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ISHpalette® Short hairpin amplifier [&fB#E A F D EEDFAEBRE ST 249ERD in sitt HCRE=%2WER L
I NoRHATEY DNARETT,

in situ HCR & | 2004 £ (Z Dirks & Pierce A% L 7= Hybridization chain reaction (HCR) ;& L5 ~
TEUEEE o B O B SN ABIRAIG AR AL T, BEUIF ETHCR 2RI L. HLIZH
L7- DNA H L < |Z RNA 22 ERICE A & % /n situHybridization ;2 TH V) . RIS CEZEK G
ZRWEW-HY T FIVBEICIZERELH Y ;W T FIL /A Xt EF > TL0ET,
~T7EYDNADHCR (BEERIS) 2RI E3RINER 72 207 A—T DN, T )X (-3
Vo ZDHED HCR IZ & > TEIEF S N7- DNA HER mRNA ICEEMICESLET, HCRIZF 2 2D
TO—T7HEEBMEICNATYXAE=a vy LARVWERI bHRWD, ERFENLRISH RRIC
MZONTWBEWSE#EIHY £7,

RERIEA~ATEY DNA 2 ICRELL. CNEFTORBWBIIREICRY FL723), SHIC1HTF
BIVDONAT N EAEL =2 a v IChDBEENBDT 5720, RIGNEL T I b—IZ&EL, ¥ 7 FL
BEHERT20NPERTT,

COFRIIBEEMRE EOKRARERICERRIEET, NF 714 YR - EEYR - BEYE - EEH
fa - FEEMERE - F—= Uy PETICERAABETY, Proteinase K 72 EDRBUNIBZ1T O BRI
ICX AL RBREHE (BK 37°C) THEREETI ZENHERD D, RRELELEOHAN. REMED GFP
MEDEKRVNIEILLDZ VI FLEREFLEZIENEGTFORREARILTSHI L HEEETT,
TO—T7REZEFEETOFILD 20 FETELLTH /A XIERAAVWIFEREEN S XTv 7
HHdsnwl b h) mVWBEYE - EEMLH LD HHHMTT,

1) Dirks and Pierce 2004 PNAS

2) Choi et al 2010 Nat Biotec, 2014 ACS nano;, 2018 Development
3) Tsuneoka and Funato 2020 Front Mol. Neurosci.
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ISHpalette® Short hairpin amplifier 7' =& F 2L
ISHpalette® Short hairpin amplifier I E

EH
EYHEBOEEREARIZE T 5 mRNA DR

Rk
A7V m % a x m &
ISHpalette® Short hairpin amplifier, SaraFluor™488-S23 IPL-G-S23
ISHpalette® Short hairpin amplifier, SaraFluor™488-S45 IPL-G-S45
~7 F~DNA ISHpalette® Short hairpin amplifier, ATTO550-S41 for 25 slides IPL-R-S41

ISHpalette® Short hairpin amplifier, ATTO550-S73 (50uL each) IPL-R-S73
ISHpalette® Short hairpin amplifier, Cyanine5-S72 IPL-B-C-S72
ISHpalette® Short hairpin amplifier, Cyanine5-A161 IPL-B-C-Al61

RERH

X LABEG-8SC)TREL TTEIW, AERRFEZIT-> 7Y PRVRETRIBAREYT 2 L HAEAT
~ DNA DVBRET 258D HY £3, ~TEY DNA KLY 77 —(ICARL THEY £T0T, &
ERISERIIHERLABAVTILE N,

an H EREE
- EREARAIC ZERT S UL,
- NEYBREZ SN/IHE. HEmOmEE L MMEERRIEENEE A,

KERMIIARATYT, BRERARICIIERTEEEA,

(3fNH%C£M}
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FRiEY R oXeTEGES6)
KEBTREOFMIIRR—JURICEHELTHY T, FBHICHDTEHEZEL TLEIL,
[1 BE]
1. &BE X%/—ILTEE10H
o PBST TER 59 x2[H]
TLNATVRAE =3y =47y b7 0—74KE D Hybridization /N 7 7 — TERE~37°C 5-
10 9
4, NATVEAE— 3y KX—4 v k7B —7AY D Hybridization /N 7 7 — 37°C—H%
[2BE]
5. |ISHpalette® Short hairpin amplifier H1 £ £ O' H2 D #ALIE
6. #H%E 05xSSCT ¢37°C3[Ex10%
7. 7 L3Rk Amplification /Ny 7 7 — =& or25°C 5 A E
8. BWREBH(+#&Z®) Amplification /¥ 7 7 —+ ISHpalette® Short hairpin amplifier H1 & O
H2 (+#%&) =R or25°C 2 K5
9. % PBST ©37°C1049x3[E, PBSTH4x1[H
10. #HA
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ISHpalette® Short hairpin amplifier 7w F 21
FeEZ7Ooban

