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SUPPLEMENTAL RESULTS 

Supplemental table 1: Table listing sequences of all smFISH probes used in this study. 

(☼) denotes the position of the fluorophore in the sequence. 

Probe mix 

name 

Sequences (☼5′ → 3′) 
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gcl mRNA   

48 probes 

Quasar670 

gatcccactatttgacccat, ctcagcgacgttcatatgca, aaagatgaatcagtgctgcg, ttttttgggctgagtggtgt, 
ctgggtggtagtaagaagtt, tgaagagcgccttgtatatg, acatccgagttcttttcctc, cttatccagagccatgacag, 
tacaccttatgcaggtgcca, gaagtatggactctggctca, cacgtcccattgaacatagt, atgaaattctgctgggcttc, 
gtcgtccaggattgtgatct, atggaaccaaagacagcatc, cgatttcgatctcatcggaa, accgagataacatctgctga, 
ttccgtctaagtggaacaac, atgttatccaccatcacctc, aatactggatagctgtctcc, aaaggtggacttcttgactc, 
agcagattgatctggaacca, caggttcggttgcttactat, atcagctcaatggagatgtg, tcacatacaaatcgggactg, 
tagagtgtacagcgagaact, agtcgtaggaacatccatgt, aaaagctcctgcgtctttag, aaagtatgtccactggacga, 
aagaccttcacataaggctg, gtactgggttcgtagcttct, agatccatgtagtggttggt, gccactccttgggtataata, 
tggttgtgaatgtgccgata, gatacgtagtaatgcatccc, tacaatcctcctgcccatga, aaagaactgctcatcgtcca, 
atccatgccaaagttgaagc, aatgttcagtctacgcgagt, atgaacttgcgtttcgtctg, tttatcgaggtcaccgtggt, 
agaacagatctcggacgttt, ttgggtctaacaccatgagt, gcattaccaccagcatgttt, gcattaccaccagcatgttt, 
tccttgaaactctgattcgg, tatggagagagaggttgtcg, ttgctccgatttccgaaatg, tgaaaacggccgaatcatca 

gcl  (1
st
 third) 

32 probes 

Quasar670 

ggctctccaaatcttttagt, ttatctctgttttgctgcag, catttcaattccgttcgctg, ctgattaggcatgcggttta, 
acacgggctaaaattctacg, ttcactggcttcgtttcaat, gccgtacttttatataacag, acttgtaaaactgcagttac, 
atggctgagcgcaggaattc, catggatcccactatttgac, acacctcagcgacgttcata, gcttccgcttccgtcgattg, 
cccaaagatgaatcagtgct, gcgccttgtatatgtactgg, ccgagttcttttcctccttg, cttatccagagccatgacag, 
gtacaccttatgcaggtgcc, tagaagtatggactctggct, ccacgtcccattgaacatag, atgaaattctgctgggcttc, 
gtcgtccaggattgtgatct, ccaggctagcaacggtgatc, tacatggaaccaaagacagc, gctgactcgatttcgatctc, 
ggccaataccgagataacat, tctaagtggaacaacgtggc, ggcacacttgtcgatgattc, ccggactaatgttatccacc, 
tcgtaatactggatagctgt, cacaccgtactggcaggcgg, aggtggacttcttgactccg, agattgatctggaaccactg 

gcl (2
nd

 third) 

31 probes 

Quasar670 

cggttgcttactataaatgc, atggagatgtgcctaagcag, ggtcagggcactcatcagct, ggtcagggcactcatcagct, 
gcatcacatacaaatcggga, cagtagagtgtacagcgaga, gtcgtaggaacatccatgtg, ctctggatcgtagtcgggat, 
aaaagctcctgcgtctttag, ctggacgacatcaccactag, agcggctggtaaagtatgtc, gccaagaacgagcgttcctc, 
aagaccttcacataaggctg, gtactgggttcgtagcttct,  gatccatgtagtggttggtc, ccttgggtataatattgtca, 
ttgtgaatgtgccgatacag, acgtagtaatgcatcccagt, gaggactacaatcctcctgc, aactgctcatcgtccagctg, 
gcatcgcatgcagttctcaa, caggctcaagcaacatacgt, gtccagcgccacttctggta, atccatgccaaagttgaagc, 
gcgagtccatgatcaggatg, gtgccgacgaatgttcagtc, taagcactcgctcgtgctcg, atgaacttgcgtttcgtctg, 
gtttatcgaggtcaccgtgg, gaacagatctcggacgtttg, ctcgttcttttcgaggctaa, tctaacaccatgagtggcac 

gcl (3
rd

 third) 

