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S1. Sequences of BTX Tiles

Sequences of blunt tiles used in gel experiments. 'Up' tiles can be paired with 'Down'

tiles.  AA refers to A-type tiles, BB to B-type tiles, ICN4 to Initiator tiles.

GGCTTAG

AA Tiles

TTCGCCT

4" CTACATC
GATGTAG

GATGGAGCAGA
CTACCTCGTCT

GCTACTT
CGATGAA

I

GCATTCA
CGTAAGT

I

CATCAGT

GTAGTCA 19 GGTACTAGCAGTCAACTG =

CCATGATCGTCAGTTGAC 5

o A

GTGACGATAGG
CACTGCTATCC

ACACATC
TGTGTAG

AGATGTC
TCTACAG

Up Tile

TTAGGAG
AATCCTC

AGGTCAC
TCCAGTG

AGTAACC TTCGACAATCTV
TCATTGG AAGCTGTTAGA

o A

]

GTGTCTAGCGTCGTGCGA
o CACAGATCGCAGCACGCT

GAACTAT
CTTGATA

CTACGAC ATAGCCT
GATGCTG TATCGGA

CGCTCTT  CGTATCTGCCT
GCGAGAA GCATAGACGGA N

= GCGCAAC
w

GCCGTTG

10

GTCGATC

@

CAGCTAG

GGATTGATCGG ATGCCAG
CCTAACTAGCC TACGGTC

ACGCATC
TGCGTAG

GGATTCG  ATGAGCC
CCTAAGC TACTCGG

TACTCGACCAACTCAACG
ATGAGCTGGTTGAGTTGC 14

J

TGTCCGTGCAA GTGATAC
ACAGGCACGTT CACTATG

ATACACT

Down Tile TATGTGA

CACCTCA  GCAATAC
GTGGAGT CGTTATG

GGTCGTT
CCAGCAA

CCATGCTGTCG

GGTACGACAGC 16

CAACGGTACAGTGGTGAC TCCAACC
GTTGCCATGTCACCACTG 209 AGGTTGG

TTGTAAC  GTCCTCG

TGGACATTGCC
ACCTGTAACGG

ATAACGC

CCGAATC

GGTGTCA

AACATTG  CAGGAGC 1 TATTGCG
<

AAGCGG

BB Tile

GGACTC

GATGGAGCAGA
CTACCTCGTCT

GCTACTT
CGATGAA

4 CTACATC
GATGTAG

GCATTCA
CGTAAGT

e
GTAGTCA 19 GGTACTAGCAGTCAACTG
CATCAGT

CCATGATCGTCAGTTGAC

o A

GTGACGATAGG
CACTGCTATCC

ACACATC
TGTGTAG

Up Tile

AGATGTC
TCTACAG

TTAGGAG
AATCCTC

AGGTCAC
TCCAGTG

AGTAACC TTCGACAATCTV
TCATTGG AAGCTGTTAGA

o A

GTGTCTAGCGTCGTGCGA
_, CACAGATCGCAGCACGCT

GAACTAT
CTTGATA

CTACGAC ATAGCCT
GATGCTG TATCGGA

—
CGCTCTT CGTATCTGCCT
GCGAGAA GCATAGACGGA N

= GCGTGTC
w

CGCACAG

GTCAGTG

CAGTCAC

GGATTGATCGG
CCTAACTAGCC

ATGCCAG
TACGGTC

ACGCATC
TGCGTAG

ATGAGCC
TACTCGG

GGATTCG
CCTAAGC

TACTCGACCAACTCAACG
ATGAGCTGGTTGAGTTGC
-

TGTCCGTGCAA GTGATAC

Down TI Ie _ACAGGCACGTT  CACTATG

ATACACT
TATGTGA

CACCTCA
GTGGAGT

GCAATAC
CGTTATG

CCATGCTGTCG
GGTACGAGAGC

GGTCGTT
CCAGCAA

CAACGGTACAGTGGTGAC

TCCAACC

TTGTAAC
AACATTG

GTCCTCG  ATAACGC
CAGGAGC 5 TATTGCG

TGGACATTGCC
ACCTGTAACGG

CCACAG

GTTGCCATGTCACCACTG 20 AGGTTGG
[

ACCTGAG
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GATGGAGCAGA | [ GCTACTT 4 CTACATC ~ GCATTCA | [GTAGTCA 19 GGTACTAGCAGTCAACTG
