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1. Preparation of DNA origami.
 [image: ]
Figure S1. AFM pictures of (A) Tube and (B) Rectangle, and (C) Tube and (D) Rectangle immediately after buffer exchange.

From Figure S1A and S1B, it is confirmed that DNA origami was achieved as designed. The yield of tube was about 70%. From Figure S1C and S1D, DNA origami was mostly undamaged immediately after buffer exchange. 


2. Stability of DNA origami after protein precipitant buffer exchange
[bookmark: OLE_LINK14][bookmark: OLE_LINK15][bookmark: OLE_LINK18][bookmark: OLE_LINK19]AFM was used to confirm the stability of DNA origami in protein precipitant buffer. It is proved that DNA origami remains intake and is stable in protein precipitant buffer over a period of 15 days. The Rectangle configuration is more stable than the Tube. It is noted that the Tube is more difficult to be adsorbed onto mica due to the less contact area with mica surface so that it has saw tooth edge observed under AFM.

Table S1. The AFM images of Tube and Rectangle (length of Tube and Rectangle is 110 nm) in protein precipitant buffer over time.

	day
	Tube
	Rectangle

	1st day
	[image: ]
	[image: ]

	5th day
	[image: ]
	[image: ]

	10th day
	[image: ]
	[image: ]

	15th day
	[image: ]
	[image: ]




3. Pore size effect
Experimental condition:
Catalase concentration: 1.5, 3.0, 5.0 mg/mL
Size of pore: 8 nm, 11 nm, 22 nm
Temperature: 4 °C
Experimental result in Figure S2: Tube with different size in the same concentration can all promote catalase crystallization and there is little difference between the 8 nm, 11 nm and 22 nm Tube as for crystallization success rate.
[image: C:\Users\zb\Desktop\chem Mater\新加pore+PICTURE\1.5-左上.jpg]
Figure S2 (a). Crystal percentage for 1.5 mg/mL Catalase over a period of 11 days with the Tube conformation DNA origami with different pore sizes of 8 nm (red line), 11 nm (blue line), 22 nM (green line) and Blank control (black line) at 4 °C.

In Figure S2 (a), Catalase concentration is 1.5 mg/mL, which is hard to crystallize because the concentration is too low to reach the protein supersaturation. The success rate of control condition is lower than 5%. However, the success rate with different pore sizes of DNA origami is about 6 times of Blank. It illustrates that DNA origami can efficiently promote protein crystallization.



[image: C:\Users\zb\Desktop\chem Mater\新加pore+PICTURE\3-左上.jpg]
Figure S2 (b). Crystal percentage for 3.0 mg/mL Catalase over a period of 11 days with the Tube conformation DNA origami with different pore sizes of 8 nm (red line), 11 nm (blue line), 22 nM (green line) and Blank control (black line) at 4 °C.

In Figure S2 (b), Catalase concentration is 3.0 mg/mL and success rate of Blank condition is about 20%. It reached about 30% when adding DNA origami with different pore sizes. More importantly, the crystallization rate with DNA origami is much quicker than Blank condition before the 6th day, which we can observe from the slopes in this Figure. This shows DNA origami has a direct impact on protein crystallization.


[image: C:\Users\zb\Desktop\chem Mater\新加pore+PICTURE\5-左上.jpg]
Figure S2（c）. Crystal percentage for 5.0 mg/mL Catalase over a period of 11 days with the Tube conformation DNA origami with different pore sizes of 8 nm (red line), 11 nm (blue line), 22 nM (green line) and Blank control (black line) at 4 °C.



In Figure S2 (c), Catalase concentration is 5.0 mg/mL. In this situation, the final success rate of all four situations is similar, about 30%. This is because higher concentration protein is easier to get to protein solution’s supersaturation. However, the slopes of crystallization with DNA origami are much higher than Blank condition before the 6th day. This means DNA origami improves protein crystallization in the early stage of crystallization.
S-13

4. Pictures of crystals with different concentrations of rectangular DNA origami 

Table S2. The images of 5 mg/mL Catalase crystals with 0, 2, 4, 6 nM rectangular DNA origami on the 5th day (scale bar: 600 μm)

[image: ]

When Catalase concentration is 5 mg/mL, number of crystals would increase as increasing DNA origami concentration. This is because DNA origami can promote crystallization speed. When DNA origami concentration is higher, nucleation and crystal growth would be accelerated. However, there is little difference about crystal morphology with different shapes of DNA.
5. Pictures of crystals with different concentrations of Catalase

Table S3（a）. The images of 1 mg/mL Catalase crystals with 6 nM tubular DNA origami, rectangular DNA origami, Blank, M13 and M13rs on the 9th day (scale bar: 600 μm)

[image: ]

When Catalase concentration is only 1 mg/mL, protein can crystallize with help of 6 nM DNA origami. In contrast, there is no crystal in the drops with Blank, M13 or M13rs. However, there is little difference about crystal shape or density in the drops with Tube and Rectangle.

