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Figure S1. Leakage check without Input addition. Time-resolved normalized fluorescence of 10 nM cuboids
(solid line) and 10 nM cylinders (dotted line) without Input addition for reference. All fluorescence measurements
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Figure S2. DSD simulations of the amplification module for all fuel concentrations. DSD predicts the
behavior of the unquenched Cy3 species (solid lines) and unquenched CyS5 species (dotted lines). c1/Activator,
cl*, Input at 160 nM, Inhibitor/c2, c2* at 240 nM. (a) DSD simulations of Fuel A. (b) DSD simulations of Fuel B.
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Figure S3. TEM image analysis of the amplification modules. (a) TEM images of DNA origami polymerization at
0 min, 30 min, 2 h and 18 h in presence of 80 nM Fuel A using 15 nM cuboids (green) and 10 nM cylinders (red). Scale
bars of insets are 100 nm. (b) Statistical TEM image analysis of nanotube lengths in presence of 80 nM Fuel A using
15 nM cuboids and 10 nM cylinders. (¢) Statistical TEM image analysis of cuboid fibril lengths in presence of 80 nm Fuel

A using 15 nM cuboids and 10 nm cylinders. (d) TEM image of DNA origami polymerization after 18 h in presence of

480 nM Fuel B using 15 nM cuboids (green) and 10 nM cylinders (red). (e) Statistical TEM image analysis of cuboid fibril

lengths after 18 h with 480 nM Fuel B. Colored lines are added as guide to the eye for identifying both origami types.
Scale bar of inset is 100 nm.
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Figure S4. TEM image analysis of the threshold module. (a) TEM images of DNA origami polymerization at
0 min, 30 min, 2 h and 18 h in presence of 160 nM Threshold using 10 nM cuboids (green) and 10 nM cylinders
(red). Colored lines are added as guide to the eye for identifying both origami types. Scale bars of insets are
100 nm. (b) Statistical TEM image analysis of nanotube length distribution in presence of 160 nM Threshold using
10 nM cuboids and 10 nM cylinders. (c) Statistical TEM image analysis of cuboid fibril length distribution in
presence of 160 nM Threshold using 10 nM cuboids and 10 nM cylinders.
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Figure S5. Reference measurements for normalizing fluorescence. (a) Time-resolved fluorescence of the
c2(Cy3)/Activator/c2* complex. (b) Time-resolved fluorescence of the c1(CyS)/Input/c1* complex. (¢) Time-
resolved fluorescence of cuboid fibrils pre-formed during origami folding and purified for normalizing. (d) Time-
resolved fluorescence of cylinder nanotubes pre-formed during origami folding and purified for normalizing.



Note S1. Visual DSD code for the negative feedback loop.

directive simulation {
final=65000;

}

directive simulator deterministic

directive rules {

bind(P1,P2,Q,D!i) :-

P1 = C1 [D@x], compl(D, D'), P2 = C2 [D'@Y],

Q =C1 [p!i] | €2 [D'!i], freshBond(D!i, P1|P2),
not hidden(D@X, P1),

not hidden(D'@Y, P2).

bind(P,Q,D!i) :-

P=C[D@X][D" @Y], compl(D, D),

Q = ¢ [pli] [D'!i], freshBond(D!i, P),

not hidden(D @ X, P),

not hidden(D' @ Y, P).

displace(P,Q,E!j,Dli) :-

P =cC [E!lj D] [D!i] [D"!i E'!k], junction(E!j, E'!k, P),
Q = C [e!j oli] [p] [D"!i E"!K].
displaceL(P,Q,E!j,D!i) :-

P=C [D!i] [D E!j] [E'!k D'!i], junction(E!j, E'!k, P),
Q=cC [D] [D!'i E!j] [E'!k D"!i].

unbind(P,Q,D!i) :-

P =cC [D!i] [D'!i], toehold(D),

Q =C [D] [D'], not adjacent(D!i,_,P).
adjacent(D!i,E!j,P) :- P = C [D!i E!j] [E"!j D"Ii].
adjacent(D!i,E!j,P) :- P = C [E!j DI!i] [D"!i E"!]].



cover(P,Q,E!j,D!i) :-

P=C [E!j D] [D" E"!j], compl(D, D"),

Q = C [E!j D!i] [D"!i E'!]j], freshBond(D!i,P).

coverL(P,Q,E!j,D!i) :-

P=C[DE!J][E"'j D], compl(D, D),

Q = C [D!i E!j] [E'!j D'!i], freshBond(D!i,P).

binds(P1,P2,R,D!i,[D#L]) :- bind(P1,P2,Q,D!i), not coverL(Q,_,D!i, ), covers(Q,R,D!i,L).
binds(P1,P2,Q,D!i,[D]) :- bind(P1,P2,Q,D!i), not coverL(Q,_,D!i, ), not cover(Q,_,D!i, ).
displaces(P,R,E!j,[D#L]) :- displace(P,Q,E!j,D!i), displaces(Q,R,D!i,L).
displaces(P,Q,E!j,[D]) :- displace(P,Q,E!j,D!i), not displace(Q,_,D'i, ).
displacesL(P,R,E!j,[D#L]) :- displaceL(P,Q,E!j,D!i), displacesL(Q,R,D!i,L).
displacesL(P,Q,E!j,[D]) :- displaceL(P,Q,E!j,D!i), not displaceL(Q,_,D!i,_ ).
covers(P,R,E!j,[D#L]) :- cover(P,Q,E!j,D!i), covers(Q,R,D!i,L).
covers(P,Q,E!j,[D]) :- cover(P,Q,E!j,D!i), not cover(Q,_,D!i, ).
coversL(P,R,E!j,[D#L]) :- coverL(P,Q,E!j,D!i), coversL(Q,R,D!i,L).
coversL(P,Q,E!j,[D]) :- coverL(P,Q,E!j,D!i), not coverL(Q,_,D!'i, ).
unbinds(P,R,D!i,[D#L]) :-

P =C [D!i E!J] [E'!] D"!i], toehold(D), not boundL(D!i, ,P),

Q=C [DE!j] [E"'J D'], unbinds(Q,R,E!],L).

boundL(D!i,E!j,P) :- P = C [E!j D!i] [D"!1i E"!]].

unbinds(P,Q,D!i,[D]) :- unbind(P,Q,D!i).

(* auxiliary functions *)

hidden(D@X, P) :-

unbound(D),

P = C [A@End D@X B@start],

path(B@Start, _@End, P, "right", [], Path).

hidden(D@X, P) :-

unbound(D),

P = C [B@Start D@X A@End],

path(B@Start, _@End, P, "left", [], Path).

(* path predicate: find a @Path from @Start to @End *)

path(_@End, _@End, _, _, Visited, Path) :-

reverse(Visited, Path).

path(X@start, _@End, P, "left", Visited, Path) :-

not (Start = End),

P = C[Y@Start' X@Start],

not member(Y@Start', Visited),

path(Y@start', _@End, P, "left", [X@Start # Visited], Path).
path(X@start, _@End, P, "right", visited, Path) :-

not (Start = End),

P = C[X@Start Y@Start'],

not member(Y@ Start', Visited),

path(Y@start', _@End, P, "right", [X@Start # Visited], Path).
path(X@start, _@End, P, "any", Visited, Path) :-

not (Start = End),

path(X@start, _@End, P, "left", Visited, Path).

path(X@start, _@End, P, "any", Vvisited, Path) :-

not (Start = End),

path(X@start, _@End, P, "right", visited, Path).

path(D!i@Start, _@End, P, _, Visited, Path) :-

not (Start = End),

P = C [D!i@Start] [D'!i@Start’'],

not member(D'!i@Start’, Visited),

path(D'!i@Start’, _@End, P, "any"”, [D!i@Start # Visited], Path).
junction(A, B, P) :- junctionR(A, B, P, []).

junction(A, B, P) :- junctionL(A, B, P, []).



junctionR(_'j,_'3,_,_).

junctionR(E!j,F!k,Q,V):-

Q = C [F!k] [G!1 E"!'3] [E!]F],

not member(X, V),

not member(Y, V),

junctionR(G!1,F'k,Q,[X;Y#V]).

junctionL(_!'j,_'3,_, _)-.

junctionL(E!j,F'k,Q, V):-

Q = C [FIk] [E'!j@x 6!1@v] [E!5],

not member(X, V),

not member(Y, V),

junctionL(G!1,F'k,Q,[X;Y#V]).

(* infinite semantics *)

find(D,Type,Rate):- rate(D,Type,Rate).

find(D,Type,Rate):- default(D,Type,Rate), not rate(D,Type,_).
//order of find and binds clauses could be reversed.

slow(P1, P2, Rate, Q) :- find(L, "bind", Rate), binds(P1,P2,Q,_,L). //, productive(Q,_,_'i,L).
fast(P, Rate, Q) :- displaces(P,Q,_,L), find(L, "displace”, Rate).
fast(P, Rate, Q) :- displacesL(P,Q,_,L), find(L, "displace", Rate).
fast(P, Rate, Q) :- covers(P,Q,_,L), find(L, "cover"”, Rate).
fast(P, Rate, Q) :- coversL(P,Q,_,L), find(L, "cover", Rate).
fast(P, Rate, Q) :- unbinds(P,Q,_,L), find(L, "unbind", Rate).
productive(P,Q,E!j,L) :- displaces(P,Q,E!j,L).
productive(P,Q,E!j,L) :- displacesL(P,Q,E!j,L).
productive(P,Q,E!j,L) :- covers(P,Q,E!j,L).

productive(P,Q,E!j,L) :- coversL(P,Q,E!j,L).

mergestep(P,Q,V) :- fast(P,_,Q), not member(Q,V).

merge(P,P,V) :- not fast(P,_, ).

merge(P,R,V) :- mergestep(P,Q,V), merge(Q,R,[Q#V]).

reaction([P1l; P2], Rate, R) :- slow(Pl, P2, Rate, Q), merge(Q,R,[(P1|P2);Q]).
reaction([P], Rate, R) :- slow(P, Rate, Q), merge(Q,R,[P;Q]).
infinite([P1; P2], Rate, R) :- slow(P1l, P2, Rate, Q), merge(Q,R,[(P1|P2);Q]).
infinite([P], Rate, R) :- slow(P, Rate, Q), merge(Q,R,[P;Q]).
detailed([P1; P2], Rate, Q):- slow(Pl, P2, Rate, Q).

detailed([P], Rate, Q) :- slow(P, Rate, Q).

detailed([P], Rate, Q) :- fast(P, Rate, Q).
default([_],"unbind",0.012).

default(_,"bind",0.00002).

default(_,"displace”,1.0).

default(_,"cover”,1.0).