_ CTACCTCGTCT | |CGATGAA  GATGTAG  CGTAAGT | | CATCAGT  CCATGATCGTCAGTTGAC
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Til GTGACGATAGG | | ACACATC ~ AGATGTC TTAGGAG | | AGGTCAC ~AGTAACC TTCGACAATCT
Up e CACTGCTATCC || TGTGTAG  TCTACAG = AATCCTC | | TCCAGTG  TCATTGG AAGCTGTTAGA
3 . )| . ]| ’
GTGTCTAGCGTCGTGCGA | GAACTAT ~ CTACGAC ATAGCCT  |CGCTCTT  CGTATCTGCCT
_ CACAGATCGCAGCACGCT | CTTGATA  GATGCTG TATCGGA | GCGAGAA GCATAGACGGA
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GGATTGATCGG ATGCCAG | ACGCATC ~ GGATTCG ATGAGCC | TACTCGACCAACTCAACG
<CCTAACTAGCC | TACGGTC | TGCGTAG  CCTAAGC ~ TACTCGG | ATGAGCTGGTTGAGTTGC
Down Tile TGTCCGTGCAA GTGATAC ~ ATACACT | [ CACCTCA GCAATAC ~ GGTCGTT | [ CCATGCTGTCG
CAGGCACGTT CACTATG _ TATGTGA | [GTGGAGT CGTTATG _CCAGCAA | | GGTACGACAGE
CAACGGTACAGTGGTGAC ~ TCCAACC | | TTGTAAC ~ GTCCTCG  ATAACGC | | TGGACATTGCC
AACATTG ~ CAGGAGC ) TATTGCG | | ACCTGTAACGG

‘GTTGCCATGTCACCACTG 20 AGGTTGG

CGAGATA

CTGCATG

A-Type Seed Tiles with Biotin Loops for Imaging

SEED Tiles A1(11)-biotin

CTAGCC

Biotin Biotin
e
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GGATTGATCGG ~ ATGCCAG | ACGCATC| GATTCG ATGAGCC TACTCGACCAACTCAACG
CCTAACTAGCC  TACGGTC | TGCGTAG| ICCTAAGC TACTCGG ATGAGCTGGTTGAGTTGCGTTACGGCTGACAACT 1
15 [

GATCGTACCAGCTAACTGTCCGTGCAA GTGATAC ATACACT | CACCTCA  GCAATAC GGTCGTT | CCATGCTGTCG
ACAGGCACGTT CACTATG TATGTGA | | GTGGAGT CGTTATG CCAGCAA | | GGTACGACAGCGATCAGCAGGCCATTG 16
CAACGGTACAGTGGTGAC TCCAACC TTGTAAC GTCCTCG ATAACGC TGGACATTGCC
GTTGCCATGTCACCACTG 20 AGGTTGG | [ AACATTG CAGGAGC 15 TATTGCG | | ACCTGTAACGGTGATGGTGCGCTAAGT 18
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SEED Tiles A4-biotin
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CAATCAGGCAAGCTGAGGATTGATCGG TACTCGACCAACTCAACG

ATGCCAG | ACGCATC GGATTCG ATGAGCC
CCTAAC TACGGTC | TGCGTA( CCTAAGC TACTCGG

ATGAGCTGGTTGAGTTGCGTTGATCCACGTCACT

15
CTAACAGGCCAACAACTGTCCGTGCAA  GTGATAC

ATACACT | [CACCTCA  GCAATAC ~ GGTCGTT | [ ccATGCTGTCG
ACAGGCACGTT _CACTATG _ TATGTGA | [GTGGAGT _CGTTATG _CCAGCAA | | GGTACGACAGCGATCACCTCTTCGTTG |
17
ACTGCCAATTCGGTCACAACGGTACAGTGGTGAC ~ TCCAACC | | TTGTAAC GTCCTCG  ATAACGC | | TGGACATTGCC
G AACATTG  CAGGAGC,, TATTGCG

