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Supplementary Fig. 1 The lssDNAcs were assayed by agarose gel electrophoresis. The lssDNAcs were amplified by Klenow (exo-) DNA polymerase (lane 1 for 0.5 h, lane 2 for 1 h) and Bst 2.0 DNA polymerase (lane 3 for 0.5 h, lane 4 for 1 h).
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Supplementary Fig. 2 The plasmid of pCAG-Cas9-2A-mCerulean-2A-PuroR. The binding sites for lssDNAcs were marked next to Cas9.
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The coding frame of Cas9-2A-mCerulean-2A-PuroR and binding sequences for the toehold of primary probes are shown in red.
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Supplementary Fig. 3 AmpFISH imaging with primary amplification probes for Gad1 mRNA in the mouse brain slices (A) and secondary amplification probes via branching amplification (B). 
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[bookmark: _GoBack]Supplementary Fig. 4 The signal-to-noise (SNR) of IF imaging using two anti-Th antibodies from Abcam (No. ab6211) and Sigma-Aldrich (No. AB152) exhibits a significant difference. This indicates IF imaging is greatly dependent on the antibody titer. The antibody titers from different sources vary, resulting in unstable IF signals.
Supplementary Text 
A 200 L amplification system was used and 1.2 L and 1.0 L of amplification primers and ring primers were added to the system, respectively. The average recycled amount of probes ranged from 3 g to 5 g. One sample needed a 0.5 g lssDNAc, that is, one tube of probes (50 L) can be used in 6 to 10 samples. 
Bst 2.0 DNA polymerase: 8000 U/mL, total volume 200 uL, ￥680/tube. A 200 L amplification system needs 2 L Bst 2.0 DNA polymerase. The cost for each tube is ￥6.8. 
T4 ligase use: 350 U/L, 25000 U, ￥117 from Takara corp. The cost of each tube of ligase is ￥3.3.
Oligonucleotides synthesis: ￥8 - ￥10 for each amplification reaction. 
To prepare lssDNAc probe (50 L, averaging 60–100 ng/L) in one tube, ￥3.3 (T4 DNA ligase), ￥6.8 (Bst 2.0 DNA polymerase), and ￥8–10 (oligonucleotides) were required. The total cost was ￥18.1–￥20.1.
Each tube reaction of lssDNAc probes can be used for around 6 to 10 samples, that is, the cost of each lssDNAc probe for each sample is between ￥2.0 and ￥3.0. Each sample need one to five lssDNAcs. So total cost of lssDNAc probes including secondary probes should be ￥2.0–￥15 ($0.28–$2.1) for each sample.

Supplementary Table
	Fig.2A oligo synthesis

	EYFP-1
	ATGAACTTCAGGGTCAGCTTGCCGTAGGTGGCATCGTTAGTTGGGATGTATTGAAGGAGGAT

	EYFP-2
	TTGAAGAAGATGGTGCGCTCCTGGACGTAGCCTTCGTTAGTTGGGATGTATTGAAGGAGGAT

	EYFP-3
	TAGTTGTACTCCAGCTTGTGCCCCAGGATGTTGCCGTTAGTTGGGATGTATTGAAGGAGGAT

	EYFP-4
	GAAGAACGGCATCAAGGTGAACTTCAAGATCCGCCATTAGTTGGGATGTATTGAAGGAGGAT

	Padlock for EYFP
	p-AATACATCCCAACTAAACCCTCTAACTTCCATCACAACAGTAATCCTCCTTC

	Fluo-EYFP
	ACCCTCTAACTTCCATCACA(Cy5)

	