}

( 160 [<a™!1l br!12 c™l3 dnlg en>
| <h* gn* dr*l4 cr*13 fa% pa*ld ar*113]
| 160 [<er* do* cr* br* i*>]
| 160 [<i>]
| 160 [<f* c~l11 dA112 ghla3 khl14>
|<kA*114 gr*113 er* dA*112 cA*111 bA* an*>]
| 160 [<h>]



Note S2. CRN code for the basic negative feedback loop.

directive simulation {final=65000; plots=[sp_@; sp_1; sp_2; sp_3; sp_4; sp_5;
sp_6; sp_7; sp_8; sp_9; sp_10; sp_11; sp_12; sp_13; sp_14]; }
directive simulator deterministic

| 160 sp_@

| 160 sp_1

| 160 sp_2

| 160 sp_3

| 160 sp_a

| sp_1 + sp_2 ->{@.00015} sp_14

| sp_® + sp_4 ->{0.00013} sp_11

| sp_1 + sp_® ->{@.000041} sp_13 + sp_12
| sp_14 + sp_© ->{0.000041} sp_10 + sp_12
| sp_13 + sp_2 ->{0©.00015} sp_10

| sp_12 + sp_4 ->{0@.00013} sp_7

| sp_3 + sp_12 ->{0.000021} sp_9 + sp_8

| sp_1 + sp_11 ->{@.0ee041} sp_13 + sp_7
| sp_14 + sp_11 ->{0.000041} sp_10 + sp_7
| sp_9 + sp_4 ->{0.00013} sp_6

| sp_@ + sp_8 ->{@.000041} sp_12 + sp_5

| sp_13 + sp_8 ->{0.000062} sp_1 + sp_5

| sp_8 + sp_11 ->{@.0000841} sp_5 + sp_7

| sp_10 + sp_8 ->{0.000062} sp_14 + sp_5
| sp_3 + sp_7 ->{0.000021} sp_8 + sp_6

Note S3. CRN code for the negative feedback loop in presence of Fuel A.
directive simulation {final=65000; plots=[sp_©; sp_1; sp_2; sp_3; sp_4; sp_5;
sp_6; sp_7; sp_8; sp_9; sp_10; sp_11; sp_12; sp_13; sp_14; sp_15; sp_16; sp_17;

sp_18]; }
directive simulator deterministic

160 sp_o

160 sp_1

160 sp_2

240 sp_3

240 sp_4

240 sp_5

sp_4 + sp_5 ->{0.00013} sp_18

sp_1 + sp_2 ->{@©.0e014} sp_17

sp_@ + sp_4 ->{0.00013} sp_14

sp_1 + sp_© ->{0.000041} sp_16 + sp_15

sp_17 + sp_@ ->{0.000041} sp_13 + sp_15

sp_16 + sp_2 ->{0.00014} sp_13

sp_15 + sp_4 ->{0.00013} sp_10

sp_3 + sp_15 ->{0.000021} sp_12 + sp_11

sp_1 + sp_14 ->{0.000041} sp_16 + sp_10

sp_17 + sp_14 ->{0.000041} sp_13 + sp_10@

sp_12 + sp_4 ->{0.00013} sp_8

sp_© + sp_11 ->{0.000041} sp_15 + sp_6

sp_16 + sp_11 ->{0.000062} sp_1 + sp_6

sp_11 + sp_14 ->{0.000041} sp_6 + sp_10

sp_13 + sp_11 ->{0.000062} sp_17 + sp_6

sp_3 + sp_10 ->{0.000021} sp_11 + sp_8

sp_12 + sp_18 <->{0.000040}{0.000021} sp_9 + sp_15
sp_9 + sp_10 <->{0.000021}{0.000041} sp_18 + sp_8
sp_7 + sp_4 ->{0.00013} sp_9

sp_12 + sp_5 <->{0.00004}{0.000021} sp_7 + sp_15
sp_S + sp_8 <->{0.00004}{0.000021} sp_7 + sp_10



Note S4. CRN code for the negative feedback loop in presence of Threshold.
directive simulation {final=65000; plots=[sp_©0; sp_1; sp _2; sp_3; sp_4; sp_5;
sp_6; sp_7; sp_8; sp_9; sp_10; sp_11; sp_12; sp_13; sp_14; sp_15; sp_16; sp_17;
sp_18; sp_19; sp_20; sp_21; sp_22]; }

directive simulator deterministic

160 sp_0

160 sp_1

160 sp_2

160 sp_3

160 sp 4

160 sp_5

160 sp_6

sp_4 + sp_5 ->{0.00013} sp_ 22

sp_1 + sp_ 2 ->{0.00014} sp 21

Sp_© + sp_4 ->{0.00013} sp_18

sp.1 + sp @ ->{0.000041} sp 20 + sp_19

sp 21 + sp @ ->{0.000041} sp 17 + sp_19

sp_20 + sp_2 ->{0.00014} sp 17

sp_6 + sp_19 ->{0.000039} sp_12 + sp_19

sp_6 + sp_19 ->{0.000039} sp_ 13

sp_19 + sp_4 ->{0.00013} sp_14

sp_3 + sp_19 ->{0.000021} sp_16 + sp_15

sp_1 + sp_18 ->{0.000041} sp 20 + sp_14

sp_21 + sp_18 ->{0.000412} sp_17 + sp_14

sp_16 + sp_4 ->{0.00013} sp_10

sp_© + sp_15 ->{0.000041} sp_19 + sp_8

sp_20 + sp_15 ->{0.000062} sp_1 + sp_8

sp_15 + sp_18 ->{0.000041} sp 8 + sp_14

sp_17 + sp_15 ->{0.000062} sp 21 + sp_8

sp_6 + sp_14 ->{0.000039} sp 12 + sp_14

sp_ 6 + sp_14 ->{0.000039} sp 7

sp_3 + sp_14 ->{0.000021} sp 15 + sp_10

sp_13 + sp_4 ->{0.00013} sp 7

sp_12 + sp_19 ->{0.000039} sp_13

sp_12 + sp_14 ->{0.000039} sp 7

sp_16 + sp_22 <->{0.00004}{0.000021} sp_11 + sp_19
sp_11 + sp_14 <->{0.000021}{0.00004} sp 22 + sp_10
sp_9 + sp_4 ->{0.00013} sp_11

sp_16 + sp_5 <->{0.00004}{0.000021} sp 9 + sp_19
Sp_5 + sp_10 <->{0.00004}{0.000021} sp 9 + sp_14
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Figure S6. 3D DNA origami cylinder folding map. Scaffold is depicted in blue, core staple strands in green,
poly-thymine passivated strands in pink and connector overhangs in red (16 connectors per side).

Table S1. Sequences of core staples in cylinders. Names denote both the function of the staple strand and its
position according to the line numbers in Figure S5: [function- 5’ position — 3’ position].

Name Core staples 5’ >3’

core-2-42 GTG CGG AGT GTG TCA TAC AAA AGG TCA GAG GC

core-69-73 CCC ATA GCT GGA AGC ATG CTA ACT CAC ATT AGG GA

core-61-60 ATT CTC CGA GAA CGC CAT CAA AAAT

core-29-69 TAT TTT AAT AAA TTA CCT TGT GAA AAG GTC GAC TC

core-65-21 GGA AAC CAG GCG ATC GCA TCC

core-26-66 GTT CTG CTC AAC GAC GGA GGG GGA TGT GCT GTC GG

core-77-37 TGA AAT CAA AAG AAT AGG AAC AAG ATT CAT TAA ACG AGC AAA GCG
core-20-65 ?AAS GGT AAG AAA AGT AAC GAC AAC TCG TAG AGC GA




core-58-19
core-31-69
core-69-24
core-42-39
core-5-38

core-42-6

core-54-52
core-76-71
core-21-16
core-61-23
core-37-1

core-56-17
core-60-55
core-46-11
core-32-1

core-1-32

core-2-38

core-17-57
core-73-72
core-30-75
core-52-10
core-70-26

core-15-13
core-71-26
core-4-44

core-63-67
core-49-45
core-1-79

core-78-36
core-66-64
core-25-65
core-67-73

core-18-62
core-14-54
core-49-46
core-33-4
core-6-42

ATT TAA ACT CAT TTT GCC ACT ATC TTT GAC CCC CAG C

CCC TAC ATT CAT CAT CAG CGT TGG GAA CTG GCC ATG GTC CGG GTA C
TAG ATT GTA AAT TCA GTG AGA ACCG

GAT GTC TGG AAA TGC TGA AGA GGT

CAG AAG TAA GCA CTG GTACTA A

ATA TAA CTT TCG CAC ATA GTT TCT GTA TGG TCA GAG CCACCATTG G
AGC ATC AAC CGT TAT TCA TTA AAG GGG GAA TTA AT

GGT TCT TTT CGC GTA TTT CCA GTC ATT GCG TCA AC

GCG AAG TAC AAA ACA CTC ACG AAG GTC ATG AGC GA

TTC CCC GAG GAG CCG AAC AAT AGC TTA AG

GCT TCA ATC AAT AACTCATCGTT

ATT TAG ATT TGT TTA CCT ATA AAA G

GTC AAA TCA GTT GTA AAA GAA AAG ATC GTA ACA TTG CC
GTA GTA GCA ATA AAA ATA ATT TAT CG

GAT ATA GCG TGA GAA GGG AAT AGG

AAT GCT GAG ACT CCT CAA CCA GGC TTA TCC GGT GA

TAA ACA CCG TAC TCA GGG GAT AGC AAG CGA ACC AA

AAA CGG GCA AGG CGA AAG ACA GCA ACA GGA AGATT

AGT CTT TAA CCA GCA GAA GAT GG

ACC CGT TTA CCA TCA AGA TTA GTT GCG TCT TTC CAG AGC CT
CAA TCGTCG CTA TTA ATT ATA GCT TCG ACA GAC GT

CAG CAA ATG ATG GAA AAC AGA GGT GAG GCG GTT GAG AGC AAATAG
CGA A
CAT AAA GAA GAT TAC ATT TAA CAA GTA CAT AAG AG

ATA CGA GCC GTT TCC TGT ATG CGA GGC TTG AGA TG

CTT TAA ATC CTC ATT AAG GCA GGT GTA GGG CTA TGC GT

TTA CTT TAC ACA TTT GAT AGG AGC TGA

CAT AGG TCT GGG GTT ATG AAA ACT TGA CCT AAT AA

CCC GAT TAG GAT TAG CGG AAT GTT TCA TAA ATA GTCCACTATT
GCT CAT GGA AAG GGC GAC AAG CAA AGC CGT TGT AC

TGC TGT ACA GTA AGG GAA CCG AAC GTC GAA ACT CC

CGA GTC ATC AAG AGT AAT GCA TAG GGT TGG GAC ATT CGC

GGA ATC AAT CAT TGC TGA GCC ACG CCA GTA TTT ACC GAA CGA ACC
ATG CG
GGC AAG AAC TGG CAT GAT AAT AAC GCG GAA TCG GAA CA

CCG TCA CGC ATA ACC GAT TCA CCC TCA GCA CGA TAA TGC CGG
GCC TTT AAT AGT GAA ATG CTG AAT CGC AAA AAT ACCGACCGT A
TAA GGT TTT GGG TTG ATC CAC CCT GAG CCA CCT GA

