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I. Materials and methods

Synthesis of gold nanorods. A two-step method was used to synthesize gold
nanorod according to reference.’

a. Synthesis of seeds: A 50 uL of 2% (w/v) HAuCl, solution and 9.5 mL of 100
mM CTAB solution were added to a 20 mL flask. A 600 pL of ice-cold NaBH4
solution (10 mM) was added to the flask under vigorous stirring for 2 minutes.
The color of the reaction solution changed to yellowish brown quickly. The
resulting solution will stay 2 hours for the next step. The resulting solution will
act as nucleation points of gold nanorods in the next step.

b. Synthesis of AuNR: In a 20 mL flask, 10 mL of 100 mM CTAB
(hexadecyl-trimethyl-ammonium bromide) was first added, followed by the
addition of 78 uL of 2% (w/v) HAuCl, solution. A 80 uL of 10 mM AgNO; was
then added into the mixture sequentially to produce light yellowish color. Then
48 uL of 0.1 M ascorbic acid was injected into the solution with moderate 5s
shaking. Upon the addition of ascorbic acid, the yellowish solution gradually
became colorless. Finally, 16 pL of seed was injected and the flask was stirring
for 1-2 minutes. The colorless solution turned to red, purple, and brown. The
resultant mixture was left undisturbed at 30°C for 12 h for NR growth. The final
products were isolated by centrifugation at 8,000 rpm for 10 min followed by
removal of the supernatant. No size or shape-selective fractionation was
performed. The pellet was suspended in 100 yL water. The concentration was
measured by UV spectra (UV2550, Shimadzu) using extinction coefficient of
1x10° M"'em™ for the longitudinal plasmon resonance of the AuNRs.

Functionalization of AuNRs with DNA. Functionalization of AuNRs with
thiolated DNA

(5-TTTTTTTTTTTTTTTAGCG-SH-3’ for handle-1;

5 -TATAATAATAATAATATTTT-SH-3’ for handle-2;
5-TTATAACTATTCCTAAAAA-SH-3’ for handle-3)

was carried out following the low pH route.? Four milliliter of 1 nM AuNRs was
mixed with 40 uL of 1% sodium dodecyl sulfate (SDS), 400 uL of 10x TBE, and
100 pL of 100 uM DNA. Hydrochloric acid (HCI) was used to adjust the pH
value of the solution to 3. The disulfide bond in the thiolated oligonucleotides
was reduced to monothiol using Tris(carboxyethyl) phosphine hydrochloride
(TCEP) (20 mM, 1 hr) in water. The oligonucleotides were purified using size
exclusion columns (G-25, GE Healthcare) to get rid of the small molecules.
The purified DNA was added to AuNR solution (OD~ 1) containing 0.01% (w/v)
SDS with a molecular ratio of 4000: 1. After incubation of the AuUNRs with DNA
for 1 hour, 5 M NaCl was added to bring the final concentration of NaCl to 500
mM. The solution was then gently shaken overnight. After that, AUNR-DNA
conjugates were centrifuged at 8000 rpm for 25 minutes. The pellet was
suspended in 1 mL 0.5xTBE buffer containing 200 mM NaCl while the
supernatant was discarded. The same centrifugation was repeated three times
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to remove the excessive thiolated DNA completely. The final concentration of
AuNRs was estimated with UV-Vis absorption spectroscopy using extinction
coefficient of 1X10° M"cm™ for the longitudinal plasmon resonance of the
AuNRs.

Agarose gel electrophoresis. Annealed DNA origami samples and AuNR
decorated tripod structures were subjected to agarose gel electrophoresis for
purification. Samples were run in 1% agarose gel in a O.5><TBE-Mg2+ buffer (45
mM Tris, 45 mM Boric acid, 1 mM EDTA, 10 mM MgCl,) at 60V for 3 h within
an ice-water bath.

Il. Theoretical calculations

We present a theoretical study of the optical response of the symmetric triple
nanorods (TNRs) based on mode-coupling analysis and the finite-difference
time-domain (FDTD) simulation. To gain the basic mechanism, we first perform
a mode-coupling analysis. Each nanorod (NR) is modeled by an oscillator (with
oscillation amplitude a, b, or c). The coupling among the oscillators is descried
by the following equations

i+wla+yi+th+tc=E,
b+wlb+y+tc+ta=E,

é+oja+y+th+ta=E,

Where oscillation frequency o, is the plasmon resonance frequency
(depending on the aspect ratio of the NR), the y is the relaxation constant,
E,, E, and E_depend on the incident field polarization. We find that there are
one eigenmode with frequency /@] +2¢ (with polarization along the central
symmetry axis) and two degenerate modes with frequency /a; —¢ (with
polarizations perpendicular to the central symmetry axis) [we have neglected
y for the eigenmodes analysis]. Therefore, we may obverse two peaks (one
with wavelength shorter than that of the single NR, the other with wavelength
longer than that of the single NR) in the scattering spectra, though there should
be three modes in general.

