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Figure S1: Represerations and tile sets used in simulations. (A) Rectangular rendition of the tiles used in the kTAM
simulations. Bond strengths (either 1 or 2) are indicated on output binding domains by the number of pins. (B) Square
rendition of the tiles used by the KTAM simulator, xgrow. (C) Error-free Sierpinski triangle growth from a border, shown in
the orientation used by xgrow, i.e., rotated 45 counterclockwise from B.



All-zero patch sizes

1

doubled T-00 and T-11 normal T-00 and T-11

fast border growth slow border growth spontaneous nucleation

T 00 probability

doubled TOOand T11 normal TOOand T 11

fast border growth slow border growth spontaneous nucleation

Figure S2: Behavior of simulated crystal growth. The top panel showvs a sample run for each condition, with the all-"0’
patchesidentied and colored according to their size. Orientation of the tiles is asin Figure S1C. The bottom panel shows
the probabilit y of observing a T-00 tile, estimated from 100 runs. Scale: 1.0 (red) to 0.0 (dark blue). The Sierpinski triangle
appearsas a pattern of decreasedprobabilit y of observing a T-00 tilelunder error-free growth, the probabilit y would be zero.
(A) Growth asin Figure 2B (B) Growth asin Figure 2B, but with slow border growth. (C) Growth asin Figure 2E. (D)

Growth asin Figure 2C, but with fast border growth. (E) Growth asin Figure 2C. (F) Growth asin Figure 2F. Characteristic
errors terminating Sierpinski triangles at corners are almost exclusively found under conditions E.



Growth by nucleation on facets
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Figure S3: Simulations of growth on large facets. (A-D) Example runs. The bottom row is the pre-existing facet (256 tiles)
preserting either all “0' bond typesor all "1' bond types. The T-00 and T-11 tiles were either presert at the normal concertration
(as in Figure 2B and 2E) or at double the normal concertration (as in Figure 2C and 2F). Simulations were performed at
Gme = 17:0 and Gse = 8:6, asin Figure 2C. Orientation of the tiles is asin Figure S1C. (b ottom) Probabilit y of observing a
T-00 tile L layers above the facet, for each of the four cases,estimated from 100 runs.



DAE-E system strands:
Rule tile strands.

VE1 (37-mer, 377840 /M/cm @ 260nm) : CCATTCGGACGTTTGCGGTAAAGATTAGGACATTGAA
VE2_EEQ0 (26-mer, 260540 /M/cm @ 260nm) : CTGGTTCCGAGCACCGAATGGAGGTA

VE3 (42-mer, 412740 /M/cm @ 260nm) : TTACCGCAAACGTGGCGAGTGTGATACGACTACACCTAATCT
VE4_EEQ00 (26-mer, 249800 /M/cm @ 260nm) : ACCAGTTCAATGTGGCGTTCATACCT

VE5 (37-mer, 348140 /M/cm @ 260nm) : TGAACGCCTGTAGTCGTATCACACTCGCCTGCTCGGA

UE1 (37-mer, 374540 /M/cm @ 260nm) : CGTTAAGGACGACGCAATTCTCACATCGGACGAGTAG
UE2_EE11 (26-mer, 254240 /M/cm @ 260nm) : GTCTGTGGTTTCACCTTAACGAGGTA

UE3 (42-mer, 404820 /M/cm @ 260nm) : AGAATTGCGTCGTGGTTGCTAGGTCTCGCTATCACCGATGTG
UE4_EE11 (26-mer, 253840 /M/cm @ 260nm) : ACCAGCTACTCGTGGATCTATAATGC

UES (37-mer, 378680 /M/cm @ 260nm) : ATAGATCCTGATAGCGAGACCTAGCAACCTGAAACCA

RE1J (59-mer, 553620 /M/cm @ 260nm) : CGTATTGGACATTTGCTCAGCGTTTTCGCTGAGCTTCCGTAGACCGACTGGACATCTTC
RE1 (37-mer, 356360 /M/cm @ 260nm) : CGTATTGGACATTTCCGTAGACCGACTGGACATCTTC
RE2_EEO1 (26-mer, 242720 /M/cm @ 260nm) : CTGGTCCTTCACACCAATACGGCATT

RE3 (42-mer, 430880 /M/cm @ 260nm) : TCTACGGAAATGTGGCAGAATCAATCATAAGACACCAGTCGG
RE4 (26-mer, 273000 /M/cm @ 260nm) : CAGACGAAGATGTGGTAGTGGAATGC