CCT TGA TAC TAA ATA AAG CCA ACG AGC CAGTAATAACC



core-34-78 TAG AAA GAC TCC AAC GTC AAATAC CTA CAT TTG G

core-60-24 AAT TAA CAA CGA AAC AACCTG CTC TCA ATC AAC CAGGCCTT
core-19-58 GAT AAA ATA AAA TAC GTA ATT TAA CCA ATA GTT TGG TAT AAG CAA AT
core-38-2 AGC GAA CCA GCG GAT GGC TTATTT ATC AAC TGT AGA ATG ATA CAC
core-20-15 g(A}Z ?TA AGA CAA ATA CAA AAG ACA AGA AAA TGC GA

core-44-9 GTC AAT ATT CTA CTT TTT GCT GAA TTG CGA TAT TAG C

core-45-40 ACA AGT ATC ATT AAT TGA TTT AGG AAA GTA ATC AG

core-23-28 AGC TAA TAT CAC AAA GTA AAC AGG AGC CTT TCA AA

core-5-40 ACA AAT TCC AAT AGG AAC CTT GAG AAT ATA AAG TGG AGC TTA ATT GC
core-24-69 GAG ATA ACC CAC AAG ACT AAA ATT AAC TGA ACG TCA GTT GGC AAC
core-36-40 ggé AATC GGC TAC GAG CAA ATA GAT ATGCAG A

core-64-69 GAA AAA GCG CAG GGC GAC AAG GCG CAC GAC GGG AT

core-27-67 TTA TAC CAG AAC GAG TAG CTT GCC CTC CCA GTA TTA AGT

core-50-54 GCG AAT TTT CGG AAA CATTTC ATT CAAT

core-21-64 GCC CCT ATA CCA AGC GCC CGT CGG GGA ACA AAC GGC GGT GCA TCT
core-75-74 gg(A} gCC AACAGT TTT GAATGG CTA A

core-73-75 AAC ATC TAC GAC AGG TAG AAA GAT ACT AAT GAG AC

core-65-20 GCC GTC AAT AGA TAA TAA ACA ATT GCA GAT AAA CG

core-10-13 AGC GAT CAA GTC ATT AGC GCA A

core-67-22 TCA ACA GTT GAA AGG AAT ACT AAC ACC AAT AAATC

core-9-44 GTT TGG AAC CGC CAC CCG AAA TGT GAT AAA TAA ATT CTT ACC AGT TG
core-28-73 GGA TTG AGA TTT AGC CTA ATTTGC TTT TTT GTT TAA CAT GATT
core-6-46 CGA CCC TCA GAG CCG CCA GCC GCC AAT AAG AAATTT AA

core-17-60 AAA CGC TAC ATA ATG AAT AAA TCC TGA

core-13-49 CCA AAG GCC GGA AAC GTT CAG TAG AGA TTA AAA AT

core-63-58 GAA CCATTT TGT ATC ATC CAA TAT ATG GAA GGG TA

core-51-56 AAT ATA TGT GAA AAT TAA TGA TGA TTT GAA TAA CAA TAA CGG
core-30-78 CGA GCT ATT TTG CAC CCC TTG CGG ATG GAT TAA AC

core-32-76 AGC CTT AAA GAT CTG ACG CTC AAT CTA AAA GGG ACATTT

core-51-10 TTG CTT CAG AAG AGT AGCAGCTCAT

core-7-37 TTT AGC GTA ACA TTC CAC GTA ACA CAC CCT CAG CAA ACC AAATAT
core-16-53 GGG TCTTTT GCATTT TTG TAT TCA A

core-24-73 GAC AAA TAA GGT AAATTG TTT TAA GAA GAA AAC TG

core-12-49 AAT TTC TTA GGA GCC TAATTT TTG TAA TAC

core-10-49 AGC CCC CTA TGC ATC CAT GCA ACT CAG AGC AGG AGA A

core-11-51 GTT TAT CGA TCA TTT CAA CGC AAG TGT AGG TAA AGC C



core-40-5

core-79-74
core-26-70
core-57-17

core-77-2
core-1-37
core-28-30
core-69-24
core-73-31
core-29-77
core-10-5
core-11-7
core-75-33
core-22-67

core-12-52
core-34-34
core-15-58
core-8-48
core-52-52
core-23-63
core-10-15
core-46-42
core-64-60
core-34-14
core-34-29
core-74-71
core-58-54
core-100-23
core-87-34
core-101-8
core-86-2

core-94-14

core-81-28
core-88-46

core-95-63

core-83-30

TGA ATA TAG TTT CAC ATG TAC CAG ACA GCCTTC ACA A
AAA CCT TAT ATG GTG GTT GGC CCT CAA CAG CAC GC
GCG CAT TAG ACG GGA GAC ACC GTC AAA AAT GAC AG

CGC GAG AGA ATC GAT GAA CGG TAC CCC AAA ATC GGA AGA AGTTTC
CATT
TGA AGA GGT TTT ATT CTA TAA GAG GCC CCC TGA CA

TGT ATC AGA TTT ACC CTG ACT TAA TTC GA

TAA ACT GAT AGG CAC AGA CAA TAT AGA TAG ACT AA

AAA ATC TAA AGC ATC ACC ATA TCT GAC CCT GAA GA

TCG TGG GAG AGG CGG TTT ACC AGT GCA GAT ACG AGC AAC
AAA ATA AAC CAA CGA CCCTTC CAC ACG ACC AGT AAGTC
TTT CTC AAA ATC CCT CAG ACC AGA AAG GTT GAA GC

TTG TTT TCA CAC TAA AGA AAC AACTGA A

GGG GAG AGA GTT GCA GCA AAA TCC CGA GAG GAT AG

TTA CCG AAG CCCTTT TAA ACA TTG AGT TAA GCA CTA ATA GAT TAT GCG
A
TCA GCT TGC TTT CGA ACC ATC GCC CAC CAA ATT CAA

GCG AAA AAT CAG GTC GAA CAA GCA ATC AGATA

AAG GTC ATA TGT CAG GTT AGA AAT A

TCA CCA TCT TTT CAT AAA TCG GCA AAC GCG AAT AACTA

AAG GGT AGC TGA TAA ATT CAA GAA AACAGT G

CTG CGA GGC GCA GAC GGC ATG TTA ATC GGC CGC CAGTT

TCG GAC CGT AAC ACC AAT GCC ATT TTG AAT TAC AA

TAA CGC ATC AAA CCT GTT AGA TAC AAGTT

AGC GCG CAT CGT AAC CGA TTG ACC GAG CGA GTC GC

AGA GCT GGA GCA AAC ACCTGA TTG CAA CAA ACC CAA AGA TCA
TCC CGG GGG TAC TTT TGC ATA GTA AAT AAC GCC AT

GCG GCC AGCTTG AGT GAA AAG TGT

AAA CTA ACG TCC GGG AGA ACC AAGTTA CAA AACTG

GAT TGT GAT TGT GAT TGT TTT TTT TTT TGG GTA ACG CAA CTC TGG
GAT TGT GAT TGT GAT TGT TTT TTT TTT CAA AAT CGA ACG TGT ACT
GAT TGT GAT TGT GAT TGT TTT TTT TTT TAT ACA AGG CGT TAA CCC

GAT TGT GAT TGT GAT TGT TTT TTT TTT CAT TTT TGA CCG GAA TTT TCA
GAGGTTT

GAT TGT GAT TGT GAT TGT TTT TTT TTT TGA GAG TGG TAG CTG GGA TCG
ATATTCG

GAT TGT GAT TGT GAT TGT TTT TTT TTT TGC CTA AGC ATT AAG TCA

GAT TGT GAT TGT GAT TGT TTT TTT TTT TTT TGC GTA AAG CTA ATT AAG
CAT

GAT TGT GAT TGT GAT TGT TTT TTT TTT AAG AAA CAC TTA AAT CCT TTG
CCC

ATT ACT GCA AGT GCA AATTTT TTT TTT TCG GCC ATG ATT GCG AAT



core-98-25
core-90-11
core-103-10
core-97-4
core-104-62
core-91-18
core-82-31

core-105-51

core-96-27
core-93-20
core-85-32
core-102-21
core-99-6
core-92-12

core-84-1
core-122-77
core-113-35

core-109-65

core-110-45
core-108-61
core-111-51

core-52-107
core-73-106

ATT ACT GCA AGT GCA AATTTT TTT TTT CGA GCT CAG GGT TTT GA
ATT ACT GCA AGT GCA AATTTT TTT TTT GAG TAA TGG ATA AAT TAA
ATT ACT GCA AGT GCA AATTTT TTT TTT TGG TTT GGA CAA AGT TT
ATT ACT GCA AGT GCA AATTTT TTT TTT ACG CGC CTA CCG ACA TGG
ATT ACT GCA AGT GCA AATTTT TTT TTT TGA GGG GCA CCG TG

ATT ACT GCA AGT GCA AATTTT TTT TTT AAG AAA TAT ACT TCA GGT

ATT ACT GCA AGT GCA AATTTT TTT TTT ATA AAT CGA ATC GTA GAC TGG
AAA AACCTA A

CAG TAT CAGTAT CAGTAT TTT TTT TTT TAT GTA ATT TAT CAG ACG CTG
TGT A

CAG TAT CAG TAT CAGTAT TTT TTT TTT AAA GCC TTC GTA ATT CA

CAG TAT CAGTAT CAGTATTTTTTT TTT TTG TTT GAG AAG GAG GAA
CAG TAT CAGTAT CAGTAT TTT TTT TTT CAC CGC CTC CGA AAC GAC
CAG TAT CAG TAT CAGTAT TTT TTT TTT CAT TCA GCG ACA GTCTTA
CAG TAT CAGTAT CAGTAT TTT TTT TTT ATT TTC GCT CAA CAC AGA

CAG TAT CAGTAT CAGTAT TTT TTT TTT CCG TTC TGA GAA AGT GAC AAC
AGG TG
CAG TAT CAG TAT CAGTAT TTT TTT TTT CGC GTT TAT TAT AGT AG

TGG ACT TAT ACT TGG ACT TAT TTT TTT TTT ACT ATC AAA AAT AGT GTT

TGG ACT TAT ACT TGG ACT TAT TTT TTT TTT AGT ACC GAT AAG TAT CAG
AAG AAT GACC

TGG ACT TAT ACT TGG ACT TAT TTT TTT TTT GAT ATT CTG AAC GGG GGC
CTC GCC

TGG ACT TAT ACT TGG ACT TAT TTT TTT TTT TAG TAA ATT TCA ACA AAG

TGG ACT TAT ACT TGG ACT TAT TTT TTT TTT ACA CTA ACG GAG ATT AAA

TGG ACT TAT ACT TGG ACT TAT TTT TTT TTT GTC GCT GCC GAC AAG CCG
GAG AATGCCT
AAT GACTTG AGA AACCAT TTT TTT TTG TAC ACA TCATTG TAATC

CGA GAA ACGACA GTTACTTTT TTT TTG TAC ACA TCATTG TAATC

Table S2. Sequences of poly-thymine (pT) passivated strands in cylinders. Names denote both the function of
the staple strand and its position according to the line numbers in Figure S5: [function- 5’ position — 3’ position].

