 Cy3 - GCTGCCTCCCGTAGGAGT 18
CARD-FISH EUB338-HRP HRP - GCTGCCTCCCGTAGGAGT 18
in situ HCR Connector probe CCGAATACAAAGCATCAACGACTAGAAAAAAgctgcctcccgtaggagta) 49
H1 TCTAGTCGTTGATGCTTTGTATTCGGCGACAGATAACCGAATACAAAGCATC - Cy3 52
H2 Cy3 - CCGAATACAAAGCATCAACGACTAGAGATGCTTTGTATTCGGTTATCTGTCG 52

a) Under line indicates the sequence of origination of extention. Small letter show the sequence of EUB338 probe.

% —17 — R ! Fluorescence in situ hybridization, Hybridization chain reaction, in situ HCR, ¥
HAESE ¢ T940-2188 BB R MM LERNT 1603-1 R ERY: KB T HEEREEHIE L2078 %E 0258-47-1611 (6646)
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2.5 16S rRNA sBIGFIZE DUV - Rz
YA OEERTIY. MIEAIEN & L2774 ~—t1 v b (EUB8HU1492r) & V= a—=2 J AT L 01T
17, FFBLITHERASIE, Ribosomal Database Project % FAV N CHIEEREORFE AT T 72,

3. %ﬁﬁ% Table 2 Detection rates of the marine bacteria by
3.1 EEHHEORE FISH, CARD-FISH and in situ HCR.
HREBEEROA IR L AR TVEOKRHEROE R % Table 2 127, £ Method Cell wall treatment
T, AHBRBEALEE 2 fi L 7= kSR, FISH EOMHRIT 64.8%% 7~ L, = = N
CARD-FISH £ Tl 87.6% % 7~ LT, —MRANTIHFEMERIER X RNA &8 CARDFIST 68'5;3'5 87'6:6'4
BAVDIRVEE I < D) ABIZE RS & LT TREMERTE & rRNA &4 . — —
In situ HCR 80.1+4.8 88.1+3.0

RAVDTR I T ) IR FISH B2 BRLT DY TN Th +: Lysozyme treatment (1 mg-mL- for 30 min. at 37°C)
272, T IT, in st HCRIEZWIG L2 & 25, FIHFRIL88.1%E7R . yithout cell wall treatment . '
L CARD-FISH {% & [ ORHR 271 L7z, 7> T\ insitu HCR #4134,
CARD-FISH /£ & [AIBRIZ IRNA & A7 52V D72 WM ORI AT 2D
ThoHILamlle, &b, HMERRNLR 774 ~—t > b
FAWT PCRIEZAT o TR, HIESHER S VT (7 — 2 IEFoR), 1o
T, B SR> 72 10%RE OBARE OV T DFFERR
EUB338 Tl AT d DAL DI EDN B 2 B D,

WIZ, HEBERLER A f < YRS O H 2T > 72 & 25, FISH
15ClE 57.6%, CARD-FISH 1£ Tl 68.5%% 7 L, CARD-FISH EDf#
PRI THIREE LB 2 it U 7o M= & bRl U CRHIZRAMIK R L 72 (Table
2, Fig. 1), Z ORIV AL CTHOW-HREMSHE L, CARD-FISH
15 CIIMREEALER 2 B & DA DMFE L U 2 L AVRIR S 4L
7z, —7C. in situ HCRUEZ WIS LIoER, MEERIZ80.1% ThH Y =
DOOFE L i U TRy it a2 R Lz, 202 &3, in situ HCR (F/Is : é /i)gtDef}giloanOf égea%afglglgaggg(tg;n\%f hlsl;l
¥£7jj CARD'FISH“ Yf’(“&iﬁéﬂﬂﬂ@ﬁi‘%ﬁ%%gé IO LG any-cell treatments. Exporsure times were adjusted to
JOEEAER 2 X7 & bR CTX A e A2 R T 56D Th D, LLE  each methods. DAPI (left) and epifluorescence (right)
OFEE- TV in situ HCR 7%, CARD-FISH 1 1 0 & HE B 7 S < show identical fields. Bar represents 20 um.
AR DR SRR 5 L TRV HETH 5 L Ebivs, Table 3 16S rRNA gene based microbial composition

3.2 R OME B SR of the marine sample.
BFEC L DBHROZERICEEL KIE LT BRI OWTHEGR TS Phylum (Class) No. of clones (% of total clones)
7o, 7 a—= TRRT X DI MR RS RT A1 T o 7o, T DRGSR Proteobacteria 37 (44)
% Table 3 (T~ d, 7 a—= 7fHTORER, FIZ Proteobacteria 9 & (a-proteobacteria) 30 (35)
Actinobacteria PADMNEKFNIAFAE L T2, BRIZ Actinobacteria PIX (v-proteobacteria) 5 (6)
CARD-FISH £ % Jii )i 9 % B, M i BE AL BE (T lysozyme Dl (2 (B-proteobacteria) 2(2)
achromopeptidase % W35 & T AMEMBHE T D = & VEIHIL TS 7, Actinobacteria 35 (41)
1>, Actinobacteria FADIFAEDRHFRICRE A JIF LT D TR0 (Actinobacteria) 35 (41)
B Z HID, Firmicutes 9 (11)
4. F¢EH (Bacilii) 8(9)
In situ HCR VEZWEAEPEMEE 28 IG L7ofS %, in situ HCR 51X (Clostridia) 1(1)
CARD-FISH 1 & [FIEEICEURUE FISH 1L UCHIF 5 = Lasaecdy  Bacteroidetes 2 2
V. S5HIZ CARD-FISH {£&L Y blliREED @ -7z, 72, 7= (Bacteridia) 2(2)
— = R ORER, WA PR OIR  dctinobacteria 7z 2hers 2
CICBTAMEMBIFEL TV, LER- T, AFEIT, BEhIc 85 (100) 85 (100)

AR LTWD Actinobacteria fi72 E1ZJE L TODARY U UEEEFEIEERS Planctomycetes FIZJE L CWND T FE v 7 AHEE
972 LD IRNA B8 BVD 72 < MINERSEVEDMEY EIRA S L TRV R TIETH B L& 2 bD, ITEOBE S THEFEY
FRAT OMERE 2 2 C b T EE DR RS S D, MR EDS m VAR THE I THITRBEREE DA Cdb D AR
MK U TEDIBRFIETH D, LIchi> T, AFHEIGHMEDDE=42 ) o TBEM DO ERB RN N E 53
% WSS,
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