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Knowledge of the tertiary structure of myelin basic protein (MBP), and its organisation
within normal compacted and disrupted myelin multilayers, is essential to understanding the
organisation of the myelin sheath and the mechanisms of development of autoimmunity in multiple
sclerosis[4]. Previously, we have employed a functionalised lipid monolayer as a substrate to
produce planar arraysof  hexahistidine -tagged recombinant murine MBP [1, 3]. Optimal
crystallization conditions were determined using a stepwise approach to sample incubation time,
temperature, monolayer composition, buffer composition (including incorporation of divalent
cations and free imidazole) and pH. The choice of diluting lipid incorporated into the substrate
monolayer proved to be the most important variable, and phosphoinositides in particular were shown
to produce planar arrays of anchored MBP [3].

MBP contains lit tle secondary structure in aqueous solution and can be classified as an
intrinsically disordered protein. Thus, MBP has been extremely refractory to crystallization attempts
[5]. Here, we have attempted to improve the crystallinity of our two -dimensional crystals by
attenuating the flexibility of the protein. We have employed lipids as biological chaperones and
osmolytes as chemical chaperonesin an attempt to maximize the proportion of regular secondary
structure within MBP. MBP deiminated invitro to mimic the natural deiminated form found in
individual s suffering from multiple sclerosis has been shown to exhibit greater order in
crystallization experiments [3]. A further quasi -deiminated recombinant form of MBP containing six
Arg/Lys->GIn substitutions has been generated to produce a more homogeneous, reproducible
population of thisless cationic variant [2]. Deletion mutants have also been constructed to remove
both termini, regions predicted to be disordered by neural network analysis. Finaly, dyn amic light
scattering and circular dichroism have been employed to monitor the aggregation and conformation
of MBP populations used for crystallization.

Inclusion of the naturally -occuring osmolyte trimethylamine N-oxide (Fig. 1) resulted in
noticeable improvement over duplicate experiments omitting osmolytes (Fig. 2). The Arg ->GIn
mutant seemed to have a predisposition towards layered growth (Fig. 3).
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Fig. 1. (a, b) Planar crystalline arrays of recombinant murine MBT on a monolayer substrate
consisting of nickel-chelating lipid and phosphatidylinositol 4-phosphate in the presence of
the osmolytes trimethylamine N-oxide and L-proline. Scale bars represent 100 nm.

Insets: ourier transforms of well-ordered regions within the arrays.
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Fig. 2. Planar crystalline arrays of recombinant murine myelin basic protein on a monolayer
substrate consisting of an equal proportion of nickel-chelating lipid and phosphatidylinositol
4-phosphate in the absence of any osmolytes. Scale bar represents 100 nm.  {rset: ourier
transform of best-ordered region.

Fig. 3. Layered planar arrangement of Arg->Lys mutated MBP on a monolayer substrate
consisting of’ nickel-chelating lipid and phosphatidylinositol 4-phosphate in the presence of
trimethylamine N-oxide and L-proline. The numbers of lavers in each density region are
labelled. Scale bar represents 100 nm.
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