TTGCCATGTCACCACTG 50 AGGTTGG
o

ACCTGTAACGGTGAAGCGACACGTAGT o

CCGAATC

AAGCGGA kS
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Bead-linker  GTTAGCTGGTACGATCS,

[
CAATGCCGACTGTTGAGGATTGATCGG ATGCCAG
CCTAACTAGCC  TACGGTC

15

SEED Tiles A6-biotin

Biotin Biotin

o
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CAACGTGTAAGCGTGAGGATTGATCGG  ATGCCAG | ACGCATC| SGATTCG ATGAGCC TACTCGACCAACTCAACG
CCTAACTAGCC  TACGGTC | TGCGTAG| [CCTAAGC TACTCGG ATGAGCTGGTTGAGTTGCGTTATCGAAGCCGACT "

==

15
CTATGGTCAGAGGAACTGTCCGTGCAA ~ GTGATAC

1

ATACACT | [CACCTCA  GCAATAC ~ GGTCGTT | [ CCATGCTGTCG
ACAGGCACGTT CACTATG _ TATGTGA | | GTGGAGT CGTTATG _CCAGCAA | | GGTACGACAGCGATTCAGGCTCTGTTG
7
ACTATATGCGGCGTCACAACGGTACAGTGGTGAC ~ TCCAACC | | TTGTAAC GTCCTCG  ATAACGC | | TGGACATTGCC
AGGTTGG TATTGCG

GTTGCCATGTCACCACTG g
o

CCGAAT

‘ l AACATTG _ CAGGAGC1p
F
3

AAGCG

Seed Tiles without Biotin Loops

SEED Tiles [A1(11),B2]

A1(11)

ATACGTC @

10
GGATTGATCGG  ATGCCAG
TACGGTC

CCTAACTAGCC

CTAGCTG =

ACGCATC
TGCGTAG

GGATTCG  ATGAGCC
CCTAAGC TACTCGG

TACTCGACCAACTCAACG

ATGAGCTGGTTGAGTTGCGTTACGGCTGACAACT |

ACCTGTAACGGTGACTCGACGAACAGT

]

GATCGTACCAGCTAACTGTCCGTGCAA GTGATAC

ACAGGCACGTT CACTATG

ATACACT
TATGTGA

CACCTCA  GCAATAC
GTGGAGT CGTTATG

GGTCGTT | [ccatecTatea

CCAGCAA

I IGGTACGACAGCGATCAGCAGGCCATTG1

7
CAACGGTACAGTGGTGAC
_ GTTGCCATGTCACCACTG

TCCAACC
20 AGGTTGG

| TTGTAAC  GTCCTCG

AACATTG CAGGAGC 15

ATAACGC
TATTGCG

TGGACATTGCC

ACCTGTAACGGTGATGGTGCGCTAAGT 1

CGAGATA

CTGCATG

CGCACAG

(8 = photo-cleavable linker)

13

B2

CAGTCAC

ACGCATC
TGCGTAG

GGATTCG ATGAGCC
CCTAAGC TACTCGG

TACTCGACCAACTCAACG

_ATGAGCTGGTTGAGTTGCGTTGTAGGTCAGGACT 14

J

17

CTAGTCGTCCGGTAACTGTCCGTGCAA GTGATAC
_JACAGGCACGTT CACTATG

ATACACT
TATGTGA

CACCTCA  GCAATAC
GTGGAGT CGTTATG

GGTCGTT | | CCATGCTGTCG

CCAGCAA

GGTACGACAGCGATCGGTAGAGCATTG

ACTACCACGCGATTCACAACGGTACAGTGGTGAC

TCCAACC
GTTGCCATGTCACCACTG 9 AGGTTGG

TTGTAAC  GTCCTCG
AACATTG CAGGAGC

ATAACGC | | TGGACATTGCC

2 TATTGCG

6

8

ACCTGTAACGGTGACGCATTCACGAGT

CCACAGT

ACCTGAG I

SEED Tiles (B3,A4)