RES (37-mer, 348160 /M/cm @ 260nm) : CCACTACCTGTCTTATGATTGATTCTGCCTGTGAAGG

RES5J (59-mer, 549780 /M/cm @ 260nm) : CCACTACCTGTCTTCTTGCGACTTTTGTCGCAAGTTATGATTGATTCTGCCTGTGAAGG

SE1J (59-mer, 572120 /M/cm @ 260nm) : CTCAGTGGACAGCCTACTTACCTTTTGGTAAGTATTGTTCTGGAGCGTTGGACGAAACT
SE1 (37-mer, 360300 /M/cm @ 260nm) : CTCAGTGGACAGCCGTTCTGGAGCGTTGGACGAAACT

SE2 (26-mer, 256620 /M/cm @ 260nm) : GTCTGGTAGAGCACCACTGAGGCATT

SE3 (42-mer, 415380 /M/cm @ 260nm) : CCAGAACGGCTGTGGCTAAACAGTAACCGAAGCACCAACGCT
SE4_EE10 (26-mer, 249220 /M/cm @ 260nm) : CAGACAGTTTCGTGGTCATCGTACCT

SE5 (37-mer, 336840 /M/cm @ 260nm) : CGATGACCTGCTTCGGTTACTGTTTAGCCTGCTCTAC

SE5J (59-mer, 539060 /M/cm @ 260nm) : CGATGACCTGCTTCATGTCGGCTTTTGCCGACATTTGGTTACTGTTTAGCCTGCTCTAC
Cap and input tile strands for use with R-type nucleating strands.

CapNRERE  (37-mer, 398960 /M/cm @ 260nm) : GATAGATGAGAGATTGAGTATAGTGTTGTTTGATAAG
CapNUERE  (37-mer, 400000 /M/cm @ 260nm) : AGTGAATAGAAATGAATTGTAAAGTTGTGAGGTGTTA

NRE1 (37-mer, 376320 /M/cm @ 260nm) : ATGCCAGGACGTTCGCAGCAGTCAACAGGACGATCAA

NRE2 (26-mer, 261360 /M/cm @ 260nm) : TGGTTAGTTTGGACCTGGCATAGGTA

NRE3 (42-mer, 424300 /M/cm @ 260nm) : CTGCTGCGAACGTGGAAGTGATGTAAGATATGGACCTGTTGA
NRE4 (26-mer, 266160 /M/cm @ 260nm) : CAGACTTGATCGTGGTAGGTGGATTA

NUE1 (37-mer, 382040 /M/cm @ 260nm) : CGAACTGGACGAAGGCAAGCGTGACAAGGACCGTTAG
NUE2 (26-mer, 268540 /M/cm @ 260nm) : TGGTTGATGGAGACCAGTTCGAGGTA

NUE3 (42-mer, 404120 /M/cm @ 260nm) : CGCTTGCCTTCGTGGATTTGAATGGTAATGTAGACCTTGTCA
NUE4 (26-mer, 272940 /M/cm @ 260nm) : ACCAGCTAACGGTGGTTAAGAGTAGG

Splint strands for making R-type nucleating strands with assembly PCR.

SplintNREUE2 (40-mer, 414660 /M/cm @ 260nm) : GTGTTGTTTGATAAGTGGTTGATGGAGAGGATTTGAATGG
SplintNUERE2 (40-mer, 419340 /M/cm @ 260nm) : AGTTGTGAGGTGTTATGGTTAGTTTGGAGGAAGTGATGTA

SplintNUEUE2 (40-mer, 418300 /M/cm @ 260nm) : AGTTGTGAGGTGTTATGGTTGATGGAGAGGATTTGAATGG
SplintNRERE1 (40-mer, 441320 /M/cm @ 260nm) : GTAAGATATGGAGGTAGGTGGATTAGATAGATGAGAGATT
SplintNUEREL1 (40-mer, 443880 /M/cm @ 260nm) : TGGTAATGTAGAGGTTAAGAGTAGGAGTGAATAGAAATGA
BridgeNRERE (47-mer, 455640 /M/cm @ 260nm) : AACCACTTATCAAACAACACTATACTCAATCTCTCATCTATCTAATC
BridgeNUERE (47-mer, 446840 /M/cm @ 260nm) : AACCATAACACCTCACAACTTTACAATTCATTTCTATTCACTCCTAC

NRE5 (37-mer, 335860 /M/cm @ 260nm) : CACCTACCTCCATATCTTACATCACTTCCTCCAAACT
NUES (37-mer, 339240 /M/cm @ 260nm) : TCTTAACCTCTACATTACCATTCAAATCCTCTCCATC

Figure S4: DAE-E sequences.



