Supplementary Information (Sl) for Polymer Chemistry.
This journal is © The Royal Society of Chemistry 2026

Electronic Supplementary Information

A Palindromic Triplex Architecture for DNA-Templated
Synthesis Designed for the Core of a Synthetic Ribosome.
Rana Abdul Razzak®P, Jonathan Bath*®, Rachel K. O’Reilly®, Andrew J. Turberfield®"*

aUniversity of Oxford, Department of Physics, Parks Road, Oxford OX1 3PU, United Kingdom.
"Kavli Institute for Nanoscience Discovery, South Parks Rd, Oxford, OX1 3QU, United Kingdom.
°School of Chemistry, University of Birmingham, Edgbaston, Birmingham, B15 2TT United Kingdom



Table of Contents

1.
2.

ADDIEVIALIONS ..coouuiiiniiiniiininsiinsnenseeistinsnisssessseessseessssssssssssesssessssssssssssassssesssssssssssssssssasssns 4

SUppPOrting Methods ......ccceeeveieiieicssnicsssnicssnicssnisssssisssssesssssssssssssssssossssssssssssssssssssnssssssss 5
2.1. General Experimental Materials and Instrumentation .............ccceecveveeriveeirenieseeseenee e seeeveeseens 5
2.2. ANNEALING ProtOCOL L ... .ottt et ettt et et be bt e e 5
2.3. ANNEAlING ProtoCOl IL........oiiiiiiieie ettt et ettt ettt be b e e 5
2.4, Restriction Endonuclease Protection (Figure S3) .....ccocciecieeiierierieiiieieeeesee e eve e 5
2.5. FRET Melting Assay (Figures S4 and S5) .....cooievieiiieiiieieieeeree sttt see e eve e neees 6
2.6. DNA-Templated Amide-Bond Formation (FIigUre 2).........ccecceerieniiiieniieeieereeeieee e 7
2.7. DNA-Templated Copper-Free Click (FigUre 3) ......cccoeiiieiieieieeieee et 8
2.8. DNA-Templated Thiazolidine Synthesis (FIiZUIe 4) .......ccoevieviirieiiieieereesee e ere e 8
2.9. DNA-Templated Amide-Bond Formation at Different Temperatures (Figure S9) .....c..cccvevvveveneen. 8

2.10. DNA-Templated Amide-Bond Formation with Different Salt Concentrations (Figures S10-S13). 9

2.11.  Effect of intervening base pairs on DNA-Templated Amide-Bond Formation (Figure S14) .......... 9
2.12.  Synthesis of 6-AzidOheXan0iC ACIA........ccuervviiriieriieriierieere ettt ee e b e e sreesreesreeseaeseneenns 10
2.13.  Model Building of Adjacent and Inverted (Palindromic) DNA Triplexes (Figure S15)................ 10
SUPPOTtING FIGUI'ES ..cuueririeriiiiieniniiiiniensnicssnncssanicsssnessssnessssnessssssssssssssssessssssssssssssssssses 11
3.1. Figure S1. Commonly-used reaction geometries for DNA-templated synthesis. ........c..ccccevuenuenee. 11
3.2 Figure S2. The triplex template juxtaposing 5'-conjugated building blocks. ..........ccccvverveevennnnnnn. 12
3.3. Figure S3. Restriction endonuclease proteCtion aSSAY..........ccveeveerreerreervervenireesseesseesseesnesnesneenns 13
3.4. Figure S4. FRET melting assay: 3’ modifications...........cccceceririenerernenenieneneeeeneeeeee e 15
3.5. Figure S5. FRET melting assay: 5" modifications...........ccc.ecevievuieciiinieiiecie et siee e eeve e 17
3.6. Figure S6. Structures of 3’ and 5" modifications used in this WOrk..........cccceevveeviiiviienienieeieenen, 18
3.7.  Figure S7. Denaturing PAGE analysis of DNA-templated copper-free click conjugation. ........... 19
3.8. Figure S8. Denaturing PAGE analysis of DNA-templated thiazolidine synthesis......................... 20

3.9. Figure S9. Denaturing PAGE analysis of DNA-templated amide-bond formation at different

LEIIIPETATUTES. ...eeuveeeuteeetie ettt eeitee ettt e satteetteeeateessteesateeaaseeeemteesaseeenteesabae e aseesasaeensteesaseeennseennseesnseeesnseesneeas 21

3.10.  Figure S10. Denaturing PAGE analysis of DNA-templated amide-bond formation across 3’ ends

UNAEr dITEIENT SAIL CONAITIONS. . .evvveeeeeee ettt e e e e et e e eeeeeeeereeeeeesesaaesaaeeeeessesanasneeeeeeesssanannns 24

3.11.  Figure S11. Denaturing PAGE analysis of DNA-templated amide-bond formation across 3’ ends

under different salt conditions with mismatched triplex-forming domain. .............cccoeeveevvienienieecieenieenneens 26



6.

3.12.

Figure S12. Denaturing PAGE analysis of DNA-templated amide-bond formation across 5’ ends

under different salt CONAILIONS. ........oiiuiiiiiiiieiie ettt et et be e st sate e e eeeens 28
3.13.  Figure S13. Denaturing PAGE analysis of DNA-templated amide-bond formation across 5’ ends
under different salt conditions with mismatched triplex-forming domain. ...........ccocceeveeiienienieniieeneenenns 30
3.14.  Figure S14. Analysis by denaturing PAGE of effect of intervening base pairs on DNA-templated
AMIde-DONA FOTMALION. .....otieiiiiiitieie ettt ettt et et s et b et este e st et e sbeeseenbeeseeneenee 31
3.15.  Figure S15. 3D models of the palindromic DNA triplex juxtaposing like ends...........c.cccecernnenne 32
SUPPOTITING SPECLIA c.cuuverrieiirrrriecssssnrnesssssssessssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssasss 33
4.1. SUPPOTtING SPECLIUM ST, ...eiiiiiiiiiiiiiie ettt st et e e bt e be e st e enteeabeebeesneesneas 33
4.2. SUPPOILING SPECLIUM S2. .. .oiiuiiiiiiiiieiiieete et esteesteeteereere e st esseessaessbeasseasseesseessaesssesssessseessessssessees 33
DNA Sequences and Modifications........cceeeecerccseecssnnecssenecssnnecssnncsssscssssncsssssessssecssssses 34
5.1. Complementary T And T¢ for Complexes Juxtaposing 3'-3" ........ccoeurreverereerrereieeeereeneereeeeenans 34
5.2. Mismatched T* And T¢* for Complexes Juxtaposing 3'-3" .........cccceeverereerrereeeerereeeeeereeeesese e, 35
5.3. Adapters A; And A for Complexes JuXtapoSing 3'-3"........cccoveevievierierieiieeieereenreesreeseesneseneenns 35
5.4. Complementary T And TC for Complexes JuXtaposing 5'-5" ......cccccvvevvevieriiencieereereereeseeeseeenenns 36
5.5. Mismatched T* And T* for Complexes JUuXtapoSing 5'-5" .....c.ceueururrerreieiiirinieisiseeiseeeee s 37
5.6. Adapters A; And A; for Complexes JuXtapoSing 5'-5"......c.cccievrieviirierienre e see e seve e 37
5.7. Complementary T for Complexes JUXtapoSIing 3'-5"......ccveviriiiiiieieeieecee e 38
5.8. Adapters A; And A; for Complexes Juxtaposing 3'-5".......cooiririinininienineeeeeeteeeee e 38
Supporting ReferencCes......iiuiiienieeniinnninnsensnennnecsennsessecseesssssssessssssssssssssssasssss 39