Name

Poly-thymine passivated strands 5° >3’

pT-21-22
pT-37-40
pT-45-8

pT-27-28
pT-36-1

pT-11-12
pT-74-73
pT-52-51

TTTTTT TTT TTT TTT CTG ATA AAT TGT TGA CCAACT TTGTTT TTT TTT TTT TTT
ACT TTC CAA CAT TTT GAT TAG CTC AAC ATG TTT TAAATT TTT TTT TTTTTT T
TTTTTT TTT TTT TTT GGC GCG AGC TGA AGT TTC AGC GGA TTT TTT TTT TTT TTT
TTTTTT TTT TTT TTT TAA TCA TTG TGA AAC GAA CTATTT TTT TTTTTT TTT
TTTTTT TTT TTT TTT AGA ACG GGT ATT CGG AACCTATTATTT TTT TTT TTT TTT
TTTTTT TTT TTT TTT AAG GCT CCA AAA AACAGCTTGATATTT TTTTTT TTT TTT
TTT TTT TTT TTT TTT GTA AGA ATA CGT GCC CTA AAA CATTTTTTTTTT TTT TTT
TTTTTT TTT TTT TTT TTT TTT AAT CCT TAG AAT TTT TTT TTT TTT TTT



pT-79-76
pT-38-37
pT-6-43
pT-0-34
pT-37-36
pT-71-72
pT-34-33
pT-56-16
pT-18-59
pT-4-5
pT-61-20
pT-7-7
pT-18-19
pT-61-62
pT-41-4
pT-3-38
pT-17-59
pT-20-61
pT-30-29
pT-16-58
pT-2-36
pT-51-52
pT-43-6
pT-58-18
pT-39-3
pT-35-34
pT-76-75
pT-13-14
pT-49-50
pT-13-15
pT-10-47
pT-48-50
pT-24-23
pT-63-64
pT-4-41
pT-9-47
pT-36-0

TTTTTT TTT TTT TTT GTG TTG TTC CAG TTT GCC CGA GAG CAG GCG AAGC

TTT GTC TTT CCT TAT CAT TCC ATT TTT TTT TTTTTIT T

TTT TTT TTT TTT TTT CGC CAG CAT CCATAT TTATTT TTT TTT TTT TTT

TTTTTT TTT TTT TTT TTC TGA AAC ATG AAA GTA TAG AAC GCC CAA

TTT TTT TTT TTT TTT TTA AGA GGA AGC CCG AGATT

TTT TTT TTT TTT TTT CAC AAT TCC ACA TGC GCT CAC TTT TTT TTT TTT TTT

TTT TTT TTT TTT TTT TCA TTA CCG CGC GAG GCGTTT TAG TTT TTT TTT TTT TTT
TTTTTT TTT TTT TTT ACA GTA CCT TTT ACA TAG ATG AAA ATC

TTT TTT TTT TTT TTT TGT TAG CAA CCT ACCATATTT TTTTTT TTT TTT

TCC ATG GAA AGC GCAGTCTTTTTTTITTTTTTITT

TTTTTT TTT TTT TTT TTT CAT CAA CAT TTG TAT CAT CGCTTT TTT TTT TTT TTT
TTTTTT TTT TTT TTT CTT TCC AGA CGT

AGATCCTTATTA CGC AGT ATTTTTTTTTTTTITT

TGT GTA ATG GGA TAGGTCACG TTTTTT TTT TTTTTT T

TTTTTT TTT TTT TTT TAT GCA ACT AAATCG TCA CCA GTATTTTTT TTT TTT TTT
TTTTTT TTT TTT TTT AGA ACC GCC ATT AGA GAGTTT TTT TTT TTT TTT

TTTTTT TTT TTT TTT TTG AGG ACT AAA GACTTT TCA CCA ACT TTT

TTTTTT TTT TTT TTT AGA AGG AAATGATTATCATTT TTT TTT TTT TTT

TTT TTT TTT TTT TTT ATC CTG AAT CTT ACA GCC ATATTATTT TTT TTT TTT TTT
ACG GAT AAT CCGTTA ATATTT TGT TAAAATTTT TTT TTTTTT TT

TTTTTT TTT TTT TTT GGG GTC AGT GCC TTG AGT ACC TAT TTA AAC

TTTTTT TTT TTT TTT TAT TTT AAA TGC ACA GTC AAATCATTTTTTTTT TTT TTT
TTT TTT TTT TTT TTT TAG ATT TAG TTT AAG TTT TGT CGT TTT TTT TTT TTT TTT
TTTTTT TTT TTT TTT TCA AAATTA TTT GCA CGT TAG AAA CGT

TTTTTT TTT TTT TTT TAC CTT TAA TTG CTC CGG TCA GGA CCC

TTTTTT TTT TTT TTT CTT TAA ACA GTT CAG AGA A

TTTTTT TTT TTT TTT AGA TTC ACC AGT TGA CCT GAA AGCTTT TTTTTT TTT TTT
TTT TTT TTT TTT TTT CCG ATA GTT GCG AGG CTT GCA GGG TTT TTT TTT TTT TTT
TTTTTT TTT TTT TTT CAT TAT GAC CCT AGA ACCCTC ATATTTTTTTTT TTT TTT
AAT ACG GAA AAT TGA GGG AGG GAA GGT TTTTTT TTT TTT TT

TTTTTT TTT TTT TTT GCG TCA GAC ATA TAT TTTTTT TTT TTT TTT TTT

TTTTTT TTT TTT TTT ACC TCC GGC TTA GGT TAG AGA CTC ATA

TTTTTT TTT TTT TTT ATT GAG CGC AAG AAACAATTT TTT TTT TTT TTT
TTTTTT TTT TTT TTT TGG TGT AGA TGG CAG CTT TCC GGC TTT TTT TTT TTT TTT
TTT TTT TTT TTT TTT CTG AAT TTA CAG ACG ACGTTT TTT TTT TTT TTT

TTT TTT TTT TTT TTT GTG AGA ATA GAA AGG AAC AGT TGA AAT TAG

GCA TCG AGA GCT CAGTACCAGGCGGATTTITTTTTTITTTT TT



pT-12-11
pT-31-32
pT-36-35
pT-62-63
pT-25-26
pT-72-71
pT-22-21
pT-3-2
pT-68-67
pT-6-7
pT-8-9
pT-16-57
pT-54-55
pT-1-36
pT-66-65
pT-57-16
pT-4-42
pT-55-56

pT-59-18
pT-64-63
pT-33-34
pT-40-4
pT-15-16
pT-8-45
pT-38-3
pT-23-24
pT-47-10

pT-73-74
pT-47-48
pT-65-66
pT-50-49
pT-16-17
pT-29-30
pT-42-6

pT-32-31
pT-43-44
pT-19-19

TTTTTT TTT TTT TTT CAC CAT TAC TTG CCT TTATTT TTT TTT TTT TTT

TTTTTT TTT TTT TTT TTA CGA GGC AAA AGAAGT TTT TTT TTT TTT TTT

CAA TTT ATT TTC ATC GTA GGA ATT TTT TTTTTTTTT T

TTTTTT TTT TTT TTT GTT TGA GTA ACATTATGT TA

TTT TTT TTT TTT TTT AAC GTA ACA AAGTAATTT CAACTT TTTTTTTTT TTT TTT
TTT TTT TTT TTT TTT CGC CAT TAA AAA AACACCGCCTTITTTIT TTT TTT TTT
TTT TTT TTT TTT TTT TGA AAT AGC AAA GTT ACCTTT TTT TTT TTT TTT

TCA CAGAACCGCCACCCTCTTTITTTITTITTTITT

TTTTTT TTT TTT TTT ATC AAA CCC GGT TAT CTATTT TTT TTT TTT TTT

CAG GCCACCACCAGAGCCGCTTTTTTITTITTITTT

CCT CACCGG AACCAGAGCCTTTTITTTITTITTITT

TTTTTT TTT TTT TTT TTT TGT CAC TAT ACA GTATTT TTT TTT TTT TTT

TAC TCG CGC AGA GGC GAATTTTTTTITTTITTTITT

TTTTTT TTT TTT TTT TAA GTG CCG TCA AAAAGATTT TTT TTT TTT TTT

TTTTTT TTT TTT TTT AAA TAT CTT GGA TTT AGA TTT TTT TTT TTT TTT

TTTTTT TTT TTT TTT TGT ACC CCG GTT GCT ACA GAG GCT TTT TTT TTT TTT TTT
GTT GTA CGG TTC CCA ATT CTG CGA ACG AGT TTTTTT TTT TTTTT

TTTTTT TTT TTT TTA GGC TAT CAG GTA ACT AGC ATG TCA ATC ATATTT TTT
TITTTTTT
TTTTTT TTT TTT TTT TTC GCA TTA AAT CTA AAA CGA AAGTTT TTTTTT TTT TTT