Table S3（b）. The images of 1.5 mg/mL Catalase crystals with 6 nM tubular DNA origami, rectangular DNA origami, Blank, M13 and M13rs on the 9th day (scale bar: 600 μm)

[image: ]

When Catalase concentration is 1.5 mg/mL, protein can crystallize with help of 6 nM Tube and rectangle DNA origa. In contrast, there is no crystal in the drops with Blank, M13 or M13rs.

Table S3（c）. The images of 3 mg/mL Catalase crystals with 6 nM tubular DNA origami, rectangular DNA origami, Blank, M13 and M13rs on the 9th day (scale bar: 600 μm)

[image: ]

When Catalase concentration is 3 mg/mL, it is easier to crystallize. There are more crystals in the drops with DNA origami.

Table S3（d）. The images of 5 mg/mL Catalase crystals with 6 nM tubular DNA origami, rectangular DNA origami, Blank, M13 and M13rs on the 9th day (scale bar: 600 μm)

[image: ]

When Catalase concentration is 5 mg/mL, it is easier to crystallize. There are more crystals in the drops with DNA origami.


Table S3（e）. The images of 7 mg/mL Catalase crystals with 6 nM tubular DNA origami, rectangular DNA origami, Blank, M13 and M13rs on the 9th day (scale bar: 600 μm)

[image: ]

When Catalase concentration is 7 mg/mL, it is easy to crystallize even in Blank condition and there is no difference among these conditions as for crystal shape. However, it looks that there are more crystals in drops with DNA origami – Tube and Rectangle. This means DNA origami can promote crystal number in drops

6. Sequence of DNA origami
We used the same method to synthesize all the DNA origami, prepared in an assembly buffer containing: 12.5 mM Mg(OAc)2, 20 mM CH3COOH, 40 mM Tris, 2 mM EDTA, pH 8.0. It was annealed at 95 °C for 5 mins, then exposed to a temperature decrease at a rate of 1 °C /min until 4 °C. As for tubular DNA origami with 8, 11, 22 nm diameter, The diameter of the corresponding rolled-up tubular DNA origami (Tube) was 8 nm × 100 nm, 11 nm × 100 nm, 22 nm × 100 nm with 2 nm in wall thickness, respectively.

[image: Macintosh HD:Users:butterfly:Desktop:附图1.png]
[bookmark: _GoBack]Figure S3. Design details of the rectangular DNA origami (70 nm × 100 nm ).


Table S4. DNA sequence of DNA origami
For 8 nm Tube
	Number
	DNA sequence (5’- 3')