1. Abbreviations

MOPS: (3-(N-morpholino)propanesulfonic acid)

PAGE: Polyacrylamide gel electrophoresis

EDTA: Ethylenediaminetetraacetic acid

BPB: Bromophenol blue

DMT-MM: 4-(4,6-Dimethoxy-1,3,5-triazin-2-yl)-4-methylmorpholinium chloride
TCEP.HCI: Tris(2-carboxyethyl)phosphine hydrochloride
DBCO: Dibenzocyclooctyne

DNA: Deoxyribonucleic acid

W-C: Watson-Crick interactions

R.H: Reversed Hoogsteen

dsDNA: Double-stranded DNA

ssDNA: Single-stranded DNA

DTS: DNA-templated synthesis

FRET: Forster resonance energy transfer

FWHM: Full width at half maximum

T: Template

TC: Template-complement

T*: Mismatched template (mismatched to adapter oligos in triplex-forming domain)
T¢*: Mismatched template-complement (complementary to T*)
Temp.: Temperature

Prod.: Product

NTC: Non-templated control

bp: base pair

"H NMR: Proton nuclear magnetic resonance

13C NMR: Carbon-13 nuclear magnetic resonance

DMSO0-d6: Deuterated dimethyl sulfoxide

d: Chemical shift in parts per million (ppm)

s: Singlet

t: Triplet

m: Multiplet



2. Supporting Methods

2.1. General Experimental Materials and Instrumentation

Unless otherwise stated, chemical reagents were purchased at the highest commercial quality and
used without further purification. Non-modified DNA oligonucleotides were purchased from
Integrated DNA Technologies, B.V. Modified DNA oligonucleotides were purchased from
Biomers.net GmbH. Restriction enzymes (Aval and Sacl-HF®) were purchased from New England
Biolabs. Water in all reactions was purified by a Millipore Milli-Q water filtration system. All gels
were cast with a BIORAD Mini-PROTEAN Gel Kit, run with a BIORAD PowerPac Basic Power
Supply and imaged with an GE Amersham Typhoon FLLA9500 gel scanner. SYBR™ Gold nucleic
acid gel stain was obtained from ThermoFisher Scientific. Samples were annealed or incubated at

specific temperatures using an Eppendorf Mastercycler nexus thermocycler.

2.2. Annealing Protocol I

Oligonucleotides were annealed by heating to 99 °C then cooling to 24 °C at a rate of 1 °C/minute.

2.3. Annealing Protocol II

Oligonucleotides were annealed by heating to 99 °C then cooling to 24 °C at a rate of 0.3 °C/minute.

2.4. Restriction Endonuclease Protection (Figure S3)

36 The adjacent

Restriction endonuclease protection assay was performed as described previously.
inverted purine tracts in the dsSDNA were designed to overlap a six base-pair sequence that is
recognised and cut by a restriction endonuclease (5-CTCGAG-3' recognised by Aval and 5'-
GAGCTC-3' recognised by Sacl-HF®). DNA template, T (1.00 equiv., 100 nM), complementary
strand, T€ (1.08 equiv., 108 nM), and DNA adapters, A1 (1.09 equiv., 109 nM) and A; (1.09 equiv.,
109 nM), were annealed (protocol 1) in MOPS buffer (25 mM, pH 7.7) supplemented with MgCl (20
mM) and NaCl (70 mM) in a reaction volume of 32 pL (concentrations specified are final
concentrations in this 32 pL reaction mixture). After annealing, the complexes were equilibrated at
24 °C overnight, then the restriction endonuclease (10 units) was added, and the reaction was
incubated at 37 °C for 3 hrs. The digestion was terminated by addition of EDTA (0.5 M, 10 uL, pH
8.0). A sample (3.1 pL) of the reaction mixture was removed, mixed with a denaturing loading buffer

(17.9 pL, 94% formamide, 6% BPB) and heated at 60 °C for 15 min. DNA fragments were analysed
by denaturing PAGE (14% gel containing 47% acrylamide: bis-acrylamide (30%, 19:1), 17%



formamide, 3% TBE (10x) and 47% W/V urea). The gel was run with 1x TBE running buffer at 300V
for 60 min at room temperature. Bands were visualised by gel staining using SYBR™ Gold and
scanned using an Amersham™ Typhoon™ Biomolecular Imager (excitation laser 488 nm, emission
filter name=Cy2 525BP20). Gel images were analysed using Image].
Sequences used (supporting figures, Figure S3):

For 3'-3’ T3', T*3', T3’ T“*3’, A1-3, and A2-3'

For 5'-5' T5', T*5', T¢5', T¢*5', A1-5', and A2-5'

2.5. FRET Melting Assay (Figures S4 and S5)

To observe the melting of the templating complex by FRET spectroscopy, the two adapter oligos, A1l
and A2, were labelled at their 3'-ends (for sequences juxtaposing 3’ ends) or at their 5’-ends (for
sequences juxtaposing 5’ ends), with cyanine 3 (Cy3) as the donor and cyanine 5 (CyS5) as the
acceptor, respectively. DNA template T (1.00 equiv., 100 nM), complementary strand, T (1.08
equiv., 108 nM), and DNA adapters, A1-Cy3 (1.09 equiv., 109 nM) and A2-Cy5 (1.09 equiv., 109
nM) were annealed (protocol II) in MOPS buffer (25 mM, pH 7.7) supplemented with MgCl (20
mM) and NaCl (70 mM) in a reaction volume of 32 pL (concentrations are specified as final
concentrations in this reaction mixture). After annealing, the complexes were equilibrated at 24 °C
overnight. Melting of the preassembled complexes was monitored using a real-time PCR apparatus
(Stratagene Mx3005P).1*738] Three filter sets were used. With the Cy3 filter set, Cy3 was excited at
535 nm and its emission recorded at 568 nm. With the CyS5 filter set, Cy5 was excited at 635 nm and
its emission recorded at 665 nm. With the FRET filter set, Cy3 was excited at 535 nm and Cy5
emission was recorded at 665 nm. FWHM of all filters was 10 nm. The variation of emission
intensities with temperature was monitored in the range between 25 and 80 °C. Heating and cooling
were carried out at a rate of 0.3 °C/minute. Measurements were repeated three times and then
averaged. Determination of melting transitions is complicated by temperature-induced quenching of
both Cy3 and Cy5 emission and by sequence- and assembly-dependent interactions between the dyes

39421 To enhance the clarity of the melting transition, the Cy5 emission

and neighbouring nucleobases.!
signal obtained through the FRET filter set (excitation at 535 nm and emission at 665 nm) was divided
by the Cy5 emission signal obtained through direct excitation (excitation at 635 nm and emission at
665 nm).[****3] The resulting ratio was then plotted against temperature. The upper (Iv) and lower (I.)
baselines were determined by using linear regression to fit linear regions before and after the melting
transition.[*! The intercept of the algebraic mean of the two baselines with the curve was taken as a
measure of the melting temperature.'*S! The assembled fraction 8 at temperature T was approximated

using equation (1).