TTTTTT TTT TTT TTT AGT ATT AGA ATT TTA AAATTT TTT TTT TTT TTT

TTTTTT TTT TTT TTT TTT GCC AGA CCT CAAATGTTT TTT TTT TTT TTT

TTTTTT TTT TTT TTT ACA ATA AAC AAC ATGTTT CTG TCC CGT

TTTTTT TTT TTT TTT AGT TAA AGG CCG AGC A

TTT TTT TTT TTT TTT ACC ACC GGA CAT AAT TACTTT TTT TTT TTTTTT

TTT TTT TTT TTT TTT TAA TAT CCC ATC ATA AGT TTT AACTTT TTT TTT TTT TTT
TTTTTT TTT TTT TTT AAA GAG GAC AGA ATT ACCCAA ATCTTT TTT TTT TTT TTT

TTTTTT TTT TTT TTT CAA GGC AAA GAA ATC TCC AAA AAATTTTIT TTT TTT
TTT
TTTTTT TTT TTT TTT TGC CCG CTT GGG CGC CAG TTT TTT TTT TTT TTT

CAA AAATCG GTT GTA CCA AAAATTTTTTITTTTTITT

TTTTTT TTT TTT TTT ACC GCT TCT GGT TTC GCT ATT ACGTTT TTT TTT TTT TTT
TTT TTT TTT TTT TTT CCT TGA AAA ACCTTT TTATTT TTT TTT TTT TTT

AAT CCA CGG AAT AAGTTTATT TTT TTT TTT TTT T

TTTTTT TTT TTT TTT ACG GAA CAA CAA AAGGAATTTTTITTTT TTT TTT
TTTTTT TTT TTT TTT ACA ACG CCA ACA TGT AAG AAT CGT GA

TTTTTT TTT TTT TTT CGA ACC TCC CGA AGC TACAAT TTT TTT TTT TTT TTT TTT
ATT TAG CTATAT TTT CAT TTG GTT TTT TTT TTT TTT T

TTTTTT TTT TTT TTT AGG CAA AAG AAT



pT-5-43

pT-77-78
pT-44-8

pT-34-79
pT-46-10
pT-70-69
pT-40-39
pT-54-53
pT-60-61
pT-75-76
pT-78-77
pT-53-54
pT-26-25
pT-45-46
pT-28-27
pT-59-60
pT-69-70
pT-67-68
pT-14-13

TTTTTT TTT TTT TTT CAA ACT ACA ACG CCT GTA GCG ATC TAG ACC

TTTTTT TTT TTT TTT TTT GCC CCA TAG GGT TGA TTT TTT TTT TTT TTT

TTT TTT TTT TTT TTT TAG AAA AAG CCT GTT TCC GGA ATA CCG

TAG AAA ACC GTCTAT CAAGCCATT TTTTTTTITTTTT

TTTTTT TTT TTT TTT AGT TAA TTT CAT CTT CTT TTC AAT GT

TTTTTT TTT TTT TTT TGC AAC AGT ACCTCA AAT TTT TTT TTT TTTTTT

CTA AAG TCC TGA ACA AGA AAAATTTTTTTITTTITTITT

TTT TTT TTT TTT TTT TAT TCA TTT TGA ATT ACCTTT TTT TTT TTT TTT

TTT TTT TTT TTT TTT GAT GAT GGC AAT TCATAT A

TTTTTT TTT TTT TTT GGT GGT TTT CCA CGC TGG TTT TTT TTT TTT TTT

TTTTTT TTT TTT TTT TTG CAA CAG GAA ATTTACATT GGC TTT TTT TTT TTT TTT
TTT TTT TTT TTT TTT CCA TCA ATA TGA AGA GAT CTA CAATTTTTT TTT TTT TTT
TTTTTT TTT TTT TTT ATA ACA TAA CAG AGGGTATTT TTT TTT TTT TTT

GTG ATC CAATAA ATC ATACAGGTTTTTTTTTTITTTTT

TTTTTT TTT TTT TTT TTT ATC CCA ATC ACA GAGAGA TTTTTT TTTTTT TTT

GTT TGG CCT TCC TGT AGCCAGCTTTTTTTITTITTTT T

TTTTTT TTT TTT TTT TTG CAT GCCTGC TTG TTATCC GCT TTT TTT TTT TTT TTT
TTT TTT TTT TTT TTT CCA GCT GGC GAA CCA GTGCCA AGCTITTITTTT TTT TTT
TTTTTT TTT TTT TTT TAA ATATTG CAC CAGTAGTTT TTT TTT TTT TTT

Table S3. Sequences of connector overhangs c1. Names denote the position of the connector in the folding map
in Figure S5, with the line number being where the overhang protrudes from the origami (here: 5°).

Connector overhangs cl1

Name

cl-72

c1-68

cl-64

c1-40

cl-44

c1-48

cl-0

Sequence 5’23’

1 2 3 4 5
GTAGTACTA GATTA GTGTAG TTAGTTAG GTGTAATA TTT TTT CGCCATTAAAAAAACACCGCC
TTT TTT

GTAGTACTA GATTA GTGTAG TTAGTTAG GTGTAATA TTT TTT ATCAAACCCGGTTATCTA TTT
TTT

GTAGTACTA GATTA GTGTAG TTAGTTAG GTGTAATA TTT TTTAGTATTAGAATTTTAAAA TTT
TTT

GTAGTACTA GATTA GTGTAG TTAGTTAG GTGTAATA TTT TTT
ACAATAAACAACATGTTTCTGTCCCGT

GTAGTACTA GATTA GTGTAG TTAGTTAG GTGTAATA TTT TTT
TAGAAAAAGCCTGTTTCCGGAATACCG

GTAGTACTA GATTA GTGTAG TTAGTTAG GTGTAATA TTT TTT
ACCTCCGGCTTAGGTTAGAGACTCATA

GTAGTACTA GATTA GTGTAG TTAGTTAG GTGTAATA TTT TTT
TTCTGAAACATGAAAGTATAGAACGCCCAA



cl-14 GTAGTACTA GATTA GTGTAG TTAGTTAG GTGTAATA TTT TTT TAAATATTGCACCAGTAG TTT
TTT

cl-4 GTAGTACTA GATTA GTGTAG TTAGTTAG GTGTAATA TTT TTT CTGAATTTACAGACGACG TTT
TTT

c1-30 GTAGTACTA GATTA GTGTAG TTAGTTAG GTGTAATA TTT TTT
ATCCTGAATCTTACAGCCATATTA TTT TTT

cl-22 GTAGTACTA GATTA GTGTAG TTAGTTAG GTGTAATA TTTTTTTGAAATAGCAAAGTTACCTTT
TTT

cl-18 GTAGTACTA GATTA GTGTAG TTAGTTAG GTGTAATA TTTTTTTGTTAGCAACCTACCATA TTT
TTT

Cy5-cl- | Cy5/T GTAGTACTA GATTA GTGTAG TTAGTTAG GTGTAATA TTT TTT TTG CAA CAG GAA ATT
78 TACATT GGCTTT TTT

Cy5-cl- | Cy5/T GTAGTACTA GATTA GTGTAG TTAGTTAG GTGTAATA TTT TTT ATA ACA TAA CAG AGG
26 GTATTTTTT

Cy5-cl- | Cy5/T GTAGTACTA GATTA GTGTAG TTAGTTAG GTGTAATA TTT TTT ACA GTA CCT TTT ACA
56 TAG ATG AAA ATC

Cy5-cl- | Cy5/T GTAGTACTA GATTA GTGTAG TTAGTTAG GTGTAATA TTT TTT CTG AAT TTA CAG ACG
4 ACGTTITTIT

Table S4. Sequences of connector overhangs c1*. Names denote the position of the connector in the folding
map in Figure S5, with the line number being where the overhang protrudes from the origami (here: 3”).

Connector overhangs c1*

Name Sequence 5’23’

cl*-72 9
TTT TTT CAC AAT TCC ACA TGC GCT CACTTT TTT TAG CTA C GTATCTTCCAT

c1*#-68 TTT TTT CCA GCT GGC GAA CCA GTG CCA AGCTTT TTT TAG CTA C GTATCTTCCAT

c1*-64 TTT TTT TGG TGT AGA TGG CAG CTT TCC GGC TTT TTT TAG CTA C GTATCTTCCAT

c1*-40 ACTTTC CAA CATTTT GAT TAG CTC AACATG TTT TAAATT TTT TAG CTA C GTATCTTCCAT
cl*-44 ATT TAG CTA TAT TTT CAT TTG G TTT TTT TAG CTA C GTATCTTCCAT

c1*-48 CAA AAA TCG GTT GTA CCA AAA A TTT TTT TAG CTA C GTATCTTCCAT

c1*-56 TTT TTT AGG CTA TCA GGT AAC TAG CAT GTA ATC ATATTT TTT TAG CTA C GTATCTTCCAT
c1*-78 TTT TTT TTT GCC CCA TAG GGT TGA TTT TTT TAG CTA C GTATCTTCCAT

cl*-0 GCATCGAGAGCTCAGTACCAGGCGGATTTTTTTTAGCTA C GTATCTTCCAT

cl*-14 TTTTTTTTTCCGATAGTTGCGAGGCTTGCAGGGTTTTTTTAGCTA C GTATCTTCCAT

c1*-8 TTTTTTTTTGGCGCGAGCTGAAGTTTCAGCGGATTTTTTTAGCTAC C GTATCTTCCAT

cl*-4 TTTTTTTTTTATGCAACTAAATCGTCACCAGTATTTTTTTAGCTAC C GTATCTTCCAT T

c1*-30 TTTTTTTTTACGGAACAACAAAAGGAATTTTTTTAGCTA C GTATCTTCCAT



cl1*-26 TTTTTTTTTAACGTAACAAAGTAATTTCAACTTTTTTTTTAGCTACGTATCTTCCAT

cl*-22 TTTTTTTTTCTGATAAATTGTTGACCAACTTTGTTTTTTTAGCTACGTATCTTCCAT

cl1*-18 TTTTTTTTTTTCGCATTAAATCTAAAACGAAAGTTTTTTTAGCTACGTATCTTCCAT
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Figure S7. 3D DNA origami nanocuboid folding map. Scaffold is depicted in blue, core staple strands in green,
pT passivated strands in pink and connector overhangs in red (16 connectors per side).

Table S5. Sequences of core staples in cuboids. Names denote both the function of the staple strand and its
position according to the line numbers in Figure S7: [function- 5’ position].



