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com (t1)

Figure A1 *H NMR spectra o f ethyl 4-(anthraquinone-l-oxy)butyrate (400 MHz,

CDCl3) (top) and 4-(anthraquinone-l-oxy)butyric acid (400 MHz, DMSO-c/fi)

(bottom)
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Figure A2 13c NMR spectrum of 4-(anthraquinone-l-oxy)butyric acid (100 MHz, 
DMSO-c/ÿ)
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Figure A3 *H NMR spectra o f ethyl 4-(anthraquinone-2-oxy)butyrate (400 MHz,

CDCl3) (top) and 4-(anthraquinone-2-oxy)butyric acid (400 MHz, DMSO-d6)

(bottom)
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Figure A4 13c  NMR spectra o f ethyl 4-(anthraquinone-2-oxy)butyrate (400 MHz,

CDCl3) (top) and 4-(anthraquinone-2-oxy)butyric acid (400 MHz, DMSO-d6)

(bottom)
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Figure A5 MALDI-TOF mass spectrum o f methylene blue butyric acid (calcd for 
[M+H]+ = 357.1)
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Concentration (M)

Figure A6 Determination o f molar extinction coefficient at 260 nm (826o) o f 4- 
(anthraquinone-l-oxy)butyric acid (top), 4-(anthraquinone-2-oxy)butyric acid 
(center) and methylene blue butyric acid (bottom ) in MeOH
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(a)

Figure A7 (a) Analytical HPLC chromatogram (ACE 5 C18-AR (150 X 4.6 mm)
HPLC column, water(A)/methanol(B) (started with A:B (90:10) for 5 min followed  
by a linear gradient to A:B (10:90) over a period o f 70 min), flow rate 0.5 
mL7min) and (b) MALDI-TOF mass spectrum o f PNA 1AQ-T2-Lys (calcd for 
[M+H]+ = 991.3)
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Figure A8 (a) Analytical HPLC chromatogram (ACE 5 C18-AR (150 X 4.6 mm)
HPLC column. water(A)/methanol(B) (started with A:B (90:10) for 5 min followed  
by a linear gradient to A:B (10:90) over a period o f 70 min), flow  rate 0.5 
mL/min) and (b) MALDI-TOF mass spectrum o f PNA 2AQ-T2-Lys (calcd for 
[M+H]+ = 992.0)

(a)
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(a)

(b)
Figure A9 (a) Analytical HPLC chromatogram (ACE 5 C18-AR (150 X 4.6 mm)
HPLC column, water(A)/methanol(B) (started with A:B (90:10) for 5 min followed  
by a linear gradient to A:B (10:90) over a period o f 70 min), flow rate 0.5 
mL/min) and (b) MALDI-TOF mass spectrum o f PNA MB-T2-Lys (calcd fo r [M+PI]+ 
= 1037.4)
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(a)

(b)
Figure A10 (a) Analytical HPLC chromatogram (ACE 5 C18-AR (150 X 4.6 mm) 
HPLC column, water(A)/methanol(B) (started with A:B (90:10) for 5 min followed  
by a linear gradient to A:B (10:90) over a period o f 70 min), flow rate 0.5 
mL/min) and (b) MALDI-TOF mass spectrum o f PNA 1AQ-T9-Lys (calcd for 
[M+H]+ = 3429.7)



90

(a)

(b)
Figure A l l  (a) Analytical HPLC chromatogram (ACE 5 C18-AR (150 X 4.6 mm) 
HPLC column, water(A)/methanol(B) (started with A:B (90:10) for 5 min followed  
by a linear gradient to A:B (10:90) over a period o f 70 min), flow  rate 0.5 
mLymin) and (b) MALDI-TOF mass spectrum o f PNA 2AQ-T9-Lys (calcd for 
[M+H]+ = 3430.2)
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(a)

Figure A12 (a) Analytical HPLC chromatogram (ACE 5 C18-AR (150 X 4.6 mm) 
HPLC column, water(A)/methanol(B) (started with A:B (90:10) for 5 min followed 
by a linear gradient to A:B (10:90) over a period of 70 min), flow rate 0.5 
mL7min) and (b) MALDI-TOF mass spectrum of PNA MB-T9-Lys (calcd for [M+H]+ 
= 3518.0)
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Figure A13 (a) Analytical HPLC chromatogram (ACE 5 C18-AR (150 X 4.6 mm) 
HPLC column, water(A)/methanol(B) (started with A:B (90:10) for 5 min followed  
by a linear gradient to A:B (10:90) over a period o f 70 min), flow rate 0.5 
m iym in) and (b) MALDI-TOF mass spectrum o f PNA T5-1AQ-T4-Lys (calcd for 
[M+H]+ = 3472.3)

(b)
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(b)
Figure A14 (a) Analytical HPLC chromatogram (ACE 5 C18-AR (150 X 4.6 mm) 

HPLC column, water(A)/methanol(B) (started with A:B (90:10) fo r 5 min followed  
by a linear gradient to A:B (10:90) over a period o f 70 min), flow  rate 0.5 
mlVmin) and (b) MALDI-TOF mass spectrum o f PNA T5-2AQ-T4-Lys (calcd for 
[M+H]+ = 3473.9)
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(a)