DAE-E rule tiles
VE-00 UE-11

1>CCATTCGG ACGTTT GCGGTAA AG ATTAGG ACATTGAA>1 1>CGTTAAGG ACGACG CAATTCT CA CATCGG ACGAGTAG>1
'<ATGGAGGTAAGCC TGCAAA CGCCATT<3<TC TAATCC TGTAACTTGACCA<4 00 2<ATGGAGCAATTCC TGCTGC GTTAAGA<3<GT GTAGCC TGCTCATCGACCA<4

! 00 ! ! 11 [ 1 !
>CIGG T ICCGAGC C. CCT>4 2>GTCTGTGGTTTCA GGTTGC TAGGTCT CG CTATCA'G >4

5<AGGCTCGT CCGCTC ACACTAT GC TGATGT CCGCAAGT<S5 5<ACCAAAGT CCAACG ATCCAGA GC GATAGT CCTAGATA<S
(strands VE1, VE2_EEQO, VE3, VE4_EEQ0, VES5) (strands UE1, UE2_EE11, UE3, UE4_EE11, UE5)
T T
T CGCJGAGCTT RE-01 T GGTAAGTATT SE-10
T GCGACTCG T CCATTCAT
T T
1>CGTATTGG ACATTT CCGTAGA CC GACTGG ACATCTTC>1 1>CTCAGTGG ACA AG CGTTGG ACGAAACT>1

'<KTTACGGCATAACC TGTAAA GGCATCT<3<GG CTGACC TGTAGAAGCAGAC<4 11 2<TTACGGAGTCACC TGTCGG CAAGACC<3<TC GCAACC TGCTTTGACAGAC<4

I 01 ! I 10 ! I !
>CIGGICCIICACA A GC>4 2>GTCIGGIAGAGCA G T>4

5<GGAAGTGT CCGTCT TAGTTAG TA TTCTGT CCATCACC<5 5<CATCTCGT CCGATT TGTCATT GG CTTCGT CCAGTAGC<5
T T
CTTGCGAC T ATGTCGGC T
TTGAACGCTG T TTTACAGCCG T
T T
(strands RE1J, RE2_EEO1, RE3, RE4, RE5J) (strands SE1J, SE2, SE3, SE4_EE10, SE5J)

DAE-E R-type nucleating complexes

NRE

1>ATGCCAGG ACGTTCGCAGCAG TCAACAGG ACGATCAA>1
2<ATGGATACGGTCC TGCAAGCGTCGTC<3<AGTTGTCC TGCTAGTTCAGAC<4

---> apNR -->
2>TGGTT AGTTTGGA GGAAGT GGT ATTA>4 GATAGATGAGAGATTGAGTATAGTGITGTTTGATAAG
............ ACCAA TCAAACCT CCTTCACTACATT CTATACCT CCATCCAC CTAAT CTATCTACTCTCTAACTCATATCACAACAAACTATTC ACCAA
BridgeNUERE <---|  |<-- NRES < < BridqgeNRERE <

NUE

1>CGAACTGG ACGAAGGCAAGCG TGACAAGG ACCGTTAG>1
2<ATGGAGCTTGACC TGCTTCCGTTCGC<3<ACTGTTCC TGGCAATCGACCA<4
---> apNU
2>TGGTT GATGGAGA GGATTTGAATGGT AATGTAGA TTAAGA GTAGG>4 AGTGAATAGAAATGAATTIGTAAAGTTGTGAGGTGTTA
............ ACCAA CTACCTCT CCTAAACTTACCA TTACATCT CCAATTCT CATCC TCACTTATCTTTACTTAACATTTCAACACTCCACAAT ACCAA
BridgeN*ERE <--| |<--- NUES << BridgeNUERE <

Figure S5: DAE-E diagrams. Arrows point 5°to 3% Component subsequencef the nucleating strand are indicated.



DAO-E system strands:

Rule tile strands.