The FDTD method is applied to simulate the scattering spectrum of the
structure. The length and the radius of the rods are 38 nm and 6 nm. The
interface distances among the ends of the NRs are 6nm for 6=90°, 9 nm for
6=60°, and 12.5 nm for 6=30°, respectively. The background is air. The optical
response of the TNR depends on the incident field polarization (relative to
TNR). We first consider the case of 6=90° as an example. Similar discussions
can be applied to the cases with 6=60° and 6=30°. There are mainly three
types of contributions to the scattering spectrum. The first type of contribution
(we call it type A) to the peak with wavelength longer than that of the single NR
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comes mainly from the incident field with polarizations outside the cone formed
by the TNRs. The second type of contribution (type B) to the peak with
wavelength shorter than that of the single NR comes mainly from the incident
field with polarizations within cone formed by the TNRs. The third type (type C)
contributes to both peaks. This type of scattering spectrum is mainly due to the
plasmonic analogue of electromagnetically induced transparency (EIT), for
example from the incident field with direction along one of the NR as shown in
Figure S14.

The total scattering spectrum observed in experiment is the summation of the
three types of contributions. The type A scattering spectrum is from the fields
with the incident angles (with respect to the central symmetry axis)
0 <a <35.3°, which ensures that the incident filed polarization outside the core.
We use the scattering spectrum of one typical incident field with « =0° and
the field amplitude proportional to the corresponding solid angle to mimic the
type A scattering spectrum. The type B scattering spectrum is from the fields
with incident angles 35.3°<a<e«,, =70°(we have assume the maximum
incident angle to be o, =70°), which ensures that the incident filed
polarization within the core. We use the scattering spectrum of one typical
incident field with «=70° and the field amplitude proportional to the
corresponding solid angle to mimic the type B scattering spectrum. The type C
scattering spectrum is calculated based on the incident direction along the NR.
The relative weights of type A and type B scattering spectrum are determined
by the corresponding solid angle related field intensity. The relative weight of
type C scattering spectrum to that of type B is chosen as 4. Thus, the weights
are 0.151A+B+4C for 6=90°, 3.20A+B+4C for 6=60°, and A+4C for 6=30°. The
scattering spectra are shown in the following figures. We see two peaks as
predicted by the mode-coupling analysis (Fig. S15). And we have a qualitative
agreement between the theory and the experiment. (Note that for the case of
6=30°, the type B scattering vanishes since there is no polarization within the
cone for all incident fields with0°<a <e,, =70°.)

This type of scattering spectrum is mainly due to the plasmonic analogue of
electromagnetically induced transparency (EIT).S3’84 Figure S14 shows the
scattering spectra of type C contribution for 6=30°,60°, 90°, where we see
clearly dips in the scattering intensity of the spectra. To further clarify the
mechanism, we show the near field maps for 6= 90° in S16 (The main feature
is the same for the configurations of 6=30°, 60°). In this case, the incident field
direction is along Z axis (the long axis of one nanorod, nanorod |) and the
polarization of the electric field is along the Y axis. One can see that the
incident field mainly generates net dipole moments of the nanorods Il and Ill,
which lead to the bright field modes. The near field interaction between the
nanorods Il/lll and nanorod | induces the quadrupole excitation of nanorod |,
which forms the dark mode. The interference among the fields from bright
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modes and dark mode leads to a dip in the scattering intensity of the spectra.
This plasmonic analogue EIT is similar as that in the T-shaped nanorod
dimer.%° In general, the angle among the nanorods (6) and the distance
between the ends of the nanorods (d) have impact on the dip in the scattering
spectra. Our calculations have also shown that the dip becomes deeper with
decreasing the inter-nanorod end distance d (i.e., increase of the interaction
among the nanorods) as shown in figure $17.5*

S5



lll. Supporting figures

90°-tripod with 10-fold R90
at different temperatures

90°-tripod 30C 35C 40C

A v - .

Figure S1. Agarose gel electrophoresis image of 90-90-90 tripod (90°-tripod)
treated with 10-fold excess of R90 (releasing strands) at various annealing
temperatures (at 30°C, 35°C and 40°C) for 4 hours followed by keeping at
room temperature for overnight.
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Figure S2. Agarose gel image showing conversion of one tripod conformation
to the other two conformations. Here same gel image is presented three times
to highlight individual tripod conformations (30°, 60° and 90°). Bands R30, R60
and R90 correspond to the released conformation (no locking state) from 30°,
60° and 90°, respectively.
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Figure S3. (a) Agarose gel electrophoresis image showing back and forth
conversion of 30-30-30 tripod (30°) to 90-90-90 tripod (90°). The bands for R30
and R90 correspond to strut released conformation (no locking state) achieved
from 30°- and 90°-tripod, respectively. (b) Agarose gel electrophoresis image
showing back and forth conversion of 90-90-90 tripod (90°) to 30-30-30 tripod
(30°).

a 30-30-30 60-60-60 90-90-90

b 90-90-90 — 30-30-30 90-90-90 —» 60-60-60 30-30-30 —» 90-90-90

2

Figure S4. (a) TEM images of 30-30-30, 60-60-60 and 90-90-90 tripod. (b)
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TEM images of 30-30-30 converted from 90-90-90, 60-60-60 converted from
90-90-90 and 90-90-90 converted from 30-30-30. Scale bar, 100 nm.