IFRET (T) - IL (T)
Iy (T) — 1,(T)

The melting temperature corresponds to 8 = 0.5.

6(T) = ¢y

Sequences used (supporting figures, Figures S4 and S5):
For 3'-3' T3', T*3', T¢3', T¢*3’, A1-3'-Cy3, and A2-3"-Cy5
For 5'-5' T5', T*5', T¢5', T¢*5', A1-5'-Cy3, and A2-5'-Cy5

2.6. DNA-Templated Amide-Bond Formation (Figure 2)

DNA template T (1.00 equiv., 100 nm), complementary strand T (1.08 equiv., 108 nM), and DNA
adapters A1-NH> (1.09 equiv., 109 nM) and A2-COOH (1.09 equiv., 109 nM) were annealed (using
annealing protocol I) in MOPS buffer (25 mM, pH 7.7) supplemented with MgCl, (20 mM) and in a
reaction volume of 32 pL (concentrations are specified as final concentrations in this reaction
mixture). After annealing, the complexes were equilibrated at 24 °C overnight. DMT-MM (3.2 uL,
500 mM) was added, bringing the volume to 35.2 pL and concentrations to: DNA template T 91 nM,
complementary strand T¢ 98 nM, and DNA adapters A1-NH, and A2-COOH 99 nM each, MOPS
buffer 23 mM (pH 7.7), DMT-MM 45 mM, MgCl, 18 mM. The reaction was allowed to proceed
overnight at 25 °C. A sample (2.7 puL) of the reaction mixture was removed for analysis, mixed with
a denaturing loading buffer (17.5 pL, 94% formamide, 6% BPB) and heated at 60 °C for 15 min.
Reaction products were analysed by denaturing PAGE (14% gel containing 47% acrylamide:bis-
acrylamide (30%, 19:1), 17% formamide, 3% TBE (10x) and 47% W/V urea). The gel was run with
IXTBE buffer at 300V for 60 min at room temperature. Bands were visualised by staining using
SYBR™ @Gold then scanning using an Amersham™ Typhoon™ Biomolecular Imager (excitation
laser 488 nm, emission filter name=Cy2 525BP20). Gel images were analysed using ImageJ. Yields

were approximated by:

IAl—AZ
Yield% = X 100 )
IAl—AZ + IAl—NHz + IAZ—COOH

where I4,_,45 1s the intensity of the band corresponding to the product of adapters Al and A2’s
ligation, and Iq_yp, and Iy;_coon are the intensities of bands corresponding to A1-NH> and A2-
COOH, respectively. Note that the templated reaction yield was limited by the concentration of the
template to 92%.
Sequences used (main text, Figure 2)

For 3'-3’ T3', T*3', T¢3', T¢*3’, A1-3’-AminoCs, and A2-3’-COOH

For 5'-5' T5', T*5', T¢5', T“*5’, A1-5'-AminoCs, and A2-5'-COOH



2.7. DNA-Templated Copper-Free Click (Figure 3)

DNA template T (1.00 equiv., 100 nM) and complementary strand T¢ (1.08 equiv., 108 nM) were
annealed (protocol I) in MOPS buffer (25 mM, pH 7.7) supplemented with MgCl> (20 mM). After
annealing, the complexes were equilibrated at 24 °C for one hour, then A1-DBCO (1.09 equiv., 109
nM) was added and allowed to assemble at 45 °C for one hour. A2-Azidobenzoate (1.09 equiv., 109
nM) was then added at 45 °C bringing the reaction volume to 32 pL (concentrations are specified as
final concentrations in the reaction mixture). The reaction mixture was left at 45 °C for the designated
period before the reaction was terminated by adding a solution of 6-azidohexanoic acid in formamide
(10 uL, 335 mM). Reaction products were analysed by denaturing PAGE as described above.
Sequences used (main text, Figure 3):

For 3'-3' T3', T*3', T¢3', T*3', A1-3’-DBCO, and A2-3'-Azidobenzoate

For 5'-5' T5', T*5', T¢5', T**5', A1-5’-DBCO, and A2-5'-Azidobenzoate

2.8. DNA-Templated Thiazolidine Synthesis (Figure 4)

DNA template T (1.00 equiv., 100 nM), complementary strand T (1.08 equiv., 108 nM), and DNA
adapters Al-Benzaldehyde (1.09 equiv., 109 nM) and tert-butylthio protected A2-Cysteine (1.09
equiv., 109 nM) were annealed (protocol I) in MOPS buffer (25 mM, pH 7.7) supplemented with
MgClz (20 mM) in a reaction volume of 32 pL (concentrations are specified as final concentrations
in the reaction mixture). After annealing, the complexes were equilibrated at 24 °C overnight.
TCEP.HCI (3.2 uL, 60 mM) was then added to deprotect the tert-butylthio protected A2-Cysteine,
bringing the final volume to 35.2 uL and concentrations to: DNA template T 91 nM, complementary
strand T¢ 98 nM, and DNA adapters A 1-3’-Benzaldehyde and tert-butylthio protected A2-3'-Cysteine
99 nM each, MOPS buffer 23 mM (pH 7.7), MgCl> 18 mM, TCEP.HCI 5.5 mM. The reaction mixture
was run at 45 °C for the designated period before the reaction was terminated by adding a solution of
4-hydroxybenzaldehyde in formamide (10 pL, 335 mM). Reaction products were analysed by
denaturing PAGE as described above.
Sequences used (main text, Figure 4):

For 3'-3' T3', T¢3’, A1-3'-Benzaldehyde, and tert-butylthio protected A2-3'-Cysteine

For 5'-5' T5', T¢5', A1-5'-Benzaldehyde, and tert-butylthio protected A2-5'-Cysteine

2.9. DNA-Templated Amide-Bond Formation at Different Temperatures (Figure S9)

DNA oligos were annealed and equilibrated as described for “DNA-Templated Amide-Bond
Formation (Figure 2)”. DMT-MM (3.2 uL, 500 mM) was added, and the reaction was allowed to



proceed overnight at the specified temperature (35-55 °C). Conditions (concentrations are specified
as final concentrations in the 35.2 pL reaction mixture): DNA template T 91 nM, complementary
strand T¢ 98 nM, and DNA adapters A1-NH, and A2-COOH 99 nM each, MOPS buffer 23 mM (pH
7.7), DMT-MM 45 mM, MgCl; 18 mM and NaCl 63.6 mM.