28 probes 

Quasar670 

gagaagtggatgcaccaact, accaccagcatgtttattga, ttgaaactctgattcggtgg, ctcgctgagcggaacaattt, 
ccgatttccgaaatgggtat, cagcggtctgtcgctgtttg, gaatcatcagcactggacgg, gctcagagtcaccaatgaaa, 
gaccaagcgattctgggccg, gattgcgcccgtttcgctag, tgctcagcacgccagttgtc, attggtttggtggactgctc, 
ctgcgggtaaatgaacaaaa, aaacaactacaacgagcccg, gcgatggcgataaacgaatt, 
gagtgatcagccgtagctaa, tcgatgtacaaacgtctaga, acgattgcggatatgcttat, atatagatctgcgcattcca, 
gcgtcattacatgatactag, ccatttaagtagatgacgta, ggcactagagtgtgcgtcta, ttgcaacgcctacatattgt, 
atttctttgccgcgtttttt, aacttgcaggattcgaagac, gggacagtaattacatgcgt, ctgtgcgtacatttagcgag, 
tgatcactcaaggtaatagt 

nos mRNA 

48 probes 

CAL Fluor 590 

ggtaaagctacgcgccaact, acggcaattccaggaatttt, acttgaaacaactgcgaagc, aaaatcgtatgtcccttaga, 
aaatcgtgacgcagaggcaa, aactaaactcgcttttgggt, ttcgcgatacttctttatct, gcacagtttattcaactgaa, 
caaatcctcacccaaaaacc, ttatcgcgcactctactttc, aaatccgggtcgaaagttac, taaacgctgcaaaagctgcc, 
gctttgatcggaatgcgtat, ccaggcgctatttaaacgtt, gcacgggataacgctctaaa, agtgatcgttcgttgtctat, 
gtttccctttcacagaaaca, gccacgacgattgaacaagt, tccattcatcaactttcgga, aaatgaaggcgaccagttgc, 
cgaaatttttcggccgcaag, ttcaaagtgttcctttttca, tgatacgattgacagttcga, cttgctatttcctttagcaa, 
acaatgaatgcgtagccgac, tactcttcgcttatctatca, gcggttgtttcatgtgtgaa, cgagccattgaatttttcat, 
aaccatttctttatttggca, tccaagttgctgcggaacat, tcctctggcgtgaaaagcag, tgcaggcccagaatgttgag, 
ccactggtatccaaatacat, gtaatgggcggactcaaagt, tcggccagaaaagggaagtg, 
cataaggagcgaattggcgg, caagtggtagtggtactgtc, ttgctggtgactcgcactag, aaggatcgcgcaatctcgtc, 
cgtcacctgcgcaaagattt, catagccattggtcgcgaac, taggacatgcgaccgagatc, cattaagttgccgccattgg, 
agtgggtggcgagtggaatg, cacacgttgttcagatgctc, ggctggtatatacgacatgt, ctgcaaacccattgtattgg, 
cgagattggtggacacagtg 