30-30-30 60-60-60 90-90-90
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60-60-60
90-90-90

uv
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Figure S5. (a) Agarose gel electrophoresis image (UV and white light
illuminated) of tripods with one, two and three AuNRs. (b) TEM images of
tripods with AuNRs. Scale bars, 100 nm.
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30-30-30 —» 60-60-60

Figure S6. TEM images of 60-60-60, 30-30-30, 30-30-30 and 60-60-60
converted from 30-30-30, 60-60-60, 90-90-90 and 90-90-90, respectively.
Scale bars, 100 nm.
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30-90-90 60-90-90

60-60-90 30-60-60

Figure S7. TEM images of AuNR conjugated 30-60-60, 60-60-90, 30-90-90
and 60-90-90 tripods.
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Figure S8. (a) Absorbance spectra of free DNA conjugated AuNR, and AuNR
modified 30-30-30, 60-60-60, 90-90-90, 30-60-60, 60-60-90, 30-90-90 and
60-90-90 tripod with corresponding LSPR peak shifts. (b) Zoomed in spectra of
(a) showing LSPR peak shifts of various tripod conformations compared to free
DNA conjugated AuNR. (c) Absorbance spectra of free DNA conjugated AuNR,
AuNR assembled 90-90-90 tripod, and 30-30-30 and 60-60-60 tripod
converted from 90-90-90 tripod. (d) Zoomed in absorbance spectra of (c)
showing shifts in absorbance maxima.
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Figure S9. Absorbance spectra of each steps from reconfiguration cycle
experiment (Figure 3f). Step-1 corresponds to 90-90-90 tripod (red sphere,

Figure 3f).
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30-30-30 (Step-8)

..

90-90-90 (Step-9)

Figure S$10. TEM images of the 30-30-30 AuNR-tripods from Step-8 and the
90-90-90 AuNR-tripods from Step-9 from reconfiguration cycle experiment
(main text Figure 3f). Some of the partially transformed AuNR-tripods are
highlighted with red boxs. Images of the 30-30-30 AuNR-tripods from Step-8
show that some angles are larger than 30°. Similarly, images the 90-90-90
AuNR-tripods from Step-9 show that some angles are smaller than 90°.
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Flgure S11 Additional SEM images of AuNR-tripod nanostructures W|thout
biotin modifications. Scale bar 500 nm.

Figure S12 Additional SEM images of AuNR- trlpod nanostructure with biotin
modifications. The AuNR-tripods show stand-up configuration on streptavidin
modified substrate due to the biotin-streptavidin interactions.
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Figure S13. Additional light scattering spectra for individual three AuNRs
arranged (top) in a 30-30-30 configuration, (middle) in a 60-60-60 configuration,
(bottom) in a 90-90-90 configuration, all on silicon wafer and in air. Insets in
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left-side show the SEM images of the particles giving rise to each scattering
spectrum. Scale bar = 50 nm. Insets in right-side show the designated
configuration for simulation, the size of AUNR is ~38nm x12nm.
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Figure S14. The scattering spectra of type C contribution for 6=30°, 60°, 90°.
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Figure S$15. The normalized scattering spectra of the TNRs for 6=30°, 60°, 90°.
Notes on calculation details: The cone angle 2« is calculated by the formula
a:arcsin(Zsin(é?/Z)/\/g). For the case of 6=90°, the cone angle is2x54.7°.
Then the incident field angle should satisfy 0<«a <35.3° to ensure that the
incident filed polarization outside the core. The solid angle corresponding to
the cone angle 2« is calculated by the formulaQ = 27(1-cos(a)).
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Figure S16. The near field distribution of Re[E,] ((a),(b)) and Im[E,] ((c),(d)) for
the case of type C with 6= 90°. The wavelength of the incident field is 620nm.
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Figure S17. The scattering spectra of type C configurations for 6=90° (d=6nm,
8nm, 10nm) and 60° (d=9nm, 19nm, 27nm).
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Figure S18. Strand diagram of 30-30-30 tripod.
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Figure $19. Strand diagram of 60-60-60 tripod.
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Figure S20. Strand diagram of 90-90-90 tripod.
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IV. DNA Sequences

core-1

core-2

core-3

core-4

core-5

core-6

core-7

core-8

core-9

core-10
core-11
core-12
core-13
core-14
core-15
core-16
core-17
core-18
core-19
core-20
core-21
core-22
core-23
core-24
core-25
core-26
core-27
core-28
core-29
core-30
core-31
core-32
core-33
core-34
core-35
core-36
core-37
core-38
core-39
core-40
core-41

