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Supplemental Figure 
 

 

 
 

 

Figure S1. Platform layout. (a) A photograph of a microfluidic device which consists of a 

standard single-layer PDMS and a 3”x1” glass slide, and (b) A schematic of the design and 

operating principles for hydrodynamic cell deformation.  
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Figure S2. Delivery efficiency as a function of sample concentration. The delivery efficiency 

decreased as the sample concentration increased to greater than 100 × 104 cells/mL.  All 

error bars indicate standard deviations (N = 3). 
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Figure S3. Delivery efficiency and cell viability of electroporation of K562 cells with 3–5 kDa 

FITC-dextran. (a) Cell viability is shown for electroporated K562 cells with and without FITC-

dextran at 0 and 18 h.  All error bars indicate standard deviations (N = 3).  (b) Threshold of 

electroporated K562 cells without FITC-dextran. The top 5% threshold is shaded in light green. 

(c) Efficiency of electroporation of K562 cells with FITC-dextran. Efficiency is shaded in darker 

green. 
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Figure S4. Cellular viability vs. Reynolds numbers tested (a) without dextran and (b) with 

dextran. All error bars indicate standard deviations (N = 3). 
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Figure S5. Cell (K562) viability. (Top row) Control cells and (middle row) cells collected after 

processing without dextran and (Bottom row) with dextran after processing using the 

presented platform at Re = 189. For all cases, the cells were cultured up to day 4.  
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Supplemental Tables 
 

Table S1. Sequence of M13mp18 scaffold DNA (7249 bases, 5’ - 3’). 

 

