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Figure S1. Phosphoramidite synthons used for introduction of internucleoside amino 

linkers into ODNs.  
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Table S1. Cyanine-linked ODN duplexes with contact mode of quenching.  
 

N Duplex
 1)

  b.p. 
distance, 
nucleotides 

Absorbanc
e spectra 
changes 

2)
 

Cy5.5 donor 
fluorescence 
intensity 
decrease, % 

3)
 

Acceptor 
fluorescence 
intensity 
change, % 

4)
 

1 5'CGTATGAGTGACTG-CAGAGCT3' 

3’GCATAC-TCACTGACGTCTCGA5’ 

8 

G,G 
 92.6 

 

-81.3 

2 5’AGCCTGGAAAGTC-CCACATCG3’ 

3’TCGGAC-CTTTCAGGGTGTAGC5’ 

7 

G,G 
 93.5 

 

-86.7 

 

3 5’AGCCTGGAAAGTCC-CACATCG3’ 

3’TCGGAC-CTTTCAGGGTGTAGC5’ 

8 

G,G 

 86.4 -71.1 

4 5’AGCCTGGAAAGTCCCACA-TCG3’ 

3’TCGGACCTTT-CAGGGTGTAGC5’ 

8 

A,A 
 90.6 -20.8 

5 5’AGCCTGGAAAGTC-CCACATCG3’ 

3’TCGGA-CCTTTCAGGGTGTAGC5’ 

8 

T,G 
 94.9 -42.7 

6 5’AGCCTGGAATTTCC-CACATCG3’ 

3’TCGGAC-CTTAAAGGGTGTAGC5’ 

8 

G,G 
 93.8 

 

-58.8 

 

7 5’AGCCATTTCCCGTA-AATCTCG3’ 

3’TCGGTA-AAGGGCATTTAGAGC5’ 

8 

T,T 
 86.1 -63.9 

8 5'AGCCTGGAAAGTCCCACAT-CG3' 

3'TCGGACCTTTC-AGGGTGTAGC5' 

8 

G,G 
 89.8 17.8 

 

1)  OCH2CH2OCH2CH2OCH2CH2NH-CW800,     OCH2CH2OCH2CH2OCH2CH2NH-Cy5.5 
 

2) : new peak at 645 nm, with the concomitant decrease of absorbance at 675 nm. 
3) Fluorescence intensity change at 700nm (excited at 675nm),   
4) Fluorescence intensity change at 800 nm (excited at 675 nm). 
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Table S2. Cyanine-linked ODN duplexes exhibiting radiative FRET 
 
N Duplex

 1)
  b.p. 

distance, 
nucleotid
es 

Absorbance 
spectra 
changes  

Cy5.5 donor 
fluorescence 
intensity 
decrease, % 

2)
 

Acceptor 
fluorescence 
intensity change, 
% 

3)
 

9 5’ AGCCTG-GAATTTCCCACATCG3’ 

3’ TCGGACCTTAAAGG-GTGTAGC5’ 

8 

C,C 

- 59.4 115.8 

10 5’ AGCCTGGAAT-TTCCCACATCG3’ 

3’ TCGGACCTTAAAGGGTGT-AGC5’ 

8 

A,A 

- 80.5 65.2 

11 5’ AGCCTGGAA-TTTCCCACATCG3’ 

3’ TCGGACCTTAAAGGGTGT-AGC5’ 

9 

A,A 

- 78.5 70.7 

12 5’ AGCCTG-GAAAGTCCCACATCG3’ 

3’ TCGGACCTTTCAG-GGTGTAGC5’ 

7 

C,C 

- 73.2 118.1 

13 5’ AGCCTG-GAAAGTCCCACATCG3’ 

3’ TCGGACCTTTCAGG-GTGTAGC5’ 

8 

C,C 

- 71.5 125.0 

14 5' AGC-CTGGAAAGTCCCACATCG3' 

3' TCGGACCTTTC-AGGGTGTAGC5' 

8 

G,G 

- 67.7 127.4 

15 

 
5’ AGCCTGGAAAGTCCC-ACATCG3’ 

3’ TCGGA-CCTTTCAGGGTGTAGC5’ 

10 

T,T 

- 69.2 93.9 

16 5’ AGCCTGGAAAGTCCC-ACATCG3’ 

3’ TCGGA-CCTTTCAGGGTGTAGC5’ 

10 

T,T 

- 70.6 103.6 

17 5’ AGCCTGGAAAGTCCCACATCG 3’ 

3’ TCGGACCTTTCAGGGTGTAGC 5’ 

0 

G,C 

- 86.3 

 

95.9 

 

1)  OCH2CH2OCH2CH2OCH2CH2NH-CW800,     OCH2CH2OCH2CH2OCH2CH2NH-Cy5.5 
2)  Fluorescence intensity change at 700nm (excited at 675nm) (%) 
3) Fluorescence intensity change at 800 nm (excited at 675 nm). 
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Table S3. Both modes of quenching/energy transfer, intermediate change in visible absorbance spectrum. 

 
 

N Duplex
 1)

  b.p. 
distance, 
nucleotid
es 

Absorbance 
spectra 
changes

2)
  

Cy5.5 donor 
fluorescence 
intensity 
decrease, % 

3)
 

Acceptor 
fluorescence 
intensity 
change, % 

4)
 

18 5’ AGCCTGGAAAGTCCC-ACATCG 3’ 

3’ TCGGAC-CTTTCAGGGTGTAGC 5’ 

9 

T,G 
 65.9 65.2 

19 5’ AGCCTGGAAAGTCCC-ACATCG 3’ 

3’ TCGGAC-CTTTCAGGGTGTAGC 5’ 

9 

T,G 
 73.2 65.2 

20 5’ AGCCTGGAAAGTCC-CACATCG 3’ 

3’ TCGGA-CCTTTCAGGGTGTAGC 5’ 

9 

T,G 
 78.4 57.1 

21 5’ AGCCTGGAAAGTCC-CACATCG 3’ 

3’ TCGGA-CCTTTCAGGGTGTAGC 5’ 

9 

T,G 
 81.4 63.4 

22 5’ AGCCTGGAAAGTCCCACATCG  3’ 

3’ TCGGACCTTTCAGGGTGTAGC  5’ 

0 

C,G 
 81.2 91.3 

23 5’ AGCCTGGAAAGTCCC-ACATCG 3’ 

3’ TCGGAC-CTTTCAGGGTGTAGC 5’ 

8 

G, G 
 81.7 0.9 

24 5' CGTATGAGTGACTG-CAGAGCT 3' 

3’ GCATAC-TCACTGACGTCTCGA 5’ 

8 

G, G 
 86.7 22.6 

 

 

1)   OCH2CH2OCH2CH2OCH2CH2NH-CW800,       OCH2CH2OCH2CH2OCH2CH2NH-Cy5.5 

 OCH2CH2OCH2CH2OCH2CH2NH-Cy7 

2) :  indicates a blue-shifted peak of Cy5.5 absorbance at 675 nm. 
3) Fluorescence intensity change at 700nm (excited at 675nm) (%) 
4) Fluorescence intensity change at 800 nm (excited at 675 nm). 
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