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On amealing at 5C of a gel multilamellar  vesicles  of
dimyristoylphosphatidylglycerol (DMPG) prepared in the presence of 1 M NaCl at pH 7.0 converted
to well-developed crystalline cylindrical structures similar to those formed by Ca®*-bound DMPG. The
new crystalline phase transformed into the liquid crystal phase at 44.2°C. The transition enthalpy (~19
kcal/mol) is about 2.5 times larger than that of the MLV gel to liquid crystal phases, suggesting a

large contribution of pseudo lattice enthalpy to the chain-melting transition of Na*-bound DMPG in

phase  temperature,

the present system. The conversion process of the MLV gel to cylindrical crystalline phases with an
increase in annealing time was investigated by electron microscopy and it was found that a set of
membranes (8-9 lamellae) separated from the MLV surface grows into helical superstructures and,
subsequently, into the final cylindrical structures.
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Fig.1 Protonated (pH<~3) and unprotonated (pH>~3)
states of DMPG.
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Table 1 Representation of DMPG packings in the presence of different cations.
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Fig.2 Negative stain electron micrographs of DMPG in the presence of 1M NaCl at pH 7.0. MLV (A)
grows finally into cylindrical structures (B) by way of helical structures such as shown in E ~ G with
increase in time length of annealing at 5°C. Enlarged micrographs of cylindrical and rod-like
vesicular structures are shown in C and D, respectively.
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Fig.3 Apparent, excess heat capacity (AC)) vs. temperature
(t) curves of DMPG in the presence of 1M NaCl
after annealing at S°C for 0 (a), 9 (b), 16 (c) and
24 hours (d), respectively. Curve e represents a
repeated heating scan after a heating scan shown in
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Fig.4 Schematic diagram of enthalpy (H) vs. temperature

and

liquid crystal

() curves for Lg" and PB’ gel phases of MLV
{(broken lines), cylindrical crystalline phase (solid
lines)

phasc (dotted lines).

Enthalpy curve of the most stable crystalline phase
is given by zero line. Numerical values in the

diagram are transition enthalpies (kcal/mol) in Table

I and a value given by < > is
stabilization enthalpy.

Table 2 Transition temperatures (tp, t, and 1), transition enthalpies (AH) and entropies (AS),

an estimated

and maximum values of excess heat capacity function (AC, max) associated with phasc

transitions of cylindrical crystalline — liquid crystal phases (T.), Lg™ gel — Py’ gel
phases (T;), and Pg' gel — liquid crystal phases (T.).

type of phase

iransition temperature AH AS AC, max
transition (zp, o tc)/°C kcal-mol™! cal-'K"-mol™!  kcal-K™!-mol™!
Ty
(Lg’gel~Py’gel) 19.2 0.8 2.7 0.5
Tm
(Pg’gel—lig.cry.) 24.6 6.8 228 10.5
TC
(cylindrical cry. 442 19.1 60.2 8.6

-+lig.cry.)
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