B

- ISHpalette® Short hairpin amplifier H1 (GHERTE)

- ISHpalette® Short hairpin amplifier H2 (5ERTE)

- Hybridization Buffer (-20~-30°C {&7%. {£MAH&ET! CETE?EL'E%@)

- Amplification Buffer (5ERE. FEHRBIICERICRET)
-DNA7D—7¢HM&(20veocﬁT)<X¢«—y§%>

C AR —IVERR

- PBS

- PBST (PBS, 0.1% Tween20)

- 0.5xSSCT (0.5xSSC, 0.1% Tween20)

- EwRERE AS] (#32 : VECTASHIELD® Vibrance™, #H-1700, VECTOR LABORATORIES)

MARICERT 2KITEXRRICIERNase 7 ) —TH B ENEELWVWTTA, RLTHATIEDY £
Ao EERFIFOVZIICKZ[AITHLY B, ARIINA TV XA E—2avETRboESZE, BB
UEDRETREBHEEN R WL EH RNA ODRICIZRLMEMNTT,

£y R

—BH R D FENFER - BRZERICAVIEBAHONILERAIGEETT, Ry b Fv I OLENY
M SIERELES LKIERNA L — RO 0AFHT 2 2HELET,
A7 ARy X —
c37°CHDA > F aR—R—
- 25°CISBEAIRE /R A~ F 2 _— &(%%ﬁﬂ%T%ﬂV
MOREERTER 25°CICTETH, ABEEN DL TUWAWSEICIFERICIE 25°Clch Y 2HA (DL
BEDIENA v F 2 RN—K—TIEER U5ﬁuimumF#&ET@t@ofui¢)
Y= A T T —
< AV
s INT T 4 IV
e SEVAR
- REE
. j?/\“—ﬁiz

X1 apr— v«w@/ﬁfw%ﬁﬁbtv BlItESL —Y—BEHMEANETT,
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ISHpalette® Short hairpin amplifier 7w F 21
H v 7L DRR

BED/NT 7 4 YR, EEY R, FEY A, BEEMRR - FEiE. BT Ny 2 ORENAIETT,
RNA O <Clcd, A%PFA ICK 2ERETD L < 1F 10%HFHEEE L~ U VERICK 2 2EEE
Z SCTLIBRULEIToTLIEE W, Fle, FERLAURAFR-20°CUUTTREL TLLE L,

2=y F7A—-7RERDFAR

KEHTIIR =7y b 7A—7ORFERGFHIToTVET, THEKILI L,

1. FUIX—H—FICLYEHRIN/1AREFY T DNA IZOWT, 36 BED P1 '@l 7B—7%
LUO39BEDP2 B 7A—T%, TNZENHN4ICEET ORET B,

mouse-GAPDH-17-P1S41 mouse-GAPDH-17-P2S41

4; mouse-GAPDH-120-P1S41 4; mouse-GAPDH-120-P2S41
mouse-GAPDH-1174-P1S41 mouse-GAPDH-1174-P2S41

Pl 70~ 7EAR P270—/RaR

2. PL7O—7RABRBLV P2 70— FRAKRENZNIC TE #MA T, &4 U T DNA ORICEES
1~10uM (ST 2,

B @ 8FEHED P11 - P2 A% 50uM T 100pL 3 2GS N7z HE.
% P1A#YU I DNA % 90uL 92 8f&FEEA +TE & 180uL /&0 — 5uM P1 7' B —7BARK
% P2# Y I DNA % 90uL 92 8f&FEEA + TE % 180uL /™1 — 5uM P2 70— 7 BAR&

3. EARETHEE (-20~-30°C) REY %, HiEMEZEVRL THLEFIIHED Y LA,
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ISHpalette® Short hairpin amplifier 7w F 21

it R oReEOFIR

ﬂﬁé@%ﬁﬁ@a“f/ﬁ/l\fv \

- 1AH 5 FTORTy FICKEEZNITTICRRICITI CETENWCEF Y PITCAYET, Hoh
L& Hybridization /N 7 7 —2ZFRICE L. 7’O0—7AY D Hybridization /Ny 7 7 —DFfAE% L T
BLCERWTY,