	16
	GCTCATTTTCGCATTAAATTTTTGAGCTTAGA

	24
	ACCCAAATCAAGTTTTTTGGGGTCAAAGAACG

	19
	TAGAATCCCTGAGAAGAGTCAATAGGAATCAT

	21
	TTTAACGTTCGGGAGAAACAATAATTTTCCCT

	23
	GGATTTAGCGTATTAAATCCTTTGTTTTCAGG

	26
	TAGCCCTACCAGCAGAAGATAAAAACATTTGA

	43
	ATCAAAATCGTCGCTATTAATTAACGGATTCG

	44
	CTGTAAATCATAGGTCTGAGAGACGATAAATA

	45
	CCTGATTGAAAGAAATTGCGTAGACCCGAACG

	46
	ACAGAAATCTTTGAATACCAAGTTCCTTGCTT

	47
	TTATTAATGCCGTCAATAGATAATCAGAGGTG

	48
	AGATTAGATTTAAAAGTTTGAGTACACGTAAA

	49
	AGGCGGTCATTAGTCTTTAATGCGCAATATTA

	50
	GAATGGCTAGTATTAACACCGCCTCAACTAAT

	67
	TAACCTCCATATGTGAGTGAATAAACAAAATC

	68
	AAATCAATGGCTTAGGTTGGGTTACTAAATTT

	69
	GCGCAGAGATATCAAAATTATTTGACATTATC

	70
	AACCTACCGCGAATTATTCATTTCCAGTACAT

	71
	ATTTTGCGTCTTTAGGAGCACTAAGCAACAGT

	72
	CTAAAATAGAACAAAGAAACCACCAGGGTTAG

	73
	GCCACGCTATACGTGGCACAGACAACGCTCAT

	74
	GCGTAAGAGAGAGCCAGCAGCAAAAAGGTTAT

	91
	TATGTAAACCTTTTTTAATGGAAAAATTACCT

	92
	TTGAATTATGCTGATGCAAATCCACAAATATA

	93
	GAGCAAAAACTTCTGAATAATGGAAGAAGGAG

	94
	TGGATTATGAAGATGATGAAACAAAATTTCAT

	95
	CGGAATTATTGAAAGGAATTGAGGTGAAAAAT

	96
	ATCAACAGTCATCATATTCCTGATTGATTGTT

	97
	CTAAAGCAAGATAGAACCCTTCTGAATCGTCT

	98
	GCCAACAGTCACCTTGCTGAACCTGTTGGCAA

	113
	CCAGCAGGGGCAAAATCCCTTATAAAGCCGGC

	115
	GCTCACAATGTAAAGCCTGGGGTGGGTTTGCC

	117
	GCTTCTGGTCAGGCTGCGCAACTGTGTTATCC

	118
	GTTAAAATTTTAACCAATAGGAACCCGGCACC

	134
	GAATAGCCGCAAGCGGTCCACGCTCCTAATGA

	135
	GAGTTGCACGAGATAGGGTTGAGTAAGGGAGC

	136
	GTGAGCTAGTTTCCTGTGTGAAATTTGGGAAG

	137
	TCATAGCTACTCACATTAATTGCGCCCTGAGA

	138
	GGCGATCGCACTCCAGCCAGCTTTGCCATCAA

	139
	GAAGATCGGTGCGGGCCTCTTCGCAATCATGG

	140
	AAATAATTTTAAATTGTAAACGTTGATATTCA

	141
	GCAAATATCGCGTCTGGCCTTCCTGGCCTCAG

	158
	AGTTTGGAGCCCTTCACCGCCTGGTTGCGCTC

	159
	AGCTGATTACAAGAGTCCACTATTGAGGTGCC

	160
	ACTGCCCGCCGAGCTCGAATTCGTTATTACGC

	161
	CCCGGGTACTTTCCAGTCGGGAAACGGGCAAC

	162
	CAGCTGGCGGACGACGACAGTATCGTAGCCAG

	163
	GTTTGAGGGAAAGGGGGATGTGCTAGAGGATC

	164
	CTTTCATCCCCAAAAACAGGAAGACCGGAGAG

	165
	AGAAAAGCAACATTAAATGTGAGCATCTGCCA

	182
	TGGACTCCCTTTTCACCAGTGAGACCTGTCGT

	183
	TGGTTTTTAACGTCAAAGGGCGAAGAACCATC

	184
	GCCAGCTGCCTGCAGGTCGACTCTGCAAGGCG

	185
	CTTGCATGCATTAATGAATCGGCCCGCCAGGG

	186
	ATTAAGTTCGCATCGTAACCGTGCGAGTAACA

	187
	TAGATGGGGGGTAACGCCAGGGTTGTGCCAAG

	188
	ACCCGTCGTCATATGTACCCCGGTAAAGGCTA

	189
	CATGTCAAGATTCTCCGTGGGAACCGTTGGTG

	S - 191
	ACCCAAATTTGCCTGAGAGTCTGGAAAACTAG

	S - 190
	TCAGGTCACAAGTTTTTTGGGGTCAAAGAACG

	S - 167
	GTAAAGCATTTTTGAGAGATCTACTGATAATC

	S - 165
	AGAAAAGCCTAAATCGGAACCCTAGTTGTTCC

	S - 143
	CCCCGATTAGCTGATAAATTAATGTTGTATAA

	S - 142
	ACCGTTCTTAGAGCTTGACGGGGAAATCAAAA

	S - 120 
	GAACGTGGAAATCACCATCAATATAATATTTT

	S - 119
	AGACAGTCCGAGAAAGGAAGGGAACAAACTAT

	S - 15
	CGGCCTTGGAAAAAGCCTGTTTAGAAGGCCGG

	S - 17
	AATTACTACTGGTAATATCCAGAACGAACTGA

	S - 41
	CCGCCAGCAATAAGAATAAACACCGTGAATTT

	S - 42
	AGGCGTTACATTGCAACAGGAAAAATATTTTT

	S - 65
	GGAAATACGAAATACCGACCGTGTTACCTTTT

	S - 66
	AATGGTTTCTACATTTTGACGCTCACCTGAAA

	S - 89
	GAAATGGAAATTTCATCTTCTGACTATAACTA

	S - 90
	TTTTAGTTTTATTTACATTGGCAGACATTCTG

	S - 112
	CCGAAATCCGAAAATCCTGTTTGAAATACCGA

	S - 22
	CGACAACTAAGTATTAGACTTTACAGCCGGAA 

	S - 114
	GCATAAAGTTCCACACAACATACGAAACAATT  

	S - 20 
	CTTTTACACAGATGAATATACAGTAAGCGCCA 

	S - 116 
	TTCGCCATTGCCGGAAACCAGGCAAACAGTAC  

	S - 18 
	TTAAGACGTTGAAAACATAGCGATTTAAATCA 




For 12 nm DNA origami
	Number
	DNA sequence (5’- 3')

