
Supplementary data - table 1. Triplexes with TINA in the TFO strand

Tm data for parallel triplexes with one to four TINAs in the TFO strand, base mismatches in the target

strand and D-256 as AD strand. Tm for parallel triplexes and parallel duplexes was determined

using 1.0 M of each strand in sodium acetate buffer (50 mM NaOAc, 100 mM NaCl and

10 mM MgCl2) at pH 5.0. Tm for antiparallel duplexes was determined using 0.5 M of each

strand in sodium phosphate buffer (50 mM NaH2PO4/Na2HPO4, 100 mM NaCl and 0.1 mM EDTA)

at pH 7.0. All dissociation curves were run with a ramp rate of 3°C/minute. X symbolises TINA.

Oligo name Target sequence D-200 D-201 D-202 D-203 D-204 D-205 D-206 D-222 D-213 D-214 D-215 D-218 D-207 D-208 D-209 D-210 D-211 D-212 D-224 Control 

TFO 

sequence

All triplexes consist of a target sequence (columns) 

with or without base mismatch + an antiparallel duplex 

(AD) sequence (D-256: 5' 

GTTATCCCTCCCTTCTTTTCCCT 3') + a triplex 

forming oligonucleotide (TFO) sequence (rows).      

AD D-484 is a antiparallel duplex consisting of D-484 

and a target sequence. PD D-284 is a parallel duplex 

(PD) consisting of a target and a TFO sequence 

without the AD sequence.                        
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Setup and run control 

D-200 + D-256 + D-

284

D-284 5' ATTO590-TCCCTTTTCTTCCCTCCCT 3' 73.51 65.92 65.44 66.14 61.42 63.16 61.12 58.36 60.90 61.03 61.42 62.85 61.72 60.14 61.59 65.76 65.28 65.19 52.72

D-285 ATTO590-XTCCCTTTTCTTCCCTCCCT 75.03 67.34 66.81 67.44 63.55 65.16 63.66 62.58 63.40 64.65 63.86 65.52 64.09 63.91 63.73 67.64 67.25 66.89 57.91 73.59

D-286 ATTO590-TXCCCTTTTCTTCCCTCCCT 74.07 67.86 67.07 67.90 62.34 64.16 62.37 59.76 61.58 62.08 62.08 63.96 62.49 61.43 62.29 66.6 66.06 65.81 53.89 73.56

D-287 ATTO590-TCXCCTTTTCTTCCCTCCCT 74.18 68.66 67.72 68.86 63.23 64.52 62.71 59.47 61.43 61.66 61.90 63.64 62.41 60.78 62.39 66.89 66.14 66.11 54.16 73.51

D-288 ATTO590-TCCXCTTTTCTTCCCTCCCT 74.18 68.92 67.68 68.85 68.74 64.86 64.92 59.3 61.78 61.23 61.90 63.69 62.69 60.57 62.69 67.43 66.60 66.71 54.71 73.58

D-289 ATTO590-TCCCXTTTTCTTCCCTCCCT 75.61 71.19 69.97 71.47 66.92 66.17 66.80 61.52 63.52 63.52 63.67 65.31 64.57 63.19 64.72 69.51 68.66 68.94 58.73 73.71

D-290 ATTO590-TCCCTXTTTCTTCCCTCCCT 78.16 67.83 69.70 67.80 69.32 68.85 69.67 64.11 66.20 66.08 66.11 68.23 67.70 66.27 68.05 72.34 71.86 72.01 60.07 73.55

D-291 ATTO590-TCCCTTXTTCTTCCCTCCCT 78.39 68.47 70.50 68.49 71.88 70.82 71.88 64.26 66.28 65.89 66.24 68.04 67.81 66.03 68.17 72.61 72.22 72.05 59.34 73.58

D-292 ATTO590-TCCCTTTXTCTTCCCTCCCT 79.46 69.59 72.31 69.62 72.43 71.34 72.47 66.31 67.77 67.07 67.8 69.46 68.62 67.04 69.06 73.77 73.44 73.36 61.81 73.59

D-293 ATTO590-TCCCTTTTXCTTCCCTCCCT 78.92 69.70 72.75 69.66 69.13 69.35 68.90 69.08 67.11 66.64 67.14 67.76 67.25 65.43 68.04 72.74 72.22 72.25 65.88 73.49

D-294 ATTO590-TCCCTTTTCXTTCCCTCCCT 78.26 69.60 69.70 69.64 66.79 69.68 66.32 69.03 70.65 68.30 71.40 68.65 65.88 64.34 66.35 71.69 70.98 70.98 68.13 73.60

D-295 ATTO590-TCCCTTTTCTXTCCCTCCCT 79.31 71.38 71.34 71.39 67.31 70.38 67.08 65.00 72.64 70.47 72.89 73.04 68.32 65.84 68.93 72.75 72.36 72.36 62.96 73.56

D-296 ATTO590-TCCCTTTTCTTXCCCTCCCT 78.84 71.23 70.96 71.16 67.28 69.51 67.04 63.06 69.37 66.78 68.93 71.98 71.27 67.39 72.70 72.00 71.18 71.60 63.37 73.58

D-297 ATTO590-TCCCTTTTCTTCXCCTCCCT 78.29 70.96 70.66 71.11 66.86 69.18 66.49 61.78 64.64 64.72 64.65 67.79 73.85 70.26 74.09 72.49 71.03 72.17 62.31 73.47

D-298 ATTO590-TCCCTTTTCTTCCXCTCCCT 78.31 71.37 71.13 71.43 67.38 69.41 67.14 63.58 64.00 64.66 64.29 67.47 74.87 71.53 75.00 70.39 70.03 70.18 61.49 73.51

D-299 ATTO590-TCCCTTTTCTTCCCXTCCCT 78.15 71.25 70.70 71.06 67.33 69.32 67.19 63.77 65.97 64.66 65.61 68.11 74.41 70.37 75.03 71.20 72.14 71.86 62.38 73.66

D-300 ATTO590-TCCCTTTTCTTCCCTXCCCT 79.09 72.19 71.89 72.14 68.43 70.35 68.31 65.25 65.46 66.32 65.97 67.26 67.72 64.96 68.96 75.75 74.59 75.21 58.29 73.57

D-301 ATTO590-TCCCTTTTCTTCCCTCXCCT 76.97 69.37 68.99 69.60 65.62 67.48 65.48 61.34 62.28 62.92 62.90 64.88 63.68 61.63 64.02 74.39 73.22 74.14 54.72 73.62

D-302 ATTO590-TCCCTTTTCTTCCCTCCXCT 77.64 69.12 68.64 69.23 65.68 67.39 65.09 61.13 62.72 62.87 63.14 64.55 63.51 61.98 63.43 74.07 73.21 73.93 54.09 73.74

D-303 ATTO590-TCCCTTTTCTTCCCTCCCXT 77.94 69.84 69.25 69.87 66.22 67.96 65.49 62.20 63.75 64.32 63.86 65.53 64.31 63.31 64.26 72.02 71.35 72.08 55.64 73.61

D-304 ATTO590-TCCCTTTTCTTCCCTCCCTX 78.36 70.77 70.37 70.94 67.26 68.91 66.80 63.72 64.95 65.27 65.10 66.60 65.45 64.51 65.28 70.73 69.82 70.41 58.11 73.60

D-305 ATTO590-TCCCTTTTCXTXTCCCTCCCT 75.66 65.49 65.90 65.72 64.00 66.14 63.66 69.32 74.95 73.84 75.54 73.18 67.80 63.49 67.97 68.74 67.63 67.98 68.19 73.48

D-306 ATTO590-TCCCTTTTCXTTXCCCTCCCT 78.51 69.80 70.11 69.72 67.22 69.91 67.25 71.64 73.46 71.49 73.79 74.45 72.55 69.20 73.41 73.13 72.76 72.76 71.94 73.58

D-307 ATTO590-TCCCTTTTXCTTXCCCTCCCT 80.22 71.53 74.41 71.36 71.01 71.19 70.99 72.08 72.23 72.00 72.35 73.82 74.52 72.31 74.97 75.18 75.16 74.82 71.91 73.60

D-308 ATTO590-TCCCTTTTXCTTCXCCTCCCT 80.00 71.50 74.39 71.37 70.86 70.95 70.76 71.12 68.71 68.63 68.98 70.85 76.17 74.29 75.93 75.49 74.88 75.24 72.01 73.56

D-309A ATTO590-TCCCTTTXTCTTCXCCTCCCT 81.13 72.31 75.04 72.2 74.49 73.62 74.77 68.45 69.83 69.39 70.10 72.84 76.88 75.71 77.03 76.58 76.14 76.24 68.37 73.44

D-309B ATTO590-TCCCTTTXTCTTCCXCTCCCT 80.13 70.77 73.85 70.77 73.92 72.73 74.13 67.40 68.63 68.16 69.01 71.95 77.17 75.73 77.11 74.62 74.77 74.55 67.56 73.50

D-310 ATTO590-TCCCTTXTTCTTCCXCTCCCT 80.31 71.67 73.33 71.52 73.59 72.76 73.73 67.08 68.34 67.75 68.46 71.54 77.35 76.03 77.38 75.01 75.24 75.00 66.29 73.47

D-311 ATTO590-TCCCTTXTTCTTCCCXTCCCT 80.61 72.07 74.08 72.16 74.13 73.40 73.34 67.93 70.00 68.80 69.80 72.61 77.64 76.00 77.66 76.27 77.06 76.56 67.02 73.40

D-312 ATTO590-TCCCTXTTTCTTCCCXTCCCT 80.54 72.26 73.81 72.14 72.09 71.83 72.56 67.54 70.25 68.83 69.88 72.81 77.57 75.89 77.49 76.35 76.85 76.40 67.34 73.53

D-313 ATTO590-TCCCTXTTTCTTCCCTXCCCT 81.98 73.59 75.24 73.52 73.20 72.38 73.43 68.38 70.09 69.93 70.47 71.81 74.14 71.15 74.67 79.49 78.67 78.84 63.55 73.47

D-314 ATTO590-TCCCXTTTTCTTCCCTXCCCT 79.75 76.15 75.20 76.32 71.00 70.92 71.00 66.49 67.75 67.75 67.90 69.19 71.03 68.60 72.00 76.97 76.14 76.62 62.74 73.54

D-229 ATTO590-TCCCXTTTTCTTCCCTCXCCT 79.98 75.78 74.53 75.87 70.26 70.68 70.44 66.53 68.07 68.30 68.30 69.83 69.97 68.48 70.36 77.47 76.71 77.33 63.28 73.47

D-230 ATTO590-TCCXCTTTTCTTCCCTCXCCT 79.14 74.02 72.91 74.09 68.45 69.86 68.18 65.52 67.13 67.13 67.48 68.69 68.21 66.43 68.59 76.79 75.76 76.47 61.05 73.40

D-231 ATTO590-TCCXCTTTTCTTCCCTCCXCT 79.49 74.07 72.50 74.09 67.91 69.44 67.8 65.25 66.95 66.95 66.98 68.42 67.98 66.45 68.11 75.93 75.46 75.88 61.02 73.47

D-232 ATTO590-TCXCCTTTTCTTCCCTCCXCT 78.49 73.90 72.96 74.02 67.69 69.10 67.34 64.06 65.46 65.69 65.58 66.98 66.17 64.64 65.93 74.62 74.08 74.43 58.84 73.49

