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- Peptide syntesis 
 
Selenocysteine was prepared starting from Selenocystine, in accordance with MoroderS1 and 

Hondal,S2 Fmoc-Sec(Mob)-OH was obtained with a bidimensional orthogonal protection 

scheme suitable for solid phase peptide synthesis. The peptide Ac-Gly-[Cys-Sec]-Gly-NH2 (1) 

was synthesized starting from Rink Amide MBHA resin (500 mg; 0,4 mmol/g). All the 

reactions were performed on a semi automatic synthesizer (MultiSyn Tech - Germany) 

following the standard SPPS method and using the orthogonal Fmoc/Trt/t-Bu protection 

scheme. 

The resin was swelled in DMF for 20 minutes and the removal of the Fmoc amino acids 

protecting group was performed by 20% piperidine in DMF (2 × 15 min). The amino acids 

Fmoc-Gly-OH, Fmoc-Sec(Mob)-OH, Fmoc-Cys(Mob)-OH; according to the reported 

sequences, were introduced following the TBTU/HOBt/NMM method with formation of active 

esters. The coupling reactions were performed by using an excess of the amino acids, of the 

activating agents HOBt and TBTU (2.5 mole equiv.) and of NMM (5 mole equiv.) in DMF, 

vortexing for 40 min at room temperature. After each coupling, the resin was washed with DMF 

(3 × 5 ml) and DCM (2 × 5 ml). Coupling reactions efficiency was controlled by the Kaiser 

test.S3 

The linear peptide was deprotected with 20% piperidine in DMF and the -NH2 terminal group was 

acetylated with a solution of acetic anhydride (20 eq) and NMM (20 eq). The resin-containing 

mixture was then swollen at room temperature for 30 min. The reaction was repeated once again 
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with fresh solutions. After deprotections, the resin was washed with DMF (3 × 5 ml), DCM (2 × 5 

ml) and dried under vacuum. 

Formation of S-Se bridge was obtained by changing the original method for Mob removal,S4 

while detaching the peptide from the resin (Scheme S1) using Trifluoroacetic acid (TFA) 93%, 

Triisopropylsilane (TIS) 2.5%, Tioanisole 2.5% and H2O 2,5%, a cleavage cocktail with 1.0 

equivalent of 2,2′-Dithiobis(5-nitropyridine) (DTNP) per selenium. 
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Scheme S1. Supposed mechanism of DTNP mediated S-Se bond formation. 

On the ground of literature data, the rationale for this reaction is that the highly acidic solution of 

DTNP in TFA activates DTNP by protonation of the pyridine nitrogen atom. This creates a very 

good electron sink and enhances the electrophilicity of the disulfide bond of DTNP. The highly 

nucleophilic selenium atom attacks the DTNP to form a Sec(5-Npys) residue. Since there is a 

nearby Cys(Mob) residue, the sulfur atom of this aminoacid can attack the reactive selenilsulfide 

bond, with concomitant loss of the Mob group and the formation of cyclic peptide (1) (Scheme S1). 

At the end of the reaction the cleavage mixture was filtered and the resin was washed with TFA. 

The filtrate was evaporated under nitrogen flow. The crude product was precipitated with cold 
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diethyl ether, collected by centrifugation, dissolved in H2O and lyophilized. After cleavage and 

lyophilization the peptide was prepurified by solid phase extraction (SPE) with a RP-8 LiChroprep 

silica from Merck and using H2O/CH3CN as eluents. The purification of the peptide was performed 

by semipreparative RP-HPLC on a Supelco C18 180 Å (250 × 10 mm, 5 μm) colum; eluents: A 

0.1% TFA in H2O; B 0.1% TFA in CH3CN: flow 4 ml/min; gradient 20% to 60% of B in 20 min. 

Characterization of the product was performed by LC-ESI-MS analysis performed by a 

Phenomenex Aqua C18 column (5 μm, 250 × 2.0 mm) (flow rate: 1 ml/min) on a Thermo Finnigan 

Surveyor HPLC system coupled to the ESI-MS, using the previous solvent systems. 

 

- MS analysis 
 
The MS/MS spectra was acquired on peak 741.00 m/z (corresponding to the mono-Au(I) peptide 

complex) with an isolation width ±1.0 m/z, source fragmentation collision energy set at 15 V and 

30% of Normalized Collision Energy. 

Figura S1. MS/MS spectra for the mono-Au(I) peptide complex. 
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Figure S2. Calculated isotopic pattern for the mono-Au(I) peptide complex. 

Figure S3. Calculated isotopic pattern for the di-Au(I) peptide complex.
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Figure S4. Experimental and calculated isotopic pattern for DTT/Au(I)2/tetrapeptide. 

 
All ESI spectra were acquired and elaborated using Xcalibur software (Thermo). 
 
 
                                            
S1 D. Besse, L. Moroder, J. Pept. Sci., 1997, 3, 442-453. 
S2 R.J. Hondal, B.L. Nilsson, R.T. Raines, J. Am. Chem. Soc., 2001, 123, 5140-5141; R.J. Hondal, R.T. Raines, Methods 

Enzymol., 2002, 347, 70-83. 
S3 E. Kaiser, R.L. Colescott, C.D. Bossinger, P.I. Cook, Anal. Biochem. 1970, 34, 595-598. 
S4 K. Harris, S. Flemer Jr, R.J. Hondal, J. Pept. Sci., 2007, 13, 81-93. 

962 964 966 968 970 972 974 976 978 980 982 984 986 988 990
m/z

0

10

20

30

40

50

60

70

80

90

100
0

10

20

30

40

50

60

70

80

90

100

R
el

at
iv

e 
A

bu
nd

an
ce

969.80

971.80

967.73 973.93

966.73
974.73

975.73
977.73961.60963.73 978.93

971.97

969.97

973.97

968.97

974.97
965.97 976.97 978.97 982.97

962 964 966 968 970 972 974 976 978 980 982 984 986 988 990
m/z

0

10

20

30

40

50

60

70

80

90

100
0

10

20

30

40

50

60

70

80

90

100

R
el

at
iv

e 
A

bu
nd

an
ce

969.80

971.80

967.73 973.93

966.73
974.73

975.73
977.73961.60963.73 978.93

971.97

969.97

973.97

968.97

974.97
965.97 976.97 978.97 982.97



<<
  /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