- Hybridization /\v 7 7 =5 £ ' Amplification Ny 7 7 —[3dZRICERICEL THBFERLTFI L,
MRSV, 2TORERZyFIFY—T+oBHRLTHOERLTLKAEIVE#HX3E), *
7oo AENZXTA RN ZZAREKICH—ICWEDTZELSICHTTELITTIEECRIA NI REER
B CTRELRYVRLRFSANAFRLETREES L 2HEHLET,

- €D in situ Hybridization ;£ & [$E7: Y . Proteinase K 2L 7t F /L4, DNase LR (31T 5 HE
EHY EFBA, BEICESDTIEIVITFIANETFTTEZENHY £,

- J

e [1RHA]
Y D#fE
BRI A TEE - X5 4 FABEL, PBSICERTHHREELaV /Y Y REAE L 4,

2. BEEFPLIUVEBLE: X2 /- EFER104H
AR/ —=IZZAZ7A4 FEFETI0DEE LMAREORES L NEBNEEITS,

3. #i%:PBST EE5%Xx2[H
PBSTICRZ 4 FZ2ZERTODEIRLASFT 5, FHiFRFzH > —EERYERT,

4, FLnNATYXELE— 3 Hybridization /sy 77— EB5%
FRICE L7z Hybridization Ny 77— F—2—2%& 5 £ 512 100puL §2& X774 R EICFE
T, URICHAXEBEDERTZ 7400, vty FERBVLWTERAALR WL S ITERREL
NEE D, LI EWE D BEBICANTERTOOHEBHET 2,

5. #—%v b7 A—7AY Hybridization /R0 #EfE (EailcHAESH A
Hybridization /N 7 7 — I$EARTICEIEE L. T2I1C8B1R L TH <,
70— 7 BA7 1uM % Hybridization /X 7 7 —100pL (23 L 2uL 10 Z % (Final 9 20nM), AL L
7o 7'A—7 Hybridization #& (3 95°C 3 D DAEMZITL, R ICEH LICRICERE TERTH
BLTH,

XEHETTFOLEEEZITOIHGEIIERTS2X—7 v 7O —73 XT% 1 D0 Hybridization /Ny 7 7 —
ICAICEDITRBELTLIZE W,
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ISHpalette® Short hairpin amplifier 7w F 21

o 2MDRIARNHTATHEEGFADHK% SFA88-S23 Z AL TKRET 554

147 ORE RICEE it (x2)
Hybridization /Xv 7 7 — 100 uL 200 uL
BIEF A-S23 Pl 7O—7E&& 1uM 2L (#7920 nM) 4 uL
BIizF A-S23 P2 70—7BA®&1uM 2 uL (¥ 20 nM) 4 uL
7' B—7 AV Hybridization & 104 L 208 L

o 2MDRTA RKHSXTEEF A% SFA488-S23 T, BIF B # AT550-S41 THHT 2154

1 H7-Y) DRE AR a5t (x2)
Hybridization /Xy 7 7 — 100 pL 200 pL
BIizF A-S23 Pl 7o—7EBA&®1uM 2 uL (¥ 20 nM) 4 uL
BIEF A-S23 P2 7O0—7EE&& 1uM 2 uL (#7920 nM) 4 ul
BIzF B-S41 Pl 7o—7RB&®& 1uM 2 uL (#9 20 nM) 4 ul
BIEF B-S41 P2 70—/ Ba&®& 1uM 2 ul (#9 20 nM) 4 ul
7' B—7 AV Hybridization & 108 pL 216 uL

6. Hybridization 37°C overnight
274 KD OESBREEEAERBY RS (FLT7ATREEAOVTYRIAE > TOAWVEFFOR
FITTRICEY BR<) » 7B—7 Hybridization A& F—2>—2& > £ 512 100uL § 22714 K
DEICEY, UFICHAXEEDOERTT74LL%E, vty FERBVLWTEGAALREWLL SIS
FERLDE D, BEN AR VKD IEBEBICANT 3T CT—IREHRET 5,