Sequences used (supporting figures, Figure S9):

For 3'-3' T3, T*3', T3’, T®*3’, A1-3'-AminoCj», and A2-3'-COOH
For 5'-5' TS5, T*5', T€5', T¢*5’, A1-5'-AminoC», and A2-5-COOH
For 3’-5" (ATN) T3, A1-3’- AminoC2A™, and A1-5- COOHA™

For 3’-3" (NTC) A1-3'-AminoCi2, and A2-3-COOH

2.10. DNA-Templated Amide-Bond Formation with Different Salt Concentrations (Figures
S10-S13)

DNA oligos were annealed and equilibrated as described for “DNA-Templated Amide-Bond
Formation (Figure 2)”. DMT-MM (3.2 puL, 500 mM) was added, and the reaction was allowed to
proceed overnight at the specified temperature (25 or 55 °C). Conditions (concentrations are specified
as final concentrations in the 35.2 pL reaction mixture): DNA template T 91 nM, complementary
strand T¢ 98 nM, and DNA adapters A1-NH; and A2-COOH 99 nM each, MOPS buffer 23 mM (pH
7.7), DMT-MM 45 mM, MgCl, 0-27.3 mM and NaCl 0-190.9 mM.
Sequences used (supporting figures, Figures S10-S13)

For 3'-3' T3', T*3', T3’ T®*3’, A1-3’-AminoCi2, and A2-3'-COOH

For 5'-5' T5', T*5', T¢5', T**5’, A1-5’-AminoCi2, and A2-5'-COOH

2.11. Effect of intervening base pairs on DNA-Templated Amide-Bond Formation (Figure S14)

This experiment was conducted using the protocol as described above for “DNA-Templated Amide-
Bond Formation (Figure 2)”.

Sequences used (supporting figures, Figure S14):

For 3'-3' T3’, T*3’, TC3!’ TC*3r’ T3'- bplntervening :2-8, TC3 r_prntervening :2-8, T*3'- bplntervening =)_
8, TC*3'- ppntervening =38 'A1-3'-AminoC12, and A2-3'-COOH
For 5'-5' TS’, T*S', TCSr’ TC*SI, T5'- bplntervening :2-8, TCS!_ bplntervening :2-8, T*5'- bplntervening

=2-8, TC*5'- pplntervening =3 8 A 1.5'-AminoCi2, and A2-5'-COOH



2.12. Synthesis of 6-Azidohexanoic Acid

O 3 5
HOJL\/\/\,Na
1 2 4 6

This compound was synthesized according to a literature procedure.*”) A round bottom flask (100
mL) was charged with 6-bromohexanoic acid (1.00 equiv., 4.00 g, 21 mmol), DMF (50 mL), and
NaN3 (1.05 equiv., 1.40 g, 22 mmol). The slurry was heated overnight at 40 °C. Then, reaction mixture
was diluted with ethyl acetate (50 mL) then filtered. The filtrate was washed with dilute HCI1 (0.1 M,
5%30 mL). The organic fraction was dried over sodium sulphate. Solvents were removed under
reduced pressure to afford the desired product as a colourless oil (2.84 g, yield: 88%). 'H NMR (750
MHz, DMSO-d6) 6 12.00 (s, 1H, 1), 3.31 (t, J = 6.87 Hz, 2H, 6), 2.21 (t, ] = 7.35 Hz, 2H, 2), 1.56 —
1.47 (m, 4H, 3, 5), 1.36 — 1.29 (m, 2H, 4). 1*C NMR (189 MHz, DMSO-d6) § 174.36, 50.51, 33.51,
27.99, 25.71, 24.02.

2.13. Model Building of Adjacent and Inverted (Palindromic) DNA Triplexes (Figure S15)

The palindromic triplex domain was modelled as described previously using Maestro version
12.9.123 from Schrédinger.!*34) Initially, half of the palindromic DNA triplex was created using the
3D-NuS web server.>?! This triplex structure was duplicated, and the duplicate was rotated by 180°
about an axis perpendicular to the helix axis. The two triple helices were docked so that the purine
strand of the W.C duplex of one triplex model would form a 5'-3" internucleotide junction with the
pyrimidine strand of the W.C duplex of the other triplex model. This juxtaposes the 3’-3" ends of the
two triplex-forming strands. The 5'-3" internucleotide junctions were subsequently connected via
phosphate diester linkages. Finally, the strands were renamed and residues renumbered. The complex
juxtaposing 5'-5" ends was built similarly. Steric clashes were removed and the energy of the system
minimized using Gromacs (release 2020.4).°! The system was prepared using the Charmm27 force
field and solvated in a cubic box with 62 magnesium ions (Mg*"), 62 chloride ions (C17) and 29099
water molecules modelled by the TIP3P water model.°>>*! Energy minimization was performed using
the steepest descent algorithm, with a convergence criterion of a maximum force tolerance (Fmax) of
less than 1000 kJ/mol/nm. 3D models and base-stacking diagrams were produced using UCSF

Chimera version 1.15.15%
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3. Supporting Figures
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3.1. Figure S1. Commonly-used reaction geometries for DNA-templated synthesis.

a) Across-the-nick; b) end-of-helix. In both cases the reaction occurs between a building block conjugated to the 3 end
of its adapter and one at the 5" end. ¢) Schematic of oligomer synthesis by a programmed sequence of end-of-helix
transfer reactions involving alternately 3'- and 5'- conjugated building blocks. Details of the mechanisms for sequential

removal and replacement of spent adapters are omitted.
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Spacer

| Triplex domain (Complementary) | Triplex domain (mismatched) |
3-TGGGGTGGGTG -5 3-TGGGGTGGGTG-5
1 2.5.8.8.8.8.8.8.8.8.1 * * * k Kk
5"-AGGGGAGGGAGCTCCCTCCCCT-3 5-ACCCCACCGAGCTCGGTGGGGT-3"
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5-GTGGGTGGGGT-3 5-GTGGGTGGGGT-3

w Reverse Hoogsteen bp

- = Watson-Crick bp

3.2. Figure S2. The triplex template juxtaposing 5'-conjugated building blocks.

(a) Components: two DNA adapters (A1l and A2), the templating gene (T) and its partial complement (TC). Each adapter
comprises an identifying anticodon domain separated by a flexible linker from a universal triplex-forming domain
adjacent to the conjugated building block. The adapters are identical except for their reactive building blocks and the
corresponding anticodon domains. The palindromic central sections of T and T® comprise polypurine and polypyrimidine
domains. (b) T and T form a templating duplex (dsDNA) with adjacent,
hybridization of the palindromic sections, and overhanging ssDNA codons. Al and A2 bind to the template through their
(distinct) anticodon and (identical) triplex-forming domains (c). Triplexes formed by the 5' ends of the adapters and the

palindromic central section of the template duplex bring the 5’ ends of A1 and A2 into proximity. (c) Base sequences of

complementary and mismatched templating triplex domains.
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Triplex domain (complementary) I

