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 matching Soft and Hard Matter matching Soft and Hard Matter



Bio-electronicsBio-electronics

Molecular recognition Molecular recognition 
and sensingand sensing

Tuning chemical and physicalTuning chemical and physical
properties of surfacesproperties of surfaces



•  Peptide-based SAMsPeptide-based SAMs

•  Supported PhospholipidsSupported Phospholipids

•  Mesoscopic aggregatesMesoscopic aggregates  of chiral porphyrins  of chiral porphyrins



Helical peptides forms densely-packed Helical peptides forms densely-packed 
and structurally ordered SAMsand structurally ordered SAMs



Aib-Aib-Aib-Ala-Aib-Aib-Aib-Ala-TOACTOAC-Ala-OtBu-Ala-OtBu
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 N-terminal lipoic group (disulfide  binding on Au)

 310-helix (Aib-rich peptide)

 functionalized with an electroactive group (TOAC) for ET 
studies

hardhard

softsoft smartsmart



CCαα  tetrasubstituted aminoacidstetrasubstituted aminoacids



Electron Transfer through a peptide SAMElectron Transfer through a peptide SAM

The ET rate constant vs. V  behaviour is The ET rate constant vs. V  behaviour is 
affected by the helix dipole electrostaticsaffected by the helix dipole electrostatics
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Aib-Aib-Aib-Ala-Aib-Aib-Aib-Ala-TrpTrp-Ala-OtBu-Ala-OtBu

 N-terminal lipoic group (chemisorption on gold)

310 –helix structure

Trp is an antenna group, strongly absorbing in the UV region



The antenna effect: Anodic PhotocurrentThe antenna effect: Anodic Photocurrent
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The deposition of the peptide SAM 
modifies the electrochemical properties 
at the electrode/film interface.

Peptide SAM

Undecanethiol SAM
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Lipo-(Aib)Lipo-(Aib)66-NH-CH-NH-CH22--Pyr Pyr                   SSA6PyrSSA6Pyr

Lipo-(Aib)Lipo-(Aib)66-OtBu                      -OtBu                      SSA6SSA6

Lipo-(Aib)4-Lipo-(Aib)4-TrpTrp-Aib-OtBu       -Aib-OtBu       SSA4WASSA4WA
Z-Aib-Api(Pyr)-L-(αMe)NVa-Aib-Z-Aib-Api(Pyr)-L-(αMe)NVa-Aib-
((αMe)NVa)((αMe)NVa)22-Aib--Aib-ApiApi(Boc)-NHtBu  (Boc)-NHtBu  A8PyrA8Pyr

Mono- and bi-component peptide SAMsMono- and bi-component peptide SAMs: : 
SSA6PyrSSA6Pyr
SSA6Pyr/SSA6SSA6Pyr/SSA6
SSA6Pyr/SSA4WASSA6Pyr/SSA4WA
A8Pyr/SSA6A8Pyr/SSA6



Monomer Monomer ExcimerExcimer
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Pyrene-Pyrene interactions stabilize the peptide SAM!Pyrene-Pyrene interactions stabilize the peptide SAM!
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Excimer emission reveals the formation of A8Pyr Excimer emission reveals the formation of A8Pyr 
domains in the bicomponent peptide SAM!domains in the bicomponent peptide SAM!
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NBD-PE

POPC/NBDPOPC/NBD



POPC/NBD-PE 10:1POPC/NBD-PE 10:1

Liposomes in solutionLiposomes in solution Bilayer: LB+liposomesBilayer: LB+liposomes

NBD-PE

POPC
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Oct-Aib-Gly-Leu-Aib-Gly-Gly-Leu-Aib-Gly-Ile-LolOct-Aib-Gly-Leu-Aib-Gly-Gly-Leu-Aib-Gly-Ile-Lol



Boc-Boc-AntAntAib-Gly-Leu-Aib-Gly-Gly-Leu-Aib-Gly-Ile-Leu-OMeAib-Gly-Leu-Aib-Gly-Gly-Leu-Aib-Gly-Ile-Leu-OMe
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TrGAIV+BLTrGAIV+BL

BLBL

TrGAIV+monoDPPCTrGAIV+monoDPPC

+ NBD/PE+ NBD/PE

+ NBD/PC+ NBD/PC



Gold  5.0 Gold  5.0 μμm x 5.0 m x 5.0 μμmm

PE-SH + TrGAIVPE-SH + TrGAIV
3.0 µm x 3.0 µm3.0 µm x 3.0 µm

TrGAIVTrGAIV

PE-SH 1.5 PE-SH 1.5 μμm x 1.5 m x 1.5 μμm m 

deposition



6H6H22

3H3H22



6H6H22

3H3H22

3H3H2 2 on 6Hon 6H22

Sergent-soldier effectSergent-soldier effect
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Fluorescence ExperimentsFluorescence Experiments
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Supported PhospholipidsSupported Phospholipids
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Chiral porphyrinsChiral porphyrins
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Photocurrent ExperimentPhotocurrent Experiment
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