R0O0_1 (26-mer, 255580 /M/cm @ 260nm) : TCACTCTACCGCACCAGAATGGAGAT
R0O0_2 (48-mer, 460620 /M/cm @ 260nm) : CATTCTGGACGCCATAAGATAGCACCTCGACTCATTTGCCTGCGGTAG
RO0_3 (48-mer, 477220 /M/cm @ 260nm) : CAGTAGCCTGCTATCTTATGGCGTGGCAAATGAGTCGAGGACGGATCG
R0O0_4 (26-mer, 248640 /M/cm @ 260nm) : TCACTCGATCCGTGGCTACTGGAGAT
S00_1 (26-mer, 254080 /M/cm @ 260nm) : AGTGAGGCAATCCACAACCGCATCTC

S00_2
S00_3

(48-mer, 465300 /M/cm @ 260nm) :
(48-mer, 456880 /M/cm @ 260nm) :

GCGGTTGTCCAACTTACCAGATCCACAAGCCGACGTTACAGGATTGCC
GCTCTACAGGATCTGGTAAGTTGGTGTAACGTCGGCTTGTCCGTTCGC

S00_4 (26-mer, 266060 /M/cm @ 260nm) : AGTGAGCGAACGGTGTAGAGCATCTC

R11_1 (26-mer, 235900 /M/cm @ 260nm) : TCACTCAAACGCACCACTCTGTCTTG

R11_2 (48-mer, 472980 /M/cm @ 260nm) : CAGAGTGGACGAAAGCTCACGGCACCAAGTATCAGGTTCCTGCGTTTG
R11_3 (48-mer, 458120 /M/cm @ 260nm) : CTGTAGCCTGCCGTGAGCTTTCGTGGAACCTGATACTTGGACGAGTTG
R11_4 (26-mer, 240840 /M/cm @ 260nm) : TCACTCAACTCGTGGCTACAGTCTTG

S11_1
S11°2
S11_3
S11 4

(26-mer, 244160 /M/cm @ 260nm) :
(48-mer, 474920 /M/cm @ 260nm) :
(48-mer, 465880 /M/cm @ 260nm) :
(26-mer, 248380 /M/cm @ 260nm) :

GTATGGCTCGGCACCTCAAACATCTC
GTTTGAGGACGCTATGAACATCCACCTAAGCAGAGACACCTGCCGAGC
CGAGTACCTGGATGTTCATAGCGTGGTGTCTCTGCTTAGGACGAATGC
GTATGGCATTCGTGGTACTCGATCTC

RO1n_1 (26-mer, 261440 /M/cm @ 260nm) : CATACCGTTGGCACCGAAAGCGAGAT

RO1n_2 (48-mer, 442820 /M/cm @ 260nm) : GCTTTCGGACTCGATCTCCAGACACCTACTGCGGTTCACCTGCCAACG

RO1n_2JC (70-mer, 640400 /M/cm @ 260nm) : GCTTTCGGACTCGATCTCCGCTGCTTTTGCAGCGGATTTCCAGACACCTACTGCGGTTCACCTGCCAACG
RO1n_3JC (70-mer, 671480 /M/cm @ 260nm) : CGATGACCTGTCTGGAGCTACCGCTTTTGCGGTAGCTTGATCGAGTGGTGAACCGCAGTAGGACGCCTCG
RO1n_3 (48-mer, 473220 /M/cm @ 260nm) : CGATGACCTGTCTGGAGATCGAGTGGTGAACCGCAGTAGGACGCCTCG

RO1n_4 (26-mer, 248740 /M/cm @ 260nm) : CATACCGAGGCGTGGTCATCGTCTTG

S01_1 (26-mer, 272900 /M/cm @ 260nm) : AGTGAGAACGACCACATCATCCAAGA

S01_2 (48-mer, 456960 /M/cm @ 260nm) : GATGATGTCCTTGTAAACTTCGCCACTCTAATCGCAATCAGGTCGTTC

S01_2JC (70-mer, 655520 /M/cm @ 260nm) : GATGATGTCCTTGTAACGCTCTGCTTTTGCAGAGCGTTACTTCGCCACTCTAATCGCAATCAGGTCGTTC
S01_3JC (70-mer, 702640 /M/cm @ 260nm) : GAGCAACAGGCGAAGTCTCCATCGTTTTCGATGGAGTTTTACAAGGTGATTGCGATTAGAGTCCGTAAGC
S01_3 (48-mer, 496340 /M/cm @ 260nm) : GAGCAACAGGCGAAGTTTACAAGGTGATTGCGATTAGAGTCCGTAAGC

S01_4 (26-mer, 254480 /M/cm @ 260nm) : GTATGGCTTACGGTGTTGCTCCAAGA

Cap and input tile strands for use with R-type nucleating strands.