1 AATGCTACTACTATTAGTAGAATTGATGCCACCTTTTCAGCTCGCGCCCCAAATGAAAAT 

61 ATAGCTAAACAGGTTATTGACCATTTGCGAAATGTATCTAATGGTCAAACTAAATCTACT 

121 CGTTCGCAGAATTGGGAATCAACTGTTATATGGAATGAAACTTCCAGACACCGTACTTTA 

181 GTTGCATATTTAAAACATGTTGAGCTACAGCATTATATTCAGCAATTAAGCTCTAAGCCA 

241 TCCGCAAAAATGACCTCTTATCAAAAGGAGCAATTAAAGGTACTCTCTAATCCTGACCTG 

301 TTGGAGTTTGCTTCCGGTCTGGTTCGCTTTGAAGCTCGAATTAAAACGCGATATTTGAAG 

361 TCTTTCGGGCTTCCTCTTAATCTTTTTGATGCAATCCGCTTTGCTTCTGACTATAATAGT 

421 CAGGGTAAAGACCTGATTTTTGATTTATGGTCATTCTCGTTTTCTGAACTGTTTAAAGCA 

481 TTTGAGGGGGATTCAATGAATATTTATGACGATTCCGCAGTATTGGACGCTATCCAGTCT 

541 AAACATTTTACTATTACCCCCTCTGGCAAAACTTCTTTTGCAAAAGCCTCTCGCTATTTT 

601 GGTTTTTATCGTCGTCTGGTAAACGAGGGTTATGATAGTGTTGCTCTTACTATGCCTCGT 

661 AATTCCTTTTGGCGTTATGTATCTGCATTAGTTGAATGTGGTATTCCTAAATCTCAACTG 

721 ATGAATCTTTCTACCTGTAATAATGTTGTTCCGTTAGTTCGTTTTATTAACGTAGATTTT 

781 TCTTCCCAACGTCCTGACTGGTATAATGAGCCAGTTCTTAAAATCGCATAAGGTAATTCA 

841 CAATGATTAAAGTTGAAATTAAACCATCTCAAGCCCAATTTACTACTCGTTCTGGTGTTT 

901 CTCGTCAGGGCAAGCCTTATTCACTGAATGAGCAGCTTTGTTACGTTGATTTGGGTAATG 

961 AATATCCGGTTCTTGTCAAGATTACTCTTGATGAAGGTCAGCCAGCCTATGCGCCTGGTC 

1021 TGTACACCGTTCATCTGTCCTCTTTCAAAGTTGGTCAGTTCGGTTCCCTTATGATTGACC 

1081 GTCTGCGCCTCGTTCCGGCTAAGTAACATGGAGCAGGTCGCGGATTTCGACACAATTTAT 

1141 CAGGCGATGATACAAATCTCCGTTGTACTTTGTTTCGCGCTTGGTATAATCGCTGGGGGT 

1201 CAAAGATGAGTGTTTTAGTGTATTCTTTTGCCTCTTTCGTTTTAGGTTGGTGCCTTCGTA 

1261 GTGGCATTACGTATTTTACCCGTTTAATGGAAACTTCCTCATGAAAAAGTCTTTAGTCCT 

1321 CAAAGCCTCTGTAGCCGTTGCTACCCTCGTTCCGATGCTGTCTTTCGCTGCTGAGGGTGA 

1381 CGATCCCGCAAAAGCGGCCTTTAACTCCCTGCAAGCCTCAGCGACCGAATATATCGGTTA 

1441 TGCGTGGGCGATGGTTGTTGTCATTGTCGGCGCAACTATCGGTATCAAGCTGTTTAAGAA 

1501 ATTCACCTCGAAAGCAAGCTGATAAACCGATACAATTAAAGGCTCCTTTTGGAGCCTTTT 

1561 TTTTGGAGATTTTCAACGTGAAAAAATTATTATTCGCAATTCCTTTAGTTGTTCCTTTCT 

1621 ATTCTCACTCCGCTGAAACTGTTGAAAGTTGTTTAGCAAAATCCCATACAGAAAATTCAT 

1681 TTACTAACGTCTGGAAAGACGACAAAACTTTAGATCGTTACGCTAACTATGAGGGCTGTC 

1741 TGTGGAATGCTACAGGCGTTGTAGTTTGTACTGGTGACGAAACTCAGTGTTACGGTACAT 

1801 GGGTTCCTATTGGGCTTGCTATCCCTGAAAATGAGGGTGGTGGCTCTGAGGGTGGCGGTT 

1861 CTGAGGGTGGCGGTTCTGAGGGTGGCGGTACTAAACCTCCTGAGTACGGTGATACACCTA 

1921 TTCCGGGCTATACTTATATCAACCCTCTCGACGGCACTTATCCGCCTGGTACTGAGCAAA 

1981 ACCCCGCTAATCCTAATCCTTCTCTTGAGGAGTCTCAGCCTCTTAATACTTTCATGTTTC 

2041 AGAATAATAGGTTCCGAAATAGGCAGGGGGCATTAACTGTTTATACGGGCACTGTTACTC 

2101 AAGGCACTGACCCCGTTAAAACTTATTACCAGTACACTCCTGTATCATCAAAAGCCATGT 

2161 ATGACGCTTACTGGAACGGTAAATTCAGAGACTGCGCTTTCCATTCTGGCTTTAATGAGG 

2221 ATTTATTTGTTTGTGAATATCAAGGCCAATCGTCTGACCTGCCTCAACCTCCTGTCAATG 

2281 CTGGCGGCGGCTCTGGTGGTGGTTCTGGTGGCGGCTCTGAGGGTGGTGGCTCTGAGGGTG 

2341 GCGGTTCTGAGGGTGGCGGCTCTGAGGGAGGCGGTTCCGGTGGTGGCTCTGGTTCCGGTG 

2401 ATTTTGATTATGAAAAGATGGCAAACGCTAATAAGGGGGCTATGACCGAAAATGCCGATG 
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2461 AAAACGCGCTACAGTCTGACGCTAAAGGCAAACTTGATTCTGTCGCTACTGATTACGGTG 