Name Core staples 5’ >3’

Core_0 TTG CTT TGA CGA GCA CGC ACG TAA AAC AGA AAC ATATCA GAAT
Core_0 GCT ACA GGG CGC AGA GCG GCA ATT CTC ATA TTG AT
Core_0 GCG CCA AAA GAG TTG GTG CAT CGT AGA GAG ATG CA
Core_1 TGA GGA CCG TAA GTT TGA CCG GAG AGG TAA AGT AT
Core_1 TGT TCC AGC AGG CGA AAA CAG TGA GCA TTC GCA AC
Core_1 CAA CGT GGG ATA TCG GCG TTC TAG GAA AGG CTC AT
Core_1 TGC TGA TTG TTC CAG AAG ACA AAA TAC GCA AGA TC
Core_2 GGG ATT TAT CGG CCC GCC AGC TGG CGC AGA AAC
Core_2 CGG TAC GCC AGT CCATCATTA AAT CTT TAC AAT TC
Core_2 TGC CCC AGT TTA ACC GTC TAT CAC GCT GCG CGG GT
Core_3 GGT TGT GCG GGA AGT TGG ACC AAA AAA AAT CAT CA
Core_3 TCA CTC CTG TTG AGA TAG TAA CCA CCA CAC CCG CC
Core_3 CCG GAG CCG GAA GCA TAG TGA AAT AAA CGT AGG AT
Core_3 GTA TCG TTG CGC TCA CTG TTA CCG CGA GGA AGG GC
Core_4 GCT TGG GGA GAG GAG GCC TTA GAA TCG TAC TAT GG
Core_4 CCT GGG GTG CCA TGG TCA CCA GTC CAA AAA GAT AG
Core_4 ATT GTG GGC GCA AAT CGG TAT AAATTT AAT GCG CC
Core_4 TAA CTC ACA ACC GAG CGA TAG ACT TTC TAA CAG
Core_5 GTA ACT TTA GGT CAA TCA CCT CCG GCC TTT TGT AG
Core_5 CTT GCT GTC GTT TAA TGA TAG ACA GTT GTA TAA CG
Core_5 AGA AAC GCT CAT GGA AGA TG

Core_6 TGA CGC TCA TAA TAA ACA GTG CCC GGT CAG TAT
Core_6 TCT AGT AGA ACG TTG TAG AGT CTG AAT CCT GAA CC
Core_6 TGC AAG CGG TGG TTA AAC GCA GCC TAG ACC GGA TA
Core_6 ATA CCG GGG GTG TGG TGC ATC GAC TTC AAATGC TT
Core_7 CCA GGC TGG TAA TGG GTA GCC ATC CAC GTC AGC GT
Core_7 TAC CCT TAC ACT GGT GTG ATT AGT CTT TAA AAG AA
Core_7 CCG TTC CGG CCG TTT TTA GG

Core_7 ACT CTT TCT GCT TCC TGT AAG TGT AAC AGCTGGTT

Core_7

AGA CCCTTT AGT CCT CAT ATT CGA GAG AAGTTC AAC A



Core_8 TTC TAG ACA ATC GCC ATT AAA AAT AGG TGA GGA CG
Core_8 TGC GCG CAG TGG TTC TTC CGT AAT CTA ATG AGT TT
Core_9 TGC CAA CAT CCT GCA GCC ACA GGA AAACAATACCC
Core_9 TGG TAA GGT TTC CCC TGC CCT CAC ACC CGG GTT TA
Core_10 CAG AAG CGG ACT TGT AGA CAC GCA ACC AGCTTC CC
Core_10 CAG CAG CAA CCG TCG CTG GAT GCT GGT CAGTTG TT
Core_10 ACG AGA ATA CGT GGC ACG GCC AAC CGA CCA GAT CG
Core_10 AAC TGA TAG CCC TAC CGG TCA AAC GCG CAA ACC CAG CACTAG AAAA
Core_10 GGT GGA GCA CAT GAT GAA TGC CGT GGT GAA GGA TA
Core_10 CTT TAC CCT GAA AAA AGA ATA AAA AAA ACA GCC AG
Core_10 ACA TAT TTT TGA ATG GCT TTC AGC AGG CAT CAA TAC CTA GGC
Core_11 CAT CCT ATT ATG AGG TGT CCA GCA TGT ATG AGT GC
Core_12 CTG AAC CTT GCA GAG CCG ATT AGACCTTTGCCATT
Core_12 AAA AAA GCG GAG ACT TCA AAT AGT AAA ATC ACC GGC AT
Core_12 TAA ACC GGT GCC TTT GCT CGT CAT AAA CGG CAG GT
Core_12 CCC GGC GCC TGC CGG GTC ACT GTT GAC GGC TGA GT
Core_12 TGT ACT GCG GCC GGG CGC GGT TGC GCA GCG GGG GT
Core_13 TGC GGA AAC ACG CCA CGG CAC CGC AGA TCG CCC CG
Core_13 CAA ATT CCC ACA ACT AAG AAC TGG GCG ACT GTA GC
Core_13 AAA TTC TGA GAT TGC GGA ACG GAA CTC AACTAA AA
Core_14 CGC CCC AAG CTA CCA GGC ACG ACA GAC AAACGT TC
Core_14 TTT ATA GCT GTC AGC ACG CGT GCC TTC ACT GCT AA
Core_14 AAT TGT TGT AAC ATT CAG ATC TGC CAT GGG ATA AA
Core_14 GAT TTG AAC CTT ATA ACT TTT TTC ATA TTT AAA GT
Core_14 ATC TGG CGA TTC CTC TTC ATT ATC AAT CAATATTT
Core_15 GGT TGG GAA GGA TGG GCG TAG ATC ATT AAC CAATA
Core_15 GGG GGA TGT TAA TAC TAG AGT CAT GTT TAT AAA AG
Core_15 GAC GAT TAA GCG CGA GCT ATC AAC GAA CGA GTC AG
Core_15 CGA CTG TGA GAT CGA ATT GCG TCC GTG AGC CTA TC
Core_16 TGT TTT CCC AGG CAT AAA AGC TAT AAT TCA GTG AA

Core_16 CGT ACG CTG CAG CCA GCA AATTAA CGA ACT CAATA



Core_16 GAA TTC AGA GGC AAG GCA ATT CTA AAC CGG AGA GA
Core_17 CGG AGC TAT TAA ACG CGC TCC AGT CGG GAA ACC TG
Core_17 CAT GGA TTA TTG CTT TGA ATA CCA TCG CG

Core_17 ATC AGG AAG GGA ACA ATA ACG GAT TGC ACC CATTA
Core_18 AAT TTT TGC GAA TTT CAA AT

Core_18 CTC GAG TCC AAG CGG TCC ACG CTG ATT GCC CGC CG
Core_18 ATC CTT TCCTCG GATTAA A

Core_18 TCA CAT AGC CCT GAT GGT GGT TCC GCA GGG TGA AC
Core_19 CTG TAG CCA GCA AAG CCC GTA AAACAG ACAGCACT
Core_19 GTT AAA TCA GCT AAA ATT CAA AAG ATT ATC CGA GC
Core_19 TTT TGA TGA TGG GTC CCT CAA AAA GCT AAA CAG GC
Core_19 GGA ATT GTA AAC TGA GAG GAG GACTAA AGA ATA AT
Core_19 AAT AAT TCG CGT TGT ATA GAG AAT CAG CAA CGA CG
Core_20 CAG AGG TGC TAT TTT CGC CTG ATA CTT CTA AAT TAT GAA
Core_21 GAA CAT TAA TGG GGG ACG AAA GCG CAC GGG CAA AG
Core_21 AAT CCC GACTTG CCG TTT CCT GAA CGA GTT AAG CC
Core_21 AAT CCA AAA ACA GGA AGA TCT GGC CGC GGA TTT GT
Core_21 GGA GTATTT TTA CCG TGC GCT GCG CGT TTT TCT GAG C
Core_22 TTA CGT CGA ATT ATT CAT CGA GGC GGG AATCAGTT
Core_22 GAA AGA ACC CTC GCC TGA CGC AGA CAC CGA AGC AG
Core_22 ACA TAC CTG AGC GCA TTA AAA CAA AAAGTTTIT A
Core_22 TAG CCA AAC AAA GCA AAT ATT TAA ACG CCA TCA GG
Core_23 ATG CTA CAA CGG AAC CGA AGC CCG GTT CGG AACCT
Core_23 AAA TCT ACA AAT CAT TGC CGT TAA TAT TTT GTT CA
Core_23 AAC CTC ATT CCA TCA ATA AGT TAC CTG ATT AAG AGG T
Core_23 GAC CAT ACA GGT GGA GCA TCG GCG TGT TAT CGG TC
Core_24 TTG TGT AAC GCA GGA ATT CAG GAT CGT TGA GCC AT
Core_24 GGG AGA AGC ACA ATT CAC AACTAA ACT ATCCATTT
Core_24 TGT AGC TTA GAT CCT GAA AAG AGA ACCTTATTA AA
Core_26 CAT TAT TGC TGC TAC GTT CGC CAA AAG AGC CAT AC

Core_26 GTT ACA AAT ATC CTG CAA AGT TAA CAATCG GGA CA



Core_26
Core_26
Core_27
Core_27
Core_27
Core_27
Core_28
Core_28
Core_28
Core_28
Core_28
Core_29
Core_29
Core_30
Core_30
Core_30
Core_31
Core_31
Core_31
Core_31
Core_31
Core_32
Core_32
Core_32
Core_32
Core_33
Core_33
Core_33
Core_33
Core_33