CGCACAG

13

B3

CAGTCAC

10
CAACATCCAGTCCTGAGGATTGATCGG  ATGCCAG
CCTAACTAGCC ~ TACGGTC

ACGCATC!
TGCGTAG

GGATTCG  ATGAGCC
CCTAAGC ~ TACTCGG

TACTCGACCAACTCAACG
ATGAGCTGGTTGAGTTGCGTTAGTCCGTTCGACT |

4

5
CTAGCCATCTCGTAACTGTCCGTGCAA
ACAGGCACGTT

GTGATAC
CACTATG

ATACACT
TATGTGA

CACCTCA  GCAATAC
GTGGAGT _ CGTTATG

GGTCGTT
CCAGCAA

| I CCATGCTGTCG

7
ACTGCGTAAGTGCTCACAACGGTACAGTGGTGAC
TTGCCATGTCACCACTG 20

TCCAACC

AGGTTGG

TTGTAAC
AACATTG

GTCCTCG  ATAACGC
CAGGAGCy, TATTGCG

TGGACATT

GGTACGACAGCGATTGTCCGGTTGTTG
GCC
ACCTGTAACGGTGACGGTTAAGCCAGT |

CCACAGT

GCCGTTG

ACCTGAG

A4

CAGCTAG

10
CAATCAGGCAAGCTGAGGATTGATCGG ATGCCAG|

15
CTAACAGGCCAACAACTGTCCGTGCAA

CCTAACTAGCC ~ TACGGTC

ACGCATC
TGCGTAG

GGATTCG  ATGAGCC
CCTAAGC ~ TACTCGG

TACTCGACCAACTCAACG
ATGAGCTGGTTGAGTTGCGTTGATCCACGTCACT |

GTGATAC
ACAGGCACGTT _ CACTATG

ATACACT
TATGTGA

CACCTCA  GCAATAC
GTGGAGT _ CGTTATG

GGTCGTT
CCAGCAA

CCATGCTGTCG
GGTACGACAGCGATCACCTCTTCGTTG

16

17
ACTGCCAATTCGGTCACAACGGTACAGTGGTGAC
GTTGCCATGTCACCACTG 59

TCCAACC

AGGTTGG

TTGTAAC ~ GTCCTCG
AACATTG  CAGGAGC.

ATAACG
2 TATTGC

C
G

TGGACATTGCC
ACCTGTAACGGTGAAGCGACACGTAGT o

CCGAATC

AAGCGGA



SEED Tiles (B5,A6)

1 13

B5

CGCACAG
CAGTCAC

10
CAACTAGGTGCAGTGAGGATTGATCGG  ATGCCAG | ACGCATC ~ GGATTCG  ATGAGCC | TACTCGACCAACTCAACG
CCTAACTAGCC  TACGGTC | TGCGTAG CGTAAGC TACTCGG | ATGAGCTGGTTGAGTTGCGTTGCACATTCGOACT |
5 I >
CTAGTGGAGAAGCAACTGTCCGTGCAA GTGATAC  ATACACT ‘ [CACCTCA GCAATAC ~ GGTCGTT | |CCATGCTGTCG
ACAGGCACGTT _ CACTATG _ TATGTGA | |GTGGAGT CGTTATG _CCAGCAA | | GETACGACAGCGATACCAGTCTCCTTG

4

17

ACTTCGCTGTGCATCACAACGGTACAGTGGTGAC TCCAACC‘ TTGTAAC ~ GTCCTCG ATAACGCHTGGACATTGCC
G

TTGCCATGTCACCACTG o9 AGGTTGG | | AACATTG CAGGAGC, TATTGCG | | ACCTGTAACGGTGAATATCGCCGCAGT
e Q
S Q
g Q
] g
1 13
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£ A6 g
8 8
g e
" 8 3
CAACGTGTAAGCGTGAGGATTGATCGG ATGCCAG | ACGCATC  GGATTCG  ATGAGCC TACTCGACCAACTCAACG
CCTAACTAGCC TACGGTC | TGCGTAG CCTAAGC TACTCGG ATGAGCTGGTTGAGTTGCGTTATCGAAGCCGACT 1