core-42

GCAAGAGTCTGGAGCAATAATGCCGCCTACAAATACCC
GCGAAGAATACGTGGCATGGCCAAACGACCACTTGCTG
GATGTGCTTTCCTCGTTGATTAAATTGCCTG
ATAGCTTTGACGAGCACGAACGGTTTTGATTAGTAATACCAG
AACAGGTGAGAAAGGCCCAACCGTCGTCTGAAACAGGA
ACAGTCAAATCAACCTGAAAGCGTCGAACTGATAGCCCCACCAGTTGCCCCAGTGCTTG
TCAGCTTCTAATCTATTCACATAAAAGATCGGGACGACGAGA
CGGAAGCATAAAGTGTAGGGAGAGGCGGTCAAGGCGATTCGC
CTGCGCTCACAATTCCAAATGAGTTGGTGGTGCTCAATTCTA
CTATTCCTGTGTGAAATCTACGTGGCAGGCGTATTTACATCA
GAAATTAAATGTGAGCGAGTAAAATGTTTGGATTATACCGGTGCGGCCAGCTCGGCTGA
GAGGCTGATTATCAGATGATGTGCTCGGCAACTCCTGG
CTGATTCATCAATATAATACGCCACCTCAGGATCATTT
AGTGCCCTGGAGTGACTCTTGAATTTCCGGCCGTGCATTTCT
TTCTAAGTGGTTGTGAACCGACAGTGCGGCCC
TTCCCATTAGTAATCATACCCAAACTGACCTTCATCAACTTA
CGTTCGTAACACCGCTTTTGGGAAGGCCAGTGCCAAGCTTTCTCAGG
CAATTTGAGGCACTCCAGGCCTCTGTCACGACGTTGTACTTA
ACAGTTCAAACTCCAACAGCCCTCGTTTCTCAAATTAAA
AAATTGAGGCAGCCGCCAAAGCTAAATCGGTATTCATTTGTGAATCACTACG
CTAGGCATCAATTCTGATCGCAAAAGTACGG
AGCGGAATTACGAGGCAACTAACGTAGG
GGGTGGGAACCATCAACTAATGGAAGGGTTAGAACCTA
TCAACCAACCCGTCGGACTGCCAGGAGTCCA
GTAGTTTCAGGCATTCCAACGTTAGTCCAAAAAAAAGGCTCCAAAAGG
ATTGGAGACATCGCCATTAAAAATCGCCAGGTGTTTGAAAACAGG
GCTTACAGGGCGCGTACAGAAGTGTAACCGTTGTAGCACCAT
CTAACACCAGTCAGGACAAACAAAGCTTTAA
TCTCGCTGCGCGTAACCGGAACCCTCGAGGTGCCGTAAGGTT
TTCGAACGAGTGCGATTTGCAAGAACCGGATTGTA
CCGCGCTGGCAAGTGTAGATTTAGCCCAAATCAAGTTTGGAA
CTGTAGCCAGCTTTAAACGGCGGATTGACC
GGTGTAGATGGGCGCAGGACTCCAACGTCAAA
TAATGGTCAAGAGATGGCTGCTCACAGACCAGGCGCATACGG
TATTCCTGATAGGCTATCAGGTCATTTTTGAGACAGTATGTTGTT
ATCGGAACGCCCTCATAG
TCAGGCTGCGCAACTGCTGGTGCACGAATA
ATGGTCAGATAAAGGGTCCACCAGTCACCAGA
TTTTCACCAGCCATGTAAGCCAGATTCATTGAATCCCCACCA
GACAATCCCTTATAAGGGCTGGCGGGTAACGCCAGGGTATTG
TCGGTGGGCCGGAAACCA

AACGATTCACGCTGGTTGAGACGGCGTGCCAGCTGCATTGAG
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core-43
core-44
core-45
core-46
core-47
core-48
core-49
core-50
core-51
core-52
core-53
core-54
core-55
core-56
core-57
core-58
core-59
core-60
core-61
core-62
core-63
core-64
core-65
core-66
core-67
core-68
core-69
core-70
core-71
core-72
core-73
core-74
core-75
core-76
core-77
core-78
core-79
core-80
core-81
core-82
core-83
core-84
core-85

core-86

TGCAATGGATAAAATCCGTGGTTTTCGGCCAACGCGCGAAGC
CAAGCGCAAAGAATTGGGCTTTAACCTGAAAA
ATTATTGCTTTCAAACTAAAGGAATTGCGCGCCGAATATATTCGGTCGCAGAC
TTTGTCGTCTTTCCAGCAGACAGAGGGTAG
GAGCCACCACCCTCATAAAGATTCATCAGTTG
AGCGAAAGGAGCGGGCAGCCGGCGGCCCACTACGTGAAGAA
AACTACAAACGTATGGGAATTTTTTCACGTTAACA
TTTACGATTGGAGAATGACCATAAAAAGCGAGCTCCTTTTGATAAAAGT
TCCGAATTTAGTTAAATCAGCTCATAAACAAAGTTTCGTTCATGA
TGAGTCATACAAAAATTCGCATTAAGCGGAGTTAAGAAAACGGGT
AGGATCAGGTCTTTACCTCGCGTTTTTTTGCGGATGGCCAAC
GGTTTATAGTCAGAAGCAAGCCCGTTAATTG
AGAGGGTTGATATACCCTCAGAACCGCCAC
TAGAATAATTCGCGTCTGGCCTTC
AAACCCGGAATAGGTGTATCACGGACCAATAGGAACGCATTTTCTTACAACGGCTTTGA
TTTAAAAGCGCAGTCTCTTCATTAACCGTAACCGTTAAT
TTTCCGTTCCAGTAAGCTATTCACGTTCTGCCCAATTG
CCAAGAACCACCACCAGAGGTCAGAGTTTGAATTCCAT
CATGCCAGCATTACTAATAGTAGTAGCAATAAAGCCTCAACAAAGTTTAATTAAACGAA
TTAAGCATTAACATCCACGAGCTGTTTAGCTATGTTTT
GGATTTTGACTCCGAAATGTTGCGTATTGGGACCG
GAGTCATCAAAAGAATAGGAGAGGCCGCCGC
TATCAGCTTGCTTTCGTTTGCGGGATCGTCAC
GCTTGCAGGGAGTTAAATACAGAGCCTGTAGGATA
CCTGCTCCATGTTAGAGTAATCTTGAAGAATAGAAATCGCGA
GCCATCGCCTGATAAATGTAATGCTACCTTATAGA
TCAAGTACAACGGAGATCAACCTATCAACTTATACATTCAGG
GCTTAATGAGGCCACCGAGCACTAAATCACCACACGTAGCTATTGC
CAGGGCGATGAACGTGGC
AACAGAACCCTTCTGCCATTGGCAAATATTA
GTTTAGACTGGATAGCAAAGAAGTGCAGATACATAACCAG
ATAATCGTACTCAGGAGAGCCCAAGAACAAC
TTCAACTAATTTTGCCAG
AACAAAGTCAGAGGGTGCGCATTAATAAACAGCCATACTTA
AACGAATTGCGTAGATTTTGAATAATTTTAT
AAGAGCATGTTAGCAAACGCAA