3.3. Figure S3. Restriction endonuclease protection assay.

6, undigested dsDNA; 2 and 7, digested dsDNA without adapters; 3 and 8, digestion in the presence of Al; 4
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(a) Sequences of the triplex domains juxtaposing 3’-3" and 5'-5' termini. The 6-bp Aval and Sacl-HF restriction sites,
respectively, are indicated. (b) Denaturing PAGE of digestion products of sequences juxtaposing 3'-3' by Aval (left) and
5'-5" by Sacl-HF (right). The asterisk denotes the triplex-mismatched sequence (right-hand gel of each pair). Lanes: 1 and
and 9,
digestion in the presence of A2; 5 and 10, digestion in the presence of A1&A2. Conditions: DNA strands T, T¢, Al and
A2 were annealed in MOPS buffer (pH 7.7) with MgCl, and NaCl (final concentrations: 100 nM T, 108 nM T€, 1
Al,109nM A2,25 mM MOPS, 20 mM MgCl, and 70 mM NacCl in a total volume of 32 pL). Complexes were equilibrated

09 nM

for 20 hrs at 24 °C before the addition of enzyme (10 units) and incubation at 37 °C for 3 hours. Digestion was terminated



by EDTA addition, and the reaction was analysed by 14% denaturing PAGE. (c) Restriction maps. Arrows indicate the
restriction sites, and hashed rectangles indicate triplex domains. Restriction of dsDNA yields four fragments of 39, 35,
23, and 19 nucleotides. (d) Base triplets used in this study. Plus and minus signs denote relative strand polarities. G
opposite CG does not form hydrogen bonds and is therefore a mismatched triplex base. For more details see “2.4.
Restriction Endonuclease Protection” in the methods section. Sequences used in this experiment are: (For 3'-3") T3', T*3/,

TC3’, T¢*3', A1-3', and A2-3". (For 5'-5") TS/, T*5', T5’, T®*5', A1-5', and A2-5'.
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3.4. Figure S4. FRET melting assay: 3’ modifications.

Schematic representation of the FRET melting assay performed using sequences juxtaposing 3'-3’ ends. Base
sequences of complementary and mismatched triplex-forming domains are shown in Figure 1. (b) Fluorescence
intensities (left), fitted baselines (centre) and corresponding assembled fractions (right panels, see Supporting
methods) as functions of temperature. (The calculated melting temperature of the central T- T¢ duplex is 95 °C.)
Conditions: DNA strands T, T®, A1-3’-Cy3 and A2-3'-Cy5 were annealed in MOPS buffer (pH 7.7) with MgCl, and NaCl
(final concentrations: 100 nM T, 108 nM T€, 109 nM A1, 109 nM A2, 25 mM MOPS, 20 mM MgCl, and 70 mM NaCl
in a total volume of 32 pL). Following annealing, complexes were equilibrated at 24 °C for 20 hrs. Melting was monitored
using a Stratagene Mx3005P real-time PCR with three filter sets: Cy3 (excitation at 535 nm, emission at 568 nm), Cy5
(excitation at 635 nm, emission at 665 nm), and FRET (Cy3 excitation at 535 nm, Cy5 emission at 665 nm). Emission
intensity was recorded from 25 to 80 °C at a heating/cooling rate of 0.3 °C/min. Measurements were taken in triplicate
and averaged. For more details, see “2.5. FRET Melting Assay” in the methods section. Determination of melting
transitions is complicated by temperature-induced quenching of both Cy3 and Cy5 emission and by sequence- and

assembly-dependent interactions between the dyes and neighbouring nucleobases. Nevertheless, it is clear that the melting
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transition with a fully-matched triplex sequence is sharper and occurs at higher temperature than that corresponding to
the mismatched sequence. The assumption that the assembled fraction can be determined by the deviation of the FRET

signal from the fitted baselines (see Methods) provides an approximate quantification of the melting transition.

16



A1-5-Cy3 A2-5'-Cy5

Tos5'
AR oo AT
At Ll LA RN L LLLL L LLLLLLL
T5" @/-mm.!.

T5'
Melting f@
_

> A1-5-Cy3

_
A2-5'-Cy5 @

Complementary sequence juxtaposing 5’-5' (T5’, T¢5’, A1-5'-Cy3 and A2-5'-Cy5)

b.

24000 g 1 1
- o Upper baseline (ly) &
3 18000 5 08 = 08
Y '2 0.6 £ 06
€ 12000 9 Me’ag/___\g—z g
§ \ - = 0.4 "é 0.4
& 6000 \ oo Wline () © 02
3 w £
I 9 0 2 0
20 40 60 80 O 20 40 60 80 < 20 40 60 80
Temperature °C Temperature °C Temperature °C
Mismatched sequence juxtaposing 5’-5" (T*5’, T¢*5’, A1-5'-Cy3 and A2-5'-Cy5)
24000 1 ~ 1
-y B )
=] ~—
& 18000 g 0.8 < 0.8
@ = B = 42 °
2 12000 0 06 Upper baseline (1) g 0.6 Tn=42°C
@ (@) -
g 2o4 B g 0.4 \
goeo0 G oz MEW 2 o2 |
= - — Lower baseline (I.) 2 |
0 a0 2 o0 !
20 40 60 80 3 20 40 60 80 20 40 60 80
Temperature °C Temperature °C Temperature °C
Cy3 (Heating) Cy3 (Cooling)
mmm Cy5 (Heating) msss Cy5 (Cooling)
mmm FRET (Heating) mmm FRET (Cooling)

3.5. Figure SS. FRET melting assay: 5’ modifications.

(a) Schematic representation of the FRET melting assay performed using sequences juxtaposing 5’-5' ends. Base
sequences of complementary and mismatched triplex-forming domains are shown in Figure S2. (b) Fluorescence
intensities (left), fitted baselines (centre) and corresponding assembled fractions (right panels, see Supporting
methods) as functions of temperature. (The calculated melting temperature of the central T- T duplex is 95 °C.)
Conditions: DNA strands T, T¢, A1-3'-Cy3 and A2-5'-Cy5 were annealed in MOPS buffer (pH 7.7) with MgCl, and
NaCl (final concentrations: 100 nM T, 108 nM T€, 109 nM A1, 109 nM A2, 25 mM MOPS, 20 mM MgCl, and 70 mM
NacCl in a total volume of 32 puL). Following annealing, complexes were equilibrated at 24 °C for 20 hrs. Melting was
monitored using a Stratagene Mx3005P real-time PCR with three filter sets: Cy3 (excitation at 535 nm, emission at 568
nm), CyS5 (excitation at 635 nm, emission at 665 nm), and FRET (Cy3 excitation at 535 nm, Cy5 emission at 665 nm).
Emission intensity was recorded from 25 to 80 °C at a heating/cooling rate of 0.3 °C/min. Measurements were taken in
triplicate and averaged. For more details, see “2.5. FRET Melting Assay” in the methods section and comments in

caption to Figure S4.
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3.6. Figure S6. Structures of 3’ and 5’ modifications used in this work.
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3.7. Figure S7. Denaturing PAGE analysis of DNA-templated copper-free click conjugation.