osk mRNA 

48 probes 

CAL Fluor 590 

cgcgcacggatatatagttg, cacctcactatctatatcgg, atatcgtgattccattctgg, cgatattcactcttgatgct, 
tgcagtggaaatggattgcc, caggaaatccgtcacgttgt, cagcggtcacattgggaatg, tcgctttcaggttgaagatc, 
aggaggtgaccgttcttcag, tttctggttgagcaccatat, tatgttctccagggacggag, gtttgaagggattcttccag, 
ggtgttcagctgggacagag, cttttcatccgttatcttgg, catttgatgcagcgaaaccg, agatgcttccaattatcctg, 
ggcttgctggtagaaattgt, gcatttttggcgcatttacg, gctgtagatgttgatgggta, caggtggagccaaattgatt, 
ttttctggctttgggttctg, caaatggcggttttcagtcg, gccgttaaatggatgcacaa, tggcgtctcttcattatgtt, 
gttaaaatcgttggcgtggg, agaatcgttgtaggttccac, aatccgagttaatcgtcagc, aagtccagcagataggcatc, 
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aaaatcatcgcccataagcg, tccattcgggcgagatatag, acgcctaaatcggcatttta¸ caaagtcctgactgcaggac, 
attgatcgtcagtccggata, tgagtaccctcgggtaattg, ccgatccgatattgacgatg, gatctgaaccaaaggcttgc, 
tcagtagccgaaaatcgtgc, accaatcgcatattgtgcat, gcggtgcaagatttgttaga, ttatcgtgacaatagttgcc, 
atcggtagattttgtcacat, gcattcgcttcggataaact, atgtcgatgacctttaggtg, cctttcgttgattagacagg, 
agcaatcaaatcgcaccacg, gatagggttccttggaaccg, cgaccgattttgttccagaa, caataacttgcagtacgcgc 

gcl red 

45 probes 

Quasar 570 

tccaaatcttttagttatgg, ttccgttcgctgtcaatttt, aattctacgcgagtctgatt, cgttcactggcttcgtttca, 
gagcgcaggaattcttactt, cagcgacgttcatatgcatg, cccaaagatgaatcagtgct, ccgagttcttttcctccttg, 
gtacaccttatgcaggtgcc, ccacgtcccattgaacatag, gtcgtccaggattgtgatct, tacatggaaccaaagacagc, 
ggccaataccgagataacat, ggcacacttgtcgatgattc, cggcctcgtaatactggata, attgatctggaaccactgaa, 
gatgtgcctaagcaggttcg, tacaaatcgggactggcggt, atgtgcgcagtagagtgtac, cgggtcctctggatcgtagt, 
ctggacgacatcaccactag, gccaagaacgagcgttcctc, gtactgggttcgtagcttct, ccttgggtataatattgtca, 
acgtagtaatgcatcccagt, aactgctcatcgtccagctg, caggctcaagcaacatacgt, atccatgccaaagttgaagc, 
gtgccgacgaatgttcagtc, atgaacttgcgtttcgtctg, gaacagatctcggacgtttg, tctaacaccatgagtggcac, 
accaccagcatgtttattga, ctcgctgagcggaacaattt, cagcggtctgtcgctgtttg, gctcagagtcaccaatgaaa, 
cgccagttgtccgcagattg, ctgcgggtaaatgaacaaaa, gcgatggcgataaacgaatt, tcgatgtacaaacgtctaga, 
atatagatctgcgcattcca, ccatttaagtagatgacgta, ttgcaacgcctacatattgt, aacttgcaggattcgaagac, 
ctgtgcgtacatttagcgag 

gcl green 

45 probes 

Quasar 670 

ctctgttttgctgcagttgg, catgcggtttaagccatttc, aaataaaataaacacgggct, cagttacagtgccgtacttt, 
tcccactatttgacccatgg, cttccgtcgattgctgaaca, gcgccttgtatatgtactgg, cttatccagagccatgacag, 
tagaagtatggactctggct, atgaaattctgctgggcttc, ccaggctagcaacggtgatc, gctgactcgatttcgatctc, 
tctaagtggaacaacgtggc, ccggactaatgttatccacc, gtggacttcttgactccgac, gcttactataaatgcttagc, 
gggcactcatcagctcaatg, cgagaactccgtctgcatca, ggatgcagtcgtaggaacat, aaaagctcctgcgtctttag, 
agcggctggtaaagtatgtc, aagaccttcacataaggctg, gatccatgtagtggttggtc, ttgtgaatgtgccgatacag, 
gaggactacaatcctcctgc, gcatcgcatgcagttctcaa, gtccagcgccacttctggta, gcgagtccatgatcaggatg, 
taagcactcgctcgtgctcg, gtttatcgaggtcaccgtgg, ctcgttcttttcgaggctaa, gaagtggatgcaccaacttt, 
ttgaaactctgattcggtgg, ccgatttccgaaatgggtat, gaatcatcagcactggacgg, ctagccgaccaagcgattct, 
attggtttggtggactgctc, aaacaactacaacgagcccg, gagtgatcagccgtagctaa, acgattgcggatatgcttat, 
gcgtcattacatgatactag, ggcactagagtgtgcgtcta, atttctttgccgcgtttttt, gggacagtaattacatgcgt, 
tgatcactcaaggtaatagt 