ACATTATCTATTAGACTAAAGTAT
TCTGTTGAAATATCTGGATTTTCGGTCATAGGGGTATTAAGAACGCAGTATA
AGAAAAACGTCACCAAAACCATTTGGGCGACA
AACTCCCAATCCAAATAAGCTACACCAAGTTAATT
AGCATTTTTTGTTTAACATTA
AAATGATTAAGCCGCACTAAACATTTGTCCTCAA
CAGTTACAAAGACGGGAG

CCATTCGCCTTGATGAACCTTTTTAGACGCTGAGAAGAGTCAATAGT
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core-87
core-88
core-89
core-90
core-91
core-92
core-93
core-94
core-95
core-96
core-97
core-98
core-99
core-100
core-101
core-102
core-103
core-104
core-105
core-106
core-107
core-108
core-109
core-110
core-111
core-112
core-113
core-114
core-115
core-116
core-117
core-118

core-119

Handle-bio-1
Handle-bio-2
Handle-bio-3
Handle-bio-4
Handle-bio-5

Handle-bio-6

handlel-1
handlel-2

handlel-3

GACAGCAACACTATCATAAAT

GCAGTTTAGTACTGCGGAATCGTCAAAT
GTTAGAGGTTTTGAAGCTTTAGGACAATAAT
CCATATCAAAATTACAGATGAATATACAGT
GACCATTAAATTTTAGCTCCATTCCAAGAACCCCC
CACCCAGGCGGATAAGTGCCGTCG
GAGGTCACCGGTATTCTAAACCAAATCAATAATCGGCTAACA
GCTGAAACCATCGACTGTAGCGCGTTTTACTCATCAGAAGGCCAGTAGG
AAGGGAATTACAGATATGAGAACATTTACGAGCATGTAACGC
GTAGTAAAACAGAAATAAAGAAGCTTAGCGGGGTTTTGAACAGTATGAGCAACACCGGA
GTGATAAATTCAAGAAAA

GAGAAGGTGTGAGTGAATTATAAAAAGC
ACATACCGAAGCCCTTTCCCAAAAACACCACGGAATAAACAA
TAGTCATTTCACAAAATTAGATTACCACAAGAATTGAGAAAT
GCCAGTAATAAGAGAATCGCTCAATTATCCGACTTGAGATCA
TGTACCGACAAAAGGTATTCTTACCGAGGCGGGTG
TTGATATTTTAGTTAATGAATAAAAAGAAGAGATT
TCTGAGAGACTACCTTTCTGACCTAAATTTAA
GGCATTTTGAGAATAGCAAATGAGCCAGAGGC
ACCCATAAATACATAGCGATAGCTTAGG
GCGGGGCGAATAACTTTCCCTTAGAATCATGTAAACGCGAGAAAACTTTTTAC
AATTTCATTTGAATTAACAAACAAAGGCGT
GAGAAACAATAACGGAACGCTAACGAGCGTCT
GCTTTCAGGTCGCTAATATCAGAGGAAT
AATAGGAAGGATGAAATAGCAATAAAGACTCACATATAAAAGAAAGATT
GTCTTTCCTTATGTCGCTATTCACCAGACGACGACAATAAAC
CGGAAGTAAGCAGATAGAAACGCATTGTCAC
GACAGGATTTAGAAGTAAAATATCCTTTATTGGAAATA
TAAGAGGCTGTAAAGAACCTCATGCGTT
GAAACCAGTACCGCCATCGGCTCAGTTG
AGATAGCAGCACCGTAAATTAGCACAAAATCTACCAGC
AAACAATATAATTAGGACGTCAATAGATAATCAACTAACGCGCAGGCTATTT
CTTTAACCCTCAATCAAGGAATTGTATCACCGGAGGGA

Biotin binding handles
TCTCTCTCTCTCCGCTTTCCAGTCGGGACGTTGCGCGTAATC
TCTCTCTCTCTCAGAAAAATAATATCCCAGATAAGAGGCAGA
TCTCTCTCTCTCTTGAATGGCTATTAGTCTTCTGATTGAGCAAGCACGGAGG
TCTCTCTCTCTCGAATCAAGTTTGCCTTTAGCGTTTTTAATAGCACGCCATA
TCTCTCTCTCTCGGCAAGGCAAAGAATTAGCAATAAGGAGTAAATACACTAA
TCTCTCTCTCTCAAAGAGGACAGATGAAGAACTGAATTATAC

AuNR capturing strands
AAAAAAAAAAAAAACCAGTTTTTTGGGGTAAAGGGAGCCCCCGCGG
AAAAAAAAAAAAAATTACCTCTAGCTGTACTCACATTAATTGAACCTGTGCAACAGTAAT