2521 CTGCTATCGATGGTTTCATTGGTGACGTTTCCGGCCTTGCTAATGGTAATGGTGCTACTG 

2581 GTGATTTTGCTGGCTCTAATTCCCAAATGGCTCAAGTCGGTGACGGTGATAATTCACCTT 

2641 TAATGAATAATTTCCGTCAATATTTACCTTCCCTCCCTCAATCGGTTGAATGTCGCCCTT 

2701 TTGTCTTTGGCGCTGGTAAACCATATGAATTTTCTATTGATTGTGACAAAATAAACTTAT 

2761 TCCGTGGTGTCTTTGCGTTTCTTTTATATGTTGCCACCTTTATGTATGTATTTTCTACGT 

2821 TTGCTAACATACTGCGTAATAAGGAGTCTTAATCATGCCAGTTCTTTTGGGTATTCCGTT 

2881 ATTATTGCGTTTCCTCGGTTTCCTTCTGGTAACTTTGTTCGGCTATCTGCTTACTTTTCT 

2941 TAAAAAGGGCTTCGGTAAGATAGCTATTGCTATTTCATTGTTTCTTGCTCTTATTATTGG 

3001 GCTTAACTCAATTCTTGTGGGTTATCTCTCTGATATTAGCGCTCAATTACCCTCTGACTT 

3061 TGTTCAGGGTGTTCAGTTAATTCTCCCGTCTAATGCGCTTCCCTGTTTTTATGTTATTCT 

3121 CTCTGTAAAGGCTGCTATTTTCATTTTTGACGTTAAACAAAAAATCGTTTCTTATTTGGA 

3181 TTGGGATAAATAATATGGCTGTTTATTTTGTAACTGGCAAATTAGGCTCTGGAAAGACGC 

3241 TCGTTAGCGTTGGTAAGATTCAGGATAAAATTGTAGCTGGGTGCAAAATAGCAACTAATC 

3301 TTGATTTAAGGCTTCAAAACCTCCCGCAAGTCGGGAGGTTCGCTAAAACGCCTCGCGTTC 

3361 TTAGAATACCGGATAAGCCTTCTATATCTGATTTGCTTGCTATTGGGCGCGGTAATGATT 

3421 CCTACGATGAAAATAAAAACGGCTTGCTTGTTCTCGATGAGTGCGGTACTTGGTTTAATA 

3481 CCCGTTCTTGGAATGATAAGGAAAGACAGCCGATTATTGATTGGTTTCTACATGCTCGTA 

3541 AATTAGGATGGGATATTATTTTTCTTGTTCAGGACTTATCTATTGTTGATAAACAGGCGC 

3601 GTTCTGCATTAGCTGAACATGTTGTTTATTGTCGTCGTCTGGACAGAATTACTTTACCTT 

3661 TTGTCGGTACTTTATATTCTCTTATTACTGGCTCGAAAATGCCTCTGCCTAAATTACATG 

3721 TTGGCGTTGTTAAATATGGCGATTCTCAATTAAGCCCTACTGTTGAGCGTTGGCTTTATA 

3781 CTGGTAAGAATTTGTATAACGCATATGATACTAAACAGGCTTTTTCTAGTAATTATGATT 

3841 CCGGTGTTTATTCTTATTTAACGCCTTATTTATCACACGGTCGGTATTTCAAACCATTAA 

3901 ATTTAGGTCAGAAGATGAAATTAACTAAAATATATTTGAAAAAGTTTTCTCGCGTTCTTT 

3961 GTCTTGCGATTGGATTTGCATCAGCATTTACATATAGTTATATAACCCAACCTAAGCCGG 

4021 AGGTTAAAAAGGTAGTCTCTCAGACCTATGATTTTGATAAATTCACTATTGACTCTTCTC 

4081 AGCGTCTTAATCTAAGCTATCGCTATGTTTTCAAGGATTCTAAGGGAAAATTAATTAATA 

4141 GCGACGATTTACAGAAGCAAGGTTATTCACTCACATATATTGATTTATGTACTGTTTCCA 

4201 TTAAAAAAGGTAATTCAAATGAAATTGTTAAATGTAATTAATTTTGTTTTCTTGATGTTT 

4261 GTTTCATCATCTTCTTTTGCTCAGGTAATTGAAATGAATAATTCGCCTCTGCGCGATTTT 

4321 GTAACTTGGTATTCAAAGCAATCAGGCGAATCCGTTATTGTTTCTCCCGATGTAAAAGGT 

4381 ACTGTTACTGTATATTCATCTGACGTTAAACCTGAAAATCTACGCAATTTCTTTATTTCT 

4441 GTTTTACGTGCAAATAATTTTGATATGGTAGGTTCTAACCCTTCCATTATTCAGAAGTAT 

4501 AATCCAAACAATCAGGATTATATTGATGAATTGCCATCATCTGATAATCAGGAATATGAT 

4561 GATAATTCCGCTCCTTCTGGTGGTTTCTTTGTTCCGCAAAATGATAATGTTACTCAAACT 

4621 TTTAAAATTAATAACGTTCGGGCAAAGGATTTAATACGAGTTGTCGAATTGTTTGTAAAG 

4681 TCTAATACTTCTAAATCCTCAAATGTATTATCTATTGACGGCTCTAATCTATTAGTTGTT 

4741 AGTGCTCCTAAAGATATTTTAGATAACCTTCCTCAATTCCTTTCAACTGTTGATTTGCCA 

4801 ACTGACCAGATATTGATTGAGGGTTTGATATTTGAGGTTCAGCAAGGTGATGCTTTAGAT 

4861 TTTTCATTTGCTGCTGGCTCTCAGCGTGGCACTGTTGCAGGCGGTGTTAATACTGACCGC 

4921 CTCACCTCTGTTTTATCTTCTGCTGGTGGTTCGTTCGGTATTTTTAATGGCGATGTTTTA 

4981 GGGCTATCAGTTCGCGCATTAAAGACTAATAGCCATTCAAAAATATTGTCTGTGCCACGT 

5041 ATTCTTACGCTTTCAGGTCAGAAGGGTTCTATCTCTGTTGGCCAGAATGTCCCTTTTATT 

5101 ACTGGTCGTGTGACTGGTGAATCTGCCAATGTAAATAATCCATTTCAGACGATTGAGCGT 
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5161 CAAAATGTAGGTATTTCCATGAGCGTTTTTCCTGTTGCAATGGCTGGCGGTAATATTGTT 

5221 CTGGATATTACCAGCAAGGCCGATAGTTTGAGTTCTTCTACTCAGGCAAGTGATGTTATT 

5281 ACTAATCAAAGAAGTATTGCTACAACGGTTAATTTGCGTGATGGACAGACTCTTTTACTC 

5341 GGTGGCCTCACTGATTATAAAAACACTTCTCAGGATTCTGGCGTACCGTTCCTGTCTAAA 

5401 ATCCCTTTAATCGGCCTCCTGTTTAGCTCCCGCTCTGATTCTAACGAGGAAAGCACGTTA 

5461 TACGTGCTCGTCAAAGCAACCATAGTACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGG 

5521 TGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTT 

5581 CGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCG 

5641 GGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGA 

5701 TTTGGGTGATGGTTCACGTAGTGGGCCATCGCCCTGATAGACGGTTTTTCGCCCTTTGAC 

5761 GTTGGAGTCCACGTTCTTTAATAGTGGACTCTTGTTCCAAACTGGAACAACACTCAACCC 

5821 TATCTCGGGCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGAACCACCATCAAA 

5881 CAGGATTTTCGCCTGCTGGGGCAAACCAGCGTGGACCGCTTGCTGCAACTCTCTCAGGGC 

5941 CAGGCGGTGAAGGGCAATCAGCTGTTGCCCGTCTCACTGGTGAAAAGAAAAACCACCCTG 

6001 GCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGCA 

6061 CGACAGGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTAATGTGAGTTAGCT 

6121 CACTCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGCTCGTATGTTGTGTGGAAT 

6181 TGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGATTACGAATTCGAGCT 

6241 CGGTACCCGGGGATCCTCTAGAGTCGACCTGCAGGCATGCAAGCTTGGCACTGGCCGTCG 

6301 TTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCAC 

6361 ATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAAC 

6421 AGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGC 

6481 CGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACT 

6541 GGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTGACCTATCCCATTACGGTCA 

6601 ATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTG 

6661 ATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTCCTATTGGTT 

6721 AAAAAATGAGCTGATTTAACAAAAATTTAATGCGAATTTTAACAAAATATTAACGTTTAC 

6781 AATTTAAATATTTGCTTATACAATCTTCCTGTTTTTGGGGCTTTTCTGATTATCAACCGG 

6841 GGTACATATGATTGACATGCTAGTTTTACGATTACCGTTCATCGATTCTCTTGTTTGCTC 

6901 CAGACTCTCAGGCAATGACCTGATAGCCTTTGTAGATCTCTCAAAAATAGCTACCCTCTC 

6961 CGGCATTAATTTATCAGCTAGAACGGTTGAATATCATATTGATGGTGATTTGACTGTCTC 

7021 CGGCCTTTCTCACCCTTTTGAATCTTTACCTACACATTACTCAGGCATTGCATTTAAAAT 

7081 ATATGAGGGTTCTAAAAATTTTTATCCTTGCGTTGAAATAAAGGCTTCTCCCGCAAAAGT 

7141 ATTACAGGGTCATAATGTTTTTGGTACAACCGATTTAGCTTTATGCTCTGAGGCTTTATT 

7201 GCTTAATTTTGCTAATTCTTTGCCTTGCCTGTATGATTTATTGGATGTT  
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Table S2. Sequence of staple DNA strands for NT. 

Name Sequence (5’ - 3’) 