D-233 ATTO590-TCXCCTTTTCTTCCCTCCCXT 78.98 74.21 73.04 74.21 67.72 68.90 67.35 64.03 65.43 65.66 65.66 67.08 66.18 65.02 66.30 73.10 72.64 73.15 59.15 73.50

D-234 ATTO590-TXCCCTTTTCTTCCCTCCCXT 79.20 73.14 72.32 73.09 68.21 69.42 67.62 64.43 65.02 65.84 65.37 66.78 65.75 64.72 65.58 73.06 72.39 72.97 57.65 73.36

D-235 ATTO590-TXCCCTTTTCTTCCCTCCCTX 79.81 74.15 73.41 74.03 68.93 70.82 68.61 65.35 66.26 66.85 66.42 67.82 66.83 65.84 66.81 72.01 71.21 71.80 60.45 73.33

D-236 ATTO590-XTCCCTTTTCTTCCCTCCCTX 80.95 73.36 72.93 73.48 70.31 72.19 69.84 66.89 67.62 68.17 67.69 69.30 68.08 67.21 68.15 73.34 72.52 72.87 62.53 73.42

D-315 ATTO590-TCCCTTTTXCTXTCCCTCCCT 78.80 69.47 72.64 69.48 69.79 69.76 69.86 71.68 73.15 73.07 73.96 73.66 69.88 67.14 70.44 73.45 73.17 72.85 69.91 73.56

D-316 ATTO590-TCCCTTTXTCTXTCCCTCCCT 80.34 71.33 74.05 71.12 73.72 72.71 74.12 70.03 74.30 73.90 75.09 75.33 72.34 70.41 72.52 75.1 75.15 74.78 67.65 73.57

D-317 ATTO590-TCCCTTXTTCTXTCCCTCCCT 80.53 71.69 73.43 71.57 72.95 72.37 73.54 69.12 74.30 73.42 74.75 75.55 72.26 70.10 72.44 75.27 75.30 74.96 66.43 73.61

D-318 ATTO590-TCCCTXTTTCTXTCCCTCCCT 80.45 71.92 73.28 71.72 71.20 71.21 71.42 68.98 74.09 73.17 74.72 75.49 72.19 70.41 72.41 75.22 75.29 74.94 66.43 73.57

D-319 ATTO590-TCCCXTTTTCTXTCCCTCCCT 78.88 75.21 73.91 75.13 69.06 69.68 69.26 66.98 72.25 71.09 72.86 73.32 69.59 67.13 69.89 72.77 72.56 72.24 64.90 73.56

D-320 ATTO590-TCCXCTTTTCTXTCCCTCCCT 78.17 73.35 72.29 73.15 67.30 68.85 67.94 65.88 72.09 70.44 72.63 72.66 67.96 65.78 68.55 71.61 71.32 71.18 63.52 73.51

D-321 ATTO590-TCXCCTTTTCTXTCCCTCCCT 78.31 73.55 72.93 73.64 67.16 69.40 67.05 65.32 72.44 70.09 72.86 72.71 67.05 65.09 67.79 71.20 70.61 70.68 63.31 73.61

D-322 ATTO590-TXCCCTTTTCTXTCCCTCCCT 78.93 72.59 72.29 72.45 67.16 70.56 67.04 65.41 73.48 70.66 73.74 73.27 67.16 64.96 67.78 71.30 70.54 70.66 63.53 73.42

D-323 ATTO590-XTCCCTTTTCTXTCCCTCCCT 80.07 71.90 71.66 71.81 68.34 71.67 68.13 67.56 74.83 72.12 75.07 74.75 68.74 67.09 69.50 72.79 72.21 72.35 65.58 73.47

D-324 ATTO590-XTXCCCTTTTCTTCCCTCCCT 75.38 68.86 68.38 68.81 64.34 65.80 64.84 63.68 64.18 65.39 64.64 66.25 64.84 64.76 64.44 68.15 68.15 67.61 59.10 73.61

D-325 ATTO590-XTCXCCTTTTCTTCCCTCCCT 75.44 69.86 69.17 69.89 66.17 66.37 66.07 63.53 64.43 65.32 64.53 66.30 64.86 64.67 64.47 68.62 68.14 67.84 59.25 73.47

D-326 ATTO590-XTCCXCTTTTCTTCCCTCCCT 76.46 71.03 69.79 71.16 67.55 67.89 67.65 64.07 65.06 65.67 65.44 66.84 65.66 64.85 65.61 70.05 69.25 69.50 59.62 73.53

D-327 ATTO590-XTCCCXTTTTCTTCCCTCCCT 78.13 73.06 71.57 73.09 69.74 69.38 69.53 65.38 66.53 66.76 66.64 68.33 67.41 66.11 67.64 72.04 71.48 71.71 62.43 73.64

D-328 ATTO590-XTCCCTXTTTCTTCCCTCCCT 80.25 69.34 71.22 69.34 71.58 71.19 71.95 67.42 68.62 68.67 69.14 70.40 69.90 68.31 69.79 74.48 74.13 74.17 64.60 73.60

D-329 ATTO590-XTCCCTTXTTCTTCCCTCCCT 80.66 69.97 72.40 70.06 74.46 73.28 74.39 66.84 68.31 67.99 68.34 69.86 68.86 67.46 69.33 74.49 74.28 74.17 62.54 73.57

D-330 ATTO590-XTCCCTTTXTCTTCCCTCCCT 80.40 69.73 73.56 69.73 74.61 73.24 74.78 67.29 68.65 67.97 68.82 70.23 67.91 66.74 68.26 73.97 73.57 73.45 63.33 73.66

D-331 ATTO590-XTCCCTTTTXCTTCCCTCCCT 79.33 69.69 73.57 69.69 70.51 70.19 69.96 70.35 67.73 67.85 67.76 67.88 69.08 66.84 70.26 72.29 71.61 71.82 69.06 73.61

D-332 ATTO590-XTCCCTTTTCXTTCCCTCCCT 78.88 70.34 70.66 70.40 68.43 71.01 67.87 71.02 73.46 70.16 73.95 70.16 67.40 65.99 67.75 71.78 71.07 71.19 69.84 73.54

D-244 ATTO590-XTCCCTTTTCTTXCCCTCCCT 81.13 73.63 73.47 73.54 70.11 72.59 70.11 66.26 71.86 69.29 71.18 74.39 72.82 69.08 74.15 74.39 74.15 74.1 65.91 73.45

D-245 ATTO590-XTCCCTTTTCTTCXCCTCCCT 80.31 73.21 72.74 73.24 69.40 71.56 69.32 65.32 66.38 67.53 66.58 69.56 75.89 72.03 76.02 73.56 72.80 73.30 64.49 73.47

D-246 ATTO590-XTCCCTTTTCTTCCXCTCCCT 79.61 73.11 72.40 73.07 68.90 70.79 68.94 65.67 65.84 66.83 66.14 69.18 76.90 73.17 77.00 72.38 72.03 72.09 63.78 73.44

D-247 ATTO590-XTCCCTTTTCTTCCCXTCCCT 80.28 73.12 72.80 73.03 69.60 71.76 69.88 66.7 67.97 67.53 67.88 70.00 76.48 72.62 76.69 74.15 74.69 74.33 64.61 73.45

D-248 ATTO590-XTCCCTTTTCTTCCCTXCCCT 81.56 74.37 73.98 74.28 70.97 72.97 71.09 67.47 67.91 68.50 68.03 69.71 69.91 67.30 71.09 78.81 77.40 78.02 61.58 73.51

D-249 ATTO590-XTCCCTTTTCTTCCCTCXCCT 80.04 72.62 72.30 72.68 69.03 71.03 68.91 65.61 65.83 66.86 66.34 67.93 66.79 65.95 67.09 77.46 75.94 77.02 60.30 73.42

D-250 ATTO590-XTCCCTTTTCTTCCCTCCXCT 80.25 72.66 72.08 72.66 69.03 70.91 68.72 65.55 66.16 66.98 66.54 67.95 66.73 66.01 66.60 75.74 75.19 75.62 60.60 73.49

D-251 ATTO590-XTCCCTTTTCTTCCCTCCCXT 80.65 72.79 72.01 72.67 69.41 71.20 68.97 66.13 66.35 67.39 66.79 68.35 66.97 66.15 67.04 74.24 73.85 74.12 62.96 73.38

D-333 ATTO590-TCCCTTTTCXTTCXCCTCCCT 78.79 69.76 70.23 69.76 67.5 69.96 67.44 70.59 72.30 70.12 72.99 73.93 74.85 72.72 74.80 74.58 73.37 74.14 72.04 73.54

D-334 ATTO590-TCCCTTTTCXTTCCXCTCCCT 78.80 70.36 71.15 70.39 68.21 70.80 68.09 70.92 72.86 70.3 73.06 73.39 75.60 73.88 75.65 72.74 72.82 72.62 72.13 73.56

D-335 ATTO590-TCCCTTTTCXTTCCCXTCCCT 79.51 71.43 71.80 71.21 68.94 71.40 68.97 71.71 73.40 71.32 73.67 74.05 76.03 74.04 76.02 74.46 75.38 74.61 72.67 73.57

D-336 ATTO590-TCCCTTTTCXTTCCCTXCCCT 80.43 71.82 72.52 71.76 69.72 71.94 69.64 72.65 74.03 71.72 74.66 71.60 71.51 67.91 72.48 77.88 77.16 77.52 69.53 73.52

D-337 ATTO590-TCCCTTTTCXTTCCCTCXCCT 80.52 71.17 71.96 71.25 69.21 71.67 69.15 72.06 73.46 70.98 74.06 71.24 68.92 67.04 69.42 77.98 77.27 77.77 70.07 73.59

D-338 ATTO590-TCCCTTTTCXTTCCCTCCXCT 81.01 71.24 71.92 71.24 69.41 71.8 69.09 72.08 73.66 71.00 74.33 71.00 69.09 67.14 69.24 77.29 77.00 77.23 70.22 73.56

D-339 ATTO590-TCCCTTTTCXTTCCCTCCCXT 81.21 71.74 72.19 71.71 69.69 71.98 69.10 72.47 73.96 71.38 74.67 71.85 69.46 67.68 69.84 75.98 75.87 75.81 70.90 73.49

D-340 ATTO590-TCCCTTTTCXTTCCCTCCCTX 81.50 72.67 73.21 72.69 70.59 72.76 70.16 73.04 74.65 72.21 75.27 72.45 70.51 68.51 70.91 75.08 74.69 74.47 71.58 73.59

D-341 ATTO590-TCCCTTTTCTTCCCTCCCXTX 77.23 70.68 70.50 70.66 67.93 69.56 67.22 64.75 65.07 65.43 65.19 65.10 63.45 62.39 63.16 71.38 70.21 71.50 58.46 73.56

D-342 ATTO590-TCCCTTTTCTTCCCTCCXCTX 79.96 73.62 73.50 73.47 69.88 71.79 69.79 67.45 68.48 68.63 68.51 67.80 66.10 64.80 65.86 73.73 73.29 73.88 61.54 73.47

D-343 ATTO590-TCCCTTTTCTTCCCTCXCCTX 80.46 73.95 73.93 73.86 69.77 71.91 69.80 67.65 68.00 68.70 68.15 68.26 66.62 65.08 67.06 77.77 76.26 77.19 60.91 73.57