Templated copper-free click between 3’-conjugated reactants is faster than between 5'-conjugated reactants. For
more details, see “2.7. DNA-Templated Copper-Free Click” in the methods section. Sequences used in this
experiment are: (For 3'-3") T3', T*3’, TC3', TC*3’, A1-3’-DBCO, and A2-3'-Azidobenzoate. (For 5'-5") T5', T*5,
TC5', TC*5’, A1-5'-DBCO and A2-5'-Azidobenzoate.
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3.8. Figure S8. Denaturing PAGE analysis of DNA-templated thiazolidine synthesis.

Templated thiazolidine synthesis between 3'-conjugated reactants is faster than between 5'-conjugated reactants.
For more details, see “2.8. DNA-Templated Thiazolidine Synthesis” in the methods section. Sequences used in this
experiment are: (For 3'-3") T3', T¢3’, Al1-3'-Benzaldehyde, and A2-3'-Cysteine. (For 5'-5') T5', TS, Al1-5'-
Benzaldehyde and A2-5"-Cysteine.
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3.9. Figure S9. Denaturing PAGE analysis of DNA-templated amide-bond formation at

Temperature °C

different temperatures.

(a) Schematic representation of the triplex architecture for DNA-templated synthesis (C) with across-the-nick (ATN)

and non-templated (NTC) controls. Base sequences of controls with mismatched triplex-forming domains (M) are
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given in Figures 1, S2. Templated 3'-3" and 5'-5' reactions were as shown in Figure 2, although the linker to the
amine reactive group in all reactions shown here contained a longer C» chain (Figure S6). (b) Structures of products
of DNA-templated conjugation. (¢) Denaturing PAGE analysis of reaction products. (d) Reaction yields data are the
average of two or three repeats conducted at each temperature. Error bars represent standard deviation for two or
three repeats at each temperature. For more details, see “2.9. DNA-Templated Amide-Bond Formation at Different
Temperatures” in the methods section. Sequences used in this experiment are: (For 3'-3") T3', T*3', T¢3’, T®*3’, Al-
3’-AminoCi, and A2-3’-COOH. (For 5'-5") TS', T*5', TC5', T¢*5’, A1-5'-AminoC», and A2-5'-COOH. (For 3'-5')
T3', A1-3'- AminoC2A™, and A1-5'- COOHA™, (For NTC) A1-3’-AminoC,, and A2-3'-COOH.
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3.10. Figure S10. Denaturing PAGE analysis of DNA-templated amide-bond formation across

3’ ends under different salt conditions.

(a) Structure of DNA-encoded amide product (7) synthesised using reagents A1-3'-AminoCi, and A2-3-COOH. (b)
Denaturing PAGE analysis of DNA-templated amide-bond formation at 25 °C. (c¢) Denaturing PAGE analysis of
DNA-templated amide-bond formation at 55 °C. (d) Histograms and heat maps showing the effect of cation
concentration on DNA-templated amide-bond formation yields. For more details, see “2.10. DNA-Templated
Amide-Bond Formation with Different Salt Concentrations” in the methods section. Sequences used in this

experiment are for complementary 3’-3": T3, T¢3’, A1-3'-AminoC», and A2-3-COOH.
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3.11. Figure S11. Denaturing PAGE analysis of DNA-templated amide-bond formation across

3’ ends under different salt conditions with mismatched triplex-forming domain.

(a) Structure of DNA-encoded amide product (7) synthesised using reagents A1-3'-AminoCi, and A2-3-COOH. (b)
Denaturing PAGE analysis of DNA-templated amide-bond formation at 25 °C. (c¢) Denaturing PAGE analysis of
DNA-templated amide-bond formation at 55 °C. (d) Histogram and heat map showing the effect of cation
concentration on DNA-templated amide-bond formation yields. For more details, see “2.10. DNA-Templated
Amide-Bond Formation with Different Salt Concentrations” in the methods section. Sequences used in this

experiment are for mismatched 3'-3": T*3', T3’ (cf. Figure 1), A1-3’-AminoC,, and A2-3'-COOH.
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3.12. Figure S12. Denaturing PAGE analysis of DNA-templated amide-bond formation across

5’ ends under different salt conditions.

(a) Structure of DNA-encoded amide product (8) synthesised using reagents A1-5'-AminoC, and A2-5-COOH. (b)
Denaturing PAGE analysis of DNA-templated amide-bond formation at 25 °C. (c¢) Denaturing PAGE analysis of
DNA-templated amide-bond formation at 55 °C. (d) Histograms and heat maps showing the effect of cation
concentration on DNA-templated amide-bond formation yields. For more details, see “2.10. DNA-Templated
Amide-Bond Formation with Different Salt Concentrations” in the methods section. Sequences used in this

experiment are for complementary 5'-5": T5', T¢5’, A1-5"-AminoC», and A2-5-COOH.
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3.13. Figure S13. Denaturing PAGE analysis of DNA-templated amide-bond formation across

5’ ends under different salt conditions with mismatched triplex-forming domain.

(a) Structure of DNA-encoded amide product (8) synthesised using reagents A1-5'-AminoC, and A2-5-COOH. (b)
Denaturing PAGE analysis of DNA-templated amide-bond formation at 25 °C. (c¢) Denaturing PAGE analysis of
DNA-templated amide-bond formation at 55 °C. (d) Histogram and heat map showing the effect of cation
concentration on DNA-templated amide-bond formation yields. (There was no observable reaction yield at 55 °C.).
For more details, see “2.10. DNA-Templated Amide-Bond Formation with Different Salt Concentrations” in the
methods section. Sequences used in this experiment are for mismatched 5’-5": T*5', T°*5’ (cf. Figure S2), A1-5'-

AminoCiz, and A2-5'-COOH.
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3.14. Figure S14. Analysis by denaturing PAGE of effect of intervening base pairs on DNA-

templated amide-bond formation.