Figure A15 (a) Analytical HPLC chromatogram (ACE 5 C18-AR (150 X 4.6 mm) 
HPLC column, water(A)/methanol(B) (started with A:B (90:10) fo r 5 min followed  
by a linear gradient to A:B (10:90) over a period o f 70 min), flow rate 0.5 
m iym in) and (b) MALDI-TOF mass spectrum o f PNA T5-MB-T4-Lys (calcd for 
[M+H]+ = 3518.0)
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Figure A16 (a) Analytical HPLC chromatogram (ACE 5 C18-AR (150 X 4.6 mm) 
HPLC column, water(A)/methanol(B) (started with A:B (90:10) for 5 min followed  
by a linear gradient to A:B (10:90) over a period o f 70 min), flow  rate 0.5 
mlVmin) and (b) MALDI-TOF mass spectrum o f PNA 2AQ-WSSV-Lys (calcd for 
[M+H]+ = 4136.7)

(a)
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Figure A17 (a) Analytical HPLC chromatogram (ACE 5 C18-AR (150 X 4.6 mm) 
HPLC column, water(A)/methanol(B) (started with A:B (90:10) for 5 min followed  
by a linear gradient to A:B (10:90) over a period o f 70 min), flow  rate 0.5 
mL7min) and (b) MALDI-TOF mass spectrum o f PNA 2AQ-WSSV-Ser (calcd for 
[M+H]+ = 4091.6)
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(b)
Figure A18 (a) Analytical HPLC chromatogram (ACE 5 C18-AR (150 X 4.6 mm) 
HPLC column, water(A)/methanol(B) (started with A:B (90:10) for 5 min fo llowed  
by a linear gradient to A:B (10:90) over a period o f 70 min), flow rate 0.5 
mL7min) and (b) MALDI-TOF mass spectrum o f PNA 2AQ-WSSV-Glu (calcd for 
[M+H]+ = 4132.5)

(a)
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(a)

Figure A19 (a) Analytical HPLC chromatogram (ACE 5 C18-AR (150 X 4.6 mm) 
HPLC column, water(A)/methanol(B) (started with A:B (90:10) for 5 min followed  
by a linear gradient to A:B (10:90) over a period o f 70 min), flow  rate 0.5 
mL/min) and (b) MALDI-TOF mass spectrum o f PNA 2AQ-B1502-Lys (calcd for 
[M+H]+ = 4351.1)
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Figure A20 (a) Analytical HPLC chromatogram (ACE 5 C18-AR (150 X 4.6 mm) 
HPLC column, water(A)/methanol(B) (started with A:B (90:10) for 5 min followed  
by a linear gradient to A:B (10:90) over a period o f 70 min), flow rate 0.5 
m l/m in ) and (b) MALDI-TOF mass spectrum o f PNA 2AQ-B1513-Lys (calcd for 
[M+H]+ = 4414.4)
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Figure A21 Melting curves o f unmodified PNAs T9-Lys (top) and T4-(apc)-T5-Lys 
(bottom ) (1 pM) after hybridized with complementary DNA (dAç), 1 pM, blue) 
compared with single base mismatched DNA (dAsIA), 1 pM, red) in 10 mM 
phosphate buffer pH 7.0
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Figure A22 Melting curves o f PNAs 1AQ-T9-Lys (top) and T4-1AQ-T5 -Lys 
(bottom ) (1 pM) after hybridized with complementary DNA (dA9, 1 pM, blue) 
compared with single base mismatched DNA (dAsIA}, 1 pM, red) in 10 mM 
phosphate buffer pH 7.0
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Figure A23 Melting curves o f PNAs 2AQ-T9-Lys (top) and T4-2AQ-T5 -Lys 
(bottom ) 1 pM after hybridized with complementary DNA (dA9, 1 pM, blue) 
compared with single base mismatched DNA (dAJA,,, 1 pM, red) in 10 mM 
phosphate buffer pH 7.0
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Figure A24 Melting curves o f PNAs MB-T9-Lys (top) T4-MB-T5 -Lys (bottom ) 1 
pM after hybridized with complementary DNA (dA9, 1 pM, blue) compared with 
single base mismatch DNA (dAsIAit, 1 pM, red) in 10 mM phosphate buffer pH
7.0
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Figure A25 Melting cuives o f PNA 2AQ-WSSV-Lys (1 pM) after hybridized with 
complementary DNA (1 pM, blue) compared with three other single base 
mismatched DNA (1 pM, red, green and purple) in 10 mM phosphate buffer pH
7.0
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Figure A26 Melting curves o f PNA 2AQ-WSSV-Lys (1 pM) after hybridized with 
19bp complementary (1 pM) (top) and single base mismatched DMAs (1 pM) 
(bottom ) (blue: w ithout NaCl, red: with 100 mM NaCl). The corresponding 
melting curves for DNA duplexes (dsDcompl9mer and dsDsmC19mer) (1 pM) 
are shown in green (w ithout NaCl) and purple (with 100 mM NaCl). A ll 
experiments were conducted in 10 mM phosphate buffer pH 7.0.
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Figure A27 Melting curves o f PNAs 2AQ-B1502-Lys (top) and 2AQ-B1513-Lys 
(bottom ) (1 pM) after hybridized with complementary DNA (1 pM, blue) and 
single base mismatched DNA (1 pM, red) in 10 mM phosphate buffer pH 7.0
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Figure A28 Melting curves o f PNAs 2AQ-B1502-Lys (blue) and 2AQ-B1513-Lys 
(red) (top) (1 pM each) after hybridized with 30bp complementary DNA targets 
(1 pM) (top) and the melting curves for 30bp DNA duplexes corresponding to  
B1502 (1 pM, blue) and B1513 (1 pM, red) (bottom). A ll experiments were 
conducted in 10 mM phosphate buffer pH 7.0.
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