D-344 ATTO590-TCCCTTTTCTTCCCTXCCCTX 82.08 75.28 75.28 75.1 70.38 72.79 70.44 68.99 70.00 70.47 70.03 70.39 71.79 67.86 73.14 78.30 76.88 77.85 62.06 73.50

D-345 ATTO590-TCCCTTTTCTTCCCXTCCCTX 82.00 75.30 75.42 75.16 69.8 72.64 70.30 68.96 71.27 70.60 71.18 72.93 78.38 76.16 78.58 74.30 75.35 74.65 67.21 73.53

D-346 ATTO590-TCCCTTTTCTTCCXCTCCCTX 82.62 75.05 75.05 74.98 70.38 73.07 70.53 68.66 69.45 70.07 69.71 72.29 78.72 76.68 78.67 73.87 73.75 73.55 67.17 73.57

D-347 ATTO590-TCCCTTTTCTTCXCCTCCCTX 81.96 74.46 74.63 74.39 70.00 72.59 70.12 68.41 68.62 69.09 68.62 71.45 78.45 76.16 78.33 73.68 73.57 73.57 66.23 73.47

D-348 ATTO590-TCCCTTTTCTTXCCCTCCCTX 82.68 74.85 74.97 74.72 70.55 72.9 70.31 68.23 73.70 71.38 73.43 76.24 75.6 72.25 76.40 75.80 75.71 75.56 67.76 73.66

D-349 ATTO590-TCCCTTTTCTXTCCCTCCCTX 82.39 74.16 74.40 74.16 69.91 72.91 69.65 69.21 76.45 74.33 76.60 76.63 72.33 69.50 72.79 75.62 75.34 75.41 67.12 73.60

D-237 ATTO590-TCCCTTTTXCTTCCCTCCCTX 82.30 73.51 76.89 73.41 73.34 73.12 72.95 72.93 70.98 70.50 71.09 71.21 72.03 70.38 72.4 76.18 75.75 75.90 69.97 73.45

D-238 ATTO590-TCCCTTTXTCTTCCCTCCCTX 82.99 74.09 76.76 73.94 76.69 75.19 76.69 69.98 71.35 70.65 71.48 72.76 73.21 71.89 73.24 77.08 76.84 76.75 65.73 73.48

D-239 ATTO590-TCCCTTXTTCTTCCCTCCCTX 83.41 74.94 76.25 74.76 75.83 75.29 76.01 69.46 71.08 70.61 71.31 73.23 73.86 72.66 73.84 77.46 77.15 77.05 64.96 73.37

D-240 ATTO590-TCCCTXTTTCTTCCCTCCCTX 83.26 74.55 75.87 74.41 73.64 73.18 73.67 69.04 70.94 70.83 71.09 73.12 73.67 72.61 73.84 77.24 77.02 76.90 65.25 73.47

D-241 ATTO590-TCCCXTTTTCTTCCCTCCCTX 81.14 76.84 75.74 76.67 71.25 71.32 71.01 66.88 68.59 68.47 68.62 70.27 70.65 69.32 70.72 75.00 74.45 74.52 64.15 73.44

D-242 ATTO590-TCCXCTTTTCTTCCCTCCCTX 80.15 74.69 73.70 74.74 68.97 70.17 68.44 65.60 67.60 67.49 67.75 69.24 69.02 67.36 69.04 73.56 72.89 73.19 61.68 73.43

D-243 ATTO590-TCXCCTTTTCTTCCCTCCCTX 79.23 74.79 73.85 74.79 68.56 69.86 67.98 64.81 66.14 66.53 66.41 67.78 67.05 65.76 67.10 72.04 71.21 71.80 60.07 73.47

D-426 ATTO590-TCCCTTTTCXTXTXCCCTCCCT 73.32 62.01 62.13 62.16 61.42 62.96 61.16 68.24 71.84 70.19 72.12 72.74 68.59 65.51 69.53 67.79 66.37 67.70 68.01 73.36

D-427 ATTO590-TCCCTTTXTCXTTXCCCTCCCT 80.42 71.45 73.76 71.52 73.38 72.67 73.89 72.92 75.99 74.15 75.52 76.2 74.97 73.97 75.46 76.05 76.06 75.76 72.57 73.37

D-428 ATTO590-TCCCTTTTXCTXTCXCCTCCCT 80.37 71.93 74.78 71.81 71.17 71.53 71.32 72.12 73.67 73.87 74.38 75.43 76.79 75.85 76.79 76.07 75.96 75.60 71.50 73.44

D-429 ATTO590-TCCCTXTTTXCTTXCCCTCCCT 82.42 74.48 77.39 74.30 73.43 73.77 73.85 74.09 74.20 75.25 74.42 75.95 76.68 75.66 76.92 78.01 78.04 77.67 73.57 73.56

D-430 ATTO590-TCCCTTTTXCTTXCCCXTCCCT 82.73 75.41 77.43 75.17 73.92 74.39 74.03 74.46 75.07 75.41 75.18 77.21 80.44 79.52 80.42 78.46 79.13 78.47 73.60 73.48

D-252 ATTO590-TCCCTTTXTCTTXCCCTXCCCT 84.82 77.40 79.07 77.43 78.02 77.55 78.49 73.62 76.44 75.97 76.67 78.35 79.11 78.28 79.47 82.40 81.93 81.95 71.39 73.57

D-253 ATTO590-TCCXCTTTXTCTTXCCCTCCCT 82.68 76.5 77.45 76.50 75.31 74.43 75.59 70.61 73.60 73.49 73.93 76.36 76.59 75.41 76.91 78.13 78.14 78.01 69.33 73.51

D-254 ATTO590-TCCCTTTTXCTTCXCCTCXCCT 83.08 74.52 77.27 74.34 73.76 73.87 73.76 73.74 71.65 72.17 72.21 73.72 77.96 77.08 77.88 80.24 79.66 79.98 72.92 73.44

D-255 ATTO590-TCCCXTTTTXCTTCXCCTCCCT 81.67 77.05 77.73 76.90 72.82 72.84 72.97 72.57 70.51 71.09 70.86 72.93 77.23 76.21 77.15 77.06 76.82 76.70 72.90 73.43

D-431 ATTO590-TCXCCTTTXTCTTCXCCTCCCT 82.80 76.36 79.00 76.38 75.60 74.55 75.61 69.86 70.94 71.02 71.34 73.86 78.24 77.19 78.06 77.86 77.86 77.74 69.16 73.44

D-432 ATTO590-TCCCTTTXTCTTCXCCTCCXCT 84.54 75.90 78.24 75.85 77.63 76.84 77.62 72.11 72.88 73.02 73.2 75.38 79.06 78.02 78.79 80.73 80.48 80.52 70.67 73.52

D-434 ATTO590-TXCCCTTTXTCTTCXCCTCCCT 83.63 75.65 78.30 75.57 76.69 75.83 76.90 70.30 71.65 71.56 71.92 74.90 79.14 77.87 78.92 78.81 78.74 78.61 70.12 73.47

D-435 ATTO590-TCCCTTTXTCTTCXCCTCCCXT 84.63 76.29 78.62 76.39 77.82 77.07 77.91 71.83 72.98 73.1 73.18 75.88 79.70 78.87 79.51 79.67 79.56 79.51 71.01 73.41

D-436 ATTO590-TCCCTTXTTCTTCXCCTCCCXT 84.99 77.13 78.32 77.10 76.97 76.69 77.12 71.27 72.89 73.12 72.92 75.85 80.20 79.08 79.88 80.09 79.93 79.95 70.22 73.36

D-437 ATTO590-XTCCCTTXTTCTTCXCCTCCCT 84.76 75.79 77.19 75.81 76.43 76.32 76.82 71.27 73.12 73.47 73.24 76.09 80.61 79.39 80.26 80.61 80.61 80.29 70.60 73.44

D-439 ATTO590-TCCCTTTXTCTTCCXCTCCCTX 84.46 76.64 78.65 76.58 77.88 77.05 78.03 72.71 73.33 73.59 73.50 76.09 80.86 79.77 80.66 77.90 78.20 77.79 71.19 73.44

D-440 ATTO590-TXCCCTTTXTCTTCCXCTCCCT 83.52 75.59 78.28 75.53 76.75 75.89 76.99 70.66 71.53 71.30 71.8 74.75 79.75 78.51 79.72 78.46 78.61 78.14 69.47 73.36

D-442 ATTO590-TCCCTXTTTCTTCXCCTCCCTX 85.16 77.76 78.65 77.65 75.33 75.53 75.65 71.36 73.29 73.77 73.57 76.28 80.49 79.37 80.08 79.25 78.85 78.70 70.89 73.32

D-443 ATTO590-TCCXCTTTTCTTXCCCTCCCTX 83.87 78.83 78.23 78.94 71.97 73.97 72.09 69.75 74.76 72.97 74.67 77.40 76.80 74.55 77.04 77.31 77.10 77.13 69.20 73.36

D-444 ATTO590-TXCCCTTTTCTXTCCCTCCCTX 84.46 77.59 77.82 77.47 72.41 75.17 72.52 70.67 77.80 75.88 77.94 78.07 73.52 70.55 73.70 76.82 76.38 76.23 67.91 73.44

D-584 ATTO590-XTCCCTTTTCTXTCCCTCCCTX 83.54 74.03 74.70 73.98 72.08 74.58 71.84 74.04 75.41 72.80 76.28 73.07 69.65 67.64 70.15 77.64 77.08 77.18 72.47 73.56

D-433 ATTO590-TCXCCTTTXTCTTCXCCTCCXCT 84.86 78.61 81.27 78.59 77.99 77.03 78.02 72.07 72.86 72.98 73.28 75.51 79.45 78.40 79.27 81.33 80.97 81.09 70.69 73.45

D-438 ATTO590-XTCCCTTXTTCTTCXCCTCCCXT 86.83 78.26 79.77 78.11 78.84 78.48 78.95 73.42 74.94 75.19 75.07 77.90 81.97 80.75 81.58 81.70 81.76 81.52 72.51 73.36

D-441 ATTO590-TXCCCTTTXTCTTCCXCTCCCTX 85.94 78.41 81.09 78.47 79.43 78.61 79.67 73.86 74.44 74.56 74.56 77.42 81.92 80.79 81.66 79.23 79.47 79.02 72.29 73.39

AD D-484 GTTATCCCTCCCTTCTTTTCCCT-ATTO590 69.32 62.28 62.93 62.48 61.26 63.88 63.59 61.04 62.78 65.52 63.53 65.04 60.26 61.33 61.21 59.90 60.88 61.36 58.27

PD D-284  D-284 + target (without D-256) 57.98 45.55 48.88 45.78 48.74 58.10 48.51 53.66 46.65 47.42 50.14 45.91 47.09 49.10 45.85 58.04 57.72 56.96 50.05 58.17



Supplementary data - table 2. Triplexes with TINA in the AD strand

Tm data for parallel triplexes with one or two TINAs in the AD strand, base mismatches in the

target strand and D-284 as TFO strand. Tm was determined using 1.0 M of each strand in 

sodium acetate buffer (50 mM NaOAc, 100 mM NaCl and 10 mM MgCl2) at pH 5.0. 

All dissociation curves were run with a ramp rate of 3°C/minute. X symbolises TINA.