BHITHET 37°CH 0.5xSSCT A#EATE2DT—RICA VFaR—Z—RICANTREHTEL, /¥7
TAIWLDRZA RHZ I SdAE L TWDS E Hybridization @B ANBELTLE S DT, [FAHEES A

WEIHITEET D,

2 BHEICH <,
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ISHpalette® Short hairpin amplifier 7w F 21

(2HH]

AT7EY DNA QLR : Y —< Y (9 F—ICTH 1 IR
WE7: ISHpalette® Short hairpin amplifier DE%51E 3 %,
(Z DB, 2uL HEAIZAIMEAIC L 2BRAZE L 3uL #50E T 3)

ISHpalette® Short hairpin amplifier ® H1 & H2 Z B S721HBE T ICEI4 D PCR tube (277F L.
Y=< LY A0 7—TI°C2Ho0%k. 10H7Y) 2°2CTDECLTVWE 159N IFTE°CETHY
L. 20 15570 I°CTF2H8PLTVWE 40 AT T 25°CETHY T, HNBIIRFELEHDH S
DT, BUEZIT>TVBRICTED 8, 9,10 DIEERZIT->TH S,

95°C 24
100 —
N Cze/ )
80 \\
T / P
e 65°C e/
B 40 - S
% e
T
20 Vs
25°C (fEFTTRE)
0 I T T I T |
0 10 20 30 40 50 60

Wi ()

Amplification /8y 7 7 — D #fig

Amplification /Xy 7 7 —%2GEENSH L, EETHET S B0oULE) , T, LUE®D 9, 10
DIEEATT->TH L,

MERICEDTENY 77 —DE-TRRAZZEDRHYETHN, Ny T77—DILIICEEHD
TH@EHY T A, F7oo Ny 7 7—DRELTVWBRIEHHBDT, ERET 30 FUERE-5
EHIBIRLTEVTLEE L,

%% 1 0.56xXSSCT 37°C10 4 x3 [
NI T4NLEE 2y FTERRCHN L, FORDTH W 37°CO 0.5xSSCT 12X 74 K%
3T°CTIONFRL. HiFd 5, FFRIEED S 2 AR YET,

7' L% . Amplification /Ny 77— 25°C5 4Ll E

Ny TR THRBOREY ZE U, FBICE L7z Amplification /Ny 77 —%2 X5 4 Fo LICEY, #
BWhEzh WL S IBEBEBEICANTERE/IL25°CTH HEBRET 5,
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11. REBRDOIERK
274 K 1#&H7) Amplification /X 7 7 —100uL (Z ISHpalette® Short hairpin amplifier H1 &

H2 #ZnZih 2uL 9 2B, vortex 3 # x3 [

]

ISHpalette® Short hairpin amplifier 7w F 21

Vs

SEEDOATEY DNAREIWEMT L/ A ADRRAICKRDZIDT, BEDEZHTF v IIKET 3
BEENLERIGEIT—FEITEST % (Hoechst ®IF4A Final lug/mLICH 2 & 512), ZEOEBEITH
BEIFRED hairpin amplifier H1L & H2 9 XT% 1 D Amplification /Xy 7 7 —IZREILC &L S ITRA L

TEEw (FEsh) .
.

12.

o 2MDODRSARFHSATEETF A DHh% SFA88-S23 #FHWTIHKRHET 384

1M DRE ait (x2)
Amplification /X 7 7 — 100 pL 200 uL
SF488-S23 H1 2 uL 4 uL
SF488-S23 H2 2 uL 4 uL
HEAR 104 L 208 pL

o 2MDRZARNHTATHEIEF A % SF488-S23 T, EIzF B & AT550-S41 TR L. [AKFIC

BEEHITHIHE

1M ) DRE ait (x2)
Amplification /Ny 7 7 — 100 uL 200 pL
SF488-S23 H1 2 uL 4 uL
SF488-S23 H2 2 uL 4 uL
AT550-S41 H1 2 uL 4 uL
AT550-S41 H2 2 uL 4 uL
Hoechst (100pg/mL) 1ul 2 uL
HEAR 109 pL 218 L

¥ERE% : Short hairpin amplifier A Y Amplification /8y 7 7 —

25°C 2 BFEIA

254 R oROREREEAELEBYKBRS (FLTATHREZBVWTYEANE > TLWAWEFRDORK
RIZFTERICEYBRL) o 11 TERLAZREARZET THLARELRRY E<UFICET T %, BT
L7cn, RFAPRHFRER#MEIITRFA FH AL TREBREEE S,