NT-1 TACATTTCACGACCGCAAATCCAATCGCATAT 

NT-2 ACCGCCAAACCCTTTCCGGCTTAGGTTGTGAAATAGCAAACG 

NT-3 ACTCAAAATATTTTAATTTATCAAAATCAAACACCAAGAACT 

NT-4 ACTTCTTGCCCTAATAGCGATAGCTTAGCATATGCCAGAAGG 

NT-5 TAAAAGACAGAAGATCGTCGCTATTAATCAACAGTGCCCTTT 

NT-6 AGAATCCCTGCAACCATAAATCAATATACAACATGAAGAGCA 

NT-7 CAGGAGGCTAAAGCTTAACAATTTCATTGAGAATAATCAGAG 

NT-8 GTATAACTCAATATAAGATGATGAAACAGACGACGCTGAACA 

NT-9 GCGCCGCGAGGAAGCGCGCAGAGGCGAACCTGTTTAATAACA 

NT-10 GCGGTCAATAGATTTAACGGATTCGCCTTATCCCATTGTTTA 

NT-11 AAGAAAGAAGTATTATGAATATACAGTATCGGCTGACAGCCA 

NT-12 GCTTGACCCTTTGCCAGAAATAAAGAAAAAGTACCACGAGCG 

NT-13 AAAGCACTATCATTAAGGGTTAGAACCTCATCGTATTGCACC 

NT-14 GAACCATTATCATCCAATATAATCCTGAATATAGATGCGGGA 

NT-15 TCTATCACAGAGAGGGTAGCTATTTTTGAGGGCGACATACAT 

NT-16 TATTAAAGGTCATTCACCATCAATATGACCCTGACGACAAGA 

NT-17 AGATAGGACGGTAAGTAAAGATTCAAAAGATGGTTACCAGGC 

NT-18 CCGAAATTTGATAAAACCCTCATATATTCGATTTTGAACTGA 

NT-19 CTGGTTTCAAATATCGGGAGAAGCCTTTAAGAAAACTTAGCC 

NT-20 TTCACCGCATTAAAAATCGGTTGTACCATATTACAGCCTGAT 

NT-21 GTTTTTCAACGCCAAATTAGCAAAATTACACATTCATACCAA 

NT-22 AACGCGCGCTTTCATAGTAGCATTAACAGAGGCATAAAAGAA 

NT-23 AGTCGGGATTCTCCTTGGGGCGCGAGCTGACGACGCGTAATG 

NT-24 GCTAACTGGTCACGCATTTCGCAAATGGAAGTTTTAAGACTT 

NT-25 CCGGAAGCCAGTTTCCCAATTCTGCGAATAGCGTCTCGGAAC 

NT-26 TGTGAAAGCACTCCAAGTACGGTGTCTGCCCCCTCCCGCTTT 

NT-27 TACCGAGCCAGGCAGAATATAATGCTGTATAAATCAACCGAT 

NT-28 CAAGCTTGGAAGGGGATAAGAGGTCATTAAGCAAACGATAGT 

NT-29 CCAGGGTTTGGCGAAACCAACAGGTCAGGAAAGACTTATCAGCT 

NT-30 GATTAAGTTGGGTGAAAAT 

NT-31 ATTTACATTGGCAGAACGCGA 

NT-32 CCAGTCATGACGCTTTTTGTC 

NT-33 GAGATAGGCCATTGCAAAGACAAAAGGGTATGTTACCGACCG 

NT-34 ACAGACACTATCGGGTAAATA 

NT-35 ACTGATATGATTAGCGTCACCGACTTGAAAGTTACGTTATAC 

NT-36 CCACCAGGTCTGTCCACCAGTAGCACCATACCGAAAGGGCTT 

NT-37 ACACCGCTGAGAAGCAATGAAACCATCGCAATAATTAATTTA 

NT-38 GAAAAATCCGATTAAATCAAGTTTGCCTCGCTAATTAAAGTA 

NT-39 CCCTCAAGTGCTTTCGGCATTTTCGGTCGAATTAAACAATAA 

NT-40 AGGAATTTACAGGGTTTCATAATCAAAACAGAGAGATCAACA 

NT-41 ACAACTACGCTGCGCGCCTCCCTCAGAGCGATTTTTCCTAAT 

NT-42 GATTTAGCGAAAGGAGCCACCACCCTCAAAAATAATCTTTCC 

NT-43 ATTAAATGGGGAAACGCCGCCAGCATTGAACGCTAGCACTCA 

NT-44 GTAACATTAAATCGGGCCTTGATATTCATGCTATTGGAATCA 

NT-45 GCGGAATCACCCAAAATGGAAAGCGCAGCCCGACTAGGCTTA 
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NT-46 GCTATCAGAACGTGCAGGAGTGTACTGGTAATCTTGAGAAAC 

