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Objetivos

O objetivo deste projeto é compreender a
correlacdo entre o espectro SFG de filmes de
Langmuir envolvendo lipidios com cadeias
insaturadas e ramificadas, que formem filmes
mais fluidos, e o grau de compactacéo do filme.

Métodos e Procedimentos

A primeira etapa deste projeto estd sendo
selecionar os lipidios que formam filmes
homogéneos, sem separacdo de fases ao
comprimir a monocamada. Assim, poder-se-a
relacionar os espectros SFG obtidos com a
densidade superficial dos lipideos. Para isso,
foi realizada uma busca em artigos na
literatura, e experimentos de microscopia a
angulo de Brewster foram realizados para os
sistemas que ainda ndo foram reportados na
literatura. A microscopia foi realizada, até o
momento, em filmes de Octadecilamina (ODA),
formados sobre agua pura e sobre solucdes
acidas (pH 3, 5 e 6) obtidas a partir da diluicdo
de acido cloridrico, com a adicdo de 10mmolar
de cloreto de soOdio para pH 6. Foram
estudados também fiimes de DOPG, DOPC e
POPC, formados sobre agua pura.
Posteriormente, serd feita a espectroscopia
SFG, técnica que permite obter o espectro
vibracional dos lipideos que estédo na interface,
além de compreender como a conformacgéo das
cadeias hidrofébicas depende do grau de
compactacgéo das moléculas [1].

Resultados

Nas monocamadas de ODA, foi possivel
observar a formacdo de dominios lipidicos em
todos os pHs, que iniciaram a partir de baixas
pressdes (Figuras 1 e 2). Portanto, esses filmes

de lipideo com apenas uma cadeia saturada
ndo sao interessantes para continuar com
estudos de espectroscopia SFG. Entretanto, ja
ha na literatura um estudo dos espectros SFG
em funcdo da densidade do filme para outro
lipideo com apenas uma cadeia saturada
(&cido pentadecandico) [2]. Os filmes formados
pelos lipideos com uma ou duas cadeias
insaturadas, DOPG (Figuras 3 e 4), DOPC
(Figuras 5 e 6) e POPC (Figuras 7 e 8),
apresentaram isotermas expandidas e sem a
formacdo de dominios lipidicos durante toda a
compressao.
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Figura 1: Isotermas de ODA com subfases em meios
acidos

Figura 2: Imagens BAM monocamadas de ODA em
(a) agua pura, 0.4 mN/m; (b) pH 3 sem sal, 7 mN/m;
(c) pH 6 com sal, 6 mN/m
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Figura 3: Isoterma de DOPG em agua pura.

Figura 4: Imagens BAM de DOPG em agua pura em
(a) 6 mN/m (b) 16 mN/m (c) 23 mN/m
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Figura 5: Isoterma de DOPC em agua pura

Figura 6: Imagens BAM de DOPC em agua pura em
(&) 7 mN/m (b) 15 mN/m (c) 25 mN/m
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Figura 7: Isoterma de POPC em agua pura

Figura 8: Imagens BAM de POPC em agua pura em
(a) 6 mN/m (b) 14 mN/m (c) 28 mN/m

Conclusodes

As monocamadas formadas por DOPG, DOPC
e POPC possuem as caracteristicas
necessérias para aplicacdo da espectroscopia
SFG. Com a andlise de outros lipidios e apés a
realizacdo da espectroscopia SFG, esperamos
verificar se nesses casos também havera uma
forte correlacdo entre o espectro SFG das
cadeias e o empacotamento molecular médio.
Tal estudo contribuira para a extensdo da
espectroscopia SFG ao estudo de modelos de
membrana mais realisticos.
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Objectives

The purpose of this project is to understand the
correlation between the SFG spectrum of
Langmuir films involving lipids with unsaturated
and branched chains, which form more fluid
films, and the degree of film compaction.

Materials and Methods
The first step of this project is to select lipids
that form homogeneous films, without phase
separation when compressing the monolayer.
Thus, it will be possible to relate the SFG
spectra obtained with the surface density of the
lipids. To this end, a search of articles in the
literature was performed, and Brewster angle
microscopy experiments were performed for the
systems that have not yet been reported in the
literature. So far, the microscopy has been
performed on Octadecylamine (ODA) films,
formed on pure water and on acid solutions (pH
3, 5 and 6) obtained from the dilution of
hydrochloric acid, with the addition of 10 mM of
sodium chloride to pH 6. DOPG, DOPC and
POPC films, formed on pure water, were also
studied. Subsequently, SFG spectroscopy will
be performed, a technique that allows obtaining
the vibrational spectra of lipids that are at the
interface, as well as understanding how the
conformation of hydrophobic chains depends
on the degree of compaction of the molecules

[1].
Results

In the ODA monolayers, the formation of lipid
domains could be observed at all pHs, which
started from low pressures (Figures 1 and 2).

Therefore, these lipid films with only one
saturated chain are not interesting for further
SFG spectroscopy studies. However, there is
already in the literature a study of SFG spectra
as a function of film density for another lipid
with only one saturated chain (pentadecanoic
acid).[2] The films formed by the lipids with one
or two unsaturated chains, DOPG (Figures 3
and 4), DOPC (Figures 5 and 6) and POPC
(Figures 7 and 8), showed expanded isotherms
and no formation of lipid domains during the
entire compression.
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Figure 1: ODA isotherms in acid solutions

Figure 2: BAM monolayer images of ODA in (a) pure
water, 0.4 mN/m; (b) pH 3 without salt, 7 mN/m; (c)
pH 6 with salt, 6 mN/m
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Figure 3: Isotherm of DOPG in pure water.
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Figure 7: Isotherm of POPC in pure water.

Figure 4: BAM images of DOPG in pure water at (a)

6 mN/m (b) 16 mN/m (c) 23 mN/m.
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Figure 5: Isotherm of DOPC in pure water.

Figure 6: BAM images of DOPC in pure water at (a)

7 mN/m (b) 15 mN/m (c) 25 mN/m.

Figure 8: BAM images of POPC in pure water at (a) 6
mN/m (b) 14 mN/m (c) 28 mN/m.

Conclusions

The monolayers formed by DOPG, DOPC, and
POPC have the necessary characteristics for
further investigation with SFG spectroscopy.
With the analysis of other lipids and after
performing SFG spectroscopy, we hope to
verify whether in these cases also there will be
a strong correlation between the SFG spectra
of the chains and the average molecular
packing. Such a study will contribute to the
extension of SFG spectroscopy to the study of
more realistic membrane models.
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