	Fig.2B oligo synthesis: smFISH for Cas9

	Cas9 -1
	AGGCGCTCAGGGGGGCCTTGGTGATCTCGGT ATAGGAAATGGTGGTAGTGT

	Cas9 -2
	AGTTGGGGGTCAGGCCCAGGCTCAGGGCAAT ATAGGAAATGGTGGTAGTGT

	Cas9 -3
	GGCGTCCACGCCGCTGGCGTTGATGGGGTT ATAGGAAATGGTGGTAGTGT

	Cas9 -4
	ATCACGGCCCAGCCCACAGAGTTGGTGCCGA ATAGGAAATGGTGGTAGTGT

	Cas9 -5
	ATGTTGCCGAAGATGGGGTGCCGCTCGTGCT ATAGGAAATGGTGGTAGTGT

	Cas9 -6
	CCTGCCGCCGCAGAATGGCGTGCAGCTCTCC ATAGGAAATGGTGGTAGTGT

	Cas9 -7
	CCCCTGGCCAGAGGGCCCACGTAGTAGGGGA ATAGGAAATGGTGGTAGTGT

	Cas9 -8
	CCTGGCTGGCTCCGCCGTCAATGTAGCCGGC ATAGGAAATGGTGGTAGTGT


To be continued 
	Cas9-9
	CTTCCGGCTCAGCCTGCCCCAGCCGGTGT ATATAGGAAATGGTGGTAGTGT

	Cas9-10
	CTGCTCGCCGCTCAGGAAGGCGGGCTTTCT ATAGGAAATGGTGGTAGTGT

	Cas9-11
	CGTGCAGGCTATCGCCCTGGCCGGACACCT ATAGGAAATGGTGGTAGTGT

	Cas9-12
	CCAGTTCGCTCAGGCCGCCTCTCTCGGCCT ATAGGAAATGGTGGTAGTGT

	Cas9-13
	TCTTGCCGGACTGCTTGTCCCGGATGCCGT ATAGGAAATGGTGGTAGTGT

	Cas9-14
	CTTCGGAGGGCACGTTGTCGCTCTTGCCCCG ATAGGAAATGGTGGTAGTGT

	Cas9-15
	ATCACGATGTTCTCGGGCTTGTGCCGGCCC ATAGGAAATGGTGGTAGTGT

	Fluor-Tamra (Cas9)
	ACACTACCAC CATTTCCTAT(TAMRA)

	Fig.2B oligo synthesis: AmpFISH for Cas9

	Cas9 –Amp1
	AGGCGCTCAGGGGGGCCTTGGTGATCTCGGTTTAGTTGGGATGTATT GAAGGAGGAT

	Cas9 -Amp 2
	AGTTGGGGGTCAGGCCCAGGCTCAGGGCAAT TTAGTTGGGATGTATT GAAGGAGGAT

	Cas9 -Amp 3
	GGCGTCCACGCCGCTGGCGTTGATGGGGTT TTAGTTGGGATGTATT GAAGGAGGAT

	Cas9 -Amp4
	ATCACGGCCCAGCCCACAGAGTTGGTGCCGA TTAGTTGGGATGTATT GAAGGAGGAT

	Cas9 –Amp5
	ATGTTGCCGAAGATGGGGTGCCGCTCGTGCT  TTAGTTGGGATGTATT GAAGGAGGAT

	Cas9 –Amp6
	CCTGCCGCCGCAGAATGGCGTGCAGCTCTCC TTAGTTGGGATGTATT GAAGGAGGAT

	Cas9 –Amp7
	CCCCTGGCCAGAGGGCCCACGTAGTAGGGGA TTAGTTGGGATGTATT GAAGGAGGAT

	Cas9 –Amp8
	CCTGGCTGGCTCCGCCGTCAATGTAGCCGGC TTAGTTGGGATGTATT GAAGGAGGAT

	Cas9 –Amp9
	CTTCCGGCTCAGCCTGCCCCAGCCGGTGTAT TTAGTTGGGATGTATT GAAGGAGGAT

	Cas9 –Amp10
	CTGCTCGCCGCTCAGGAAGGCGGGCTTTCT TTAGTTGGGATGTATT  GAAGGAGGAT

	Cas9 –Amp11
	CGTGCAGGCTATCGCCCTGGCCGGACACCT TTAGTTGGGATGTATT GAAGGAGGAT

	Cas9 –Amp12
	CCAGTTCGCTCAGGCCGCCTCTCTCGGCCT TTAGTTGGGATGTATT GAAGGAGGAT

	Cas9 –Amp13
	TCTTGCCGGACTGCTTGTCCCGGATGCCGT TTAGTTGGGATGTATT GAAGGAGGAT

	Cas9 –Amp14
	CTTCGGAGGGCACGTTGTCGCTCTTGCCCCG TTAGTTGGGATGTATT GAAGGAGGAT

	Cas9 –Amp15
	ATCACGATGTTCTCGGGCTTGTGCCGGCCC TTAGTTGGGATGTATT  GAAGGAGGAT

	Padlock-1st-Cas9
	p-AATACATCCCAACTAA ACCCTCTAACTTCCATCACAACAGTA ATCCTCCTTC

	Fluor-1st-Tamra (Cas9)
	ACCCTCTAACTTCCATCACA(Tamra)

	For the second round hybridization

	Cas9-2nd-adaptor
	ACCCTCTAACTTCCATCACA GCATGGGATCGTTGT CTGCTTGAGG

	Padlock-2nd-Cas9
	p-ACAACGATCCCATGCACTCACACCTC AAA ATCCCATGCACTCACACCTCAAGCAG

	Fluor-2nd-Tamra (Cas9)
	ATCCCATGCACTCACACCTC(Tamra)

	For the third round hybridization

	Adaptor-3rd
	ATCCCATGCACTCACACCTC TAGGATAGACTT CTGACTAGGT

	Padlock-3rd-Cas9
	p-AAGTCTATCCTA TTCTCAACCTAACCTAAATCCTATTCTCAACCTA ACCTAGTCAG

	Fluor-3rd-Tamra (Cas9)
	TCCTATTCTCAACCTAACCT(TAMRA)