Oligo name Target sequence D-200 D-201 D-202 D-203 D-204 D-205 D-206 D-222 D-213 D-214 D-215 D-218 D-207 D-208 D-209 D-210 D-211 D-212 D-224 Control 

AD 

sequence

All triplexes consist of a target sequence (columns) 

with or without a base mismatch + an antiparallel 

duplex (AD) sequence with or without TINA (rows) + a 

triplex forming oligonucleotide (TFO) sequence (D-

284: 5' ATTO590-TCCCTTTTCTTCCCTCCCT 3'). 
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Setup and run control 

D-200 + D-256 + D-

284

D-256  5' GTTATCCCTCCCTTCTTTTCCCT 3' 73.51 65.92 65.44 66.14 61.42 63.16 61.12 58.36 60.9 61.03 61.42 62.85 61.72 60.14 61.59 65.76 65.28 65.19 52.72

D-445 GTTATCCCTCCCTTCTTTTCCCTX 77.07 69.67 69.47 69.65 66.56 68.22 67.18 67.78 67.66 67.02 70.66 70.80 70.18 67.01 67.96 67.38 69.03 65.70 61.57 73.51

D-446 GTTATCCCTCCCTTCTTTTCXCCT 75.01 69.35 68.88 69.83 64.39 66.99 64.47 64.78 64.42 64.54 68.34 68.06 67.81 64.11 65.14 64.53 66.08 63.30 58.32 73.46

D-447 GTTATCCCTCCCTTCTTXTTCCCT 77.62 68.59 68.8 68.56 69.06 68.77 69.57 66.84 65.78 67.20 71.65 71.22 71.25 66.14 66.38 66.06 67.72 64.27 61.25 73.56

D-448 GTTATCCCTCCCTTXCTTTTCCCT 76.85 67.88 67.96 67.85 66.53 66.82 66.58 65.39 64.33 65.64 70.02 68.27 66.02 68.75 68.27 69.54 67.97 65.94 63.86 73.62

D-449 GTTATCCCTCCXCTTCTTTTCCCT 78.63 71.07 70.95 71.37 67.09 68.99 66.73 73.14 71.86 73.94 71.33 71.22 70.50 65.91 66.17 66.52 67.63 64.41 60.27 73.56

D-450 GTTATCCCXTCCCTTCTTTTCCCT 80,00 72.77 73.02 73.02 69.03 70.96 68.85 68.50 67.24 68.77 74.41 73.30 74.37 68,00 68.07 68.29 69.36 66.28 60.99 73.50

D-451 GTTATXCCCTCCCTTCTTTTCCCT 77,00 69.18 68.76 69.3 65.51 66.93 65.03 65.27 64.19 65.19 69.15 68.55 68.83 64.30 64.71 64.59 65.92 62.85 57.99 73.59

D-452 GTXTATCCCTCCCTTCTTTTCCCT 74.33 66.45 65.86 66.57 61.62 63.52 61.24 62.16 60.38 61.98 67.60 67.13 67.72 61.01 61.09 61.28 63.14 58.42 53.19 73.59

D-498 GTTATCCCTCCCTXTXCTTTTCCCT 75.29 65.78 66.34 65.64 64.81 65.52 64.92 67.64 65.43 67.94 69.06 68.52 68.18 70.22 68.91 70.81 69.98 66.04 64.04 73.26

D-499 GTTATCCCTCCCXTTCXTTTTCCCT 78.54 69.77 70.89 69.59 69.47 69.71 69.83 75.08 73.86 75.22 73.36 73.31 72.88 70.63 69.33 70.66 71.92 69.86 70.10 73.24

D-500 GTTATCCCTCCXCTTCTXTTTCCCT 80.22 71.84 73.03 71.72 71.96 71.61 72.36 76.31 75.11 76.34 74.32 74.34 73.88 69.12 69.32 69.71 71.30 67.84 66.65 73.36

D-501 GTTATCCCTCXCCTTCTTXTTCCCT 79.66 72.38 72.86 72.38 69.05 72.06 72.77 75.32 73.64 75.13 73.52 73.92 73.03 69.24 69.27 69.62 70.81 68,00 65.16 73.27

D-502 GTTATCCCTXCCCTTCTTTXTCCCT 80.61 73.41 73.69 73.12 72.16 71.84 72.43 73.70 72.31 73.62 73.73 73.8 73.56 70.60 70.72 70.94 72.35 69.32 65.55 73.38

D-503 GTTATCCXCTCCCTTCTTTTCXCCT 79.53 74.76 74.10 75.05 70.18 72.38 70.36 69.38 68.70 69.53 73.97 73.13 73.60 69.32 69.35 69.70 70.30 68.05 64.30 73.48



Supplementary data - table 3. Triplexes with TINA in the AD and the TFO strand

Tm data for parallel triplexes with one or two TINAs in the AD strand, one or two TINAs 

in the TFO strand and D-200 as target strand. Triplex Tm was determined using 1.0 M of 

each strand in sodium acetate buffer (50 mM NaOAc, 100 mM NaCl and 10 mM MgCl2) 

at pH 5.0.  All dissociation curves were run with a ramp rate of 3°C/minute. X symbolises TINA.

Oligo name AD sequence D-256 D-445 D-446 D-447 D-448 D-449 D-450 D-451 D-452 D-498 D-499 D-500 D-501 D-502 D-503

TFO 

sequence

All triplexes consist of a target sequence (D-200: 5' 

ATTO495-AGGGAAAAGAAGGGAGGGATAAC) + an 

antiparallel duplex (AD) sequence with or without TINA 

(columns) + a triplex forming oligonucleotide (TFO) 

sequence with or without TINA (rows). 
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LC D-284 5' ATTO590-TCCCTTTTCTTCCCTCCCT 3' 73.51 77.15 75.09 77.64 76.70 78.65 79.92 77.07 74.45 75.61 78.65 80.37 79.79 80.73 79.63

LC D-285 ATTO590-XTCCCTTTTCTTCCCTCCCT 75.03 77.55 77.03 79.66 78.34 80.37 81.52 78.55 76.03 77.43 80.58 82.15 81.60 82.44 81.29

LC D-286 ATTO590-TXCCCTTTTCTTCCCTCCCT 74.07 77.26 75.93 78.56 77.69 79.76 80.96 77.79 75.3 76.58 79.92 81.53 80.84 81.76 80.59

LC D-287 ATTO590-TCXCCTTTTCTTCCCTCCCT 74.18 77.59 74.00 77.62 77.10 79.15 80.36 77.48 74.85 75.77 79.09 80.81 80.01 80.84 78.61

LC D-288 ATTO590-TCCXCTTTTCTTCCCTCCCT 74.18 77.75 73.03 76.78 76.67 78.62 79.91 77.22 74.75 74.93 78.38 79.87 79.48 79.95 77.55

LC D-289 ATTO590-TCCCXTTTTCTTCCCTCCCT 75.61 79.19 76.36 77.05 77.14 79.25 80.79 78.22 76.20 75.30 78.5 79.98 79.25 78.97 80.56

LC D-290 ATTO590-TCCCTXTTTCTTCCCTCCCT 78.16 81.26 78.58 77.42 78.71 80.91 82.39 80.43 78.69 76.49 79.57 80.93 79.40 76.42 82.39

LC D-291 ATTO590-TCCCTTXTTCTTCCCTCCCT 78.39 81.50 78.75 72.82 78.96 81.02 82.53 80.74 78.92 76.38 80.04 80.61 76.08 81.05 82.62

LC D-292 ATTO590-TCCCTTTXTCTTCCCTCCCT 79.46 82.37 79.95 78.58 79.89 81.63 83.21 81.70 80.00 77.29 79.87 76.6 80.23 82.12 83.40

LC D-293 ATTO590-TCCCTTTTXCTTCCCTCCCT 78.92 81.16 79.57 79.38 78.11 80.96 82.58 80.94 79.36 75.26 75.04 80.28 80.58 81.68 83.00

LC D-294 ATTO590-TCCCTTTTCXTTCCCTCCCT 78.26 80.43 79.29 79.21 74.38 80.48 82.08 80.38 78.74 72.87 79.27 81.38 80.11 81.68 82.99

LC D-295 ATTO590-TCCCTTTTCTXTCCCTCCCT 79.31 81.51 80.25 80.95 79.13 81.23 82.93 81.50 79.78 72.21 79.31 81.73 81.44 82.63 83.66

LC D-296 ATTO590-TCCCTTTTCTTXCCCTCCCT 78.84 80.83 79.84 81.03 79.28 79.96 82.47 81.28 79.40 76.05 75.03 80.70 81.09 82.43 83.49

LC D-297 ATTO590-TCCCTTTTCTTCXCCTCCCT 78.29 80.17 79.31 80.75 78.96 76.76 82.01 80.70 78.77 77.36 79.84 77.97 80.49 82.07 82.99

LC D-298 ATTO590-TCCCTTTTCTTCCXCTCCCT 78.31 80.41 79.37 80.96 79.66 80.68 81.90 80.73 78.88 77.51 80.88 81.44 79.19 81.83 83.01

LC D-299 ATTO590-TCCCTTTTCTTCCCXTCCCT 78.15 80.32 79.25 80.71 79.23 81.66 80.08 80.51 78.49 77.61 80.29 82.28 81.68 79.39 82.77

LC D-300 ATTO590-TCCCTTTTCTTCCCTXCCCT 79.09 81.71 80.70 81.85 80.46 82.16 76.83 81.64 79.89 78.53 81.49 82.94 83.01 83.14 82.77

LC D-301 ATTO590-TCCCTTTTCTTCCCTCXCCT 76.97 79.88 78.84 80.76 79.42 81.47 81.85 79.14 77.79 77.39 80.32 82.19 81.99 83.17 80.74

LC D-302 ATTO590-TCCCTTTTCTTCCCTCCXCT 77.64 80.19 79.10 81.18 79.80 81.47 82.5 78.61 77.72 77.79 80.72 82.31 82.10 83.20 83.19

LC D-303 ATTO590-TCCCTTTTCTTCCCTCCCXT 77.94 80.87 79.81 81.59 80.25 81.77 82.71 79.06 77.87 78.27 81.02 82.55 82.45 83.54 84.12

LC D-304 ATTO590-TCCCTTTTCTTCCCTCCCTX 78.36 81.31 80.16 81.92 80.62 82.10 82.75 79.99 77.74 78.71 81.30 82.93 82.57 83.71 83.94

Setup and run control D-200 + D-256 + D-284 73.50 73.48 73.44 73.56 73.50 73.52 73.55 73.59 73.56 73.53 73.56 73.47 73.59 73.56

LC D-284 5' ATTO590-TCCCTTTTCTTCCCTCCCT 3' 73.51 77.08 75.22 77.71 76.90 78.75 80.22 76.97 74.39 75.91 78.72 80.48 79.77 80.67 79.6

LC D-305 ATTO590-TCCCTTTTCXTXTCCCTCCCT 75.66 78.38 77.13 76.69 73.13 77.13 79.29 77.38 75.96 69.62 74.34 77.88 77.28 79.47 80.67

LC D-306 ATTO590-TCCCTTTTCXTTXCCCTCCCT 78.51 81.89 80.19 79.30 75.43 78.28 81.54 80.47 79.10 72.73 73.67 79.16 79.19 80.96 82.86

LC D-307 ATTO590-TCCCTTTTXCTTXCCCTCCCT 80.22 83.86 81.44 81.04 79.12 79.99 82.97 81.96 80.72 74.96 70.61 79.63 81.08 82.14 84.13