1 I ] (
CTATGGTCAGAGGAACTGTCCGTGCAA ~ GTGATAC  ATACACT ‘ CACCTCA  GCAATAC ~ GGTCGTT | ‘ CCATGCTGTCG
ACAGGCACGTT _CACTATG _ TATGTGA | [GTGGAGT _CGTTATG _CCAGCAA | | GGTACGACAGCGATTCAGGCTCTGTTG

17

ACTATATGCGGCGTCACAACGGTACAGTGGTGAC ~ TCCAACC | | TTGTAAC  GTCCTCG  ATAACGC | | TGGACATTGCC
GTTGCCATGTCACCACTG 59 AGGTTGG | |AACATTG CAGGAGC(; TATTGCG | | ACCTGTAACGGTGACTCGACGAACAGT
o =

CCGAA
AAGCGG

SEED Tiles (B7)

CGCACAG

B7

CAGTCAC

1

o >
CAATAGCTTCGGCTGAGGATTGATCGG ~ ATGCCAG | ACGCATC ~ GGATTCG ATGAGCC | TACTCGACCAACTCAACG
CCTAACTAGCC  TACGGTC | TGCGTAG CCTAAGC  TACTCGG | ATGAGCTGGTTGAGTTGCTTTITT

5
CTAAGTCCGAGACAACTGTCCGTGCAA  GTGATAC — ATACACT | | CACCTCA  GCAATAC ~ GGTCGTT | | CCATGCTGTCGTTTTTT
ACAGGCACGTT _CACTATG _ TATGTGA | [GTGGAGT CGTTATG CCAGCAA | | GGTACGACAGC

17

ACTGAGCTGCTTGTCACAACGGTACAGTGGTGAC ~ TCCAACC | [ TTGTAAC GTCCTCG  ATAACGC | | TGGACATTGCC
GTTGCCATGTCACCACTG 59 AGGTTGG | | AACATTG  CAGGAGC,, TATTGCG ACCTG'D‘\ACGGTTTTT‘F18

CCACAGT
TGGACTC

First Generation Tiles

First Generation

GCTCTAT

© GACGTAC

GGTACTAGCAGTCA

1
GATGGAGCAGA | [GCTACTT 4 cTACATC  GCATTCA| [GTAGTCAT ACT
CATCAGT  CCATGATCGTCAGTTGACTACCTAGT

CTACCTCGTCT| |CGATGAA GATGTAG ~ CGTAAGT

Q.
&
S,
og\eGATCGTACCAGCTAACGTGACGATAGG ACACATC AGATGTC TTAGGAG||AGGTCAC AGTAACC TTCGACAATCTGATATGGC
2 CTAGCATGGTCGAT  CACTGCTATCC | | TGTGTAG  TCTACAG  AATCCTC | | TCCAGTG TCATTGG AAGCTGTTAG
ES . I I
GTGTCTAGCGTCGTGCGA |GAACTAT ~CTACGAC ATAGCCT [CGCTCTT CGTATCTGCC
CACAGATCGCAGCACGCT CTTGATA GATGCTG TATCGGA GCGAGAA GCATAGACGGATAGGCAGA

GATCGAC
TATGCAG

w
«

Fuelsiand 6CF:  GOCTGOAAGATCGTACCAGCTA
Lnker2:  GATGGATCAGGGTGOTIS
Linkers:  GTCTGAAGGGGGATATOR,
Unkers:  TATCCGTGTTCCGTTAGE.