	15
	GCGTTATAGAAAAAGCCTGTTTAGAAGGCCGG

	16
	GCTCATTTTCGCATTAAATTTTTGAGCTTAGA

	17
	AATTACTACAAATTCTTACCAGTAATCCCATC

	18
	TTAAGACGTTGAAAACATAGCGATAACAGTAC

	19
	TAGAATCCCTGAGAAGAGTCAATAGGAATCAT

	20
	CTTTTACACAGATGAATATACAGTAAACAATT

	21
	TTTAACGTTCGGGAGAAACAATAATTTTCCCT

	22
	CGACAACTAAGTATTAGACTTTACAATACCGA

	23
	GGATTTAGCGTATTAAATCCTTTGTTTTCAGG

	24
	ACCCAAATCAAGTTTTTTGGGGTCAAAGAACG

	26
	TAGCCCTACCAGCAGAAGATAAAAACATTTGA

	41
	ACGCTCAAAATAAGAATAAACACCGTGAATTT

	42
	AGGCGTTACAGTAGGGCTTAATTGACAATAGA

	43
	ATCAAAATCGTCGCTATTAATTAACGGATTCG

	44
	CTGTAAATCATAGGTCTGAGAGACGATAAATA

	45
	CCTGATTGAAAGAAATTGCGTAGACCCGAACG

	46
	ACAGAAATCTTTGAATACCAAGTTCCTTGCTT

	47
	TTATTAATGCCGTCAATAGATAATCAGAGGTG

	48
	AGATTAGATTTAAAAGTTTGAGTACACGTAAA

	49
	AGGCGGTCATTAGTCTTTAATGCGCAATATTA

	50
	GAATGGCTAGTATTAACACCGCCTCAACTAAT

	65
	CATATTTAGAAATACCGACCGTGTTACCTTTT

	66
	AATGGTTTACAACGCCAACATGTAGTTCAGCT

	67
	TAACCTCCATATGTGAGTGAATAAACAAAATC

	68
	AAATCAATGGCTTAGGTTGGGTTACTAAATTT

	69
	GCGCAGAGATATCAAAATTATTTGACATTATC

	70
	AACCTACCGCGAATTATTCATTTCCAGTACAT

	71
	ATTTTGCGTCTTTAGGAGCACTAAGCAACAGT

	72
	CTAAAATAGAACAAAGAAACCACCAGGGTTAG

	73
	GCCACGCTATACGTGGCACAGACAACGCTCAT

	74
	GCGTAAGAGAGAGCCAGCAGCAAAAAGGTTAT

	89
	AGAGGCATAATTTCATCTTCTGACTATAACTA

	90
	TTTTAGTTTTTCGAGCCAGTAATAAATTCTGT

	91
	TATGTAAACCTTTTTTAATGGAAAAATTACCT

	92
	TTGAATTATGCTGATGCAAATCCACAAATATA

	93
	GAGCAAAAACTTCTGAATAATGGAAGAAGGAG

	94
	TGGATTATGAAGATGATGAAACAAAATTTCAT

	95
	CGGAATTATTGAAAGGAATTGAGGTGAAAAAT

	96
	ATCAACAGTCATCATATTCCTGATTGATTGTT

	97
	CTAAAGCAAGATAGAACCCTTCTGAATCGTCT

	98
	GCCAACAGTCACCTTGCTGAACCTGTTGGCAA

	112
	CCGAAATCCGAAAATCCTGTTTGAAGCCGGAA

	113
	CCAGCAGGGGCAAAATCCCTTATAAAGCCGGC

	114
	GCATAAAGTTCCACACAACATACGAAGCGCCA

	115
	GCTCACAATGTAAAGCCTGGGGTGGGTTTGCC

	116
	TTCGCCATTGCCGGAAACCAGGCATTAAATCA

	117
	GCTTCTGGTCAGGCTGCGCAACTGTGTTATCC

	118
	GTTAAAATTTTAACCAATAGGAACCCGGCACC

	119
	AGACAGTCATTCAAAAGGGTGAGAAGCTATAT

	120
	AGGTAAAGAAATCACCATCAATATAATATTTT

	134
	GAATAGCCGCAAGCGGTCCACGCTCCTAATGA

	135
	GAGTTGCACGAGATAGGGTTGAGTAAGGGAGC

	136
	GTGAGCTAGTTTCCTGTGTGAAATTTGGGAAG

	137
	TCATAGCTACTCACATTAATTGCGCCCTGAGA

	138
	GGCGATCGCACTCCAGCCAGCTTTGCCATCAA

	139
	GAAGATCGGTGCGGGCCTCTTCGCAATCATGG

	140
	AAATAATTTTAAATTGTAAACGTTGATATTCA

	141
	GCAAATATCGCGTCTGGCCTTCCTGGCCTCAG

	142
	ACCGTTCTAAATGCAATGCCTGAGAGGTGGCA

	143