LC D-308 ATTO590-TCCCTTTTXCTTCXCCTCCCT 80.00 83.48 81.35 80.98 79.09 77.38 82.67 81.84 80.46 76.59 76.00 77.26 80.52 81.89 84.04

LC D-309A ATTO590-TCCCTTTXTCTTCXCCTCCCT 81.13 84.89 82.15 81.09 80.66 78.48 83.70 82.79 81.51 78.34 80.52 74.11 80.85 82.82 84.96

LC D-309B ATTO590-TCCCTTTXTCTTCCXCTCCCT 80.13 83.72 81.24 80.15 80.37 81.20 82.49 81.93 80.57 77.74 81.12 77.32 79.12 81.95 84.01

LC D-310 ATTO590-TCCCTTXTTCTTCCXCTCCCT 80.31 84.06 81.29 75.78 80.25 81.45 82.86 82.02 80.84 77.82 81.72 81.45 75.09 82.09 84.44

LC D-311 ATTO590-TCCCTTXTTCTTCCCXTCCCT 80.61 84.75 81.71 76.14 80.51 82.78 81.78 82.47 81.20 78.51 81.62 82.74 78.28 80.44 84.54

LC D-312 ATTO590-TCCCTXTTTCTTCCCXTCCCT 80.54 84.34 81.70 80.60 80.24 82.77 81.75 82.38 80.90 78.21 81.37 83.01 81.58 75.61 84.54

LC D-313 ATTO590-TCCCTXTTTCTTCCCTXCCCT 81.98 85.85 83.34 81.93 81.67 83.40 79.67 83.45 82.59 79.55 82.48 83.84 82.96 80.11 84.93

LC D-314 ATTO590-TCCCXTTTTCTTCCCTXCCCT 79.75 83.81 81.23 81.64 80.42 82.18 77.65 82.04 80.46 78.19 81.26 82.80 82.60 82.24 83.51

LC D-229 ATTO590-TCCCXTTTTCTTCCCTCXCCT 79.98 84.16 81.67 81.95 80.75 82.84 83.58 81.90 80.79 78.46 81.53 83.30 82.72 83.27 83.07

LC D-230 ATTO590-TCCXCTTTTCTTCCCTCXCCT 79.14 83.11 77.26 81.67 80.44 82.35 83.13 81.41 79.91 78.17 81.12 83.00 82.75 83.81 79.87

LC D-231 ATTO590-TCCXCTTTTCTTCCCTCCXCT 79.49 83.42 77.17 81.91 80.71 82.27 83.73 80.82 79.84 78.57 81.41 82.95 82.89 83.69 82.83

LC D-232 ATTO590-TCXCCTTTTCTTCCCTCCXCT 78.49 81.63 78.48 82.14 80.8 82.44 83.66 80.46 79.28 78.55 81.36 83.32 83.13 84.08 83.55

LC D-233 ATTO590-TCXCCTTTTCTTCCCTCCCXT 78.98 81.87 78.85 82.38 81.13 82.69 83.93 80.49 79.09 78.70 81.66 83.47 83.02 84.43 84.53

LC D-234 ATTO590-TXCCCTTTTCTTCCCTCCCXT 79.20 80.66 81.18 83.47 81.95 83.58 84.72 81.41 79.84 79.63 82.34 84.25 83.94 85.26 86.04

LC D-235 ATTO590-TXCCCTTTTCTTCCCTCCCTX 79.81 80.98 81.53 83.77 82.35 83.72 84.82 82.15 79.76 79.96 82.81 84.52 84.18 85.10 85.46

LC D-236 ATTO590-XTCCCTTTTCTTCCCTCCCTX 80.95 81.43 82.22 84.23 82.86 84.24 85.25 83.10 80.94 80.79 83.28 84.87 84.68 85.79 85.85

Setup and run control D-200 + D-256 + D-284 73.44 73.52 73.65 73.56 73.45 73.59 73.56 73.56 73.59 73.50 73.59 73.62 73.56 73.50



Supplementary data - table 4. TFOs with different length and number of TINAs

Tm data for parallel triplexes with different TFO lengths and zero to three TINAs, base mismatches in the target strand 

and D-256 as AD strand. Tm for parallel triplexes and parallel duplexes was determined using 1.0 M of each 

strand in sodium acetate buffer (50 mM NaOAc, 100 mM NaCl and 10 mM MgCl2) at pH 4.5. For each run

a setup control was included. This control consisted of D-256, D-284 and D-200 to D-206 in sodium acetate

buffer at pH 5.0 and are compareble with data from supplementary data table 1. X symbolises TINA.

All dissociation curves were run with a ramp rate of 3°C/minute.

Oligo name Target sequence D-200 D-201 D-202 D-203 D-204 D-205 D-206

TFO 

sequence

All triplexes consist of a target sequencee (columns) 

with or without base mismatch + an antiparallel duplex 

(AD) sequence (D-256: 5' 

GTTATCCCTCCCTTCTTTTCCCT 3') + a triplex 

forming oligonucleotide (TFO) sequence with different 

length and number of TINAs (rows). 
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LC D-284 ATTO590-TCCCTTTTCTTCCCTCCCT 83.87 75.55 75.23 75.44 72.50 74.23 72.08

LC D-407 ATTO590-TCCCTTTTCTTCCCTC 77.73 65.77 64.04 65.92 62.04 63.75 61.08

LC D-408 ATTO590-TCCCTTTTCTTCC 67.86 51.05 45.68 51.20 48.50 52.11 49.43

LC D-409 ATTO590-TCCCTTTTCT 57.87 38.95 38.51 39.10 39.54 38.43 38.78

LC D-464 ATTO590-TCCCTTTTC 50.82

LC D-461 ATTO590-TCCCTTTT 39.90

LC D-304 ATTO590-TCCCTTTTCTTCCCTCCCTX 86.73 78.32 78.47 78.08 75.41 77.28 75.33

LC D-589 ATTO590-TCCCTTTTCTTCCCTCX 82.84 71.71 71.01 71.57 68.85 71.06 68.27

LC D-588 ATTO590-TCCCTTTTCTTCCX 74.12 60.94 57.22 61.23 53.70 56.44 52.47

LC D-467 ATTO590-TCCCTTTTCTX 64.48 46.41 44.97 46.53 41.35 42.37

LC D-465 ATTO590-TCCCTTTTCX 58.49 39.95 40.06

LC D-462 ATTO590-TCCCTTTTX 50.27 40.13 39.85 39.55

LC D-459 ATTO590-TCCCTTTX 47.83 42.37 42.36 42.53

LC D-236 ATTO590-XTCCCTTTTCTTCCCTCCCTX 88.31 79.84 80.02 79.75 77.49 79.16 77.64

LC D-587 ATTO590-XTCCCTTTTCTTCCCTCX 85.29 74.59 74.33 74.42 71.65 73.75 71.18

LC D-586 ATTO590-XTCCCTTTTCTTCCX 77.70 63.17 61.54 63.57 57.67 60.23 58.61

LC D-585 ATTO590-XTCCCTTTTCTX 68.84 49.92 46.19 50.89 49.68 52.59 49.66

LC D-514 ATTO590-XTCCCTTTTCX 66.49 41.14 41.64 48.30 47.34

LC D-512 ATTO590-XTCCCTTTTX 64.45 51.24 46.01

LC D-509 ATTO590-XTCCCTTTX 64.30 54.77 51.77 59.11

LC D-584 ATTO590-XTCCCTTTTCTXTCCCTCCCTX 88.36 78.36 79.61 78.29 77.79 79.65 77.66

LC D-583 ATTO590-XTCCCTTTTCXTTCCCTCCCX 88.84 79.34 80.32 79.25 78.53 80.23 78.39

LC D-582 ATTO590-XTCCCTTTTXCTTCCCTCX 86.90 75.31 79.73 75.23 76.77 76.71 76.68

LC D-581 ATTO590-XTCCCTTTXTCTTCCCX 84.57 70.54 74.90 70.61 76.41 74.87 76.32

LC D-580 ATTO590-XTCCCTTXTTCTTCX 81.79 64.17 65.63 64.44 69.71 67.28 69.04

LC D-470 ATTO590-XTCCCTXTTTCTX 76.27 56.98 59.79 56.27

LC D-515 ATTO590-XTCCCTXTTTCX 70.51 43.90 45.22 44.40 52.71 53.24 55.65

LC D-513 ATTO590-XTCCCXTTTTX 64.17 42.96 48.19 43.34 51.89 45.99

LC D-579 ATTO590-XTCCCXTTTX 58.91 40.61 42.08 40.52 53.55 48.22 55.02

Control
Setup and run control D-256 + D-284 + D-

200 to D-206 at pH 5.0
73.43 65.84 64.92 65.68 61.08 62.87 60.76



Supplementary data - table 5. LightCycler ramp rate and influence on Tm determinations

Tm data for parallel triplexes from table 1 determined using 1.0 M of each strand in sodium acetate buffer 

(50 mM NaOAc, 100 mM NaCl and 10 mM MgCl2) at pH 5.0. X symbolises TINA. Shattered boxes symbolises 

that Tm could not be determined. The basic LightCycler programs are described below. 

Basic LightCycler2.0 dissociation program

1) Heating to 90°C at a ramp rate of 0.2°C/second and hold for 15 seconds.

2) Cooling to 37°C at a ramp rate of 0.2°C/second and hold for Y minutes before

3) Heating to 90°C at a ramp rate of 0.05°C/second and continuous measurements or heating with a ramp

rate of 0.05°C/second with hold for Z seconds before single measurements (one measurement per °C).

Basic LightCycler2.0 annealing program

1) Heating to 90°C at a ramp rate of 0.2°C/second and hold for Y minutes.

2) Cooling to 37°C at a ramp rate of 0.05°C/second and continuous measurements or cooling with a ramp

rate of 0.05°C/second with hold for Z seconds before single measurements (one measurement per °C).