cpBrl (37-mer, 387260 /M/cm @ 260nm) : GTTGATGGAGTATAGTGTATTGGATGAAATGTTATGT
A1lS  (37-mer, 356120 /M/cm @ 260nm) : TCACTGCTGAAGGCAGAGGACTGTGCTGGACTTGGTC
A2 (28-mer, 268000 /M/cm @ 260nm) : TGGTAATGTAAGGACCTCTGCCTTCAGC

A4SV (26-mer, 267800 /M/cm @ 260nm) : CATACGACCAAGTGGATTTGTAGGAT
A4_S00 (26-mer, 261380 /M/cm @ 260nm) : TCACTGACCAAGTGGATTTGTAGGAT
A3_nick (20-mer, 203520 /M/cm @ 260nm) : GGTTGAATGACCAGCACAGT

Splint strands for making nucleating strands with assembly PCR.

Sp1A
SpAl
Brl
A5

(40-mer, 422100 /M/cm @ 260nm) : TGAATGAGGATTTGTAGGATGTTGATGGAGTATAGTGTAT

(40-mer, 421860 /M/cm @ 260nm) : TATTGGATGAAATGTTATGTTGGTAATGTAAGGAGGTTGA
(37-mer, 365600 /M/cm @ 260nm) : ACATAACATTTCATCCAATACACTATACTCCATCAAC
(37-mer, 350140 /M/cm @ 260nm) : ATCCTACAAATCCTCATTCAACCTCCTTACATTACCA

Figure S6: DAO-E sequences.



DAO-E rule tiles

R-00 S-00

2<GAT >3 2>GCGGTTGT CCAACTT. 7CG<3
1>TCACTCTACCGCA GGCAAAJ§ TCAGCTCC TGCCTAGCTCACT<4 00 1<CTCTACGCCAACA GGTTGAAT CCAG \TCC TGTAGAGCATCTC>4 00
00 00 [
1<TAGAGG | AAGAC! C!-\'GGC'I'RCI'GG'AGAT>4 1>AGTGAGGE€GT GCCGAm <

2>CATTCTGG ACGCCATA TATATCGT CCGATGAC<3 2<CCGTTAGG ACATTGCA CGGCTTGT CCGTTG\3C>3
(strands ROO_1, RO0_2, ROO_3, R00_4) (strands S00_1, S00_2, S00_3, S00_4)
R-11 s-11

2<GTTTGCGT CCTTGGAC >3 2>GTTTGAGG ACGCTAT 5C<3
1>TCACTCAAACGCA GGAACC TATGAACC TGCTCAACTCACT<4 00 1<CTCTACAAACTCC TGCGATAC AACATECA GGTACTCGATCTC>4 00
11 ! 11 ' !
1<GIICIGICICACC TTG>4 1>GTATGGC TC ACGA/[CCTGC <

2>CAGAGTGG ACGAAAGC TGCCGT CCGATGTC<3 2<CGAGCCGT CCACAGAG TGCTTAGG ACGA-TGC>3
(strands R11_1, R11_2, R11_3, R11_4) (strands S11_1, S11_2, S11_3, S11_4)
R-01n S-01
T T
T GCAGAGCGTT TTGAGGTAGC T
TCGTCTCGC CTCCATCGT
(strands RO1n_1, RO1n_2JC, RO1n_3JC, R01n_4) T T
2JC<GC GTAGG ACGCCTCG>3JC 2JC>GATGATGT CCTTGTAA  TGAAGCG(: ACAACGAG<3JC
1>CATACCGTTGGCA GGTGAA GTCATCC TGCGGAGCCATAC<4 11 11 1<AGAACCTACTACA GGAACATT /ACTTEGCC TGTTGCTCCAAGA>4 11 11
01 10
1<TAGAGCGAAAGCC TGAGCTRG G>4 1>AGTGAGAACGACC TGATTGCG  TAAT@TCA GGCATTCGGTATG<4
2JC>GCTTTCGG ACTCGATC TCTGT CCAGTAGC<3JC 2JC<CTTGCTGG ACTAACGC  ATTAGAGT,ZCCTAAGC>3JC
T ds SO1_1, S01_2JC, S01_3JC, S01_4)
T CGTCGLCT
T GCAGOGGATT _TTCGA
T