	TATATTTTAGCTGATAAATTAATGTTGTATAA

	158
	AGTTTGGAGCCCTTCACCGCCTGGTTGCGCTC

	159
	AGCTGATTACAAGAGTCCACTATTGAGGTGCC

	160
	ACTGCCCGCCGAGCTCGAATTCGTTATTACGC

	161
	CCCGGGTACTTTCCAGTCGGGAAACGGGCAAC

	162
	CAGCTGGCGGACGACGACAGTATCGTAGCCAG

	163
	GTTTGAGGGAAAGGGGGATGTGCTAGAGGATC

	164
	CTTTCATCCCCAAAAACAGGAAGACCGGAGAG

	165
	AGAAAAGCAACATTAAATGTGAGCATCTGCCA

	166
	GGTAGCTAGGATAAAAATTTTTAGTTAACATC

	167
	CAACGCAATTTTTGAGAGATCTACTGATAATC

	182
	TGGACTCCCTTTTCACCAGTGAGACCTGTCGT

	183
	TGGTTTTTAACGTCAAAGGGCGAAGAACCATC

	184
	GCCAGCTGCCTGCAGGTCGACTCTGCAAGGCG

	185
	CTTGCATGCATTAATGAATCGGCCCGCCAGGG

	186
	ATTAAGTTCGCATCGTAACCGTGCGAGTAACA

	187
	TAGATGGGGGGTAACGCCAGGGTTGTGCCAAG

	188
	ACCCGTCGTCATATGTACCCCGGTAAAGGCTA

	189
	CATGTCAAGATTCTCCGTGGGAACCGTTGGTG

	190
	TCAGGTCACTTTTGCGGGAGAAGCAGAATTAG

	191
	CTGTAATATTGCCTGAGAGTCTGGAAAACTAG



12 nm Rectangle side chain 
	192
	CAAAATTAAAGTACGGTGTCTGGAAGAGGTCA

	168
	CAATAAATACAGTTGATTCCCAATTTAGAGAG

	144
	TCAATTCTTTTAGTTTGACCATTACCAGACCG

	121
	TTTCATTTGGTCAATAACCTGTTTATATCGCG

	14
	CTAATTTATCTTTCCTTATCATTCATCCTGAA

	40
	TAAGTCCTACCAAGTACCGCACTCTTAGTTGC

	64
	AATGCAGACCGTTTTTATTTTCATCTTGCGGG

	88
	CCAGACGAGCGCCCAATAGCAAGCAAGAACGC

	181
	ACCCAAATCAAGTTTTTTGGGGTCAAAGAACG

	157
	GTAAAGCACTAAATCGGAACCCTAGTTGTTCC

	133
	CCCCGATTTAGAGCTTGACGGGGAAATCAAAA

	25
	GAACGTGGCGAGAAAGGAAGGGAACAAACTAT

	27
	CGGCCTTGCTGGTAATATCCAGAACGAACTGA

	51
	CCGCCAGCCATTGCAACAGGAAAAATATTTTT

	75
	GGAAATACCTACATTTTGACGCTCACCTGAAA

	99
	GAAATGGATTATTTACATTGGCAGACATTCTG



12 nm Tube side chain
	V - 12 - 192
	CAAAATTACAAGTTTTTTGGGGTCAAAGAACG

	V - 12 - 168
	CAATAAATCTAAATCGGAACCCTAGTTGTTCC

	V - 12 - 144
	TCAATTCTTAGAGCTTGACGGGGAAATCAAAA

	V - 12 - 121
	TTTCATTTCGAGAAAGGAAGGGAACAAACTAT

	V - 12 - 14
	CTAATTTACTGGTAATATCCAGAACGAACTGA

	V - 12 - 40
	TAAGTCCTCATTGCAACAGGAAAAATATTTTT

	V - 12 - 64
	AATGCAGACTACATTTTGACGCTCACCTGAAA

	V - 12 - 88
	CCAGACGATTATTTACATTGGCAGACATTCTG

	V - 12 - 181
	ACCCAAATAGCAATAAAGCCTCAGTTATGACC

	V - 12 - 157
	GTAAAGCACATACAGGCAAGGCAACTTTATTT

	V - 12 - 133
	CCCCGATTACTAATAGTAGTAGCAAACCCTCA

	V - 12 - 25
	GAACGTGGGGGGCGCGAGCTGAAATAATGTGT

	V - 12 - 27
	CGGCCTTGCGAGCATGTAGAAACCTATCATAT

	V - 12 - 51
	CCGCCAGCGAACAAGAAAAATAATTAAAGCCA

	V - 12 - 75
	GGAAATACACGCGCCTGTTTATCAAGAATCGC

	V - 12 - 99
	GAAATGGACGACAATAAACAACATATTTAGGC




For 22 nm Tube
	Number
	DNA sequence (5’- 3')