Core_33

ATT TGC TCA ACC AGG ACG ACC AGA GAC CCT CACGT

CTG CTG GCA TCA AAG AAT AGG GTG ACT GAT AAG GT

CTT AGC GAA CCC CGG CCA CTG GTC TGC ACC GTC GG

AAC ATA TGT AAG CGA TAA ATC GTC GTG AGT GTT TG

ATT TGA CTA CCATTT ATC ACATTA TAT TTT TAC AA

TGT AAG TTT GAT TGG GGC AAT AAA GAT GTG TAG GG

TAA GAT AGC GTT TGC CAT CTT TTC CGG AAC CCT CA

TTT AAA CGG AAC GTG CCA AGC CGC ACT CAC GGC GG

TCA GAA TAA ACT AAT TACTAG AAA AGA TCA GTT GAG A

TTT AAT AAA TAT TAG TAT CAT ATG CGC TCA ACC AA

CAA AGA GCT TAT CGC AAA CCT GTT TGC TAA ATTTT

GTT AAA TAA GGA TTA GAG AGT ATATAT TAACAA A

GCG ATT ACC AGA CGA CGA ACC ACATAA CATTATTC

CTA TCATAA TAC ATA AAATAA AAA AAG GCT TGC

AGT AAG AGT TGC CAG AGG GGG TAA TAT CGT GC

ATC AAA ATG TTT AGA CTG GAG GAA GAA ATATGATT

ATT AAA TCA ACC GGA AAA CCA AAA AGC AAA GTC

AAT TAC GAG GAT TGG GAA ACA CCA GTA ACA AAA AC

TTG CCA AAG CCA TTT GGG AAT TAG AGC CAG TAT GG

AAC GTT ATA CAT ACC GAC CGT GTG GTT AAT TAG AA

AGG GTT CAA CCT ATC ACC GTC ACC GACTTG AGA CA

CGC CCA GTA ATC AAG AAA GAA ACC AAA GAACGC AA

GCC AAA CCT TTA ATT GCT CTT AGG TGC TGA GAT TTG C

AAA GAT TCA GAT ACC GAC CAA CAA TGT CTC CAT GT

TTA TGG GCT TTA TTC ATA ACG GTG TGA CCC CTA AT

CCT GCA GTA AGC CAC CAC CAG AGC CCA CCCTCA GG

AGC AAC ATG TGA ACG CGT CAT CTT AAA CAG ACC GA

GTA ATT ACA GGA TAA GAG CTC CAA CTC GTC TCG CTG CGC G

GTT GGT AAT CGG AAT AAG TTT ATT ACC AGC TAG GA

TGT CAT GCA GAA ACG AGG TAA ATT GGC CCA ATG TA

CTT GTA ATC TAT AGG CTA TAC ACT AACCTA ACCCT



Core_33 TGG TTA AAG CAG GTC AGA CGATTG CCT TTA GC

Core_34 GCT ACA GAC GAT TTG ATG CAA TCA ATA CCG CCA CC
Core_34 TAA CCA TAA GGG AGATTT ATCTTT TTC ATG AGA CA
Core_34 GCT CTT TTC ATC CAT TAG GAT AGC TCA GGC GGG AT
Core_34 CGC CAT AGT GAT TTT TAA ATA TCT GAT TGC CGG GT
Core_35 GAT GTA CCC AAG AAA AGG GAA CGA GGA CGC AGA AT
Core_35 GCG CTG ACA AGC TAA TAG ACA GTT GACTTA AAT TG
Core_35 CAA TAA CAT GTT AAA TAA TGG TCG GCA ACA GTG GG
Core_35 TAC TAG TAA GCG AGT AAC AGT GCC CAG TGT ACA AA
Core_35 TTT GAG CGC GAC CAT TAA GCT ACA GCG CAT AACC
Core_35 GTA AAT AAT AAA AAC ATA ATG CTG AAG CAT CGA GC
Core_36 AAG ATA AAA GAC CCT GGC TGC AAA AAATAT TAT CC
Core_36 CGC GAC CTG CTC ATC GTATTT TAG CCA ATC CAA ATA AGATGT T
Core_36 CTT TAC AGA CTA CCA GGG AGA CTC CTC AAG AAT CC
Core_36 ACC AAA AGA GGC GAG AGG ACA TGA AAG TAT TAG AA
Core_37 ACG AAA TAG GAG CCA CCC TCA GAG CTG CTC AGC AG
Core_37 GCA AGC GGG AGA AAC AGC CAT ATT AAT AGC AGT AACT
Core_37 TAC GCA GCG ATA TTC AAA TAG CAA AGC CAGTGA TG
Core_37 GCC ATC GGA ACG CTG AGG CTT GCA TCC AAA AAC AA
Core_37 GAA GGT ATT AAA TAT ATG CTATTA TAG AAG TTC AA
Core_37 AAG CAT TCC ACA TAG CTA TCA CCG TAC TCA GGA CA
Core_37 GGT AAC ACT GAA GAA CCG CCA CCC TGT GCC GTA CA
Core_38 GAA TAG CAT GTT CAA CCCTCA GGA TTC TGG TTT CA
Core_38 AGG CAG TCA GGG GCT AAT CCT GAT TGC GAT CGT GC
Core_38 TTC TGA TAC CGA TAG TTG GAA TTT CTT TTC TGT AT
Core_39 GAC AAC AAC CAT TAT CAG AAA CAACTT TCA ACC AC
Core_39 GAT ATG GAG CCT GCG GAG TGA GAA TAT ACC GTA AAA
Core_39 ATC CGA ACC TCA AGATTA ATT TAA CGA ACA AAACT
Core_40 CAG CTT TTT AAC GAT TAA GAA CGT TCA ATT CAA GAA AGA G
Core_40 TAA TTC CAG ACG TTA GTC CTC ATA TTA CCG CTG TCG

Core_41 GGG ACT GTA GCA AAT CAG GTA TCATCA TAT ATC GG



Core_41
Core_41
Core_41
Core_41
Core_42
Core_42
Core_42
Core_42
Core_42
Core_43
Core_43
Core_45
Core_45
Core_45
Core_46
Core_46
Core_46
Core_46
Core_46
Core_47
Core_47
Core_47
Core_48
Core_48
Core_48
Core_48
Core_49

Core_49

TTC ATT AAT TGT ATC GGT TCG CCC AAG GCTTTT CT

AGG AAA AAG GCT CCA AAA ATT CGG TCG AGG GTG AT

GAA CGT TTT GTC GTC TCG TCA AAA ATG AAATTT

CTA AAG GAA TCA AGC CCA GGC ACC AAA ACA CCG GA

CAG TGA AGT TTA ACA AAG CTG AGT ACC TCA GAT CA

CTA AAACTT ATT TTT TCC TTA TTG CCT TTA TTT CAT AA

AGC GGC AAG AAA CAA TGA TAA GAA ATA GCC GGA CG

ACG CTT TTG CTC TTG CTT TCG AGG TCG CCG ACA GA

AAC TAG GTT TAG TAC CGC TAA GTA TAC TGA CCG CT

GCA AGA CAG CAA ATG AATTAA A

CAA TCG AAC AAA TCG GCT AGA TAA GTT AAG ACT GG

TTA ATG CCC CCC ATG GCT CGA CAA TCG AAC TAT GG

CAG TGC CTT AGA TAG CAA TAA GAT AAC GAT

ATT AAC CGT TCA CGA GAA GAA AAATAA TAT AAC GT

AAT GAG AGG CTC GGA TAA CAG AAC CAC CCATGG AA

TCA TTT AAT TAT TTT AAA GTA CGG TTG AAT CCC CC

TCT CGC ATT GAC AGG AGG AGC CGC CCC ACC ACATA

AGC GAG TAA ATT ACC AGT ATG TTT TCC CGA AAT TG

ATT TTT CTG AAG TTG ATA CAC CCT CGT TTC GTA GT

AGA ACG TCA TAT GCC TAT AAT AGG TGT ATC TTG GT

ATA TAC GCA GTA CTG GCA AGA AGG AAA GAATTA AA

AGA AAC GCA AAG GCG ACA CTT AAT TAG CCT GTA GGC

AAA GGA CAC CAA AGT TTT AAC GGC TTA TAA AGA TC

AGG AAT GCA GAC CCT CGT GAG GCT TTT GCA AACTT

TTT TTG TCA ATA CAG GGT ATA AAC CCT TTT AAT A

TTC ACA AAA TCA CCA GTA GCA CCA TCC ACC CTC AG

CAC CAA TGA AAC CAT CGA CCC TCA GTT GAG GCC AG

CAT TAG CAA GGC CGG AAA GAA CCG CGC CGC CAT GA



Table S6. Sequences of pT passivated strands in cuboids. Names denote both the function of the staple strand
and its position according to the line numbers in Figure S7: [position of protruding end function_line number].

Name pT passivated strands 5° >3’

Left_pT_0 TAC TAA AGA AAT TGC GTA GAT TTT CAG GTT TTT TTT TT

Left_pT_2 TTT TTT TTT TTA ACG TCA GAT GAA TAA GAG AAG TGT TTT TAT AAT CATTTT
TTTTT

Left_pT_4 ACG TAG TAA AAG CAATACTTC TTT GAT TAG TTT TTT TTT

Left_pT_6 TAG TTG CCT GGA AAT GGA TTATTT ACATTT TTT TTTTT

Left_pT_8 CAG AGT CAC AAG AGA TAG AACCCT TCT GAT TTT TTT TT

Left pT_10 | TTT TTT TTT CCT GAA AGC GTA AACCACCAGTTT TTTTTT

Left pT_12 | TTT TTT TTT GGC AGA TTC ACC CAG CAA ATG TTT TTT TTT

Left pT_14 | TTT TTT TTT TAA TAA CAT CAC ATA ATA CATTTT TTT TTT

Left pT_16 | TTT TTT TTT AAC GCT AAC GAG CGT CTT TTA CCT TTG AGT AAC CGA

Left pT_16 | TTT TTT TTT GTG AGG CCA CCG TAT TAATTT TTT TTT TTT

Left_ pT_18 | AAT TGA AGC CGC TAC AAT TTT ATC CGG GAG ATT TAC AGT AAC AGT ACT
TTTTTTTT

Left pT_20 | TTT TTT TTT CTT TTA CAT CTG AAT CTT ACC TTT TTT TTT

Left pT 22 | TTT TTT TTT TAA AAG TTT TTT AAT GGA AAC TTT TTT TTT

Left pT 24 | TTT TTT TTT TTG AGG ATT ATT AAT TTT CCC TTT TTT TTT

Left pT_26 | TTT TTT TTT AAA AAT CTA ATG CAA ATC CAATTT TTT TTT

Left pT_28 | TTT TTT TTT CAG AAG ATA CTG ACC TAA ATT TTT TTT TTT

Left pT_30 | TTT TTT TTT TAA TGG TTT GAA AAATTC TTATTT TTT TTT

Left pT_31 | TTT TTT TTT ATA CAT ACA TAA AGG TGG CGG AGG GAA GCC

Left pT_32 | TTT TTT TTT TCG CAA GAC AAA AAT TTA GGC TTT TTT TTT

Left pT_33 | TTT TTT TTT TAA CGG AAT ACC CAA AAG AAT GTT AGT TCG

Left pT_34 | TTT TTT TTT TTA GAA TCC TTG TCC CAT CCT TTT TTT TTT

Left pT_35 | TTT TTT TTT TAT CAG AGA GAT AAC CCA CAA CCG AGG CAT

Left pT_36 | TTT TTT TTT AGT ACA TAA ATC AAC CAAGTATTT TTT TTT

Left pT_37 | TTT TTT TTT CAG GGA AGC GCA TTA GAC GGA GGG TAT CGA

Left pT_38 | GTC AGG AGA ATC CTT TAC AGA GAG AAC AAA ATG TTT CCA GAG CCT AAT
TTT TTT TTT

Left pT_40 | TTT TTT TTT TTG CCA GTT ATA ACA TAA AAATTTTTT TTT

Left_pT_42

TTT TTT TTT CCG CAC TCA ATT GAG CGCTAATTTTTT TTT



Left_pT_44

Left_pT_46

Left_pT_47

Left_pT_48

Right_pT_0

Right_pT_2

Right_pT_4

Right_pT_6

Right_pT_8

Right_pT_10
Right_pT_11
Right_pT_12
Right_pT_14
Right_pT_16
Right_pT_18
Right_pT_18
Right_pT_20
Right_pT_22
Right_pT_24
Right_pT_26
Right_pT_28
Right_pT_30
Right_pT_31
Right_pT_32
Right_pT_34
Right_pT_36
Right_pT_38
Right_pT_38
Right_pT_40
Right_pT_42