AAAAAAAAAAAAAACGCATTTTACGCTCGTCCTTAGTGCTGATTTCCCATCGC
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handlel-4
handlel-5
handlel-6
handlel-7
handlel-8
handlel-9
handlel-10
handlel-11
handlel-12
handle2-1
handle2-2
handle2-3
handle2-4
handle2-5
handle2-6
handle2-7
handle2-8
handle2-9
handle2-10
handle2-11
handle2-12
handle3-1
handle3-2
handle3-3
handle3-4
handle3-5
handle3-6
handle3-7
handle3-8
handle3-9
handle3-10
handle3-11

handle3-12

90-1-1
90-1-2
90-1-3
90-1-4
90-1-5
90-1-6
90-2-1
90-2-2
90-2-3
90-2-4

AAAAAAAAAAAAAATAGGGGCCTATGATATTCATGCGCACGAAAACGACGGGCGATTTCT
AAAAAAAAAAAAAAGTAATATACATCACGGGATTTTAGACAGGTAT
AAAAAAAAAAAAAACCGCCAGATACTTCACGCCAGAATCCTGTATGGTTTGAT
AAAAAAAAAAAAAAGCTTAAGTGTTATCGGGTGCCTAATGAGTAATGAATTCTTTTTAAA
AAAAAAAAAAAAAAGAGATAGAGTAAAAGAGTCTGTCCATCATCAT
AAAAAAAAAAAAAAAAAACGCCGCAAATTTTTTATAATCAGTGCGCCGCGATAAATACAA
AAAAAAAAAAAAAATTGGTGTCACAACATACGACCGCCAAAACTCT
AAAAAAAAAAAAAACTCCGAATAACCCCACCTTATGACAATGTAAGTTGAAAGGGGGATG
AAAAAAAAAAAAAACTATTAAACCATCAAGCTTGACGGGGAAGCTA
TAATAATAATAATAGGAAGTTATAACCGCAATGACAACAACCAGGAACACAGTTTCAATT

TAATAATAATAATAAAAACGATAGTAAGGACGATAAAAACCAATAA

TAATAATAATAATAAGAGGCAGAAACAAATCATAAGGGAACCCGGTGTATTCAGTGAAAA

TAATAATAATAATAATTATTAGCCAAAAGAGAGGCTTTTGCAGTCCAATACCGCCAAGTA

TAATAATAATAATAAAGGCACTTGTATCGGAACGAGGCGCAGAGGCTGGTCAACGTAGAG

TAATAATAATAATAATAACAGTTTAATTACCAGACCGGAAGCAGAAAACGCCT

TAATAATAATAATAAAAATACTGTGTCGAAATCCGCCCACGCTCCATTACTGGCTC

TAATAATAATAATATGTCTGGGAGGTCATTAATTCGAGCTTCATCA

TAATAATAATAATAAAATATGTTAGAGCAAAGACTTCAAATACTGA

TAATAATAATAATACAACGGCGGCCGCTAGGTGAATTTCTTAGAAAATCTAAATGACATC
TAATAATAATAATAGGAAGAAAAGTCAGGATTAGAGAGTACCTTGA
TAATAATAATAATAGGACTAATGAGGCTTGATACCGATAGTTGAATAATATTTTGCTTT
AGGAATAGTTATAATGCACCCAGAAACGAGCCTTTACAGAGAAGAT
AGGAATAGTTATAACCTGAATTTATTTAATAAAAACAGGGAAAATTGAGTTAACGTTTTG
AGGAATAGTTATAAAGGTAAAGGTGGCACTTATTACGCAGTAAGAA
AGGAATAGTTATAATTCAACCCGCAAAGGAACTGGCATGATTGCTA
AGGAATAGTTATAAAATCAAGGTTAGAAAATACATACATAAATATT
AGGAATAGTTATAATAAATAATTCATCTTTTAACCTCCGGCTTAGATTATAATGGACTCA
AGGAATAGTTATAAATCATAATTCAAATGGTTATATAACTATCTTG
AGGAATAGTTATAAGCCAAAGGTTTATTATAATAACGGAATATTA
AGGAATAGTTATAAGCTTAATTCGAGCCTGTTTATCAACAATATCCTAAAGCAAGCCGTC
AGGAATAGTTATAAAAGCCAAATAAAGTTCAGCTAATGCAGA
AGGAATAGTTATAACTGTTTACAAAGAATGCTGATGCAAATCAATTAATCTTGCTTCTGA
AGGAATAGTTATAAATACAAAAAGTAATTCTGTATCGCAAGAGTATCATCCGACTT
90-strut
TGATGCCTATTCTTAAACATTATGACCCTGTAATATGTAAACGTTAATATTTTGTT
AGGTTACCTTGCTTATCGATGAACGGTAATCGTAAGTGTAGGTAAAGATTCAAAAG
TATTCGCATGGTCCCTTTTGCGGGAGAAGCCTTTATGTATAAGCAAATATTTAAAT
GATTTTCCAGAACTAACTAGCATGTCAATCATATGTAAATGCAATGCCTGAGTAAT
GCTGACTTATTTAATTTCAACGCAAGGATAAAAATTTTTAGAACCCTCATATATTT
ATCTCGATGTAAAGTACCCCGGTTGATAATCAGAAAAGCCCCAAAAACAGGAAGAT
TTAATGCCGTATGCTTAGCGTTTGCCATCTTTTCAACCTATTATTCTGAAACATGA
TTGTATAGCCAACCTGGCTTTTGATGATACAGGAGCCACCCTCAGAGCCGCCACCA
GATTTCTACGCGTATAATCAAAATCACCGGAACCAATGCCCCCTGCCTATTTCGGA

TTACCATTGGTGTGTGTACTGGTAATAAGTTTTAAGAACCGCCACCCTCAGAGCCA
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90-2-5
90-2-6
90-3-1
90-3-2
90-3-3
90-3-4
90-3-5
90-3-6

