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Instrumentation: 1H NMR spectra were recorded on a Bruker AVANCE 400 (400 MHz) 

Fourier transform NMR spectrometer at ambient temperature with tetramethylsilane (Me4Si) as 

an internal reference. Positive-ion fast atom bombardment (FAB) mass spectra were recorded on 

a Thermo Scientific DFS High Resolution Magnetic Sector mass spectrometer. Infrared (IR) 

spectra were recorded on a Bio-Rad FTS-7 Fourier transform infrared spectrophotometer (4000 – 

400 cm-1). Elemental analyses were performed on a Flash EA 1112 elemental analyzer at the 

Institute of Chemistry of the Chinese Academy of Sciences, Beijing. UV-Vis absorption spectra 

were recorded on a Cary 50 (Varian) spectrophotometer equipped with a Xenon flash lamp. 

Steady state emission spectra were recorded using a Spex Fluorolog-3 Model FL3-211 

fluorescence spectrofluorometer equipped with a R2658P PMT detector. CD measurements were 

recorded using a Jasco (Tokyo, Japan) J-815 CD spectropolarimeter. Microquartz cuvettes with 

10-mm path length and 2-mm window width were used for UV-vis, emission and CD 

measurements. 

 

Chemicals and Materials: Lysozyme aptamer (LA) (5’-ATC TAC GAA TTC ATC AGG GCT 

AAA GAG TGC AGA GTT ACT TAG-3’)1 and 15-mer thrombin-binding aptamer (TBA) (5’-

GGT TGG TGT GGT TGG-3’)2 were synthesized from Tech Dragon Ltd., Hong Kong, China. 

Hemin was purchased from Alfa Aesar. Fetal bovine serum (FBS) was purchased from GIBCO. 

Lysozyme (molecular weight MW = 14.4; isoelectric point pI = 11), thrombin (MW = 37.4; pI = 

6.35 – 7.6), human serum albumin (MW = 66; pI = 4.7), bovine serum albumin (MW = 69; pI = 

4.7), myoglobin (MW = 17.6; pI = 6.8), trypsin (MW = 24; pI = 10.1 – 10.5) and other chemicals 

used were purchased from Sigma-Aldrich. Deionized water (18.2 MΩ) used for measurements 

was purified by ELGA PURELAB UHQ system. 1-(Propargyloxy)benzene-3,5-dimethanol was 
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synthesized by modification of literature reported procedures.3 

 

Synthesis of 1: 1 was synthesized by the reaction of [Pt(tpy)Cl]OTf (200 mg, 0.33 mmol) with 

1-(propargyloxy)benzene-3,5-dimethanol (192 mg, 1 mmol) in degassed DMF (10 ml) in the 

presence of triethylamine (1 ml) and a catalytic amount of CuI. The reaction mixture was stirred 

overnight at room temperature. After addition of diethyl ether (150 mL), the mixture was stirred 

for further 15 min. The precipitate formed was filtered and washed with methanol (10 ml). 

Subsequent recrystallization by diffusion of diethyl ether vapour into the acetonitrile-methanol 

solution of 1 gave the pure product as an orange solid. Yield: 110 mg (44%). 1H NMR (400 MHz, 

d6-DMSO, 298 K, δ/ppm): δ 8.86-8.85 (d, J = 5.5 Hz, 2H; terpyridyl H), 8.64-8.56 (m, 5H; 

terpyridyl H), 8.48-8.44 (dt, J = 1.4, 7.9 Hz, 2H; terpyridyl H), 7.78-7.74 (dt, J =1.3, 7.4 Hz, 2H; 

terpyridyl H), 6.95 (s, 2H, −C6H3−), 6.89 (s, 1H, −C6H3−), 5.24-5.21 (t, J = 5.5 Hz, 2H; 

−CH2OH), 5.05 (s, 2H, −CH2O−), 4.48-4.47 (d, J = 5.2 Hz, 4H; −CH2OH); IR (Nujol, v/cm-1): 

2135 (w) v(C≡C), 1155 (s) v(S=O); positive-ion FAB-MS, m/z: 619 [M – OTf]+; elemental 

analysis calcd (%) for C27H22N3F3SO6Pt⋅H2O: C 41.22, H 3.08, N 5.34; found: C 41.13, H 3.33, 

N 5.54.  

 

Assay procedure for lysozyme measurement: Mixture of 10 μl of LA (100 μM), 50 μl of 

buffer solution (0.2 M Tris, 1 M NaCl, 50 mM MgCl2, pH 7.5) and 300 μl of water was 

incubated at 80oC for 5 min, allowed slowly cool down to room temperature.1,4 17.5 μl of 1.2 

mM of complex 1 and 25 μl of acetonitrile were added and the resultant mixture was incubated 

at ambient temperature for 30 min. Lysozyme and water of appropriate amount were added to 

reach the final volume as 500 μl, further incubated at ambient temperature for 15 min before 
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measurement. All concentrations in the final assay solution mixture were calculated with buffer 

solution of 20 mM Tris, 0.1 M NaCl, 5 mM MgCl2, pH 7.5 in 5% (v/v) acetonitrile, 2 μM LA 

and 42 μM of 1. Both UV-Vis and emission spectra were then recorded at ambient temperature. 

The emission spectra were recorded at an excitation wavelength of 300 nm and corrected for 

PMT response. 

 

Assay procedure for TBA-complex 1 measurement without the presence of hemin: Mixture 

of 30 μl of TBA (100 μM), 50 μl of buffer solution (20 mM Tris, 140 mM NaCl, 5 mM KCl, pH 

7.5),5 300 μl of water and 10 μl of DMSO were incubated at ambient temperature for 1 hour. 

