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Phase transitions and the molecular cooperativity in amphiphilic
aggregates

YU ZhiWu & WU FuGen

Key Laboratory of Bioorganic Phosphorous Chemistry and Chemical Biology (Ministry of Education); Department of Chemistry,
Tsinghua University, Beijing 100084, China

Abstract: Amphiphilic aggregates are a family of soft matter. They have very rich phase behavior. In this mini-
review, we summarized the research progress in our group. (1) Phase transitions of phospholipid-related systems. We
summarized the modulation effects of small cosolutes such as dimethylsulfoxide, glycerol, trehalose, urea, etc, on the
phase behavior of phospholipids, discussed and compared the abilities of different sterols in inducing stable
liquid-ordered phase in lipid bilayers, and addressed the possibility of glucocerobroside in inducing a stable quasi-
crystalline phase in phosphatidylethanolamine. Computing simulation results of the phase behavior of a number of
lipid systems have also been described. (2) The cooperativity of the phase transitions of amphiphilic aggregates. First, a
rational is given to the possible existence of nonsynchronicity of different groups in the amphiphilic aggregates. Then two
examples including dioctadecyldimethylammonium bromide and 1-stearoyllysophosphatidylcholine systems were given
to demonstrate the existence of the nonsynchronicity phenomenon. The study on the cooperativity of phase
transitions could open a new window to understand a series of important questions such as the reversibility of the
phase transitions in amphiphiles.

Keywords: phospholipid, glycolipid, sterol, phase transformation, cooperativity, synchronicity
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