First Generation

A

GGCTTAG
TTCGCCT

! ATGGAGCAGA‘ |GCTACTT 4 CTACATC  GCATTCA| [GTAGTCA19 GGTACTAGCAGTCAACT
GCCACGAACTACCTCGTCT | [ CGATGAA GATGTAG  CGTAAGTI | CATCAGT CCATGATCGTCAGTFGACTACCTAGT2

6 >
GCTTGAGAGTGACGATAGG| | ACACATC  AGATGTC TTAGGAG| | AGGTCAC AGTAACC TTCGACAATCTGATATGGC.
ACTGCTATCC| | TGTGTAG TCTACAG AATCCTC || TCCAGTG TCATTGG AAGCTGTTAG 7
: , )| . ) [ )
TGTCTAGCGTCGTGCGA [GAACTAT ~CTACGAC ATAGCCT [CGCTCTT ~CGTATCTGCC
AGGCAATCCACAGATCGCAGCACGCT |CTTGATA GATGCTG TATCGGA GCGAGAA GCATAGACGGATAGGCAGA 9

GCGCAAC
GTCGATC
o

w.

Linker 2: GATGGATCACGGTGCTTG
Linker 6: CTCTCAAGCGCCATATéA
Linker 9: TATCCGTCTTCCGTTAGE

First Generation

GAACGGCTTGTAATGTTGTCG
CTTGCCGAACATTACAACAGC

38
20
<< |
[oh
o
= <
<2
82
O O

GGCGAATTAGCCTGGTCCGCA
CCGCTTAATGCCACCAGGCGT

63
8
<5
O O
G
E3
O
20
O O
00
OO
0O
£
k=

GGTGTCA
TGGACTC

1
ATGGAGCAGA |GCTAC1T 4 CTACATC GCATTCA| GTAGTCA 19 GGTACTAGCAGTCAACT
GCCACGAACTACCTCGTCT | [ CGATGAA GATGTAG CGTAAGT| | CATCAGT CCATGATCGTCAGTTGACTACCTAGT 2
-

o I >
GCTI'GAGAGTGACGATAGG ACACA AGATGTC TTAGGAG| | AGGTCAC AACC  TTCGACAATCTGATATGGC
ACTGCTATCC TGTGTA TCTACAG AATCCTC TCCAGTG, ATTGG AAGCTGTTAG
/

TGTCTAGCGTCGTGCGA GAACTAT CTACGAC ATAGCC' CGCTCTT CGTATCTGCC
AGGCAATCCACAGATCGCAGCACGCT |CTTGATA GATGCTG TATCGGA GCGAG GCATAGACGGATAGGCAGA

GCGTGTC
GTCAGTG

w
o

Linker 2: GATGGATCACGGTGCTTG
Linker 6: CTCTCAAGCGCCATATéA
Linker 9: TATCCGTCTI'CCGTTAGE

Second Generation Tiles

Second Generation

)

CTAATCAG

CTTGGATCGCACAGATTAGTC

I

TACTGCTACCACGTTCAGGTC
>

ATGACGATGGTGCAAGTCCAG

CTCGTGACCGACTGGTCTATG
GAGCACTGGCTGACCAGATAC

GAATGCGCGGTATCGACTCAT
CTTACGCGCCATAGCTGAGTA

CTAGCTG
ATACGTC

10 -
GGATTGATCGG ATGCCAG‘ ACGCATg EGAWCG ATGAGCC| TACTCGACCAACTCAACGAGACTCGC

CCTAACTAGCC TACGGTC| TGCGTA! .CTAAGC TACTCGG ATGAGCTGGWGAGTTG
5 [ ]

GTCCGTGCAA GTGATAC ATACACT| [ CACCTCA GCAATAC GGTCGW CCATGCTGTC
‘CAGGCACGTT CACTATG  TATGTGA| [ GTGGAGT CGTTATG CCAGCAA| GGTACGACAGCTCATGCCG
7

CAACGGTACAGTGGTGAC TCCAACC TTGTAAC ATAACGC | | TGGACATTGCCTGTGGCTC

GTTGCCATGTCACCACTG 20 AGGWGG AACATTG GAGC 12 TATTGCG ACCTGTAACG
- p 0

é 8
a 4
8 5
—_—
Linker 10: CTACTAACCGCGAGTCTC

Linker 16: GAGTAGGGCGATGTCATT
Linker 17: GATCATACCGAGGCACAS



A"