Right_pT_44

TTT TTT TTT AAT TTA CGA GAA ACG CAATAATTTTTITTTT

TTT TTT TTT AGA GGC ATT CAA ACGTAG AAATTTTTT TTT

TTT TTT TTT ACG GAA ATT ATT CAT TAA AGG TGA ATG ATT GAG AAC

TTT TTT TTT CCA GTA TAA AGG TAAATATTG TTTTTT TTT

TTT TTT TTT GTG GAC TCC AAC GTC AAA GGG CGA AAG GAA

TTT TTT TTT AGA GTT GCA GCA CTA TTA AAG AACTTTTTITTTT

TTT TTT TTT CAC ACA ACA TAC CCT GGC CCT GAG TITTTTTTT

TTT TTT TTT GGC CGT TTT CAC CGC TCA CAATTCTTT TTT TTT

TTT TTT TTT CAC TCA ATC CGC CAG AAT GCG GCGTTTTTITTTT

TTT TTT TTT GAA TGA CCA TAA ATC AAC AGT TCT GGG CGG TTT C

TAA AAA ATC AGT CAT TGC AGGCGC TTTCGT TTTTTT TT

TTT TTT TTT GCC AGC AGT AGA AAACGATTT TITTTT

TTT TTT TTT AAC CTC ACCTCATTT GCC TTT TTT TTT

I'TT TTT TTT AGC TTT CCG GGA ACG GAT TTTTTTTTT

TTT TTT TTT GAG TAA CAA ACT CCAGCCTTTTTT TTT

TCG AAC ATT AAATGT GAGCTTTITTITT

TTT TTT TTT ACC CCG GTT GAT AAT CAG ATT TCA TCG ATT

TTT TTT TTT ATC AAT ATG ATA TCA ATC ATATGT TTT TTT TTT

TTT TTT TTT CAT CCA ATA AAT AGT CAA ATC ACCTTT TTTTTT

TTT TTT TTT TCA TTC CAT ATA TAG TAG CAT TAATTT TTT TTT

TTT TTT TTT CAT AAA TAT TCA TGT CTG GAA GTTTTT TTT TTT

TTT TTT TTT CGG TCA TAG CCC CCT TTT TTC ATT TAT GCG TCA A

GCG ATT AGC GTC CAATACTGC GGA ATCGTTTTTTTTTT

TTT TTT TTT TGA ATT ACC CGG CAT TTT TTT TTT TTT

TTT TTT TTT TCATCA AGATAATCATTGTITTTITTTT

TTT TTT TTT GGC AAA AGA GGCTGACCT TTTTTTTTT

TTT TTT TTT GGA TCG TCA AAC GAA AGA TTITTTT TTT

CAG AAAGGCCGCTITTGCGTTTITTITT

ITTTTTT TTT TTT TTT CAC GTT GAA AAT CGG GAG TTC AGC

I'TT TTT TTT TTT CAG GGA TAG TGC GAA TAATAATTITTTITTTT

TTT TTT TTT TTA GCG GGG TTT CAC CAC CCT CAT TTT TTT TTT



Right_pT_46 | TTT TTT TTT ACA AAC AAA TAA GAA GGA TTA GGA TTT TTT TTT
Right_pT_48 | GTC ACT TAG CAG CAC CGT AAT CAG TAG CGA CAT TTT TTTTT

Right_pT_48 | TTT TTT TTT GAA TCA AGT TTG GCC TTG ATA TTC TTT TTT TTT

Table S7. Sequences of connector overhangs c2. Names denote the position of the connector in the folding map
in Figure S7, with the line number being where the overhang protrudes from the origami (here: 3°).

Connector overhangs c2

Name Sequence 5’23’

c2-0 6 3 4 7 10
TACTAAAGAAATTGCGTAGATTTTCAGGT TTT GTAT GTGTAG TTAGTTAG TGAA AGAGTTG

c2-8 CAGAGTCACAAGAGATAGAACCCTTCTGA TTT GTAT GTGTAG TTAGTTAG TGAA AGAGTTG

c2-18 AATTGAAGCCGCTACAATTTTATCCGGGAGATTTACAGTAACAGTAC TTT GTAT GTGTAG
TTAGTTAG TGAA AGAGTTG

c2-14 TTT TAATAACATCACATAATACAT TTT GTAT GTGTAG TTAGTTAG TGAA AGAGTTG
c2-10 TTT CCTGAAAGCGTAAACCACCAG TTT GTAT GTGTAG TTAGTTAG TGAA AGAGTTG
c2-28 TTT CAGAAGATACTGACCTAAATT TTT GTAT GTGTAG TTAGTTAG TGAA AGAGTTG

c2-38 GTCAGGAGAATCCTTTACAGAGAGAACAAAATGTTTCCAGAGCCTAAT TTIT GTAT GTGTAG
TTAGTTAG TGAA AGAGTTG

c2-34 TTT TTAGAATCCTTGTCCCATCCT TTT GTAT GTGTAG TTAGTTAG TGAA AGAGTTG
c2-30 TTT TAATGGTTTGAAAAATTCTTA TTT GTAT GTGTAG TTAGTTAG TGAA AGAGTTG
c2-40 TTT TTGCCAGTTATAACATAAAAA TTT GTAT GTGTAG TTAGTTAG TGAA AGAGTTG
c2-46 TTT AGAGGCATTCAAACGTAGAAA TTT GTAT GTGTAG TTAGTTAG TGAA AGAGTTG
c2-48 TTT CCAGTATAAAGGTAAATATTG TTT GTAT GTGTAG TTAGTTAG TGAA AGAGTTG

c2-4- ACGTAGTAAAAGCAATACTTCTTTGATTAG TTT GTAT GTGTAG TTAGTTAG TGAA AGAGTTG
Cy3 T/Cy3

c2-44- TTT AATTTACGAGAAACGCAATAA TTT GTAT GTGTAG TTAGTTAG TGAA AGAGTTG T/Cy3
Cy3

c2-20- TTT CTTTTACATCTGAATCTTACC TTT GTAT GTGTAG TTAGTTAG TGAA AGAGTTG T/Cy3
Cy3

c2-24- TTT TTGAGGATTATTAATTTTCCC TTT GTAT GTGTAG TTAGTTAG TGAA AGAGTTG T/Cy3
Cy3



Table S8. Sequences of connector overhangs c2*. Names denote the position of the connector in the folding
map in Figure S7, with the line number being where the overhang protrudes from the origami (here: 5”).

Connector overhangs c2*
Name Sequence 5’23’
c2*-0 8
TCCGAACAAT CC AACTTT GTGGACTCCAACGTCAAAGGGCGAAAGGAA
c2*-4 TCCGAACAAT CC AACTTT CACACAACATACCCTGGCCCTGAG TTT
c2*-8 TCCGAACAAT CC AAC TTT CACTCAATCCGCCAGAATGCGGCG TTT
c2*-18 TCCGAACAAT CC AACTTT GAGTAACAAACTCCAGCC TIT
c2*-14 TCCGAACAAT CC AACTTT AACCTCACCTCATTTGCC TTT
c2*-10 TCCGAACAAT CC AAC TTT GAATGACCATAAATCAACAGTTCTGGGCGGTTTC
c2%-20 TCCGAACAAT CC AAC TTT ACCCCGGTTGATAATCAGATTTCATCGATT
c2%-24 TCCGAACAAT CC AACTTT CATCCAATAAATAGTCAAATCACCTTT
c2%-28 TCCGAACAAT CC AACTTT CATAAATATTCATGTCTGGAAGTT TTT
c2*-38 TCCGAACAAT CC AACTTT GGATCGTCAAACGAAAGA TTT
c2*-34 TCCGAACAAT CC AACTTT TCATCAAGATAATCATTG TTT
c2*-30 TCCGAACAAT CC AACTTT CGGTCATAGCCCCCTTTTTTCATTTATGCGTCAA
c2*-40 TCCGAACAAT CC AACTTT TTTTTTCACGTTGAAAATCGGGAGTTCAGC
c2*-44 TCCGAACAAT CC AACTTT TTAGCGGGGTTTCACCACCCTCAT TTT
c2*-46 TCCGAACAAT CC AACTTT ACAAACAAATAAGAAGGATTAGGA TTT
c2*-48 TCCGAACAAT CC AACTTT GAATCAAGTTTGGCCTTGATATTC TTT
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Figure S8. Connector strand positions in the origami. (a) Connector strand positions for cuboids with 16
connectors. (b) Connector strand positions for cuboids with 8 connectors. (¢) Connector strand positions for
cylinders with 16 connectors. Unmodified connector strands are marked in blue, Cy3 modified connectors in green
and Cy5 modified connectors in red.



Table S9. Sequences of free ssDNA strands for the negative feedback loop.

DNA circuit strands

Name

Input

Activator-IB

IB-Inhibitor-
1B

Fuel A

Fuel B

Threshold

Sequence 5’23’

TATTACAC CTAACTAA CTACAC TAATC ATGGAAGATAC

ATTGTTCGGA TTCA CTAACTAA CTACAC ATACTTAC TAATC TAGTACTAC
/31AbRQSp/

10* 7* 5% 4% 3% 2% 1%
/SIABRQ/CAACTCT TTCA TATTACAC CTAACTAA CTACAC TAATC TAGTACTAC
/31AbRQSp/

g 10% 7% 4+ 3+
ATTGTTCGGA CAACTCT TTCA CTAACTAA CTACAC

10% 7% 4 3
CAACTCT TTCA CTAACTAA CTACAC

6 3 11 3%
GTAAGTAT GTGTAG TCTTCT CTACAC
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