RO E S RBMEICANT 25°CE I3 =R

< 2 H%FIEﬂIE < o

RIGHEE#EIE 11 TATEY DNA ZBEHO TH o 2 FEIMARE LTlZE L, REARNMEE LT, +
DEEHDREEHR TS5 ENEROMINOWATT, 30T IERERFT A FHFREFZMBEITTR
FARHFRETREBREZEED L LT7OEVEENHNL LT WVWTT,

9
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13. %% : PBST 37°C104x 3[E. PBS =i 542MUE
PBSTICRZ4 & 371°CTL0pAERL. KFT 5, FHFEFE 2EEYIRT,
PBSICXZA4 FEZERTSDREEL. H%T 2,

14. #HA
HIGRBEIEDH A THAT 5,
HA%, BIRBLVEREZT X TICTREGEAFICL &Y 97" 1AM SV IRRMEL CHE
ATRETY ),

RERE LHAROFIEICOWT

ISHpalette® Short hairpin amplifier O FIEIZHE > TEREZEITD,
|

13 0%kEDH, 7ayF I ORBREET>TLIEE L,

N7 7 4 YR OFIEIZOWT
1 DB DB TIR/NZ7 74> - BF LY - BKUEBZITWPBSICRY, Tk, 20TELYSE
BEIT->TLIEE N, BFECAEBECSHINE I RNETT,

F—==27 Y FOFIEIZOWT

1 DES DRI T 75% MetOH/PBST 54 —50% MetOH/PBST 5 93—25% MetOH/PBST 5 93 & 1T L,

SOIRLYREZT>TLIEE W,

INA TN EAE =2 3 v BIOEREDKRIGIE 96well 7L — b iZ 1well H7= V) 1 {EFE%E A4, 100uL D&

TRISEE D EDBOAETERIARICAY £,

BEEIXIDIRERTRRICIT) ERFETRBELYPTCAY X9,

130TRRETIRT L7 SeeDB TEMBPL LEIR L T 72& Ly, (Scale % Cubic 7 & OBRLEAIKIZA

S2TWBHZENEZWRED HCR EYE DEMUDNBLL L T FIUADERTHDT, 2D L5 GHEZESD
JIFRERICETIIEL EE2TAIEATREND LNEE A, HCR EMH AT 2k ER L <

X0, )

%SeeDB EICET 2 L WLWERICOWTIE, SF BELSICLS 7 274 A4 b SeeDB Resources

(https://sites.google.com/site/seedbresources/) #SB 72 & Uy,

VIR O8BROFA >~ b

-1 aE—® mRNA AIEEIT/NZH 1 BEOBERRO > FFLe LTEHEINET, (REBEENZ VL ESH
M DHWTT)

-lar— v«»fﬁﬁ%?%t CIFHERBMELERL TIZE 0,

-1l O —%BETE0I1C1E NALT LULED L v X TR DELER (1%E%7Y 6 us/pixel U LH#
ﬁ??#\mmﬁgfﬁéﬁ CEEWVEWAE=RTAX= v 7L TSN [ L —Y—T
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ISHpalette® Short hairpin amplifier 7w F 21

RET DI EDDIRODTLIEI N, TRL=—D VT 3HFEYREDHY) FELADTHRERDEHRTHE WX
A,

CHEWHTRADTLEEEICERIRDO NNy VDB 2 EN B Y £T, TOHBEFHAR DX FERDIC
LTHTLIZE L,

CATAVELIIREEYR TCEREXAN B BV E 2L THERL TILELL,
CEREADBVFRICITHRL Y X% E D VADOEAZELT LG EOHATRRT 550D Y
EJC I

cEREERELALTHY 7 FANRIGWER, AL L TR EVWTT A7 0 —7 OREESHE
UTHRWEELHY £9, mMRNAICHT 57 A—T7HEEHEEZIECT L LIFEEL TATL/IZE L,

CARTAFINFEROBRBCHERERS L UVREDD, FERCEET LI LLHY ET,

CAB B EROMEEIIERICOZTE L TERRLTEY EEA,

- AR IIELAY EFE BN P BEYRT RS E ERIR  ERFALEENFR S NIRRT RS 7482506 5) € AL T, BT
RFPEHRATHRE - BRtzT--THEYET,
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