TACTGCTACCACGTTCAGGTC
ATGACGATGGTGCAAGTCCAG

Second Generation

GAACCTAGCGTGTCTAATCAG
CTTGGATCGCACAGATTAGTC

GAATGCGCGGTATCGACTCAT
CTTACGCGCCATAGCTGAGTA

CAGCTAG

‘GACCGACTGGTCTATG

GAGCACTGGCTGACCAGATAC

0 >
GGTTAGTAGGATTGATCGG ATGCCAG | ACGCAT( |GGATTCG ATGAGCC| TACTCGACCAACTCAACGAGACTCGC

CTAACTAGCC TACGGTC | TGCGTA(

4

ICCTAAGC TACTCGG| ATGAGCTGGTTGAGTTG 14
-

5
GTCCGTGCAA GTGATAC ATACACT| |CACCTCA GCAATAC ~ GGTCGTT| [ CCATGCTGTC
CTAGAGTAACAGGCACGTT CACTATG  TATGTGA| | GTGGAGT CGTTATG CCAGCAA| GGTACGACAGCTCATGCCGm

17 >
GGTATGATCAACGGTACAGTGGTGAC  TCCAACC| | TTGTAAC /S/?éTCG ATAACGC| ‘TGGACATTGCCTGTGGCTC
G

_TTGCCATGTCACCACTG 20 AGGTTGG| | AACATTG
o

CCGAAT
AAGCG

—_——
Linker 10: CTACTAACCGCGAGTCTC

Linker 16: GAGTACGGCGATCTCATT
Linker 17; GATCATACCGAGCCACXG

GAGCy TATTGCG
<
o

ACCTGTAACG 18

Second Generation

=

CGCACAG

CAGTCAC

10
GGTTAGTAGGATTGATCGG
CTAACTAGCC

TACTCGACCAACTCAACGAGACTCGC
_ATGAGCTGGTTGAGTTG 14

ATGCCAG| ACGCATC GGATTCG ATGAGCC
TACGGTC| TGCGTAG CCTAAGC TACTCGG

TCCGTGCAA
o CTAGAGTAACAGGCACGTT

GTGATAC ATACACTHCACCTCA GCAATAC
CACTATG  TATGTGA| | GTGGAGT CGTTATG

GGTCGTT‘ ‘CCATGCTGTC
CCAGCAA| | GGTACGACAGCTCATGCCG 16

17

GGTATGATCAACGGTACAGTGGTGAC TCCAACC |'I'I'GTAAC GTCCTCG

ATAACGC ‘ ‘ TGGACATTGCCTGTGGCTC

TTGCCATGTCACCACTG20 AGGTTGG

AACATTG CAGGAGC ¢
o}

CCACAGT
ACCTGA!

_————
Linker 10: CTACTAACCGCGAGTCTC

Linker 16: GAGTACGGCGATCTCATT
Linker 17: GATCATACCGAGCCAC‘G

2 TATTGCG| | ACCTGTAACG 18



S2. Non-Denaturing Page Gel Showing Pairing of BTX Tiles with
Complementary Lateral Cohesive Interactions

PAGE of A and B Tiles

1 2 3 4 5 6 7
1X TAE/10.5 mM Mg
4% native PAGE
—— 25°C

: AA2 up (0.5 uM)

: AA2 down (0.5 uM)

: AA2 up + AA2 down (0.25 uM)
: 100 bps

: BB2 up (0.5 uM)

: BB2 down (0.5 uM)

: BB2 up + BB2 down (0.25 uM)

N QNN AW -

200

This gel shows the successful assembly of two A-type tiles (lanes 1,2) and two B-type
tiles (lanes 5,6). Lanes 3 and 6 show the cohesion of the up and down tiles. Lane 4 is
a 100 nt pair marker. This gel is run at 25 °C.



Gel Showing Lack of Cohesion of BTX Tiles
Lacking Complementary Lateral Cohesive Sticky Ends

PAGE of I, A and B Tiles

_
~
w
-
W
(=2}
~
[*]
&
=

[ { Woney

!

!