NT-47 TCGATGAGTTGAGTGAGTAACAGTGCCCTGTACAGTAATTTC 

NT-48 ACCCCGGCGGCAAATTCGGAACCTATTAGGGAACCAAGAACT 

NT-49 GTATAAGGCCCCAGGAGACTCCTCAAGACATGTTAATCTACG 

NT-50 AAATTCGCCTGGCCCAGTACCAGGCGGATATCATCGGTAGAA 

NT-51 CAATAGGTTTTCACTATAGCCCGGAATAAGCGATTAACTAAT 

NT-52 GTAGCCAGGGGAGATACCGCCACCCTCAAAGAGGCAGTAAGA 

NT-53 CCGTCGGAAACCTGCAGAGCCACCACCCTAAAATAATAAAAA 

NT-54 TGGGATACACATTAGAACCCATGTACCGAGGACTAGCCAGAG 

NT-55 GCATCTGCATAAAGCTACAACGCCTGTAGACAGCACAATACT 

NT-56 GAAGATCTTGTTATCGTAACGATCTAAATTAAAGGAAATGCT 

NT-57 CCGGAAACTCGAATATGAATT 

NT-58 ACTGTTGGCATGCCTTTCAGCGGAGTGATTGATACGCGGATT 

NT-59 GCCAGCTTCCCAGTCGAATAATAATTTTTCGGTTTCAAATAT 

NT-60 ATGTAAATCTGACCATAAAGGTGGCAACATAGAAAAAATACC 

NT-61 CTACCTTAATAAGGTCCTTATTACGCAGCGACATTCAATATT 

NT-62 AAGAGTCTAGAAAACAATAATAACGGAAAAATTATTAGAAGA 

NT-63 AATCCTTTACCAGTCAGATAGCCGAACAGCCATTTTAGCAAT 

NT-64 CTTGCTTAATCGCCAGCAATAGCTATCTTTACCATCACCGAG 

NT-65 TAATGGAGCATTTTAATTGAGTTAAGCCATAGCAGGTACGCC 

NT-66 AAAATTAAAGGTAAAGAGGGTAATTGAGTTAGCGTAGCTAAA 

NT-67 TACCTGAGTTCAGCCGCATTAGACGGGAATAGCCCCGAGCAC 

NT-68 CCAAGTTAGTCCTGAATAGCAGCCTTTATCACCGGGCTTAAT 

NT-69 ATCGGGACATGTAGATCCAAATAAGAAACCGCCACAAGTGTA 

NT-70 AGGTTTATCCAAGAAATTTGCCAGTTACGAGCCGCGGAAGGG 

NT-71 ATTTGCACAAGCAATCCTGAATCTTACCACAGGAGATTTAGA 

NT-72 CTTCTGAGCCCAATAAATCAAGATTAGTCAAACAAGTGCCGT 

NT-73 ATGGCTTCTAAGAACGCCAAAGCTGCAAATTAATGCCGGATG 

NT-74 AGCTGATTCATTCAACCCAAATCAACGTTAAGCGTAAAACCG 

NT-75 GGAGACACGAGTAGACCTTCATCAAGAGTAATAAGAGTCCAC 

NT-76 TGAGTAAATCATTGGGACAGATGAACGGGTATAAATAGCCCG 

NT-77 ATAAAAATATACCAACGGTCAATCATAATTCTGAAGGTGGTT 

NT-78 CTGTAATAACGAACTCCGCGACCTGCTCGAAGGATGTCCACG 

NT-79 AGAGCATTCAGTTGACAACGGAGATTTGTAAGTGCATTGCCC 

NT-80 CAGGCAACATAACGCATCTTTGACCCCCGGTGTATCAGGGTG 

NT-81 AATTCTATATCATACCAACCTAAAACGAGAACCGCATCGGCC 

NT-82 AGCTATAAGCGAGATTCCATTAAACGGGTCATTTTGCTTTCC 

NT-83 TTGACCATAGTAAACTACAGAGGCTTTGTAACACTTGAGTGA 

NT-84 TATAACACGTCATACCTCAGCAGCGAAAGCATTCCATACGAG 

NT-85 TAAATATGTTCAGAAGGCTTGCAGGGAGGTTTTGTTTTCCTG 

NT-86 AGAGCTTTACCCTGCAACAACCATCGCCTGGGATTCCCCGGG 

NT-87 TAATTGCAAAGATTATTTCTTAAACAGCGAATAGACCAGTGC 

NT-88 GCGAACCAGACCGGAATAATTCGAGCCTTTAATTGTATTCACGTTAACG 

NT-89 GAAAACTTTTTCAAATAAGACAAAGATTCA 

NT-90 TTTAGAAACGCAAAGACACCAC 

NT-91 TTCATCTTGCTGATAGTAATAAAAGGGACTCATGGATTCATA 

NT-92 TGTGATATTTAACCCTGACCTGAAAGCGTCCAGAACAACCGA 
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NT-93 TAATTACAATAGTGTGAATGGCTATTAGGCCTGAGTCATTAA 