DAO-E nucleating complexes

A1S<CTGGTTCA GGTCG TGTCA GGAGACGGAAGTCG TCACT<A1S
A4-S00>TCACT GACCAAGT CCAGC ACAGT CCTCTGCCTTCAGC>A2
A3-nick |<--- cpBrl <---
A4-SOO<TAGGA TGTTTAGG AGTAA GTTGG AGGAATGTAATGGT<A2 TGTATTGTAAAGTAGGTTATGTGATATGAGGTAGTTG
...ACATAACATTTCATCCAATACACTATACTCCATCAAC ATCCT ACAAATCC TCATT CAACC TCCTTACATTACCA ACATAACATTTCATCCAATACACTATACTCCATCAAC...
|---> Brl -->| 0 |--> A5 > |- Brl -->|

A1S<CTGGTTCA GGTCG TGTCA GGAGACGGAAGTCG TCACT<A1S
A4SV>CATAC GACCAAGT CCAGC ACAGT CCTCTGCCTTCAGC>A2
A3-nick |<--- cpBrl <---|
AASV<TAGGA TGTTTAGG AGTAA GTTGG AGGAATGTAATGGT<A2 TGTATTGTAAAGTAGGTTATGTGATATGAGGTAGTTG
..ACATAACATTTCATCCAATACACTATACTCCATCAAC ATCCT ACAAATCC TCATT CAACC TCCTTACATTACCA ACATAACATTTCATCCAATACACTATACTCCATCAAC...
|---> Brl > [---> A5 > |- Brl -=->|

Figure S7: DAO-E diagrams. Arrows point 5°to 3°. Component subsequencef the nucleating strand are indicated.
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Figure S8: Formation gels for represertativ e DAO-E and DAE-E tiles. Dots above eac lane indicate which combination

of strands was included in the annealing reaction. In most lanes, strands assciate according to designed interactions only;
e.g., in the DAO-E tiles, strands 2 and 4 run separately, while strands 1 and 2 run as a single heavy species. The red box
indicates the lane containing all species, which should therefore form double-crossaer molecules running as a single band.
DAE-E formation gels are shown for tiles with dierent sticky endsbut the same coresas VE-00 and SE-10-15J. Speci cally ,
VE2 (26-mer, 252260 /M/cm) CTGGTTCCGAGCACCGAATGGMEACZG-mer, 251060 /M/cm) TGAGGTTCAATGTGGCGTTCABNACT
SE4 (26-mer, 251920 /M/cm) TGAGGAGTTTCGTGGTCATCG@WEEeQSed in place of the correspondingly-numbered strands.



Assembly PCR: Stages 1-3

Stage 4

To make long repetitive single-stranded DNA based on a 160 base pair
repeat, divide the sequence into eight 20 base pair segments (colored below):

Synthesize overlapping 40 base "splints" with 20 base complementarity and PCR:

Figure S9: Using assenbly PCR to generating long, repetitiv e, single-stranded DNA.




DAE-E splints: 1. SplintNRER E1, 2. SplintNREUEZ, 3 . SplintNUERE1, 4. SplintNUERE2, 5. SplintNUEUE2

6. NUES, 7.N RES5, 8. BridgeNUERE, 9. BridgeNRERE
NUE NRE NUE | —> 15§ plintNREREL >
G TAARTATGAGCTAGGTG--GAWGATAGATGAGAGATT
[ 4.SplintN_ __ UERE2_ _ - _ __>| = SplintNREUE2 >|
AGTTGTG AGGTGTTATGGTT--BTTTGGAGGAAGTGATG WTGATKAETG@TGA‘I’GGAt?&GGATmt
CATCCTCACTTA TCTTTACTTAACATTTCAACACCACAATACCAA TAAACCTCCTTCACTATTCTATACCTCCATGAC CTAATCTATC'IACTCTCTAACTCATDACAACAAACTATTC‘EAA
... NUE5 --->| |<--- BridgeNUERE < | < NRE5 <- - < BridgeNRERE <-- -| |<--- NUE5S
NRE NUE NRE | > SplintNUEREL >
T GG'V\ATGTAGAGGTFAAGK TACCAGTCARTAGARBA
|---> 2. SEImlN |---> 4. SplintNUERE2 >|
GTGTTGT ~ ™~ 7 TTGATAAGTGGTT- éT‘G‘GiéAG%ATTTGm AGTTGTCAGGTOTTEETT-AGT TG EAGRACT GATE
CTAATCTATCTACTCTCTAA _ CTCATATCACAACAAABTTCACCAA CTACTCTCCTAAACTTACCARCATCTCCAATTCT CATCCTCACTTATCTTTACTTAACATTTCABTCCACAATACCAA
... NRE5 -—->| |<--- BridgeNRERE <---| | <--- N UES <- -] < BridgeNUERE < - I< --- NRE5 ...
NUE NUE NUE | —>  3.5p lintNUEREL >|
TG GTAATGTAGAGGTTAAGA- mmcmmcm
[ 5. SplintN UEUE2 >| |--> 5. SplintNUEUE2 >|
AGTTGTG AGGTGTTATGGTT-BTGGAGAGGATTTGARG AGTTGTCAGGTE TTRGTT-CATCGAGAGETTGAATG
CATCCTCACTTA TCTTTACTTAACATTTCAACACCACAATACCAA TACCTCTCCTAAACTDEATTACATCTCCAATT CATCCTCACTTATCTTACTTAACATTTCABACTCCACAATACCAA
... NUE5 --->| |<--- BridgeNUERE < | <-- N UE5 <- - < BridgeNUERE < - < --- NUES ...

