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We performed Replica Exchange Molecular Dynamics (REMBiusation on a 24-residue am-
phipathic peptide in order to investigate the equilibrivomformational distribution in different
environments.The structure of the peptide has been debigmeh that it adopts &-hairpin
structure.Experimental findings show that it adapt§-eairpin at the air/water interface.It has
the amino acid sequence of -KICVRWQYRVQ (D-P) GDICFDVNFDVIH which D-P and G
residues contribute to the formation ofaturn structure.We observe that the peptide adapts to
coail structure in vacuum whereas it mostly adaptgoairpin in bulk water.At the air/water in-
terface it oriented itself in such a conformation that thdrophobic residues are lined towards
the air, on the other hand, hydrophilic residues are linegtds water.

1 Introduction

Amphipathic peptides have alternating hydrophobic anddyiilic residues in a recur-
ring pattern such that the periodicity in this recursionasiges the non-local interactions
among the different types of residues, and this organizatinong the residues leads to
the formation of the type of the overall conformation of theppide.The equilibrium con-
formational distribution of amphipathic peptides, as veallothers, varies in different en-
vironments. Understanding of the probable source of diffee in the conformational dis-
tribution probabilities is important for both the designnaivel peptides and nanomaterials
with desired features.

2 Methods

REMD simulations for the systems studied were performed with the Gromos 584t
field? implemented in Gromacs (3.3.1) simulation packafiee SPC216 water modahnd
NVT ensemble were used for all types of simulations. The t&naprre ranged from 278
K to 320 K in REMD simulations.The exchange probability (qorted as the ratio be-
tween the successful exchanges and the total number of)tviatied between 10% and
20% for each pair of neighboring replicas; the average exgha@robability was approx-
imately 11%, a level ensuring an efficient exploration of teaformational spaceThe
water simulation was performed for 80 ns whereas the vacumlation was performed
for 10 ns.After equilibration was reached, the data wasect#d and clustered by using
the algorithm as described in Daura et® with the backbone rmsd of 0.15 and 0.20 nm
for bulk water and interface simulations, respectivelye Becondary structure assignment
was made using the STRIDE algorithm
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3 Results

3.1 Vacuum Simulations

The simulation was started from an extended structure, &ad @pproximately 1 ns, it

collapsed and remained in a coil structure for the remaipargof the simulation. For this

reason, the conformations and the corresponding perceptadpability values obtained
in vacuum simulation are not given here. These results stdat the peptide need an
assistance of water molecules to adapt to propgskdirpin.

3.2 Bulk Water Simulations

The peptide adapts mostly to propogetairpin in bulk water indicating the importance of
water molecules for the formation of that structure.Howgitaas also preference for other
conformations other than this preferr@ehairpin structure. These conformations emerge
as a result of a reduction in the number of intra-moleculairbgen (H) bonds.These re-
sults suggest that water molecules and the number and tlteieetypes in which the
H-bonds are made are important for the formation of#kern structure. In this structure
(-turn is constructed by D-Proline and Glycine residues. fbipefour conformations are
given in Fig. 1.
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Figure 1. The top four conformations of the peptide obtaimeoh simulation in bulk water at 300 K. Color codes
represent the secondary structure type of each residup.iFindicated by green, coil is indicated by white, and
sheet structure is indicated by yellow color. The C termirassdues are indicated in CPK representation.

The percentage probability values of these top four confions are given in Table 1.

206



Cluster ID Clusterl| Cluster2| Cluster3| Cluster4
Probability (%) 32.0 8.0 7.84 6.0

Table 1. The percentage probability values of the top fonf@wnations of the peptide in bulk water at 300 K.

3.3 Interface Simulations

The interface simulation was started from a location clogb¢ interface, and the peptide
remained there for the rest of the simulation.The top fomfaonations are given in Fig. 2.
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Figure 2. The top four conformations of the peptide obtaimedn simulation at the air/water interface at 300 K.
Color codes represent the secondary structure type of eagtue. Turn is indicated by green, coil is indicated
by white, and sheet structure is indicated by yellow color.

The percentage probability values of these top four conédions are given in Table 2.

Cluster ID Clusterl| Cluster2| Cluster3| Cluster4
Probability (%) 41.0 27.2 7.9 7.7

Table 2. The percentage probability values of the top foafawnations of the peptide at the interface at 300 K.

The peptide was aligned parallel to the interface, and it eva@ntated in such a way
that the hydrophobic residues were lined towards the airedseboth the hydrophobic and
hydrophilic residues were lined towards water as showngn &i However, these are still
preliminary results; the equilibrium has not been reachetd y

4 Conclusion and Future Work
We identified the equilibrium conformational distributmnf a 24-residue amphipathic

peptide via REMD simulations in vacuum, bulk water, and dtaiter interface.The pep-
tide adapts to different conformations in different enaiments. Understanding of the be-
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Figure 3. The orientation of residues at the air/water fater. The hydrophobic residues are colored in blue,
basic residues are colored in green and the acidic residees®red in red.

havior of peptides in different environments will help dgsof novel peptides and nanoma-
terials with desired features.We are also simulating difitamphipathic peptides having
different amino acid sequence to investigate the effeceésifilue specificity on the forma-

tion of overall conformations of peptides.Moreover, we pl@nning to make simulations

at interface with larger number of peptides to understaedbthavior of both inter and

intra molecular interactions.
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