17.5 μl of 1.2 mM of complex 1 and water of appropriate amount were added to reach the final 

volume as 500 μl and the resultant mixture was further incubated at ambient temperature for 30 

min before measurement. All concentrations in the final assay solution mixture were calculated 

with buffer solution of 2 mM Tris, 14 mM NaCl, 0.5 mM KCl, pH 7.5 in 2% (v/v) DMSO, 6 μM 

TBA, 42 μM of 1. Both UV-Vis and emission spectra were then recorded at ambient temperature. 

The emission spectra were recorded at an excitation wavelength of 297 nm and corrected for 

PMT response. 

 

Assay procedure for TBA-hemin-complex 1 measurement and thrombin measurement: 

Stock solution of hemin (0.5 mM) was prepared in DMSO and stored in dark at -20oC prior to 

use.6 It was diluted to the required concentration with water when used. The assay procedure was 

similar to that for the measurement without the presence of hemin except that the mixture of 

TBA, buffer solution, water and 4 μl DMSO were incubated at ambient temperature for 30 min, 

followed by addition of 50 μl of hemin (60 μM) to the mixture and incubation for another 30 min 
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prior to the addition of 1.7 After incubation with 1, thrombin of appropriate amount were added 

and further incubated at room temperature for 30 min before measurement. All concentrations in 

the final assay solution mixture were calculated with buffer solution of 2 mM Tris, 14 mM NaCl, 

0.5 mM KCl, pH 7.5 in 2% (v/v) DMSO, 6 μM TBA, 6 μM hemin, 42 μM of 1. Both UV-Vis 

and emission spectra were then recorded at ambient temperature. The emission spectra were 

recorded at an excitation wavelength of 297 nm and corrected for PMT response. 

 

Assay procedure for measurement of control experiments: For the measurement with the 

presence of interfering protein, the assay procedure was similar to that for the measurement of 

the target protein except the corresponding target protein was replaced by same concentration of 

the interfering protein. For the measurement with the presence of both target and interfering 

proteins, the assay procedure was similar to that for the measurement of the target protein alone 

except the interfering protein of same concentration was added with the target protein before 

final incubation prior to the measurement. 

 

Assay procedure for measurements in biological media: FBS and human saliva were selected 

for investigation. FBS was used without further treatment. Human saliva was freshly collected 

from human and was centrifuged to get supernatant for use.1 The assay procedure was similar to 

that for the measurement of the target protein in original buffer except that 5 μl of the medium 

was added along with aptamer-containing mixture at the very beginning for the first incubation. 

The concentration of medium in the final assay solution mixture (500 μl) was 1 % (v/v) (diluted 

in 100 times). 
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Fig. S1  (Left) UV-Vis absorption and (right) emission spectral changes of 42 μM of complex 1 

(⎯) and in the presence of 2 μM of LA (⎯). Medium: 20 mM Tris, 0.1 M NaCl, 5 mM 

MgCl2, pH 7.5, 5% (v/v) acetonitrile. 
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Fig. S2 (Left) UV-Vis absorption and (right) emission spectral changes of 42 μM of complex 1 

(⎯), in the presence of 6 μM TBA (⎯), and in the presence of 6 μM TBA and 6 μM 

hemin (⎯). Medium: 2 mM Tris, 14 mM NaCl, 0.5 mM KCl, pH 7.5, 2% (v/v) DMSO. 

 

 

 

Fig. S3  CD spectra of 6 μM TBA (⎯), 6 μM TBA and 6 μM hemin (⎯). Medium: 2 mM Tris, 

14 mM NaCl, 0.5 mM KCl, pH 7.5, 2% (v/v) DMSO. 
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Fig. S4  CD spectra of 6 μM TBA (left), and 6 μM TBA and 6 μM hemin (right) upon addition 

of various concentration of 1 up to 42 μM. Medium: 2 mM Tris, 14 mM NaCl, 0.5 mM 

KCl, pH 7.5, 2% (v/v) DMSO. 
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Fig. S5 UV-Vis absorption spectral changes of complex 1 upon addition of various 

concentrations of lysozyme to LA–complex mixture. Final concentration: 2 μM of LA 

and 42 μM of 1. Medium: 20 mM Tris, 0.1 M NaCl, 5 mM MgCl2, pH 7.5, 5% (v/v) 

acetonitrile. 
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Fig. S6 UV-Vis absorption spectral changes of complex 1 upon addition of various 

concentrations of thrombin to TBA–hemin–complex mixture. Final concentration: 6 μM 

of TBA, 6 μM of hemin and 42 μM of 1. Medium: 2 mM Tris, 14 mM NaCl, 0.5 mM 

KCl, pH 7.5, 2% (v/v) DMSO. 
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Fig. S7 Analysis for potential application of LA–complex mixture. Lysozyme (Lys) detection in 

(a) buffer, (b) diluted fetal bovine serum (FBS) and (c) diluted human saliva, with 

emission intensity relative to that in the absence of lysozyme in their corresponding 

media. Final concentration: 2 μM of LA, 42 μM of 1 and 24 μM of Lys. 
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Fig. S8 Analysis for potential application of TBA–hemin–complex mixture. Thrombin (T) 

detection in (a) buffer and (b) diluted fetal bovine serum (FBS), with emission intensity 

relative to that in the absence of thrombin in their corresponding media. Final 

concentration: 6 μM of TBA, 6 μM of hemin, 42 μM of 1 and 6 μM of T. 

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
    /MyriadPro-Regular
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENG ()
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 779.528]
>> setpagedevice