LightCycler program type

ramp rate (°C/minute) 3 1 0.5 0.2 3 1 0.5 0.2

Y (minutes) 5 30 30 30 5 10 10 10

Z (seconds) none 40 100 280 none 40 100 280

TFO 

sequence

LightCycler2.0 program. Influcence of ramp rate on 

determination of Tm. All triplexes consist of D-200 (5' 

ATTO495-AGGGAAAAGAAGGGAGGGATAAC 3') as 

target sequence with D-256 (5' 

GTTATCCCTCCCTTCTTTTCCCT 3') as antiparallel 

duplex strand (AD) and different triplex forming 

oligonucleotides (TFOs)
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LC D-284 ATTO590-TCCCTTTTCTTCCCTCCCT 73.49 71.23 70.81 70.43 68.31 69.48 69.80 69.80

LC D-293 ATTO590-TCCCTTTTXCTTCCCTCCCT 78.71 76.11 74.89 73.37 66.74 68.37 69.51 70.69

LC D-294 ATTO590-TCCCTTTTCXTTCCCTCCCT 78.24 75.32 74.13 72.61 66.36 68.14 69.29 70.23

LC D-295 ATTO590-TCCCTTTTCTXTCCCTCCCT 79.18 76.55 75.21 73.69 66.76 68.60 69.74 70.89

LC D-297 ATTO590-TCCCTTTTCTTCXCCTCCCT 78.12 75.00 73.8 72.39 66.78 68.83 69.86 70.66

LC D-299 ATTO590-TCCCTTTTCTTCCCXTCCCT 77.87 74.89 73.58 72.50 67.38 69.40 70.32 71.12

LC D-300 ATTO590-TCCCTTTTCTTCCCTXCCCT 78.95 76.08 74.93 73.44 67.85 69.86 70.89 71.84

LC D-301 ATTO590-TCCCTTTTCTTCCCTCXCCT 76.61 73.72 72.72 71.83 67.73 69.51 70.38 70.78

LC D-304 ATTO590-TCCCTTTTCTTCCCTCCCTX 78.20 75.21 74.74 73.15 69.11 70.89 71.77 72.38

LC D-305 ATTO590-TCCCTTTTCXTXTCCCTCCCT 75.46 72.62 71.47 70.22 60.82 66.42 66.53 68.02

LC D-307 ATTO590-TCCCTTTTXCTTXCCCTCCCT 80.32 77.82 76.73 75.10 62.08 66.87 67.10 69.20

LC D-309A ATTO590-TCCCTTTXTCTTCXCCTCCCT 81.05 78.58 77.49 76.08 63.16 67.22 67.79 69.78

LC D-310 ATTO590-TCCCTTXTTCTTCCXCTCCCT 80.34 77.71 76.52 75.00 62.23 66.53 67.79 69.32

LC D-313 ATTO590-TCCCTXTTTCTTCCCTXCCCT 81.80 79.12 78.17 76.41 64.48 67.56 68.60 70.46

LC D-231 ATTO590-TCCXCTTTTCTTCCCTCCXCT 79.31 76.36 75.21 73.69 67.63 69.29 70.43 71.50

LC D-236 ATTO590-XTCCCTTTTCTTCCCTCCCTX 80.96 78.13 76.87 75.44 69.93 71.58 72.50 73.22

LC D-341 ATTO590-TCCCTTTTCTTCCCTCCCXTX 76.97 73.88 72.94 72.04 68.56 70.23 70.86 71.24

LC D-343 ATTO590-TCCCTTTTCTTCCCTCXCCTX 80.16 77.55 76.16 74.55 68.21 70.35 71.21 72.19

LC D-344 ATTO590-TCCCTTTTCTTCCCTXCCCTX 81.83 79.12 77.93 76.31 67.51 69.63 70.66 72.19

LC D-346 ATTO590-TCCCTTTTCTTCCXCTCCCTX 82.34 79.65 78.48 76.86 67.60 69.78 70.78 72.19

LC D-347 ATTO590-TCCCTTTTCTTCXCCTCCCTX 81.71 78.91 77.67 76.16 67.05 69.09 70.09 71.38

LC D-237 ATTO590-TCCCTTTTXCTTCCCTCCCTX 82.21 79.55 78.36 76.66 67.16 69.20 70.17 71.81

LC D-426 ATTO590-TCCCTTTTCXTXTXCCCTCCCT 73.46 70.65 69.46 68.02

LC D-428 ATTO590-TCCCTTTTXCTXTCXCCTCCCT 80.57 78.25 77.32 75.93

LC D-254 ATTO590-TCCCTTTTXCTTCXCCTCXCCT 83.23 80.69 79.79 78.14 67.37 66.42 67.59

LC D-435 ATTO590-TCCCTTTXTCTTCXCCTCCCXT 84.61 82.32 81.27 79.76 64.61 66.91 67.33 68.97

LC D-584 ATTO590-XTCCCTTTTCTXTCCCTCCCTX 83.64 80.97 79.88 78.02 68.06 69.63 70.55 71.70

LC D-438 ATTO590-XTCCCTTXTTCTTCXCCTCCCXT 86.91 84.46 83.37 82.04 65.96 68.02 68.83 70.20

Dissociation Annealing



Supplementary data - table 6. Influence of preincubation time before dissociation curve acquisition

Tm data for parallel triplexes from table 1 determined using 1.0 M of each strand in sodium acetate buffer 

(50 mM NaOAc, 100 mM NaCl and 10 mM MgCl2) at pH 5.0. X symbolises TINA. 

Basic LightCycler2.0 dissociation program

1) Heating to 90°C at a ramp rate of 0.2°C/second and hold for 15 seconds.

2) Cooling to 37°C at a ramp rate of 0.2°C/second and hold for Y minutes before

3) Heating to 90°C at a ramp rate of 0.05°C/second and continuous measurements or heating with a ramp

rate of 0.05°C/second with hold for Z seconds before single measurements (one measurement per °C).

LightCycler program type

ramp rate (°C/minute) 3 3 3 3 0.2 0.2 0.2 0.2

Y (minutes) 5 30 60 1440 5 30 60 1440

Z (seconds) none none none none 280 280 280 280

TFO 

sequence

LightCycler2.0 program. Influcence of preincubation 

time on determination of Tm. All triplexes consist of D-

200 (5' ATTO495-AGGGAAAAGAAGGGAGGGATAAC 

3') as target sequence with D-256 (5' 

GTTATCCCTCCCTTCTTTTCCCT 3') as antiparallel 

duplex strand (AD) and different triplex forming 

oligonucleotides (TFOs)
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LC D-284 ATTO590-TCCCTTTTCTTCCCTCCCT 73.49 73.20 73.28 73.21 70.23 70.43 70.38 69.94

LC D-293 ATTO590-TCCCTTTTXCTTCCCTCCCT 78.71 78.38 78.39 78.46 72.94 73.37 73.14 72.59

LC D-294 ATTO590-TCCCTTTTCXTTCCCTCCCT 78.24 77.72 77.86 77.85 72.32 72.61 72.67 71.99

LC D-295 ATTO590-TCCCTTTTCTXTCCCTCCCT 79.18 78.77 78.96 79.04 73.14 73.69 73.55 72.82

LC D-297 ATTO590-TCCCTTTTCTTCXCCTCCCT 78.12 77.61 77.88 77.77 72.21 72.39 72.36 71.79

LC D-299 ATTO590-TCCCTTTTCTTCCCXTCCCT 77.87 77.38 77.57 77.65 72.09 72.50 72.36 71.90

LC D-300 ATTO590-TCCCTTTTCTTCCCTXCCCT 78.95 78.56 78.51 78.71 73.18 73.44 73.46 72.82

LC D-301 ATTO590-TCCCTTTTCTTCCCTCXCCT 76.61 76.18 76.24 76.50 71.68 71.83 71.77 71.21

LC D-304 ATTO590-TCCCTTTTCTTCCCTCCCTX 78.20 77.72 77.74 77.94 72.87 73.15 73.14 72.59

LC D-305 ATTO590-TCCCTTTTCXTXTCCCTCCCT 75.46 75.17 75.35 75.43 69.65 70.22 70.17 69.37

LC D-307 ATTO590-TCCCTTTTXCTTXCCCTCCCT 80.32 79.81 79.99 80.01 74.09 75.10 74.88 73.40

LC D-309A ATTO590-TCCCTTTXTCTTCXCCTCCCT 81.05 80.59 80.82 80.75 75.23 76.08 75.84 74.55

LC D-310 ATTO590-TCCCTTXTTCTTCCXCTCCCT 80.34 79.85 80.10 79.90 74.07 75.00 74.58 73.40

LC D-313 ATTO590-TCCCTXTTTCTTCCCTXCCCT 81.80 81.37 81.56 81.66 75.68 76.41 76.35 74.98

LC D-231 ATTO590-TCCXCTTTTCTTCCCTCCXCT 79.31 78.60 79.01 78.95 73.13 73.69 73.54 73.00

LC D-236 ATTO590-XTCCCTTTTCTTCCCTCCCTX 80.96 80.64 80.81 80.90 75.00 75.44 75.27 74.52

LC D-341 ATTO590-TCCCTTTTCTTCCCTCCCXTX 76.97 76.52 76.80 76.92 71.68 72.04 71.96 71.29

LC D-343 ATTO590-TCCCTTTTCTTCCCTCXCCTX 80.16 79.86 80.08 80.09 73.77 74.55 74.24 73.64

LC D-344 ATTO590-TCCCTTTTCTTCCCTXCCCTX 81.83 81.49 81.65 81.72 75.55 76.31 76.05 75.21

LC D-346 ATTO590-TCCCTTTTCTTCCXCTCCCTX 82.34 82.20 82.12 82.22 76.01 76.86 76.28 75.64

LC D-347 ATTO590-TCCCTTTTCTTCXCCTCCCTX 81.71 81.47 81.58 81.62 75.27 76.16 75.70 74.78

LC D-237 ATTO590-TCCCTTTTXCTTCCCTCCCTX 82.21 81.87 82.00 81.99 76.04 76.66 76.51 75.70

LC D-426 ATTO590-TCCCTTTTCXTXTXCCCTCCCT 73.46 72.99 73.17 73.06 67.23 68.02 67.91 66.49

LC D-428 ATTO590-TCCCTTTTXCTXTCXCCTCCCT 80.57 80.24 80.27 80.19 75.47 75.93 75.81 75.01

LC D-254 ATTO590-TCCCTTTTXCTTCXCCTCXCCT 83.23 82.76 82.86 82.80 77.67 78.14 78.21 77.32

LC D-435 ATTO590-TCCCTTTXTCTTCXCCTCCCXT 84.61 84.41 84.53 84.54 79.62 79.76 79.92 78.93

LC D-584 ATTO590-XTCCCTTTTCTXTCCCTCCCTX 83.64 83.42 83.54 83.38 77.10 78.02 77.69 76.71

LC D-438 ATTO590-XTCCCTTXTTCTTCXCCTCCCXT 86.91 86.49 86.51 86.67 81.78 82.04 82.19 81.12

Dissociation



Supplementary data - table 7. Influence of pH on Tm determinations

Tm data for parallel triplexes from table 1 determined using 1.0 M of each strand in sodium acetate buffer 

(50 mM NaOAc, 100 mM NaCl and 10 mM MgCl2) at pH 5.0, 5.5 or 6.0. X symbolises TINA. Shattered boxes 

symbolises that Tm could not be determined. Melting curves for Tms marked in bold are shown as examples 

of melting curves at the end of supplementary data.

Basic LightCycler2.0 dissociation program

1) Heating to 90°C at a ramp rate of 0.2°C/second and hold for 15 seconds.

2) Cooling to 37°C at a ramp rate of 0.2°C/second and hold for Y minutes before

3) Heating to 90°C at a ramp rate of 0.05°C/second and continuous measurements or heating with a ramp

rate of 0.05°C/second with hold for Z seconds before single measurements (one measurement per °C).

Basic LightCycler2.0 annealing program

1) Heating to 90°C at a ramp rate of 0.2°C/second and hold for Y minutes.

2) Cooling to 37°C at a ramp rate of 0.05°C/second and continuous measurements or cooling with a ramp

rate of 0.05°C/second with hold for Z seconds before single measurements (one measurement per °C).