(a) Schematic representation of complexes juxtaposing like ends (3'-3’) through triple-helix formation with 0 (top)
and 8 (bottom) intervening bps. (b) Denaturing PAGE analysis of DNA-templated amide-bond formation encoded
by templates with complementary (C) and mismatched (M) triplex-forming domains (cf. Figure 1, Figure S2) with
different numbers of bps between triplex domains. (c) Histograms showing a significant reduction in coupling yields
with increasing number of intervening bps when reaction is templated using the triplex-complementary sequences.
Yield using triplex-mismatched sequences is less sensitive to intervening base pairs. For more details, see “2.11.
Effect of intervening base pairs on DNA-Templated Amide-Bond Formation” in the methods section. Sequences
used for 3’-3": T3', T*3', TC3’, TC*3’, T3'-pp'ncrvening =p_8 = TC3'-pplntervening=)_8 = T*3'pplntervening=7_8 = TC*3.
bptervening=_8 A 1-3’-AminoC», and A2-3’-COOH, and for 5'-5": T5', T*5', T¢5’, T¢*5', T5'-bpntervening=3_8 TC5'-
bplntervening=)_8 ' T*5'-pplniervening=)_8 ' TC*5'pplntervening=n_8 ' A 1-5'-AminoC2, and A2-5-COOH.
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3.15. Figure S15. 3D models of the palindromic DNA triplex juxtaposing like ends.

(a) Structures of the triplexes juxtaposing 3’ ends (left) and 5’ ends (right). (b) Stacking of the base triplets on either
side of the junctions that juxtapose 3’ ends (left) and 5’ ends (right). The sugar moieties, to which reactive linkers

are attached, are closer together across the 5'-5' junction.
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4. Supporting Spectra
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4.2. Supporting spectrum S2.

13C NMR spectrum of 6-azidohexanoic acid (189 MHz, DMSO-d6, 298 K).
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5. DNA Sequences and Modifications

All ssDNA sequences are written 5' ... 3.

5.1. Complementary T And T€ for Complexes Juxtaposing 3'-3'

T3’

T3'- bplntervening =2
T3'- bplntervening =4
T3'- bplmervening =6
T3'- bplmervening =8
TC3’

TC3 !_bplntervening =)
TC3/_prmervening =4

TC3 !_bplntervening =6
TC3/_prmervening =8

CGA GCGAGC CGA CACGCGTTG TCG CGT CCC CTC CCT CGA GGG AGG GGATGA GCCAAG CCG CACAGT GGG
ACC GC

CGA GCGAGC CGACACGCGTTG TCG CGT CCC CTC CCT CTT GAG GGA GGG GAT GAG CCAAGC CGCACA GTG
GGACCGC

CGA GCG AGC CGA CAC GCG TTG TCG CGT CCC CTC CCT CTT TTG AGG GAG GGG ATG AGC CAA GCC GCA CAG
TGG GAC CGC

CGA GCGAGC CGACACGCGTTG TCG CGT CCCCTC CCT CTT TTT TGA GGG AGG GGA TGA GCC AAG CCG CAC
AGT GGG ACCGC

CGA GCGAGC CGACACGCGTTGTCG CGTCCCCTC CCTCTTTTT TTT GAG GGA GGG GAT GAG CCAAGC CGC
ACA GTG GGACCG C

GCT TGG CTC ATC CCC TCC CTC GAG GGA GGG GAC GCG ACAACG

GCT TGG CTC ATC CCC TCC CTC AAG AGG GAG GGG ACG CGACAACG

GCT TGG CTC ATC CCC TCC CTC AAAAGA GGG AGG GGA CGC GACAACG

GCT TGG CTC ATC CCC TCC CTC AAA AAA GAG GGA GGG GAC GCG ACAACG

GCT TGG CTC ATC CCC TCC CTC AAAAAA AAG AGG GAG GGG ACG CGA CAACG
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5.2. Mismatched T* And T¢* for Complexes Juxtaposing 3'-3'

T*3'

T*3'- bplntervening =2
T*3'- bplntervening =4
T*3'- bplntervening =6
T*3'- bplntervening =8
TC*3/

TC*3 r_ bplntervening =)
TC*3/_ bplntervening =4

TC*3 r_ bplntervening =6
TC*3/_ bplntervening =8

CGA GCGAGC CGA CACGCGTTG TCG CGT GGG GTG GCT CGA GCCACC CCATGA GCCAAG CCG CACAGT GGG
ACC GC

CGA GCGAGC CGACACGCGTTG TCG CGT GGG GTG GCT CTT GAG CCA CCC CAT GAG CCAAGC CGCACAGTG
GGACCGC

CGA GCG AGC CGA CAC GCG TTG TCG CGT GGG GTG GCT CTTTTG AGC CAC CCC ATG AGC CAA GCC GCA CAG
TGG GAC CGC

CGA GCGAGC CGA CACGCGTTG TCG CGT GGG GTG GCT CTTTTT TGA GCC ACC CCATGA GCCAAG CCG CAC
AGT GGG ACCGC

CGA GCGAGC CGACACGCGTTG TCG CGT GGG GTG GCT CTTTTT TTT GAG CCA CCC CAT GAG CCAAGC CGC
ACA GTG GGACCG C

GCT TGG CTC ATG GGG TGG CTC GAG CCA CCC CAC GCGACAACG

GCT TGG CTC ATG GGG TGG CTC AAG AGC CAC CCCACG CGACAACG

GCT TGG CTC ATG GGG TGG CTC AAAAGA GCCACC CCACGC GACAACG

GCT TGG CTC ATG GGG TGG CTC AAA AAA GAG CCA CCC CAC GCGACAACG

GCT TGG CTC ATG GGG TGG CTC AAAAAAAAGAGC CAC CCCACG CGA CAACG

5.3. Adapters A1 And Az for Complexes Juxtaposing 3'-3'

Al-3'

A2-3'
A1-3"-AminoCi»
A1-3-AminoCs
A2-3'-COOH
A1-3'-DBCO

CGTGTCGGCTCG CTCGTTTTITTITTITTTTTITTITTTITTITTTT TTT GGG GTG GGT G
GCGGTCCCACTGTGC GTTTTTTITTTITTTTTTTTTT TTT TTT TTT TTT GGG GTG GGT G
CGTGTCGGCTCG CTCGTTTTTTTITTITTITTTITTTT TTT TTT TTT TTT GGG GTG GGT G/Aminolink C12/
CGT GTCGGCTCG CTCGTTTTITTTTTITTTT TITTTT TITTTT TTT TTT GGG GTG GGT G/Aminolink C6/
GCG GTCCCACTGTGC GTTTTTTTITTITTTITTITTTT TTT TTT TTT TTT GGG GTG GGT G/COOH/

CGT GTCGGCTCG CTCGTTTTITTTTTITTTT TTT TTT TTT TTT TTT TTT GGG GTG GGT G/DBCO/
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A2-3'-Azidobenzoate
A1-3"-Benzaldehyde
A2-3'-Cysteine
Al1-3'-Cy3
A2-3'-Cy5

GCGGTCCCACTGTGCGTTTTITTTITTITTTITTITTTT TTT TTT TTT TTT GGG GTG GGT G/Azidobenzoate/
CGTGTCGGCTCG CTCGTTTTITTTITTITTITTTITTTTTTT TTT TTT TTT GGG GTG GGT G/ Benzaldehyde /
GCGGTCCCACTGTGCGTTTTITTTITTITTITTITTITTTITTTT TTT TTT GGG GTG GGT G/ Cysteine/
CGTGTCGGCTCG CTCGTTTTTTITTITTITTITTTTTTT TTT TTT TTT GGG GTG GGT G/Cy3/