	

	Fig.3B oligo synthesis 

	Gad1-P1
	CTCGGCGGGGGGAATCACGAGGCCGTTGCT  TTAGTTGGGATGTATTGAAGGAGGAT

	Gad1-P2
	TGCTTGCACGATCCCTGGTCCGGCACGGG     TTAGTTGGGATGTATTGAAGGAGGAT

	Gad1-P3
	CGCTCCCGCGTTCGAGGAGGTTGCAGGCGA  TTAGTTGGGATGTATTGAAGGAGGAT

	Gad1-P4
	TCTGGTGCATCCATGGGCTACGCCACACCA   TTAGTTGGGATGTATTGAAGGAGGAT


To be continued 
	Gad1-P5
	AGGAGTGGAAGATGCCATCAGCTCGGTGGT  TTAGTTGGGATGTATTGAAGGAGGAT

	Padlock-Gad1
	p AATACATCCCAACTAA  ACCCTCTAACTTCCATCACAACAGTA ATCCTCCTTC

	For the second round hybridization

	2nd-adaptor
	ACCCTCTAACTTCCATCACA GCATGGGATCGTTGT CTGCTTGAGG

	Padlock-2nd
	p-ACAACGATCCCATGCACTCACACCTC AAA ATCCCATGCACTCACACCTCAAGCAG

	Fluor-2nd-Tamra
	ATCCCATGCACTCACACCTC(TAMRA)

	

	Fig.3D oligo synthesis

	GFP-P1
	TCCCGGCGGCGGTCACGAACTCCAGCAGGA GACATCATAGGAAATG GTGGTAGTGT

	GFP-P2
	AGCGGGCGAAGCACTGCAGGCCGTAGCCGA GACATCATAGGAAATGGTGGTAGTGT

	GFP-P3
	GCTCGATGCGGTTCACCAGGGTGTCGCCCT GACATCATAGGAAATGGTGGTAGTGT

	GFP-P4
	ACCTCGGCGCGGGTCTTGTAGTTGCCGT GACATCATAGGAAATGGTGGTAGTGT

	GFP-P5
	CCTGGACGTAGCCTTCGGGCATGGCGGACT GACATCATAGGAAATGGTGGTAGTGT

	Padlock for EYFP
	pCATTTCCTATGATGTC AGAGTGAGTAGTAGTGGAGT ACACTACCAC

	For the second round hybridization

	2nd-P1
	ACACTACCACCATTTCCTAT TGCATGTGAAAGGAAT GGGTTGTGGT

	2nd-P2
	ACTCCACTACTACTCACTCT TGCATGTGAAAGGAAT GGGTTGTGGT

	Padlock for-2nd
	ATTCCTTTCACATGCA TTTCTACCACTAATCAACCC ACCACAACCC

	Fluro-EYFP
	TTTCTACCACTAATCAACCC(TAMRA)

	

	Fig.4 oligo synthesis

	Ch8
	ATGTATCTACTCAACTAACAGTGCTGAACATTTCTATTGATTAGTTGGGATGTATTGAAGGAGGAT

	Padlock-for Ch8
	p-AATACATCCCAACTAA ACCCTCTAACTTCCATCACAACAGTA ATCCTCCTTC

	Fluo-Ch8
	TCCCAACTAAACCCTCTAACTTCCATCACAACAG(TAMRA)

	

	Fig.5 oligo synthesis

	CaMKII-P1
	ACGATCTGCCATTTGCCGTCCCTGCGGTGC TTAGTTGGGATGTATT GAAGGAGGAT

	CaMKII-P2
	GCGGGGTATGCCGCCTGCATCCAGGTACTG TTAGTTGGGATGTATT GAAGGAGGAT

	CaMKII-P3
	AGGCGATGCAGGCTGACTCGTCACCCAT TTAGTTGGGATGTATT GAAGGAGGAT

	CaMKII-P4
	AGCAGCCACATTCCACGGACAAAGAGCGG TTAGTTGGGATGTATT GAAGGAGGAT

	CaMKII-P5
	TGTCGTGGCGACTTCTGTGAACAAGCAGGT TTAGTTGGGATGTATT GAAGGAGGAT

	Padlock-CaMKIIa
	pAATACATCCCAACTAA ACCCTCTAACTTCCATCACAACAGTA ATCCTCCTTC

	For the second round hybridization

	2nd-adaptor
	ACCCTCTAACTTCCATCACA GCATGGGATCGTTGT CTGCTTGAGG

	Padlock-2nd
	p-ACAACGATCCCATGCACTCACACCTC AAA ATCCCATGCACTCACACCTCAAGCAG

	Fluor-2nd-Tamra
	ATCCCATGCACTCACACCTC(TAMRA)
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