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A Gel-Mediated Feeding Technique for Protein Crystal Growth from Hanging
Drops
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Abstract

A procedure which allows an investigator to supply a
crystal with fresh mother material without inducing
significant growth defects is described. This tech-
nique requires that the crystal is grown in a gelled
hanging or sitting drop. An example concerning a
model macromolecule, hen egg-white lysozyme, is
given. Extension of this procedure to other macro-
molecules is discussed.

Introduction

Most protein crystal growth experiments are per-
formed using the widespread hanging- (or sitting-)
drop technique. This technique requires limited
quantities of mother material solutions (2030 w.1) so
that many trials can be made, covering a large range
of nucleation and crystal growth conditions. The
consequence of such a parsimonious supply of solute
is the limited size of crystals which can be expected,
especially when more than one crystal has nucleated
in the same droplet. One is tempted to replenish the
droplet with solute by adding a new protein solution
droplet but, due to perturbating effects induced by
the coalescence of old and new droplets and subse-
quent mixing, growth defects can be generated at the
seed/new crystal interface. Furthermore, secondary
nucleation can be a problem.

Recently, it has been shown that biological macro-
molecule crystals can be grown in gel media by the
hanging-drop technique (Provost & Robert, 1991).
The main advantage of this method is the presence of
a gel layer surrounding the crystal which shelters the
growing interface against perturbation and, conse-
quently, provides better quality crystals (Miller, He
& Carter, 1992). It is proposed to take advantage of
this protecting effect by supplying the crystal with
fresh mother material. An experimental procedure is
illustrated here for the case of hen egg-white (HEW)
lysozyme crystals.

Experimental

Fig. 1 shows how the composition of the growth
solution of the hanging drop varies at the different
steps of the feeding process.
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Step 1

The initial drop is formed by coalescence of a cold
(293 K) droplet of HEW lysozyme solution
(30 mgml~') and a warm (313 K) droplet of NaCl
solution (0.8 M) containing 0.1%wt agarose. Both
solutions have been prepared with 0.05 M acetate
buffer solution (pH 4.75). In the present case, the
volume of each droplet is 10 pl. Practical details on
crystallization protocol (gel preparation, removal of
crystals out of the gel) are given in Robert, Provost
& Lefaucheux (1992). The drop, which rapidly gels
as the temperature is decreased to room temperature,
is then suspended over a reservoir filled with the
0.8 M NaCl solution.

Step 2

After dehydration owing to water-pressure equili-
bration between drop and reservoir, the volume of
the droplet is reduced by one half and the solution
becomes strongly supersaturated so that crystals
nucleate and begin to grow.
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Fig. 1. Solubility variation of HEW lysozyme as a function of
NaCl content at room temperature (dotted line); data are taken
from Riés-Kautt & Ducruix (1989). In this diagram, the path
followed during the different steps of the feeding process is
drawn (full line) together with a schematic representation of the
crystal in the gelled hanging drop.
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