GCG GTCCCACTGTGC GTTTTTTTITTTITTTTTTTTTT TTT TTT TTT TTT GGG GTG GGT G/Cy5/

5.4. Complementary T And TC for Complexes Juxtaposing 5’-5’

T5'

T5'- bplntervening =2
T5'- bplntervening =4
T5'- bplntervening =6
T5'- bplntervening =8
T¢s5

TCS/_ prmervening =2
TCS r_ bplntervening =4

TCS/_ prmervening =6
TCS r_ bplntervening =8

CGC CAG GGT GACACG CCG AAC CGA GTA GGG GAG GGA GCT CCC TCC CCT GCG CTG TTG CGC ACA GCC GAG
CGA GC

CGC CAG GGT GACACG CCG AAC CGA GTA GGG GAG GGA GTT CTC CCT CCC CTG CGC TGT TGC GCA CAG CCG
AGC GAGC

CGC CAG GGT GACACG CCGAAC CGA GTA GGG GAG GGAGTTTTC TCC CTC CCC TGC GCT GTT GCG CAC AGC
CGA GCG AGC

CGC CAG GGT GACACG CCG AAC CGA GTA GGG GAG GGAGTTTTTTCT CCC TCC CCT GCG CTG TTG CGC ACA
GCC GAG CGAGC

CGC CAG GGT GACACG CCGAAC CGA GTA GGG GAGGGAGTTTTITTTT CTC CCT CCC CTG CGC TGT TGC GCA
CAG CCGAGCGAGC

GCA ACA GCG CAG GGG AGG GAG CTC CCT CCC CTA CTC GGT TCG

GCA ACA GCG CAG GGG AGG GAGAACTCC CTC CCCTACTCG GTT CG

GCA ACA GCG CAG GGG AGG GAGAAAACTCCCTCCCCTACTCGGTTCG

GCA ACA GCG CAG GGG AGG GAGAAAAAACTC CCT CCC CTA CTC GGT TCG

GCA ACA GCG CAG GGG AGG GAGAAAAAAAACTCC CTC CCCTACTCG GTT CG
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5.5. Mismatched T* And T¢* for Complexes Juxtaposing 5'-5'

T*5'

T*5'- bplntervening =2
T*5'- bplntervening =4
T*5'- bplntervening =6
T*5'- bplntervening =8
TC*5!

TC*S/_ prntervening :2
TC* 5 bplntervening =4

TC*S/_ prntervening =6
TC*S/_ prntervening =8

CGC CAG GGT GACACG CCG AAC CGA GTA GGG GAG GGA GCT CCCTCC CCT GCG CTG TTG CGC ACA GCC GAG
CGA GC

CGC CAG GGT GACACG CCG AAC CGA GTA CCC CAC CGA GTT CTC GGT GGG GTG CGC TGT TGC GCA CAG CCG
AGCGAGC

CGC CAG GGT GACACG CCG AAC CGA GTA CCCCAC CGAGTTTTC TCG GTG GGG TGC GCT GTT GCG CACAGC
CGA GCG AGC

CGC CAG GGT GACACG CCG AAC CGA GTACCC CACCGAGTTTTT TCT CGG TGG GGT GCG CTG TTG CGC ACA
GCC GAG CGAGC

CGC CAG GGT GACACG CCGAAC CGAGTACCCCACCGAGTTTITTTIT CTC GGT GGG GTG CGC TGT TGC GCA
CAG CCGAGC GAGC

GCA ACA GCG CAG GGG AGG GAG CTC CCT CCC CTA CTC GGT TCG

GCAACA GCG CAC CCCACC GAGAACTCG GTG GGG TACTCG GTT CG

GCA ACA GCG CAC CCCACC GAG AAAACT CGG TGG GGTACT CGG TTC G

GCAACA GCG CAC CCCACC GAG AAAAAA CTC GGT GGG GTA CTC GGT TCG

GCAACA GCG CAC CCCACC GAG AAAAAAAACTCG GTG GGG TAC TCG GTT CG

5.6. Adapters A1 And Az for Complexes Juxtaposing 5'-5'

Al-5'

A2-5'
A1-5"-AminoCi»
A1-5"-AminoCs
A2-5'-COOH
A1-5-DBCO

GTG GGT GGG GTTTITTTTTTTTITTITTITTITTTITTTT TTT GCT CGC TCG GCT GTG C
GTGGGT GGG GTTTTTTTTTITTTTTTTTTITTTT TTT TTT TTT GCG TGT CAC CCT GGC G
/Aminolink C12/GTG GGT GGG GTTTTTTTTTTT TTT TTT TTT TTT TTTTTT TTT GCT CGC TCG GCT GTG C
/Aminolink C5/GTG GGT GGG GTT TTTTTT TTTTTT TTT TTT TTT TTT TTT TTT GCT CGC TCG GCT GTG C
/COOH/GTG GGT GGG GTTTTTTTITTTTTTTTITTTIT TTT TTT TTT TTT GCG TGT CAC CCT GGC G
/DBCO/GTG GGT GGG GTTTTITTTITTTITTTTTITTTTTTT TTTTTT TTT GCT CGC TCG GCT GTG C
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A2-5'-Azidobenzoate /Azidobenzoate/GTG GGT GGG GTT TTTTTTTTT TTTTTT TITTITTTTTTT TTT GCG TGT CAC CCT GGC G

Al-5"-Benzaldehyde /Benzaldehyde /GTG GGT GGG GTT TTT TTT TTT TTTTTITTTTTTTTTT TTT TTT GCT CGC TCG GCT GTG C
A2-5'-Cysteine /Cysteine/GTG GGT GGG GTTTTTTTITTTTTTT TTT TTT TTT TTT TTT TTT GCG TGT CAC CCT GGC G
A1-5"-Cy3 /Cy3/GTG GGT GGG GTTTTTTIT TITTTT TTTTTT TTT TTT TTT TTT GCT CGC TCG GCT GTG C
A2-5"-Cy5 /Cy5/ GTG GGT GGG GTTTTTTTTTTT TTT TTTTTTTTT TTT TTT TTT GCG TGT CAC CCT GGC G

5.7. Complementary T for Complexes Juxtaposing 3'-5'

T3’ CGA GCGAGC CGA CACGCGTTG TCG CGT CCC CTC CCT CGA GGG AGG GGATGA GCCAAG CCG CACAGT GGG
ACC GC

5.8. Adapters A1 And A: for Complexes Juxtaposing 3'-5'

A1-3'- AminoCpA™N CCA CTG TGC GGC TTG GCT CAT CCC CTC CCT C/Aminolink C12/
Al1-5'- COOHA™ /COOH/GAG GGA GGG GAC GCGACAACG CGTGTCGGCT
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