	2
	AATGCCCCGTAACAGTGCCCGTATCTCCCTCA

	3
	TGCCTTGACTGCCTATTTCGGAACAGGGATAG

	4
	GAGCCGCCCCACCACCGGAACCGCGACGGAAA

	5
	AACCAGAGACCCTCAGAACCGCCAGGGGTCAG

	6
	TTATTCATAGGGAAGGTAAATATTCATTCAGT

	7
	CATAACCCGAGGCATAGTAAGAGCTTTTTAAG

	8
	ATTGAGGGTAAAGGTGAATTATCAATCACCGG

	9
	AAAAGTAATATCTTACCGAAGCCCTTCCAGAG

	10
	GCAATAGCGCAGATAGCCGAACAATTCAACCG

	11
	CCTAATTTACGCTAACGAGCGTCTAATCAATA

	12
	TCTTACCAGCCAGTTACAAAATAAATGAAATA

	13
	ATCGGCTGCGAGCATGTAGAAACCTATCATAT

	14
	CTAATTTATCTTTCCTTATCATTCATCCTGAA

	15
	GCGTTATAGAAAAAGCCTGTTTAGAAGGCCGG

	16
	GCTCATTTTCGCATTAAATTTTTGAGCTTAGA

	17
	AATTACTACAAATTCTTACCAGTAATCCCATC

	18
	TTAAGACGTTGAAAACATAGCGATAACAGTAC

	19
	TAGAATCCCTGAGAAGAGTCAATAGGAATCAT

	20
	CTTTTACACAGATGAATATACAGTAAACAATT

	21
	TTTAACGTTCGGGAGAAACAATAATTTTCCCT

	22
	CGACAACTAAGTATTAGACTTTACAATACCGA

	23
	GGATTTAGCGTATTAAATCCTTTGTTTTCAGG

	24
	ACCCAAATCAAGTTTTTTGGGGTCAAAGAACG

	26
	TAGCCCTACCAGCAGAAGATAAAAACATTTGA

	29
	CTGAAACAGGTAATAAGTTTTAACCCCTCAGA

	30
	AGTGTACTTGAAAGTATTAAGAGGCCGCCACC

	31
	GCCACCACTCTTTTCATAATCAAACCGTCACC

	32
	GTTTGCCACCTCAGAGCCGCCACCGATACAGG

	33
	GACTTGAGAGACAAAAGGGCGACAAGTTACCA

	34
	AGCGCCAACCATTTGGGAATTAGATTATTAGC

	35
	GAAGGAAAATAAGAGCAAGAAACAACAGCCAT

	36
	GCCCAATACCGAGGAAACGCAATAGGTTTACC

	37
	ATTATTTAACCCAGCTACAATTTTCAAGAACG

	38
	TATTTTGCTCCCAATCCAAATAAGTGAGTTAA

	39
	GGTATTAAGAACAAGAAAAATAATTAAAGCCA

	40
	TAAGTCCTACCAAGTACCGCACTCTTAGTTGC

	41
	ACGCTCAAAATAAGAATAAACACCGTGAATTT

	42
	AGGCGTTACAGTAGGGCTTAATTGACAATAGA

	43
	ATCAAAATCGTCGCTATTAATTAACGGATTCG

	44
	CTGTAAATCATAGGTCTGAGAGACGATAAATA

	45
	CCTGATTGAAAGAAATTGCGTAGACCCGAACG

	46
	ACAGAAATCTTTGAATACCAAGTTCCTTGCTT

	47
	TTATTAATGCCGTCAATAGATAATCAGAGGTG

	48
	AGATTAGATTTAAAAGTTTGAGTACACGTAAA

	49
	AGGCGGTCATTAGTCTTTAATGCGCAATATTA

	50
	GAATGGCTAGTATTAACACCGCCTCAACTAAT

	53
	CCTCAAGAATACATGGCTTTTGATAGAACCAC

	54
	TAAGCGTCGAAGGATTAGGATTAGTACCGCCA

	55
	CACCAGAGTTCGGTCATAGCCCCCGCCAGCAA

	56
	TCGGCATTCCGCCGCCAGCATTGACGTTCCAG

	57
	AATCACCAAATAGAAAATTCATATATAACGGA

	58
	TCACAATCGTAGCACCATTACCATCGTTTTCA

	59
	ATACCCAAGATAACCCACAAGAATAAACGATT

	60
	ATCAGAGAAAGAACTGGCATGATTTTATTTTG

	61
	TTTTGTTTAAGCCTTAAATCAAGAATCGAGAA

	62
	AGGTTTTGAACGTCAAAAATGAAAGCGCTAAT

	63
	CAAGCAAGACGCGCCTGTTTATCAAGAATCGC

	64
	AATGCAGACCGTTTTTATTTTCATCTTGCGGG

	65
	CATATTTAGAAATACCGACCGTGTTACCTTTT

	66