NT-94 AAATTCTGAAAACAAACATCGCCATTAAACCGTTGGGGAATT 

NT-95 AATTGAGCTGTAAATAAAACAGAGGTGAGTGAGGCTAGCAAG 

NT-96 GGCAGAGAACAGTAAGTGCCACGCTGAGAGGAACGCACCGTA 

NT-97 CCGACAAATTACATATCACCTTGCTGAAGAGCGGGCAGACTG 

NT-98 ACAACATGCAAAAGCTGGTCAGTTGGCAGCTTTGACCTTATT 

NT-99 ATAGATAACAAAATGTTATCTAAAATATCCGCCGCAACCAGA 

NT-100 TTACGAGGAAACAAAGAGCCGTCAATAGCGCTGGCCCTCAGA 

NT-101 TTATCATACGTCAGAGACTTTACAAACACGAGAAACACCAGA 

NT-102 TCGAGAACGTAAAACCGAACGTTATTAAGCCCCCGGTTGAGG 

NT-103 ACAAAGAGGTCGAGATAAATC 

NT-104 TCCGGTAAATTCATATATTCCTGATTATATGGCCCATTTACC 

NT-105 AGTCTGGGAACAAGTTTTAAC 

NT-106 AACTTTATGTGTAGTCGTAAAACTAGCAAAAAGAACAGTTAA 

NT-107 GGCTCATTTTTTAGTCAGAAAAGCCCCAGTTTGATACATGAA 

NT-108 TTAATAAACTTTTGTTAAATTGTAAACGGCAAGCGTAGGATT 

NT-109 AGATTCAAAAGCTATTTTTGTTAAATCAACAGCTGCGTCGAG 

NT-110 GCAGATAGGCAAAGTCAAAAATAATTCGTGGGCGCCACCGTA 

NT-111 GCAACACCTAATAGTCAACATTAAATGTTTAATGACACCCTC 

NT-112 CCAAAATTTTTCATGTGGGAACAAACGGACTGCCCCAGGGAT 

NT-113 GGGGTAATTAGATATTGGTGTAGATGGGTGCCTAAGAGTTTC 

NT-114 GCGGAATGTTGATTGAGGGGACGACGACACACAACACAGACA 

NT-115 TTAAACAGCAACTAAGCCAGCTTTCCGGATAGCTGCGTCTTT 

NT-116 AGGTCTTAATTGCTAAGCGCCATTCGCCAGAGGATTTGCTAA 

NT-117 GCATCAATCCTTTTCGATCGGTGCGGGCACGACGGAAGGAAC 

NT-118 CGCGTTTGCAAACTGGGGGATGTGCTGCAAGGC 

NT-119 TAGAAAACCAGCGCCAACAGGAAAAACGCATTCTGTAACTAT 

NT-120 GGCATGAAGGGAAGCCTTGCTGGTAATATAAGAATTGAGAGA 

NT-121 AAACCGATTATCACTAATAACATCACTTTCTTTAACGCTGAG 

NT-122 TTAAGAAGCAAAATCATCACGCAAATTAAAATACCCCCTTAG 

NT-123 AGAAACAACGTCACTGTTTTTATAATCAGGCGGTCGAATAAC 

NT-124 AGATAACGCGACAGAAGGGATTTTAGACAGCCAGCCCTTTTT 

NT-125 CCCTGAATTTTCATCCTCGTTAGAATCACCTCAAAAGAAAAC 

NT-126 TAAAAACGCCATCTCGCGTACTATGGTTAATCAACTTTCAAT 

NT-127 ACGTCAACCGGAACCGTAACCACCACACCTTTAGGTTGAATA 

NT-128 TATTATTCCCTCAGAGCGGGCGCTAGGGATAATACCTTTTAC 

NT-129 TCTTTCCCCAGAGCGCCGGCGAACGTGGATTCGACGATTTTC 

NT-130 CAGCTACGACGATTGAACCCTAAAGGGATTTTAAACAAAATT 

NT-131 GGTTTTGAAGCCAGATCAAGTTTTTTGGAACCACCGATTATA 

NT-132 ACCGGATGATGATAGACTCCAACGTCAAAGAGATCCCGTTCT 

NT-133 GCATAGGGTGCCTTGTTGTTCCAGTTTGAGCAAACAAAGGCC 

NT-134 CCAACTTTGCCTATATCCCTTATAAATCTGTCAATCAATGCC 

NT-135 GGAACGAAGAGGCTCAGGCGAAAATCCTAAAACAGCGCAAGG 

NT-136 AAATTGTTTTTGCTCTGAGAGAGTTGCATTAATATTATGACC 

NT-137 GCGCGAAATATAAGCAGTGAGACGGGCAGCTCATTAAGCCTC 

NT-138 TACACTAGGTTTAGGGCGGTTTGCGTATCGTCTGGAATCATA 

NT-139 CCACTACCCACCCTTCGTGCCAGCTGCAGAGCGAGTGGCATC 



13 

NT-140 TTTCATGCCAATAGATTGCGTTGCGCTCCGGATTGCCTGTTT 

NT-141 GAGGGTAGTACAAATGTAAAGCCTGGGGCGCATCGATTTAGT 

NT-142 TGCGGGATAGTTAGCCGCTCACAATTCCAGTATCGCATTCCA 

NT-143 ATATTCGTTAGTAATCGTAATCATGGTCCACCGCTCATGTTT 

NT-144 TGCGCCGTCAACAGTGCAGGTCGACTCTATTCAGGATGGCTT 

NT-145 TGCTTTCGGAATTGCACGACGTTGTAAACTCTTCGGTACCTT 

NT-146 GGCTCCAAAAGGAGCTTCAAA 

NT-147 GGAATAAGTTTACAATCGTCTGAAATGGATT 

NT-148 TGGTTTATACATACTAAATTTAATGGTTGGTTATAGCCAACA 

NT-149 TTGAGGGTTAAGACCGTTAAATAAGAATATAGGTCACGTGGC 

NT-150 AGGTGAAGGAAACGAGCCTGTTTAGTATATTAAGATGCGCGA 

NT-151 AGAGCCAAAGTAAGATAAAGCCAACGCTTAATTTTGAACGAA 

NT-152 GCCGGAAATGAAATATATTTAACAACGCTGTGAGTAGTATTA 

NT-153 ATCAGTACCACAAGCGAGCCAGTAATAATGAATTAAGCAAAT 

NT-154 TAGCGCGCAAAGTCAGTAATTCTGTCCAAACATCATATCAAA 

NT-155 AGCGTTTAGGGAAGTAATGCAGAACGCGTTATTCAAGTTGAA 

NT-156 GCCACCAAAATGAAAACAAGAAAAATAAGATTGCTAGCACTA 

NT-157 ACCGCCATATCCCAAAACCAATCAATAAACAGTACATTTGAG 

NT-158 ACCACCAAGAGCCTACGGGTATTAAACCTTGCGTAAACTCGT 

NT-159 CAGGTCAAATTTTAGCCGTTTTTATTTTACCATATAGTTTGA 

NT-160 CTCATTAAAGCCTTAGCAAGCAAATCAGTTGTTTGAGAAGGA 

NT-161 GTTCCAGAAGAGGCGTTTTAGCGAACCTTCTCTGAACTACGT 

NT-162 GGCTTTTATTCATTGTGAATAAGGCTTGTATTCAATACAAAG 

NT-163 GGGGTCACTGGCTGTAAATTGGGCTTGAGGGTGAGAAGAGAA 

NT-164 TGCCCCCTGAAAGATGAATTACCTTATGTTAAATGCATATGT 

NT-165 AGTATTAGGCGCAGGTCAGGACGTTGGGATTTCAAGAAGATT 

NT-166 AGCGGGGGTCGAAATAACGGAACAACATAAAACATTTTGTTA 

NT-167 AGGGTTGACAAAGTAGATTTAGGAATACAGCAATATTTTAAC 

NT-168 CTCAGGAAAACACTCCAAAAGGAATTACTCCAATACCTTCCT 

NT-169 AGAACCGGAAGGCAACCCTCGTTTACCAGAAAAGGTAACAAC 

NT-170 AGCAAGCAGGAAGTGGCTTTTGCAAAAGTCAATAAACCGTAA 

NT-171 GTCACCAGCAACGGATGTTTAGACTGGACGAGTAGTAACCGT 

NT-172 GCCCTCATCGTCACAATATTCATTGAATGAAGTTTGCCTCAG 

NT-173 CCAGACGGTCGCTGAAACGAGAATGACCAGCTCAATCTGGTG 

NT-174 ACAACTTACAATGAACTATTATAGTCAGTTTGCGGCTGCGCA 

NT-175 AACTAAAGAGGTGAAAGAGGAAGCCCGATTAGAGACTATTAC 
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Table S3. Sequence of staple DNA strands for DO. 

