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Experimental Section 

Materials. All chemicals were purchased from Aldrich and Beijing Chem. Reagents Co. (Beijing, 

China) and were used as received. Water-soluble polythiophene derivative, poly(3-(4-Methyl-3’- 

thienyloxy)propyltrimethylammonium) (PMTPA), was synthesized and purified as reported 

previously.S1 Aqueous stock solutions of PMTPA and nucleotide phosphates (XNPs) were prepared 

in pure water. The concentrations of the nucleotides were determined by using ε259 (ATP, ADP, AMP) = 

1.54 × 104 M−1 cm−1, ε262 (UTP, UDP, UMP) = 1.00 × 104 M−1 cm−1, ε268 (TTP, TDP, TMP) = 9.6 × 103 M−1 cm−1, 

ε253 (GTP, GDP, GMP) = 1.37 × 104 M−1 cm−1, and ε272 (CTP, CDP, CMP) = 9.10 × 103 M−1 cm−1, respectively, in 

phosphate buffer (100 mM, pH 7.0). 

Measurements. Absorption spectra were collected by using a Hitachi 3010 UV-visible spectrometer. 
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Sample Preparation, Data Acquisition and Analysis. To keep all tests at a consistent condition, all 

measurements were performed at 25 oC. Aqueous PMTPA stock solution was diluted to the desired 

concentration in 10 mM HEPES buffer and then mixed with the certain XNP. The concentration of 

PMTPA was kept at a constant concentration of 0.1 mM and the analyte was added with three 

different concentrations. There were three measurements at each concentration and total nine 

measurements for one sample. 

All data for LDA were collected from absorption spectra of PMTPA/XNP. The absorbance at 700, 

581, 560, 536, 500, 474, 464, 454, 444, and 410 nm were submitted to perform variable as the 

following formula: variable 1 = (A581−A700)/A410, variable 2 = (A560−A700)/A410, variable 3 = 

(A536−A700)/A410, variable 4 = (A500−A700)/A410, variable 5 = A474/A410, variable 6 = A464/A410, variable 7 

= A454/A410, variable 8 = A444/A410. 

In the process of data analysis, linear discrimination analysis (LDA) was used and Jackknifed 

classification matrices were taken to evaluate discrimination results. The main results are listed as 

follow: 
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Table S3. Summary of the Jackknifed classification matrix for the pink-purple group. 

 
 ADP ATP GTP GDP GMP UTP TTP %correct 

ADP 9 0 0 0 0 0 0 100 

ATP 0 9 0 0 0 0 0 100 

GTP 0 0 9 0 0 0 0 100 

GDP 0 0 0 9 0 0 0 100 

GMP 0 0 0 0 9 0 0 100 

UTP 0 0 0 0 0 9 0 100 

TTP 0 0 0 0 0 0 9 100 

Total 9 9 9 9 9 9 9 100 

 
 
 

Table S4. Summary of the Jackknifed classification matrix for the yellow-orange group. 
 

 AMP CMP CDP CTP UDP UMP TDP TMP %correct 

AMP 9 0 0 0 0 0 0 0 100 

CMP 0 9 0 0 0 0 0 0 100 

CDP 0 0 9 0 0 0 0 0 100 

CTP 0 0 0 9 0 0 0 0 100 

UDP 0 0 0 0 9 0 0 0 100 

UMP 0 0 0 0 0 9 0 0 100 

TDP 0 0 0 0 0 0 9 0 100 

TMP 0 0 0 0 0 0 0 9 100 

Total 9 9 9 9 9 9 9 9 100 
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Figure S1. Three-dimensional LDA score plot for discrimination of fifteen XNPs along with 

monophosphate and pyrophosphate.  
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Figure S2. Two-dimensional LDA score plot for discrimination of ANPs. 
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