LightCycler program type

ramp rate (°C/minute) 3 3 3 0.2 0.2 0.2 3 3 3 0.2 0.2 0.2

Y (minutes) 5 5 5 30 30 30 5 5 5 10 10 10

Z (seconds) none none none 280 280 280 none none none 280 280 280

pH 5.0 5.5 6.0 5.0 5.5 6.0 5.0 5.5 6.0 5.0 5.5 6.0

TFO 

sequence

LightCycler2.0 program. Influcence of pH on 

determination of Tm. All triplexes consist of D-200 (5' 

ATTO495-AGGGAAAAGAAGGGAGGGATAAC 3') as 

target sequence with D-256 (5' 

GTTATCCCTCCCTTCTTTTCCCT 3') as antiparallel 

duplex strand (AD) and different triplex forming 

oligonucleotides (TFOs)
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LC D-284 ATTO590-TCCCTTTTCTTCCCTCCCT 73.49 60.29 43.69 70.43 57.28 38.08 68.31 55.39 69.80 56.98 37.43

LC D-293 ATTO590-TCCCTTTTXCTTCCCTCCCT 78.71 67.40 53.08 73.37 62.48 47.34 66.74 53.51 70.69 60.71 40.68

LC D-294 ATTO590-TCCCTTTTCXTTCCCTCCCT 78.24 66.55 51.57 72.61 61.21 45.94 66.36 52.32 70.23 59.39 40.74

LC D-295 ATTO590-TCCCTTTTCTXTCCCTCCCT 79.18 67.70 52.84 73.69 62.51 47.16 66.76 54.08 70.89 61.16 42.80

LC D-297 ATTO590-TCCCTTTTCTTCXCCTCCCT 78.12 65.71 50.72 72.39 61.02 44.94 66.78 57.17 70.66 60.44 41.47

LC D-299 ATTO590-TCCCTTTTCTTCCCXTCCCT 77.87 65.69 50.07 72.50 60.83 44.54 67.38 58.76 71.12 60.62 42.40

LC D-300 ATTO590-TCCCTTTTCTTCCCTXCCCT 78.95 67.33 51.85 73.44 62.89 46.34 67.85 60.43 71.84 62.79 44.52

LC D-301 ATTO590-TCCCTTTTCTTCCCTCXCCT 76.61 64.51 48.83 71.83 60.44 43.21 67.73 59.08 70.78 60.26 41.87

LC D-304 ATTO590-TCCCTTTTCTTCCCTCCCTX 78.20 65.76 49.61 73.15 62.38 44.81 69.11 61.93 72.38 62.37 43.99

LC D-305 ATTO590-TCCCTTTTCXTXTCCCTCCCT 75.46 64.41 49.19 70.22 58.40 43.46 60.82 50.60 68.02 54.05

LC D-307 ATTO590-TCCCTTTTXCTTXCCCTCCCT 80.32 70.01 57.46 75.10 65.09 51.53 62.08 52.51 69.20 61.38 45.78

LC D-309A ATTO590-TCCCTTTXTCTTCXCCTCCCT 81.05 70.88 57.86 76.08 66.06 51.80 63.16 61.61 69.78 63.55 46.24

LC D-310 ATTO590-TCCCTTXTTCTTCCXCTCCCT 80.34 69.91 56.07 75.00 64.71 50.52 62.23 62.47 69.32 62.46 45.12

LC D-313 ATTO590-TCCCTXTTTCTTCCCTXCCCT 81.80 71.85 58.75 76.41 67.37 53.48 64.48 64.67 70.46 66.45 50.75

LC D-231 ATTO590-TCCXCTTTTCTTCCCTCCXCT 79.31 68.35 53.64 73.69 63.93 48.68 67.63 64.03 71.50 63.79 46.25

LC D-236 ATTO590-XTCCCTTTTCTTCCCTCCCTX 80.96 70.10 52.11 75.44 68.39 49.94 69.93 68.21 73.22 68.23 50.15

LC D-341 ATTO590-TCCCTTTTCTTCCCTCCCXTX 76.97 64.56 47.94 72.04 60.83 42.84 68.56 60.08 71.24 60.38 42.13

LC D-343 ATTO590-TCCCTTTTCTTCCCTCXCCTX 80.16 68.62 52.91 74.55 64.22 47.01 68.21 62.28 72.19 63.91 45.58

LC D-344 ATTO590-TCCCTTTTCTTCCCTXCCCTX 81.83 71.11 56.18 76.31 66.35 50.32 67.51 62.37 72.19 65.54 47.43

LC D-346 ATTO590-TCCCTTTTCTTCCXCTCCCTX 82.34 71.95 56.69 76.86 67.03 50.72 67.60 59.69 72.19 65.18 46.98

LC D-347 ATTO590-TCCCTTTTCTTCXCCTCCCTX 81.71 70.93 55.72 76.16 65.87 49.61 67.05 58.64 71.38 64.64 46.44

LC D-237 ATTO590-TCCCTTTTXCTTCCCTCCCTX 82.21 72.02 58.31 76.66 67.61 52.33 67.16 62.47 71.81 66.26 47.04

LC D-426 ATTO590-TCCCTTTTCXTXTXCCCTCCCT 73.46 63.47 68.02 57.01 43.58

LC D-428 ATTO590-TCCCTTTTXCTXTCXCCTCCCT 80.57 72.73 75.93 67.23 54.89 59.17

LC D-254 ATTO590-TCCCTTTTXCTTCXCCTCXCCT 83.23 75.67 78.14 70.14 57.37 67.59 61.38 49.22

LC D-435 ATTO590-TCCCTTTXTCTTCXCCTCCCXT 84.61 76.25 62.70 79.76 71.00 57.41 64.61 57.87 68.97 66.45 50.23

LC D-584 ATTO590-XTCCCTTTTCTXTCCCTCCCTX 83.64 72.95 56.95 78.02 68.29 51.01 68.06 64.19 71.70 67.89 49.99

LC D-438 ATTO590-XTCCCTTXTTCTTCXCCTCCCXT 86.91 79.04 65.30 82.04 73.43 59.59 65.96 63.24 70.20 68.44 52.74

Dissociation Annealing



Supplementary data - table 8. Influence of buffer and pH on Tm of antiparallel duplexes and parallel triplexes

Parallel triplexes consisting of LC D-256 (5' GTTATCCCTCCCTTCTTTTCCCT 3') as antiparallel duplex strand, LC D-284 

(5' ATTO590-TCCCTTTTCTTCCCTCCCT 3') as triplex forming oligonucleotide (TFO) and different target strands (LC D-200

to LC D-224) using 1.0 M of each oligonucleotide in sodium acetate buffer (50 mM NaOAc, 100 mM NaCl and 10 mM MgCl2)

at pH 5.0, 5.5 or 6.0.

Antiparallel duplexes consisting of LC D-484 (5' GTTATCCCTCCCTTCTTTTCCCT-ATTO590 3') as antiparallel duplex strand 

and different target strands (LC D-200 to LC D-224) using 0.5 M of each oligonucleotide in either sodium acetate buffer 

(50 mM NaOAc, 100 mM NaCl and 10 mM MgCl2) at pH 5.0, 5.5 or 6.0 or phosphate buffer (50 mM NaH2PO4/Na2HPO4, 

100 mM NaCl and 0.1 mM EDTA) at pH 5.5, 6.0 and 7.0.

base mismatches are marked in bold. The lower temperature limit of the LightCycler2.0 is 37°C.

Basic LightCycler2.0 dissociation program

1) Heating to 90°C at a ramp rate of 0.2°C/second and hold for 15 seconds.

2) Cooling to 37°C at a ramp rate of 0.2°C/second and hold for Y minutes (Y either 5 minutes or 30 minutes) before

3) Heating to 90°C at a ramp rate of 0.05°C/second and continuous measurements or heating with a ramp

rate of 0.05°C/second with hold for 280 seconds (Z) before single measurements (one measurement per °C).

Basic LightCycler2.0 annealing program

1) Heating to 90°C at a ramp rate of 0.2°C/second and hold for Y minutes (Y either 5 minutes or 10 minutes).

2) Cooling to 37°C at a ramp rate of 0.05°C/second and continuous measurements or cooling with a ramp

rate of 0.05°C/second with hold for 280 seconds (Z) before single measurements (one measurement per °C).

Parallel triplex (PT) or antiparallel duplex (AD) PT AD PT AD AD PT AD AD AD

pH 5.0 5.0 5.5 5.5 5.5 6.0 6.0 6.0 7.0

Buffer type Acetate Acetate Acetate Acetate Phosphate Acetate Acetate Phosphate Phosphate

Dissociation 3°C/minute (Y = 5 minutes, Z = none)

LC D-200 ATTO495-AGGGAAAAGAAGGGAGGGATAAC 73.09 70.24 59.60 71.96 68.51 43.00 72.48 69.42 70.17

LC D-201 ATTO495-AGGCAAAAGAAGGGAGGGATAAC 65.28 64.20 51.87 65.81 61.94 <37.00 66.25 62.39 63.26

LC D-202 ATTO495-AGGAAAAAGAAGGGAGGGATAAC 64.68 65.89 51.30 66.83 63.33 <37.00 67.03 63.39 63.67

LC D-203 ATTO495-AGGTAAAAGAAGGGAGGGATAAC 65.39 63.54 52.11 65.74 61.06 <37.00 66.40 62.13 63.39

LC D-204 ATTO495-AGGGAACAGAAGGGAGGGATAAC 61.08 61.70 46.00 64.02 60.16 <37.00 64.90 61.25 62.38

LC D-205 ATTO495-AGGGAAGAGAAGGGAGGGATAAC 62.89 68.32 48.34 69.45 62.67 <37.00 69.67 63.51 64.64

LC D-206 ATTO495-AGGGAATAGAAGGGAGGGATAAC 60.72 64.05 44.95 66.21 62.07 <37.00 66.50 62.98 64.02

LC D-222 ATTO495-AGGGAAAAAAAGGGAGGGATAAC 58.40 65.26 44.00 65.95 62.09 <37.00 65.44 61.65 61.24

LC D-213 ATTO495-AGGGAAAAGCAGGGAGGGATAAC 60.66 63.18 44.36 64.90 61.18 <37.00 65.77 61.90 63.73

LC D-214 ATTO495-AGGGAAAAGGAGGGAGGGATAAC 61.01 65.95 45.04 67.93 63.91 <37.00 68.65 64.75 66.15

LC D-215 ATTO495-AGGGAAAAGTAGGGAGGGATAAC 60.99 63.74 45.26 65.73 61.56 <37.00 66.42 62.86 64.58

LC D-218 ATTO495-AGGGAAAAGAGGGGAGGGATAAC 62.80 65.32 47.59 67.37 63.60 <37.00 68.09 64.66 65.38

LC D-207 ATTO495-AGGGAAAAGAAGCGAGGGATAAC 61.86 63.84 47.63 64.67 61.46 <37.00 64.86 61.18 60.66

LC D-208 ATTO495-AGGGAAAAGAAGAGAGGGATAAC 60.09 65.00 46.02 65.57 62.41 <37.00 65.26 62.42 61.73

LC D-209 ATTO495-AGGGAAAAGAAGTGAGGGATAAC 61.65 62.11 47.51 64.17 59.96 <37.00 64.66 60.65 61.79

LC D-210 ATTO495-AGGGAAAAGAAGGGACGGATAAC 66.17 63.30 54.34 64.63 60.63 <37.00 64.86 60.43 60.09

LC D-211 ATTO495-AGGGAAAAGAAGGGAAGGATAAC 65.32 64.42 53.06 65.15 61.58 <37.00 65.06 61.27 61.27

LC D-212 ATTO495-AGGGAAAAGAAGGGATGGATAAC 65.14 62.45 53.12 64.10 59.56 <37.00 64.92 60.33 61.37

LC D-224 ATTO495-AGGGAAAAAAGGGGAGGGATAAC 52.90 60.90 39.97 62.25 57.73 <37.00 62.65 57.78 58.73

Annealing 3°C/minute (Y = 5 minutes, Z = none)