	AATGGTTTACAACGCCAACATGTAGTTCAGCT

	67
	TAACCTCCATATGTGAGTGAATAAACAAAATC

	68
	AAATCAATGGCTTAGGTTGGGTTACTAAATTT

	69
	GCGCAGAGATATCAAAATTATTTGACATTATC

	70
	AACCTACCGCGAATTATTCATTTCCAGTACAT

	71
	ATTTTGCGTCTTTAGGAGCACTAAGCAACAGT

	72
	CTAAAATAGAACAAAGAAACCACCAGGGTTAG

	73
	GCCACGCTATACGTGGCACAGACAACGCTCAT

	74
	GCGTAAGAGAGAGCCAGCAGCAAAAAGGTTAT

	76
	TATCACCGTACTCAGGAGGTTTAGCGGGGTTT

	77
	TGCTCAGTCAGTCTCTGAATTTACCAGGAGGT

	79
	TGAGGCAGGCGTCAGACTGTAGCGTAGCAAGG

	81
	CCGGAAACACACCACGGAATAAGTAAGACTCC

	83
	TTATTACGGTCAGAGGGTAATTGAATAGCAGC

	85
	CTTTACAGTTAGCGAACCTCCCGACGTAGGAA

	87
	TCATTACCCGACAATAAACAACATATTTAGGC

	89
	AGAGGCATAATTTCATCTTCTGACTATAACTA

	91
	TATGTAAACCTTTTTTAATGGAAAAATTACCT

	93
	GAGCAAAAACTTCTGAATAATGGAAGAAGGAG

	95
	CGGAATTATTGAAAGGAATTGAGGTGAAAAAT

	97
	CTAAAGCAAGATAGAACCCTTCTGAATCGTCT

	112
	CCGAAATCCGAAAATCCTGTTTGAAGCCGGAA

	113
	CCAGCAGGGGCAAAATCCCTTATAAAGCCGGC

	114
	GCATAAAGTTCCACACAACATACGAAGCGCCA

	115
	GCTCACAATGTAAAGCCTGGGGTGGGTTTGCC

	116
	TTCGCCATTGCCGGAAACCAGGCATTAAATCA

	117
	GCTTCTGGTCAGGCTGCGCAACTGTGTTATCC

	118
	GTTAAAATTTTAACCAATAGGAACCCGGCACC

	119
	AGACAGTCATTCAAAAGGGTGAGAAGCTATAT

	120
	AGGTAAAGAAATCACCATCAATATAATATTTT

	121
	TTTCATTTGGTCAATAACCTGTTTATATCGCG

	122
	TCGCAAATGGGGCGCGAGCTGAAATAATGTGT

	123
	TTTTAATTGCCCGAAAGACTTCAAAACACTAT

	124
	AAGAGGAACGAGCTTCAAAGCGAAGATACATT

	125
	GGAATTACTCGTTTACCAGACGACAAAAGATT

	126
	GAATAAGGACGTAACAAAGCTGCTCTAAAACA

	127
	CCAAATCACTTGCCCTGACGAGAACGCCAAAA

	128
	CTCATCTTGAGGCAAAAGAATACAGTGAATTT

	129
	AAACGAAATGACCCCCAGCGATTATTCATTAC

	130
	CTTAAACATCAGCTTGCTTTCGAGCGTAACAC

	131
	TCGGTTTAGCTTGATACCGATAGTCCAACCTA

	134
	GAATAGCCGCAAGCGGTCCACGCTCCTAATGA

	135
	GAGTTGCACGAGATAGGGTTGAGTAAGGGAGC

	136
	GTGAGCTAGTTTCCTGTGTGAAATTTGGGAAG

	137
	TCATAGCTACTCACATTAATTGCGCCCTGAGA

	138
	GGCGATCGCACTCCAGCCAGCTTTGCCATCAA

	139
	GAAGATCGGTGCGGGCCTCTTCGCAATCATGG

	140
	AAATAATTTTAAATTGTAAACGTTGATATTCA

	141
	GCAAATATCGCGTCTGGCCTTCCTGGCCTCAG

	142
	ACCGTTCTAAATGCAATGCCTGAGAGGTGGCA

	143
	TATATTTTAGCTGATAAATTAATGTTGTATAA

	144
	TCAATTCTTTTAGTTTGACCATTACCAGACCG

	145
	CGAGTAGAACTAATAGTAGTAGCAAACCCTCA

	146
	GAAGCAAAAAAGCGGATTGCATCAGATAAAAA

	147
	TCAGAAGCCTCCAACAGGTCAGGATCTGCGAA

	148
	CCAAAATATAATGCAGATACATAAACACCAGA

	149
	CATTCAACGCGAGAGGCTTTTGCATATTATAG

	150
	ACGAGTAGTGACAAGAACCGGATATACCAAGC

	151
	AGTAATCTTAAATTGGGCTTGAGAGAATACCA