S ——----

100

11 12 13

- -

9:

1
1
1
1

1
2
3
4
5:
6
7
8

1X TAE/10.5 mM Mg
4% native PAGE

25°0C

: ICN4 up (0.5 uM)

: AA2 up (0.5 uM)

: BB2 up (0.5 uM)

: ICN4 up + AA2 down (0.25 uM)
ICN4 up + BB2 down (0.25 uM)
: AA2 up + ICN4 down (0.25 uM)
: AA2 up + BB2 down (0.25 uM)
: BB2 up + ICN4 down (0.25 uM)
BB2 up + AA2 down (0.25 uM)
0: 100 bps

1: ICN4 down (0.5 uM)

2: AA2 down (0.5 uM)

3: BB2 down (0.5 uM)

This gel shows that incorrect pairs do not bind to each other at 25 °C.



S3. Ferguson Plots of the ICN4 Species Used Here

2.5 — U] tile
down tile
e Up + down
el w100 bps
= 200 bps
= 1.5 300 bps
=]
g
£y
S 1.0
0.5
0
3 4 5 6 7 8 9 10 11

% Gel

The slope of the Ferguson plot is proportional to the friction constant of the molecule.
It is clear that the two individual BTX tiles have similar friction constants, whereas their
P6HB complex has a larger friction constant.



S4. Protocol To Produce the Granddaughter Molecules.

Second Generation

cplllly, oE—r |,
= alhs
N

~ B
g -
TmT Y z
~ BT
6C
= Daughter
ey ‘ Remove Strand 6C
with Complement
@ 5 B 2 B Daughter

B B B A I { B
Beads Linker (3) Beads Linker
@ Dynabead NESSESmesiiEE Sl Dynabead +

(S)l Add Linkers 10, 16 and 17

(6)| Anneal
(7)| Wash with Buffer

(8)[37 oc

Dynabead S B
+ Removed by Magnetic Force
6C
= B H— B rml B m B ] —» AFMImaging
Granddaughter

Replication of the Seed Pattern in the Second Generation. As in previous steps, the
individual A" and B" tiles are assembled from their component strands. However, in
this generation, we have chosen to put the hairpin markers on the A" tiles, rather than the
B" tiles, in contrast to the first generation. The daughter tile has been flipped upside
down here for clarity. The first step entails removing the cover strand from this

daughter tile. The second step entails combining the daughter construct with the A"



and B'" BTX tiles to form the POHB complex. As in the first generation, the dynabead
is prepared (step 3) and is combined with the POHB complex (step 4). At this stage, the
linker strands are added, annealed and washed with buffer (steps 5-7). The blowup
following step 7 shows that the granddaughter molecule is now intact in the horizontal
direction. Heating to 37 °C separates the two components of the POHB complex. The
dynabead, containing the daughter molecule is removed, and the granddaughter molecule

is ready for AFM imaging.



[S5] Statistics for Producing Daughters and Granddaughters.

Three different preparations were made, and only the indicated species were examined.
The process was uninterrupted from tile generation to AFM examination. The only
purification was performed before preparation of tiles. Therefore, because the process
was uninterrupted, we do not know the statistics of the seeds when examining the first
generation, nor do we know either the statistics of the seeds or the first generation when
examining the second generation.

Streptavidin is a multivalent protein, capable of binding as many as four different biotin
molecules, and hence of confusing the results accordingly. Many 'aggregated
molecules', such as those seen in the upper left panel of Figure 2b may suffer from this
artifact. Whereas replication takes place in the absence of streptavidin, this is an artifact
creating a worst case scenario for observation of seeds, but not for the actual replication
process.

Seeds using streptavidin as marker

Right pattern (correct length): 108 (80%)

Wrong pattern (correct length): 27(20%)

Molecules of various lengths (including correct length): 259

First Generation using long hairpin as marker
Right pattern (correct length): 19 (70.4%)

Wrong pattern (correct length): 8 (29.6%)

Molecules of various lengths (including correct length): 63

Second Generation using long hairpin as marker
Right pattern (correct length): 5 (31.3%)

Wrong pattern (correct length): 11 (68.7%)

Molecules of various lengths (including correct length): 164