gcl intron 

48 probes 

Quasar 570 

aaacaaggtacacaaagggg, ctaacgaacgacgcaaaact, gcagttaatccgcagctata, tatatccccatgttcctggc, 
gatatggaaaacggaccacc, ttgtttggccctgataacac, aacgcttatttacgatggcc, aaatcagctgattgacagct, 
cagataaggctacaagcagc, aaatttgggacgtccgaaat, agttgccttagacgactgag, gcactgatttcgtagggaat, 
ggagactcgaactcgaactc, gaagaagccaacaagcatgg, ccaaggagttaacggctaaa, aggaggattgttccactttt, 
ttcgaaatgtatcatccgga, tttatctactgcaccttggg, acaagttttcacgcttgaca, aagtgcatttccaaacgatt, 
gtgcctgaagcttttgtttc, ccgagtttccaaaagtcgta, gatgaccaagaccaccaaac, attacgtcaccacttgaagc, 
caaaacaagacgattgcagc, tcccaaagcgtgtatttctt, aagagtagtgttccaaaccg, ggacgcagactaagcataaa, 
gacagtctcggactatggat, ggatctcattgatatgggcg, aacaatcaaacggacgcttt, atatgtgtatttgctgccca, 
tggaagctactgctactaca, tgatgtaaccatgtcaaggc, gttgtgtttatgctttgccg, aatgagatcaaacgagctcg, 
tagcgcaaacatatttgggt, aagcgattttaacgacctga, aagaaacagagaagcatccg, ggtcgacaaaatgcaattca, 
cgcaataagcccaagactaa, gcgatgctcggaaaacttaa, ggaaagcgcatccattcata, cgactttacaggccctaaaa, 
agtttcattccgccaaactg, cctcaatggaaccagttgac, ctgacagattgcgtgttgat, aaaaatgcggtctgttatcg 

gcl 3’UTR 

48 probes 

Quasar 670 

ttgtgaatgtgccgatacag, acgtagtaatgcatcccagt, gaggactacaatcctcctgc, aactgctcatcgtccagctg, 
gcatcgcatgcagttctcaa, caggctcaagcaacatacgt, gtccagcgccacttctggta, atccatgccaaagttgaagc, 
gcgagtccatgatcaggatg, gtgccgacgaatgttcagtc, taagcactcgctcgtgctcg, atgaacttgcgtttcgtctg, 
gtttatcgaggtcaccgtgg, gaacagatctcggacgtttg, ctcgttcttttcgaggctaa, tctaacaccatgagtggcac, 
gaagtggatgcaccaacttt, accaccagcatgtttattga, ttgaaactctgattcggtgg, ctcgctgagcggaacaattt, 
ccgatttccgaaatgggtat, cagcggtctgtcgctgtttg, gaatcatcagcactggacgg, gctcagagtcaccaatgaaa, 
gaccaagcgattctgggccg, gattgcgcccgtttcgctag, tgctcagcacgccagttgtc, attggtttggtggactgctc, 
ctgcgggtaaatgaacaaaa, aaacaactacaacgagcccg, gcgatggcgataaacgaatt, 
gagtgatcagccgtagctaa, tcgatgtacaaacgtctaga, acgattgcggatatgcttat, atatagatctgcgcattcca, 
gcgtcattacatgatactag, ccatttaagtagatgacgta, ggcactagagtgtgcgtcta, ttgcaacgcctacatattgt, 
atttctttgccgcgtttttt, aacttgcaggattcgaagac, gggacagtaattacatgcgt, ctgtgcgtacatttagcgag, 
tgatcactcaaggtaatagt 

 

 