	152
	GCGAAACATGCCACTACGAAGGCATGCGCCGA

	153
	ATACGTAAAAGTACAACGGAGATTTCATCAAG

	154
	CAATGACACTCCAAAAGGAGCCTTACAACGCC

	155
	AAAAAAGGACAACCATCGCCCACGCGGGTAAA

	158
	AGTTTGGAGCCCTTCACCGCCTGGTTGCGCTC

	159
	AGCTGATTACAAGAGTCCACTATTGAGGTGCC

	160
	ACTGCCCGCCGAGCTCGAATTCGTTATTACGC

	161
	CCCGGGTACTTTCCAGTCGGGAAACGGGCAAC

	162
	CAGCTGGCGGACGACGACAGTATCGTAGCCAG

	163
	GTTTGAGGGAAAGGGGGATGTGCTAGAGGATC

	164
	CTTTCATCCCCAAAAACAGGAAGACCGGAGAG

	165
	AGAAAAGCAACATTAAATGTGAGCATCTGCCA

	166
	GGTAGCTAGGATAAAAATTTTTAGTTAACATC

	167
	CAACGCAATTTTTGAGAGATCTACTGATAATC

	168
	CAATAAATACAGTTGATTCCCAATTTAGAGAG

	169
	TCCATATACATACAGGCAAGGCAACTTTATTT

	170
	TACCTTTAAGGTCTTTACCCTGACAAAGAAGT

	171
	CAAAAATCATTGCTCCTTTTGATAAGTTTCAT

	172
	TTTGCCAGATCAGTTGAGATTTAGTGGTTTAA

	173
	AAAGATTCAGGGGGTAATAGTAAACCATAAAT

	174
	TTTCAACTATAGGCTGGCTGACCTTGTATCAT

	175
	CCAGGCGCTTAATCATTGTGAATTACAGGTAG

	176
	CGCCTGATGGAAGTTTCCATTAAACATAACCG

	177
	TTTCATGAAAATTGTGTCGAAATCTGTACAGA

	178
	ATATATTCTTTTTTCACGTTGAAAATAGTTAG

	179
	AATAATAAGGTCGCTGAGGCTTGCAAAGACTT

	182
	TGGACTCCCTTTTCACCAGTGAGACCTGTCGT

	184
	GCCAGCTGCCTGCAGGTCGACTCTGCAAGGCG

	186
	ATTAAGTTCGCATCGTAACCGTGCGAGTAACA

	188
	ACCCGTCGTCATATGTACCCCGGTAAAGGCTA

	190
	TCAGGTCACTTTTGCGGGAGAAGCAGAATTAG

	192
	CAAAATTAAAGTACGGTGTCTGGAAGAGGTCA

	194
	TTTTTGCGCAGAAAACGAGAATGAATGTTTAG

	196
	ACTGGATAACGGAACAACATTATTACCTTATG

	198
	CGATTTTAGAGGACAGATGAACGGCGCGACCT

	200
	GCTCCATGAGAGGCTT TGAGGACTAGGGAGTT

	202
	AAAGGCCGAAAGGAACAACTAAAGCTTTCCAG

	204
	ACGTTAGTAAATGAATTTTCTGTAAGCGGAGT



22 nm Tube side chain
	V - 204
	ACCCAAATAAATGAATTTTCTGTAAGCGGAGT

	V - 180
	GTAAAGCATCTAAAGTTTTGTCGTGAATTGCG

	V - 156
	CCCCGATTTCCACAGACAGCCCTCATCTCCAA

	V - 132
	GAACGTGGGTCACCAGTACAAACTTAATTGTA

	V - 1
	CGGCCTTGATAGGAACCCATGTACAAACAGTT

	V - 28
	CCGCCAGCCACCACCCTCATTTTCCTATTATT

	V - 52
	GGAAATACACCGCCACCCTCAGAACTGAGACT

	V - 76
	GAAATGGATACTCAGGAGGTTTAGCGGGGTTT

	V - 181
	ACGTTAGTCAAGTTTTTTGGGGTCAAAGAACG

	V - 157
	CGTAACGACTAAATCGGAACCCTAGTTGTTCC

	V - 133
	TGTAGCATTAGAGCTTGACGGGGAAATCAAAA

	V - 25
	TGAGTTTCCGAGAAAGGAAGGGAACAAACTAT

	V - 27
	CAAGCCCACTGGTAATATCCAGAACGAACTGA

	V - 51
	CTCAGAGCCATTGCAACAGGAAAAATATTTTT

	V - 75
	CCCTCAGACTACATTTTGACGCTCACCTGAAA

	V - 99
	TATCACCGTTATTTACATTGGCAGACATTCTG
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