R-90-1-1
R-90-1-2
R-90-1-3
R-90-1-4
R-90-1-5
R-90-1-6
R-90-2-1
R-90-2-2
R-90-2-3
R-90-2-4
R-90-2-5
R-90-2-6
R-90-3-1
R-90-3-2
R-90-3-3
R-90-3-4
R-90-3-5
R-90-3-6

60-1-1
60-1-2
60-1-3
60-1-4
60-2-1
60-2-2
60-2-3
60-2-4
60-3-1
60-3-2
60-3-3
60-3-4

R-60-1-1
R-60-1-2
R-60-1-3

TGTCTCGTAAGGTTGAGCCACCACCGGAACCGCCTCCCTCAGAGCCGCCACCCTCA
GTTATTCGACTAGCCGGGGTCAGTGCCTTGAGTAACAGTGCCCGTATAAACAGTTA
AGTTCCTTGAGGTAAACCACCAGCAGAAGATAAAAAGCGGAATTATCATCATATTC
GACTTGCTATAAAGTACAAACAATTCGACAACTCGCTTGCTGAACCTCAAATATCA
CTTAAGCTGTCTCTCAGAGGTGAGGCGGTCAGTATAACAAAGAAACCACCAGAAGG
AGATTGTCTCGTGTTATTAAATCCTTTGCCCGAACATGAAAAATCTAAAGCATCAC
TCTATGTAGCGTCATAACACCGCCTGCAACAGTGCCACGCTGAGAGCCAGCAGCAA
CTAGGATTTCCGCGGTTATTAATTTTAAAAGTTTGAGTAACATTATCATTTTGCGG
90-strut release
AACAAAATATTAACGTTTACATATTACAGGGTCATAATGTTTAAGAATAGGCATCA
CTTTTGAATCTTTACCTACACTTACGATTACCGTTCATCGATAAGCAAGGTAACCT
ATTTAAATATTTGCTTATACATAAAGGCTTCTCCCGCAAAAGGGACCATGCGAATA
ATTACTCAGGCATTGCATTTACATATGATTGACATGCTAGTTAGTTCTGGAAAATC
AAATATATGAGGGTTCTAAAAATTTTTATCCTTGCGTTGAAATTAAATAAGTCAGC
ATCTTCCTGTTTTTGGGGCTTTTCTGATTATCAACCGGGGTACTTTACATCGAGAT
TCATGTTTCAGAATAATAGGTTGAAAAGATGGCAAACGCTAAGCATACGGCATTAA
TGGTGGCGGCTCTGAGGGTGGCTCCTGTATCATCAAAAGCCAGGTTGGCTATACAA
TCCGAAATAGGCAGGGGGCATTGGTTCCGGTGATTTTGATTATACGCGTAGAAATC
TGGCTCTGAGGGTGGCGGTTCTTAAAACTTATTACCAGTACACACACCAATGGTAA
TGAGGGTGGCGGCTCTGAGGGAGGCGGTTCCGGTGGTGGCTCAACCTTACGAGACA
TAACTGTTTATACGGGCACTGTTACTCAAGGCACTGACCCCGGCTAGTCGAATAAC
GAATATGATGATAATTCCGCTTTTTATCTTCTGCTGGTGGTTTACCTCAAGGAACT
TGATATTTGAGGTTCAGCAAGCGAGTTGTCGAATTGTTTGTACTTTATAGCAAGTC
CCTTCTGGTGGTTTCTTTGTTATACTGACCGCCTCACCTCTGAGAGACAGCTTAAG
GTGATGCTTTAGATTTTTCATGTTCGGGCAAAGGATTTAATAACACGAGACAATCT
TTGCTGCTGGCTCTCAGCGTGGCACTGTTGCAGGCGGTGTTATGACGCTACATAGA
CCGCAAAATGATAATGTTACTCAAACTTTTAAAATTAATAACCGCGGAAATCCTAG
60-strut
ATTAGTCTGCGCATAAACATTATGACCCTGTAATATGTAAACGTTAATATTTTGTT
TTTAGCTGCACGTAATCGATGAACGGTAATCGTAAGTGTAGGTAAAGATTCAAAAG
ATTATGCGTCACGTCTTTTGCGGGAGAAGCCTTTATAAATGCAATGCCTGAGTAAT
ATGCTACTTGTCGAAACTAGCATGTCAATCATATGTGTATAAGCAAATATTTAAAT
CTAATGTCTGACGTTTAGCGTTTGCCATCTTTTCAACCTATTATTCTGAAACATGA
CTGCTTTGAACGCGTGGCTTTTGATGATACAGGAGCCACCCTCAGAGCCGCCACCA
ACCTGAGTTTCCTGTAATCAAAATCACCGGAACCAGAACCGCCACCCTCAGAGCCA
GTACTTGCTAAAAGTGTACTGGTAATAAGTTTTAAATGCCCCCTGCCTATTTCGGA
TTTACTGCGAGTCCAACCACCAGCAGAAGATAAAAAGCGGAATTATCATCATATTC
TGCCAGTTTATCTCTACAAACAATTCGACAACTCGCTTGCTGAACCTCAAATATCA
TCTACTGTAGCCCACAGAGGTGAGGCGGTCAGTATATGAAAAATCTAAAGCATCAC
CGTTCTTAAGTCGCTATTAAATCCTTTGCCCGAACAACAAAGAAACCACCAGAAGG
60-strut release
AACAAAATATTAACGTTTACATATTACAGGGTCATAATGTTTATGCGCAGACTAAT
CTTTTGAATCTTTACCTACACTTACGATTACCGTTCATCGATTACGTGCAGCTAAA