 

Name Sequence (5’ - 3’) 

DO-1 GCCAGTTATAATTTCAACTTTATTCATCAAGAG 

DO-2 AGATAGGGTTGACACCAGAACGAGTCAAATCAACGTAA 

DO-3 CCAGTTTGGTGATGGTGGTTCCGAAATCGGCACCTGGCCCT 

DO-4 GGACTCCAAAGACGGGAGAATTAACTGAGCAGGCGAA 

DO-5 CCAACGCTATTTTAAGAACTGGCAGATGAACGGTGT 

DO-6 TATCCCAATTTTTCACCAGTGAGACAAAGCCTGGGGTGCCT 

DO-7 AATCCTGTTAACAAGAGTCCACTATTAACAACATT 

DO-8 GCGCATTCGTCAAAGGGCGAAAAAGGGAAGAAAAATCTAGATACATAAC 

DO-9 ATAACATAAAAAATATCAGAGAGATAACCCACATTAATGAATCG 

DO-10 ACGTCAAAAATGGGGAGAGGCGGTTTGCTCACTGCCCGC 

DO-11 GGTGGTTTTTCCCAAATAAGAAACGGCCTAATTT 

DO-12 TGCCCTTCACCGAAATCCCTTATAAATCAAACATATTATT 

DO-13 GAGAGAGACCAGAAGGAAACCGAGGAACACAACATACGAGC 

DO-14 ACGCTGGTTTGCCCCAACACCCTGAATCTTACCGAAGC 

DO-15 GCCAACGCGCGAAAATAGCAGCCTTGAATCTTA 

DO-16 ACATTAATTGCGTTGCGCGTATTGGGCGCCAG 

DO-17 AATGAGTGAGCTCGAATTCGTAATCGTCACCGACTTGAGCCTTCGGTCA 

DO-18 CGGAAGCATAAAGTGTGGGCAACAGCTGAT 

DO-19 GCCGAACAAAGTTTTGCAGCAAGCGGTCC 

DO-20 CCTTTTTAAGAACGCAGTATGTTAGCAAACGGAATAA 

DO-21 ATAGCAATAGCTACAAAGTCAGAGGGTAATTGAGCGCTACAGGGAA 

DO-22 ATAATAAGAGCGTGCTGCAAGGCGATTTTGGGAAG 

DO-23 TGCCAGCTGCAAGAATTGAGTTAAGCCCA 

DO-24 TTTCCAGTCGGGCGACGGCCAGTGCCAAGCCGGAAACG 

DO-25 GGCATGATTATTCATATGGTTTACCACATTAAATGTGAGCGGAGTGTAC 

DO-26 ATACATAAAGGTCAGCTGGCGAAAGGGGGATAAGAAACAATGAA 

DO-27 CAGGGTTTTCCCAGTCGCAAAGCG 

DO-28 GGTCGACTCTAGAGGGCAAAATCACCAGTAGCGCCTTTAG 

DO-29 AATTATCACCATGGTCATAGCTGTTTCCTGTGTGAAATTTTGACGGA 

DO-30 AATTATTCAATCAGCTCATTTTTTATATTTAAATTGTAACAAAGGCT 

DO-31 AGGTAAATAGTTATCCGCTCACAATTCCAACGCAATAATCGACATTC 

DO-32 AACCGATTGTAATTCGCGTCTGGCTAATCAG 

DO-33 AATAGAAAAAGACTCCTTATTAAAGTAAGCAGATA 

DO-34 GTTTATTTTGGGAACAAACGGCGACCGTTCCAGTAAGCTGCCCCCT 

DO-35 CGCTATTACGCGGCAACATATAACGTTGGTG 

DO-36 GGCGATCGGAGTTTGAGGGGACGAGCAGGTCAGACGATTATACTTTT 

DO-37 CCATTCGCCCGCACTCCAGCCAGCACCACCACCAGAGCCAATTTTTA 

DO-38 TCACCAATGAAATGCCGGAAACCAGACGACGTTGTAAAAAAACCTGTCG 

DO-39 TCGGCATTATTTGGGAATTAGAGCCAATCCCCGGGTACCGAGCTAACTC 

DO-40 TAGCCCCCTTATCGCATTAAATTTTTGTTAATTAAAGGTG 

DO-41 CTTTCATCAAGCGCCAAAGACAAAAGGGAACGGAATACCCAAAAGAACT 

DO-42 ATGGGATAGGTCAAAGAAACGCAAAGACACCACGTAGAAAATAC 

DO-43 TAGATGGTCCTCATTAAAGCCAAGTATTAAGA 

DO-44 CCTCAGGAAGATATTCAGGCTGCGCAACTGAAGTTGGGTAACGC 
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DO-45 CAGCACCGTACCGCCACCCTCAGAGAATGTGTAGGTAAAGAGTGGCATC 