BridgeNRERE

2
& Jiny,
\\VW\ ® &
&0 e

NUES
2
e
&
o \
n/,,,,/v % e
W
=
N
BridgeNUERE ES
DAO-E splints: 1. SplA, 2. SpAl, 3. A5, 4. Brl
AAA |<—- SpA |
AGTTGGAG GAATGTAATGGf'I‘GA‘fTG‘f?&FAtT@EM
[<--- Sp1A gl I -
TATGTGATATGAGG TAGTTGﬂGGATGﬁKGGACTMGT ATGTGATATGAGGTN[G 'rKGG?\'I'G‘r'I‘fA?G‘AGfAZéT
ACATAACAT TTCATCCAATACACTATACTATCAAC ATCCTACAATCCTCATTCAACCTITACATTACCA AO\TAACATTTCATCCM\CACTATACTCCAMC
e AS > [--> Brl -3 |---> A5 --->] |- -> Br - ->| |---> A5.

Figure S10: Assenbly PCR scheme for DAE-E and DAO-E nucleating strands. In eac casethe bottom strand (solid) is the
all-ACT nucleating strand drawn in an orientation to match the previous schema. In the DAE-E nucleating strand construction,
due to the splint strands used in assenbly PCR, BridgeNUERE always appears 3° of NRES5, while either BridgeNUERE or
BridgeNRERE may appear 3° of NUE5. Thus, the sequenceof input tiles determined by each nucleating strand is in the
regular language (NRE NUE™) , asillustrated by the state transition diagram. The density of NRE5 subsequencegwhich
output a "1' to their right) is determined by the proportion of SplintNREUE2 and SplintNUERE2 relativ e to other strands
in the assenbly PCR. In the DAO-E nucleating strand construction, there is a single repeating sequence. The density of
input tiles outputting a "1'is determined by the proportion of A4SV relative to A4-S00 in the input strand mix used during
annealing.
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no Cy3 cpBrl| 1 ul Cy3cpBrl |2 ul Cy3cpBrl

3L 3D 4L 4D| 3L 3D 4L 4D | 3L 3D 4L 4D

Figure S11: Binding capacity gel for determining DAO-E nucleating strand stoichiometry. Lanes designated "3' contain
double-stranded material puried after stage 3, lanes designated "4' contain material puried after stage 4. Lanes designated
‘L' had Sybr Green | added to the reaction mixture prior to PCR, and lanesdesignated D' had no Sybr Green| at this stage.
The rst set of four lanes acts as controls, demonstrating how the products of both stage 3 and stage 4 remain stuck in the
wells. The secondset of four laneshad 1 L of Cy3-labelled cpBrl added. The third set of four laneshad 2 L of Cy3-labelled
cpBrl added. The nal three lanes are controls: Cy3-cpBrl complexed with its complement Brl, Cy3-cpBrl, and Brl alone.
The gel was post-stained with Sybr Green | and imaged under two conditions: (1) excitation with a 488 nm laser with emission
recorded by a 530 nm bandpass lter resulting in the purple lanes|this captures the Sybr Green | emissionand (2) excitation
with a 532 nm laser with emission recorded by a 555 nm longpass Iter resulting in the blue bandsjthis captures the Cy3
emission. Cyan false-colorindicates uorescence of Cy3-cpBrl. Purple false-colorindicates uorescence of Sybr Green | stain,
which preferentially stains double-stranded material. For example, Brl has the same mobility as Cy3-cpBrl, but stains only

faintly.
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Figure S 12: Melts of R-00-23]J and S-00 and their mixture. Tile R-00-23) has the same
core as R-00, but replaces the correspondingly-numbered strands by RO00-2J (70-mer, 664820 /M/cm)
CATTCTGGACGCCACGGTCAAGTTTTCTTGACCGTTTAAGATAGCREUIGIEBILATT and R00-3J (70-mer, 681480 /M/cm)