ATTACTCAGGCATTGCATTTATAAAGGCTTCTCCCGCAAAAGACGTGACGCATAAT
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R-60-1-4
R-60-2-1
R-60-2-2
R-60-2-3
R-60-2-4
R-60-3-1
R-60-3-2
R-60-3-3
R-60-3-4

30-1-1
30-1-2
30-2-1
30-2-2
30-3-1
30-3-2

R-30-1-1
R-30-1-2
R-30-2-1
R-30-2-2
R-30-3-1
R-30-3-2

vertex
vertex
vertex
vertex
vertex
vertex
vertex
vertex
vertex
End
End
End
End
End
End
End
End
End
End

End

ATTTAAATATTTGCTTATACACATATGATTGACATGCTAGTTTCGACAAGTAGCAT
TCATGTTTCAGAATAATAGGTTGAAAAGATGGCAAACGCTAAACGTCAGACATTAG
TGGTGGCGGCTCTGAGGGTGGCTCCTGTATCATCAAAAGCCACGCGTTCAAAGCAG
TGGCTCTGAGGGTGGCGGTTCTGGTTCCGGTGATTTTGATTACAGGAAACTCAGGT
TCCGAAATAGGCAGGGGGCATTTAAAACTTATTACCAGTACACTTTTAGCAAGTAC
GAATATGATGATAATTCCGCTTTTTATCTTCTGCTGGTGGTTGGACTCGCAGTAAA
TGATATTTGAGGTTCAGCAAGCGAGTTGTCGAATTGTTTGTAGAGATAAACTGGCA
GTGATGCTTTAGATTTTTCATATACTGACCGCCTCACCTCTGTGGGCTACAGTAGA
CCTTCTGGTGGTTTCTTTGTTGTTCGGGCAAAGGATTTAATAGCGACTTAAGAACG
30-strut
TGATATCTGCGATTAAACATTATGACCCTGTAATAGTGTAGGTAAAGATTCAAAAG
CGTAATCTTGCTTTATCGATGAACGGTAATCGTAATGTAAACGTTAATATTTTGTT
TGGCTTTCAAGTCCTTAGCGTTTGCCATCTTTTCACCACCCTCAGAGCCGCCACCA
CGATTTGCTAGCGTTGGCTTTTGATGATACAGGAGACCTATTATTCTGAAACATGA
ATATCGTCGTCTACAACCACCAGCAGAAGATAAAACTTGCTGAACCTCAAATATCA
TTCATTGGACCTGGTACAAACAATTCGACAACTCGAGCGGAATTATCATCATATTC
30-strut release
CTTTTGAATCTTTACCTACACTATTACAGGGTCATAATGTTTAATCGCAGATATCA
AACAAAATATTAACGTTTACATTACGATTACCGTTCATCGATAAAGCAAGATTACG
TGGTGGCGGCTCTGAGGGTGGTGAAAAGATGGCAAACGCTAAGGACTTGAAAGCCA
TCATGTTTCAGAATAATAGGTCTCCTGTATCATCAAAAGCCAACGCTAGCAAATCG
TGATATTTGAGGTTCAGCAAGTTTTATCTTCTGCTGGTGGTTGTAGACGACGATAT
GAATATGATGATAATTCCGCTCGAGTTGTCGAATTGTTTGTACCAGGTCCAATGAA
PAINT handle

CAAAATTAATTACATTTAACTTATCTACATA
CCTCAGAACCGCCACCCTCATTATCTACATA
AACAGTACCTTTTACATCGGTTATCTACATA
TTAGCGTAACGATCTAAAGTTTATCTACATA
CCTCAGCAGCGAAAGACAGCTTATCTACATA
GTAATGGGATAGGTCACGTTTTATCTACATA
TGCCATCTGTAAGCAACTCGTTATCTACATA
GGCAAAGCGCCATTCGCCATTTATCTACATA
TGGTTTGAAATACCGACCGTTTATCTACATA
TTAACACCAGAACGAGTCTTGCCCTGACGAGATTATCTACATA
TTAACATGTAATTTTCCTGAACATTATCTACATA
TTCCCTGAGAGAGTTGCCCCTTCACCGCCTGGTTATCTACATA
TTGGGACATTCCAGACAATATTTTTATCTACATA
TTCAAACTATCGGCGTAATAAAATTATCTACATA
TTTTTGGGGCGATAAATCATACATTATCTACATA
TTAGAAGGAAACCGAGGCCGAACAAAGTTACCTTATCTACATA
TTACCATTACCTCAGTAGCGACATTATCTACATA
TTTGACCCCCAGCGCCAACTTTGTTATCTACATA
TTATTCATATGGTTACCAGTAGCTTATCTACATA

TTGCTAAACAGGAGGCCAGAATCAGAGCGGGATTATCTACATA
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End TTCTGTAGCTCAACATATTTTCATTATCTACATA

End TTATCATTACCGCGCCCATTTTCATCGTAGGATTATCTACATA
End TTAAAAAGATTAAGAGGAAAGCGGATTGCATCTTATCTACATA
End TTCGAGCTCGAATTCTCACTGCCTTATCTACATA
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