LC D-200 ATTO495-AGGGAAAAGAAGGGAGGGATAAC 68.49 69.75 55.28 71.25 68.01 <37.00 71.88 69.13 70.01

LC D-201 ATTO495-AGGCAAAAGAAGGGAGGGATAAC 61.40 63.58 47.51 65.23 61.36 <37.00 65.61 61.99 62.89

LC D-202 ATTO495-AGGAAAAAGAAGGGAGGGATAAC 61.64 65.17 47.45 66.60 62.67 <37.00 66.57 62.80 63.21

LC D-203 ATTO495-AGGTAAAAGAAGGGAGGGATAAC 61.22 63.02 47.88 65.17 60.91 <37.00 66.06 61.74 63.11

LC D-204 ATTO495-AGGGAACAGAAGGGAGGGATAAC 57.44 61.24 43.27 63.73 59.87 <37.00 64.83 60.58 62.33

LC D-205 ATTO495-AGGGAAGAGAAGGGAGGGATAAC 59.06 66.67 44.83 68.16 62.67 <37.00 68.76 63.39 64.39

LC D-206 ATTO495-AGGGAATAGAAGGGAGGGATAAC 59.15 63.64 42.68 65.51 61.64 <37.00 66.14 62.77 63.64

LC D-222 ATTO495-AGGGAAAAAAAGGGAGGGATAAC 57.06 64.66 43.25 65.46 61.47 <37.00 64.89 61.24 61.13

LC D-213 ATTO495-AGGGAAAAGCAGGGAGGGATAAC 59.33 62.65 42.67 64.43 60.93 <37.00 65.34 61.70 63.18

LC D-214 ATTO495-AGGGAAAAGGAGGGAGGGATAAC 59.65 65.34 43.41 67.36 63.60 <37.00 68.13 64.26 65.77

LC D-215 ATTO495-AGGGAAAAGTAGGGAGGGATAAC 59.73 63.15 43.33 65.20 61.33 <37.00 66.00 62.35 64.06

LC D-218 ATTO495-AGGGAAAAGAGGGGAGGGATAAC 61.25 64.92 45.57 66.79 63.07 <37.00 67.51 64.32 65.12

LC D-207 ATTO495-AGGGAAAAGAAGCGAGGGATAAC 60.31 63.31 45.75 64.19 60.90 <37.00 64.62 60.70 60.24

LC D-208 ATTO495-AGGGAAAAGAAGAGAGGGATAAC 58.99 64.59 44.01 65.28 61.84 <37.00 65.08 61.88 61.53

LC D-209 ATTO495-AGGGAAAAGAAGTGAGGGATAAC 59.99 61.59 46.17 63.52 59.53 <37.00 64.32 60.30 61.21

LC D-210 ATTO495-AGGGAAAAGAAGGGACGGATAAC 62.28 62.63 51.95 63.90 60.02 <37.00 64.17 59.85 59.65

LC D-211 ATTO495-AGGGAAAAGAAGGGAAGGATAAC 62.84 63.78 50.88 64.69 61.05 <37.00 64.81 60.90 60.79

LC D-212 ATTO495-AGGGAAAAGAAGGGATGGATAAC 61.67 61.81 50.88 63.60 59.16 <37.00 64.29 59.73 60.87

LC D-224 ATTO495-AGGGAAAAAAGGGGAGGGATAAC 51.93 60.48 <37.00 61.84 57.29 <37.00 62.04 57.37 58.48

Dissociation 0,2°C/minute (Y = 30 minutes, Z = 280 seconds)

LC D-200 ATTO495-AGGGAAAAGAAGGGAGGGATAAC 70.35 69.97 56.58 71.65 68.38 38.67 72.12 69.56 70.34

LC D-201 ATTO495-AGGCAAAAGAAGGGAGGGATAAC 62.77 63.89 48.09 65.48 61.65 <37.00 66.01 62.25 63.24

LC D-202 ATTO495-AGGAAAAAGAAGGGAGGGATAAC 62.96 65.48 47.81 66.69 63.05 <37.00 66.98 63.14 63.64

LC D-203 ATTO495-AGGTAAAAGAAGGGAGGGATAAC 62.77 63.14 48.00 65.29 60.90 <37.00 66.10 62.22 63.09

LC D-204 ATTO495-AGGGAACAGAAGGGAGGGATAAC 58.78 61.32 44.01 63.44 59.86 <37.00 64.49 61.17 62.48

LC D-205 ATTO495-AGGGAAGAGAAGGGAGGGATAAC 60.21 67.20 46.66 68.60 62.57 <37.00 69.95 63.53 64.41

LC D-206 ATTO495-AGGGAATAGAAGGGAGGGATAAC 59.60 63.36 43.69 65.28 61.96 <37.00 66.46 62.66 63.85

LC D-222 ATTO495-AGGGAAAAAAAGGGAGGGATAAC 57.26 64.41 43.36 65.54 61.81 <37.00 64.93 61.55 61.20

LC D-213 ATTO495-AGGGAAAAGCAGGGAGGGATAAC 59.68 62.86 43.01 64.51 60.87 <37.00 65.45 61.65 63.33

LC D-214 ATTO495-AGGGAAAAGGAGGGAGGGATAAC 59.96 65.35 43.76 67.26 63.95 <37.00 68.35 64.54 65.95

LC D-215 ATTO495-AGGGAAAAGTAGGGAGGGATAAC 59.87 63.23 44.07 65.35 61.27 <37.00 66.22 62.58 64.36

LC D-218 ATTO495-AGGGAAAAGAGGGGAGGGATAAC 61.34 64.90 46.07 67.02 63.37 <37.00 67.82 64.67 65.42

LC D-207 ATTO495-AGGGAAAAGAAGCGAGGGATAAC 60.15 63.52 46.02 64.64 61.37 <37.00 64.92 61.27 60.99

LC D-208 ATTO495-AGGGAAAAGAAGAGAGGGATAAC 58.66 64.73 44.82 65.85 62.68 <37.00 65.39 62.68 62.30

LC D-209 ATTO495-AGGGAAAAGAAGTGAGGGATAAC 60.43 62.11 46.40 63.89 59.96 <37.00 64.45 60.87 61.93

LC D-210 ATTO495-AGGGAAAAGAAGGGACGGATAAC 63.88 62.57 52.52 64.06 60.30 <37.00 64.49 60.12 59.87

LC D-211 ATTO495-AGGGAAAAGAAGGGAAGGATAAC 64.07 64.13 52.05 64.84 61.14 <37.00 64.99 61.00 61.00

LC D-212 ATTO495-AGGGAAAAGAAGGGATGGATAAC 63.29 61.78 51.82 63.90 59.34 <37.00 64.41 60.04 61.08

LC D-224 ATTO495-AGGGAAAAAAGGGGAGGGATAAC 51.89 60.30 < 37.00 61.78 57.34 <37.00 62.30 57.72 58.59

Annealing 0,2°C/minute (Y = 10 minutes, Z = 280 seconds)

LC D-200 ATTO495-AGGGAAAAGAAGGGAGGGATAAC 70.26 70.15 55.99 72.02 68.70 <37.00 72.39 69.78 70.81

LC D-201 ATTO495-AGGCAAAAGAAGGGAGGGATAAC 62.34 63.92 47.36 65.50 62.25 <37.00 66.06 62.62 63.64

LC D-202 ATTO495-AGGAAAAAGAAGGGAGGGATAAC 62.34 65.60 47.14 66.71 63.46 <37.00 66.99 63.64 63.92

LC D-203 ATTO495-AGGTAAAAGAAGGGAGGGATAAC 62.43 63.36 47.36 65.32 61.59 <37.00 66.12 62.59 64.08

LC D-204 ATTO495-AGGGAACAGAAGGGAGGGATAAC 58.90 61.21 43.90 63.74 60.20 <37.00 64.87 61.65 62.87

LC D-205 ATTO495-AGGGAAGAGAAGGGAGGGATAAC 60.00 67.13 45.82 68.61 62.78 <37.00 69.13 63.74 64.69

LC D-206 ATTO495-AGGGAATAGAAGGGAGGGATAAC 59.13 63.56 43.12 65.39 62.35 <37.00 66.35 63.04 64.26

LC D-222 ATTO495-AGGGAAAAAAAGGGAGGGATAAC 56.75 64.61 42.82 65.65 62.02 <37.00 65.31 62.02 61.50

LC D-213 ATTO495-AGGGAAAAGCAGGGAGGGATAAC 59.33 62.53 42.68 64.57 61.22 <37.00 65.50 61.87 63.48

LC D-214 ATTO495-AGGGAAAAGGAGGGAGGGATAAC 59.64 65.38 43.57 67.52 63.98 <37.00 68.36 64.73 66.15

LC D-215 ATTO495-AGGGAAAAGTAGGGAGGGATAAC 59.73 63.27 43.70 65.41 61.69 <37.00 66.31 62.80 64.39

LC D-218 ATTO495-AGGGAAAAGAGGGGAGGGATAAC 60.67 64.79 45.40 67.03 63.69 <37.00 68.02 65.05 65.82

LC D-207 ATTO495-AGGGAAAAGAAGCGAGGGATAAC 60.17 63.42 45.85 64.54 61.38 <37.00 64.73 61.10 60.63

LC D-208 ATTO495-AGGGAAAAGAAGAGAGGGATAAC 58.68 64.45 44.63 65.56 62.59 <37.00 65.10 62.40 61.94

LC D-209 ATTO495-AGGGAAAAGAAGTGAGGGATAAC 60.26 61.75 46.20 63.98 59.89 <37.00 64.45 60.57 61.69

LC D-210 ATTO495-AGGGAAAAGAAGGGACGGATAAC 63.36 62.71 52.01 64.29 60.57 <37.00 64.48 60.57 60.48

LC D-211 ATTO495-AGGGAAAAGAAGGGAAGGATAAC 63.55 63.92 51.27 65.04 61.50 <37.00 65.04 61.50 61.56

LC D-212 ATTO495-AGGGAAAAGAAGGGATGGATAAC 62.80 62.06 51.27 63.83 59.80 <37.00 64.67 60.57 61.59

LC D-224 ATTO495-AGGGAAAAAAGGGGAGGGATAAC 51.39 60.29 < 37.00 62.19 57.78 <37.00 62.62 58.39 59.08



Examples of dissociation and annealing melting curves  (from supplementary data  table 6)

Parallel triplexes consisiting of LC D-200 as target strand with LC D-256 as antiparallel duplex strand and either

LC D-284 (DNA oligonucleotide) or LC D-236 (oligonucleotide with 5’ and 3’ placed TINAs) as triplex forming 

oligo (TFO) strands.  Melting curves collected using 1.0 μM of each oligonucleotide in sodium acetate buffer at 

pH 5.5 (50 mM NaOAc, 100 mM NaCl and 10 mM MgCl2). At a ramp rate of 0.2°C/minute no hysteresis is 

observed for TFOs with an without TINA at pH 5.5. At a ramp rate of 3°C/minute parallel shifted dissociation 

curves with hysteresis are observed for both DNA oligonucleotides and oligonucleotides with TINA 

modifications.  Examples are taken from supplementary data table 7.