CAGTAGCCTGCTATCGGTTGTGTTTTCACAACCGTTCTTATGGCCEEBIMNIEAGARsorbance values were normalized to the
maximum and minimum of the single-tile curves. The average of the R-00-23J curve and the S-00 curve is drawn in cyan;
above 40 C it agreeswith the melting curve of the R-00-23J + S-00 mixture, indicating that the melting temperature of this
crystal is below 40 C at 0.2 M.
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Figure S13: AFM images showing the context and distribution of DAE-E crystals. Upper left: 5.0 m scan showing many
long, thin crystals. Upper right: 2.3 m scan showing the region surrounding Figure 5A (red box). Lower left: 830 nm scan
showing faceting of templated crystals. Note the thin tails extending from seweral of the crystals. These may be regions of
the nucleating strand / input tile complexesthat have not yet grown as part of the crystals, or they may be regions of the
nucleating strand that remain double-stranded after the asymmetric PCR step of the assenbly PCR protocol. Lower right:
650 nm scan showing the region surrounding Figure 5C (red box).
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Figure S14: AFM imagesshowing the context and distribution of DAE-E crystals. Upper left: 1.5 m scanshowing the region
surrounding Figure 5B. (Red box shows area of upper right scan.) Upper right: 320 nm scan showing the region surrounding
Figure 5B (red box). Lower left: 1.3 m scanshowing the region surrounding Figure 5D. (Red box shows area of lower right
scan.) Lower right: 430 nm scan showing the region surrounding Figure 5D (red box).
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Figure S15: AFM images of DAE-E crystals and tubes. Upper left: 1.0 m scan showing an unopenedtube. The tube is
roughly twice the height of other crystals. Upper right: Subsequetn scan shows the tub e partially opened. Opened domains
are the same height as other crystals; closer examination reveals tiles whose long axis parallels the tube axis. Lower left:
An even later scan of the same region reveals the tube completely opened. Lower right: 390 nm scan showing the region
surrounding Figure 5E. Three unopenedtub es (with circumferencesof roughly 4, 8, and 17 tiles) can also be seen.
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Figure S16: AFM images showing the context and distribution of DAO-E crystals. Upper left: 4.0 m scan showing region
surrounding Figure 6C. (Red box shows area of upper right scan.) Upper right: 500 nm scan showing region surrounding
Figure 6D (red box). Lower left: 2.3 m scan showing region surrounding Figure 6B (red box). Lower right: 1.8 m scan
showing the region surrounding Figure 6A (red box).
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Figure S17: AFM images of boundary assenblies and untemplated DAO-E crystals. Upper left: 750 nm scan showing
nucleating strand + input tiles + S-00. Bumpy domains indicate the presenceof input tiles and one layer of S-00. Thinner
smooth domains (arrow) are assumedto be double-stranded, and hence without tiles. Upper right: 1.1 m scan of a sample
prepared with just v etiles (no S-11) and no nucleating structures. Therefore, this must be an untemplated crystal. (It could
not be a ripp ed fragment of a templated crystal.) Lower left: 1.2 m scanof a sample prepared with all six tiles. Nucleating
structure tails can be seen. Crystals are particularly well faceted. Facet roughening can be obserwed (arrow). Lower right:
320 nm scan of a sample prepared with just v etiles (no S-11).
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Figure S18: AFM imagesof DAO-E crystals grown under constant-temp erature, near-constart concertration conditions. To
construct thick rigid strips of "0' tiles as initial templates for growth, all-'0' nucleating structures were bulk annealed with
R-00 and S-00tiles. These strips had variable width and often were faceted. Once room temperature had been reached, at
roughly hourly intervals a mix of v e pre-formed rule tiles were added to boost tile concertrations by 4 to 10 nM. Presumably,
during the interval betweenadditions, tiles incorporate into crystals and therefore their concertrations decreaseto the critical
concertration, which we estimate to be between 4 to 10 nM. Despite our hopes, this procedure did not lead to measurably
lower error rates, perhaps due to \sideways" growth on facets. Upper left: 510 nm scan. Upper right: 550 nm scan. Lower:
980 nm image composite from three scans. Experiments performed by Jason Rolfe.
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