DO-46 AGAATCAAGTTTACCATTACCATTAGCAAGGCTTGCATGCCTGCA 

DO-47 CGTCAGACACCACCGGAACCGCCAGTCAAATCACCATCCGCCTGTAGC 

DO-48 TCACCGGAACCAGAGCCTGTAGCGCGTTTTCA 

DO-49 TTGTTAAAATTTAGCGTTTGCCATCTTTTCATAAATTA 

DO-50 AGATTGTATAAGCAAAACCAATAGGAACGCCATCAAAAAAGGGAGGGA 

DO-51 AAAAGCCCGAGAATCGATGAACGGCCTCAGAACCGCCACCAGACCGG 

DO-52 TGGTAATAAGTTAATCATATGTACCCCGGTTGACTTCCTGTAGCCAG 

DO-53 CTTTTGATGATACAGAGTAACAACCCGTCGGATTCTCCGTGTCACAATC 

DO-54 ACAAACAAATAAAGCGCATCGTAACCGTGCATCTGCCTGCGGGCCTCTT 

DO-55 TTGACAGGAGGTTGAGCGACAGTATCGG 

DO-56 CAGAGCCGCCACCAGATTTCCGGCACCGCTTCTGGCCATCGATAG 

DO-57 ATGCCGGATGTACCGTAACACTGCCAGACGTTAGTAAAGAATAATA 

DO-58 ATCAGGTCCCACCCTCATTTTCATAAACAACT 

DO-59 AACTAGCATGTCTTAACGGGGTCAG 

DO-60 TGCCTTGAAATAGGTGTATCACCTACCTTTAATTGCTCAGCAAAGCG 

DO-61 GCCTATTTGGATAAGTGCCGTCGGGATGGCTTAGAGCTAAAATCAG 

DO-62 CTGAAACATGAAGAATGGAAAGCGCAGTCTCTGAATTTGATTGACCGTA 

DO-63 GGCTGAGACTCCAAAAACATTATGACCCTGTAGGCCTTGATATTC 

DO-64 GCGGGAGAATAAAGCCTCAGAGCGGAAGTTT 

DO-65 GAACCCTCTAAATCATACAGGCACGAACGAGTAGATTTGCTTGATAC 

DO-66 AAGGCCGGAGACTCCCTCAGAGCCGCCACCCTCAGAAATCAGTAGCGAC 

DO-67 GTACAAACTACAAAATATGATATTCAACCGTTCTAGCTGATAATCAAAA 

DO-68 AATAGGAACCCAGAGGGTAGCTATTTTTGAGAGATCTAACGTTAATATT 

DO-69 CCCTCAGAGCCAATTGCCTGAGAGTCTGGAGCAAACAACAAAAACAGGA 

DO-70 GTATAGCCCGGGTAACAGTGCCCGTATAAACAGTTAAGTCATACATGG 

DO-71 GATTAGGATCTCAACATGTTTTAATGAGGCTTGC 

DO-72 CAAAATTAAGCAAGCCTTTATTTCAACGCAAGGATAAAGCCGCCAGCA 

DO-73 CATTAACATCCAAATATATTTTAAATGCAATGCCTGAGTCCACCACCCT 

DO-74 AATTCTACAAATGGTCAATAACTTATCAGCTTGCTTTCGCATGAGGAAG 

DO-75 ATTCCACAGATTTGGGGCGCGAGCTGAAAAGTTCAAAAGGGTGAGA 

DO-76 TTCAACAGTTTTTCGAGCTTCAAAGCGAACCCTCAGAACCGCCA 

DO-77 AAGCAAAGCCCGAAAGACTTCAAAACTGGATAGCGTCCAA 

DO-78 CAGGATTAGAGAGGTACTCAGGAGGTTTAGTACCGCCACTAATCGTAA 

DO-79 ATGCTGTAGTAGCGGGGTTTTGCTCAGTACCAGGCCGGAACCTATTATT 

DO-80 CTAAAGTACGGTGTCTATAAAGCTAAATCGGTTGTACCTCAAGAGAAG 

DO-81 CATTCCAACCATCGCCCACGCATAAGACAGCATCGGAACG 

DO-82 TTCCCAATTCTGAGGCAAAGAATTAG 

DO-83 TATATTTTCACAGCCCTCATAGTTAGCGTAAAAAGGCTC 

DO-84 TCTCCAAAAACGATCTAAAGTTTTGTCGTCTTTAGTTTCGTCACCA 

DO-85 ATTTTTTCAAAAACGAAAGAGGCAAAAGAATACACTAAAAACAACTAA 

DO-86 AGGAATTGCTGAATTTTCTGTATGGGATTTTGCGGGATAGCAAGCCC 

DO-87 GAATAGAAAGGACACTCATCTTT 

DO-88 GATTGCATCATAAATATTCATTGAGAGAGGCTTTTG 

DO-89 ATAGTCAGACTTTTGATAAGAGGTCATTTTTGCAGAGGGTTGATATAA 

DO-90 GTCTTTACCCTTTAAACAGTTCAGAAAACGAGAAGCCGCTTTTGC 

DO-91 AGGGAGTTAAAGTGACCATAAATCATAATTGCTGAATATA 
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DO-92 CGATAGTTTACAGAGGCTTTGAGGCGCAGACGGTCAAT 

DO-93 TCTTAAACAAGTTTGACCATTAGATACATTTCGCTAATAGTAGTAG 

DO-94 CAAAAGGATACGTAATGCCACTACAATTGTGTCGAA 

DO-95 GACCCCCAGAATGTTTAGTATCGCGTTTTAACAGCGGAGTGA 

DO-96 TACTGCGGAATCGTCAAAAAGATTAAGAGGAACTCCAACAGGT 

DO-97 GGGATCGTCAAACACTATCATAACCCTCGTTTACCACATTCA 

DO-98 AGGGTAGCAACGGCGCGCCGACAATGACAACATATAACAGTTGA 

DO-99 TTTCCATTAAACGGGTAAAAGCCTTTAATTGTATCGGTCTGTTTAGC 

DO-100 ATCGCCTGATAGAAGGCACCAACCTCGTTGAAAA 

DO-101 CGAAACAAAGTACACCGGATATTCATTACCAGTAAATTGGG 

DO-102 CAAAAGAAGTTTTCAGTGAATAAGAAAGATTCATCAGT 

DO-103 AAAACCAAAATAGCATCCCCCTCAAATGCTGACTATT 

DO-104 GTAAGAGCCCCTCAGCAGCGAAACCGATATATTCGGTCGCATATGCAA 

DO-105 CATAAGGGAACCGAAATTACGAGGCATA 

DO-106 CCGGAACGAGGACTAAAGACTTTTTAGGTGAATT 

DO-107 ATCCGCGACCTGCATAGGCTGGCTGACCATCATTGTGAA 

DO-108 TAATCTTGACAAGAAACGGAGATTTGTATC 

DO-109 CAAAGCTGCTCATTGCCAGAGGGGGTAATAGTAACGATTATACCAAGCG 

DO-110 TGAGATTTAGGAATACCAGACGACGATA 

DO-111 ACTAATGCACGTTAATAAAACGAACTAACGGAAAGAACGT 

DO-112 GCCAAAAGGACTGACCAACTTTGAAAGAGGACTCATTATACC 

DO-113 ACAGACCAGGCGCTCCATGTTACTTAG 

DO-114 CTTGAGATGGTTCAAAATAAACAGCAGAATAGCCCG 

DO-115 ATTACAGGTAGGCTTGCCCTGACGAGAAAGTGTTGTT 

DO-116 AGTCAGGACGTTCCGTCTATCATTTTATCCTTACAGAGAGA 

DO-117 TTACCTTATGCGAACGAGCGTCTTTCCAGAATTTTTTGTTTA 
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Supplemental Movie 
 

Supplemental Movie S1.  K562 cell deformation process. At Re = 189, a stream of cells formed 

by inertial effects enters and deforms with large strain in the extensional flow region, creating 

transient pores that facilitates effective exogenous materials transport into the cell cytoplasm. 


