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Introduction to Peptides i) o
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A complex balance of interactions drives spontaneous self-assembly
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Peptide Nanotubes from Di(phenylalanine) i) Nt

Laboratories

The dipeptide of phenylalanine forms crystalline nanotubes in H,0

(1) Reches, M.; Gazit, E. Science 2003, 300, 625-627. (2) Gorbitz, C.H. Chem. Comm. 2006, 2332-2334. 3



Boronic Acids i) e
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Boronic acids are pH- and sugar-responsive chemical functionalities
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Synthesis of a Boronic Acid Dipeptide ) e
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Solid phase chemistry is a simple route to BA-functionalized di(phenylalanine)
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Mass Spectrometry of Boronic Acids i) R
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MS analysis is consistent with successful BA-functionalization
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Aqueous Assembly Behavior ) R
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Our functionalized peptide self-assembles into flower-like particles in H,0O

lyophilized peptide ﬂ

concentrate at 10 wt % in
hexafluoroisopropanol (HFIP)

l

dilute to 0.2-1% with H,O
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Spectroscopic Characterization i) R
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Spectroscopy shows change in peptide conformation after BA-functionalization

Fourier transform infrared (FTIR) circular dichroism (CD)
spectroscopy spectroscopy
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Assembly in Organic Solvents ) Mo
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Self-assembly varies dramatically in different chemical environments

concentrated dilution in THF
HFIP solution >
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Comparing Assembly in H,0O to EtOH ) Mo
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XRD suggests a similar crystalline structure between H,0 and EtOH

ethanol (slow crystallization)

H,O (rapid cyystallization)

d~1.2 nm
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A Closer Look at Crystals from Ethanol

Our functionalized peptide crystallizes into ~ 1-2 nm thick lamellae
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Utilizing the Boronic Acid Functionality ) Netons
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Microscopy suggests self-assembly responds to presence of diols




Conclusions () e
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> Modification of the N-terminus of di(phenylalanine) with an aryl boronic acid
functionality fundamentally alters its self-assembly behavior

+ di(phenylalanine) = nanotubes in H,O
 functionalized di(phenylalanine) = lamellar structures in H,O

> Functionalized di(phenylalanine) produces a diverse range of morphologies when
assembled in varying solvents, including:

« flower-like particles
« flakes
* needles

> Preliminary data suggest the assembly behavior of functionalized
di(phenylalanine) is responsive to the presence of hydroxylated compounds
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