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Experimental procedures
General

Flash chromatography (FC) was performed with silica gel 60 (230-400 mesh) from Fluka. '"H NMR
spectra were recorded at 300 MHz on a Bruker AC-300 or on a Bruker Avance spectrometer. Chemical
shifts are reported in ppm using the residual undeuterated solvent as an internal reference.
Multiplicities are abbreviated as follows: s=singlet, d=doublet, t=triplet, g=quartet, m=multiplet. *'P
NMR spectra were recorded at 121 MHz on a Bruker Avance spectrometer using 85% H3PO, as an
external standard.

Phosphoramidite synthesis

For the synthesis of the four phosphoramidites 1-4 we followed the published procedures of
Eschenmoser and coworkers.! The phosphoramidite of the Cg-aminolinker 5 was purchased from
Glen Research.
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Building block synthesis for templated chemistry
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Building block 6 and 8 were synthesized according to literature procedures.”® Triphenylphosphine
NHS-ester 7 was synthesized as described.*
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Figure S1. Templated Rhodamine-azide reduction of R2 by R1 on O1 for mismatch discrimination on
DNA. The experiments were performed at 20°C in buffer 1 (50 mM KCl, 10 mM Tris, 3.5 mM MgCl,,
pH 8.0) with R2 (400 nM), R1 (225 nM), 01 (200 nM) and the indicated targets (200 nM).
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Figure S2. Mismatch discrimination on DNA targets with the Q-probe 01 compared to the
background. The experiments were performed at 20°C in buffer 1 (50 mM KCI, 10 mM Tris, 3.5 mM
MgCl,, pH 8.0) with R1 (400 nM), R2 (400 nM), O1 (200 nM) and the indicated targets (200 nM).
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Figure S3. Reaction of R1 with R2 on 02. Experiments were performed at 20°C in buffer 1 (50 mM

KCl, 10 mM Tris, 3.5 mM MgCl,, pH 8.0) with R1 (400 nM), R2 (400 nM), 02 (200 nM) and the

indicated targets (200 nM).
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Figure S4. Reaction of R1 with R3 on L1 and L2 in presence of matched and mismatched DNA targets

(dT5-8). The experiments were performed at 25°C in buffer 2 (50 mM KCl, 10 mM Tris, 3.5 mM MgCl,,

pH 7.0) with R1 (600 nM), R3 (400 nM), L1, L2 (400 nM) and the indicated targets (400 nM).
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Figure S5. HPLC trance of crude P1 after post synthetic modification. The peak a eluting at 11 min is
assigned to the non-conjugated oligonucleotide. The oxidized TPP product is eluting at 18 min (peak b) and
the desired TPP product at 24 min (peak c). Assignments are based on ESI-MS.

Oligonucleotide purification and analysis

Deprotection conditions

A) 55°C, 16 h, 33% NH;

B) 55°C, 60 h, 33% NH;

C) r.t.,, 3 hthen 55°C, 16 h, 33% NH;

D) r.t.,, 4 h, DBU (1.5 ml) then 55°C, 60 h, 33% NH; (before ammonia treatment the DBU solution was
removed by centrifuging and washing 3x with 1 ml ACN)

HPLC gradients and buffers

RP20: 0%—>20% B in 30’ (Flow: 1 ml/min)
RP30: 0%—>30% B in 30’ (Flow: 1 ml/min)
RP40: 0%—>40% B in 30’ (Flow: 1 ml/min)
RP50: 0%—>50% B in 30’ (Flow: 1 ml/min)

Buffer A: 0.1 M Et3N/CH3COOH in H,0, pH 7.0.
Buffer B: 0.1 M Et3N/CH3COOH in H,O/ACN (1:4), pH 7.0.

Columns

Either column A (colA) or column B (colB) were used as indicated in Table S1
ColA: Source 15 RPC ST 4.6/100 from Pharmacia Biotech

ColB: VA 150/4.6 Nucleogel RP 300-5 from Macherey Nagel
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Table S1 Synthesis and analytical data of homo-DNA and hybrid oligonucleotides

Entry Sequence 3 RP-HPLC ESI-MS m/z Deprotection
method, found conditions °
retention time, (m/z caled) ©
column?

2661.0 and
R1 6'-TPP - gcc tat g - 4' RP50, 24 min, colA 2677.0 (70% ox.)
(2662.0)
R2 6' - ggc acg t - Rhd-N; - 4' RP50, 23 min, colA (22771123;00)
R3 6' - gca cgt - Rhd-N; - 4' RP50, 24 min, colA (2;;-’68858)
0,
R4 6' - TCEP - gec tat g - 4' RP50, 15 min, colA (2;3::3'09()100”’ ox.)
R5 6' - ggc acg t - Rhd-NH, - 4' RP50, 18min, colA (2;::700)
5'- GTC ACT GA acg tgc ctt tca tag gc GAC CAT . n.d.
01 TTACGT- 8" RP30, 19 min, colA (11553.4)
5'- GTC ACT GA acg tgc c (glyc18); cat agg c GAC . 11628.0
02 CATTTACGT- 3! RP30, 19 min, colA (11631.8)
5277.0
5'-CCAAGTTAAG t -4 i
L1 acgtgecc RP30, 17 min, colA (5277.4)
5252.0
6'-cat ACCTATGCAT-3' i
L2 catagg c RP30, 18 min, colA (5252.4)
6916.0
5'- TAG GGA ACA AGG GCA t -4 i
L3 acgtgcc RP30, 19 min, colA (6916.4)
6914.0
6'-cat AGA GTG TCT GGC TAG - 3' i
L4 cat aggc RP30, 16min, colA (6913.4)

a) Homo-DNA: lower case letters; natural DNA: capital letters.
b) For details about buffers and columns see the section about oligonucleotide purification.

c) TPP and TCEP modified oligonucleotides were detected partially in the oxidized form (see also the comments in the section about the purification of post
synthetic modified oligonucleotides).
d) For details about the deprotection conditions see the section about the oligonucleotides synthesis.
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