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intensity when doing DLS measurement. After the protein
has been placed in the new buffer, concentrate it and set up
crystallization trials.

[0051] If conditions are not optimal after performing the
initial buffer screening, proceed to use additives. At final
concentration, common additives used are 5% glycerol, 10%
glycerol, 25, 50, and 100 mM NaCl, 0.1%, 1% octylgluco-
side, 10 mM betamercaptoethanol, 5 mM dithiothreitol, 2
mM CHAPS. The procedure is as follows to perform addi-
tive screening: (A) Use only enough protein to test for the
additives. Calculate how much protein needed: # of addi-
tivesxprotein (2 mg/ml)x20 pl. Estimate some loss during
concentration and use this amount to exchange the protein
into the best buffer condition found above (Step 12) at a
concentration of 50 mM. Use a concentrator (Apollo,
Ultrafree, etc.) to concentrate the protein: (a) add the
selected buffer to the protein (1:5 dilution, invert gently),
concentrate down; (b) add more buffer (1:5 dilution) con-
centrate again; (c) repeat step (b) one more time. Alterna-
tively the protein can be dialysed against the selected buffer
and then concentrated to 2 mg/ml. (B) Based on the protein’s
properties, decide which additives are going to be tested
with the selected buffer (e.g., if it has cysteines it may be
preferable to use betamercaptoethanol or dithiothreitol). (C)
The total volume of the sample to be 15-20 ul and the protein
concentration to be 1-2 mg/ml. Place 15-20 pul of protein (1-2
mg/ml) in 0.5 ml eppendorf tubes and add stock additives to
each of the tubes to desired concentration. Mix gently by
pipetting up and down. (D) Let these samples incubate for
30-60 minutes at room temperature, but preferably over-
night. (E) Spin the samples in a microfuge for 5 min and
perform DLS on each sample, compare to the results from
Step 12, and determine the optimal condition. (F) The
optimal buffer with the best additive is then used to
exchange the protein using a concentrator as indicated in
Step A. Crystallization trials are then performed.

TABLE 6

List of Additives (final concentration):

10 mM BME

2 mM CHAPS

5 mM DTT

5% glycerol

10% glycerol

25 mM NaCl

50 mM NaCl

100 mM NaCl

0.1% Octylglucoside
1.0% Octylglucoside

[0052] The present embodiments, examples, methods, and
procedures are meant to exemplify and illustrate the inven-
tion and should in no way be seen as limiting the scope of
the invention. Variations in the compositions, buffers, addi-
tives and their concentrations and various modifications of
the methods and applications thereof of the invention will be
apparent to those skilled in the art without departing from
the scope and spirit of the invention.

[0053] Any patents or publications mentioned in this
specification are indicative of levels of those skilled in the
art to which the invention pertains and are hereby incorpo-
rated by reference to the same extent as if each was
specifically and individually incorporated by reference.
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What is claimed is:

1. A method for optimum solubility screening to crystal-
lize proteins comprising the following steps:

(a) providing a reservoir of buffer in a container, wherein
the container has a cover slip;

(b) depositing an aliquot of said buffer either on the cover
slip or on a pedestal in the container above the buffer
reservoir in each container;

(c) placing a protein in said aliquot of said buffer to form
a protein solution drop;

(d) inverting the cover slip onto (over) the container;

(e) incubating the container at a given temperature for a
sufficient time; and

(f) evaluating said protein solution drop for solubility and

monodispersity.

2. The method of claim 1, wherein the steps are repeated
or performed in parallel with a set of at least 4 buffers for
each protein provided in order to screen for the optimal
solubilization conditions.

3. The method of claim 2, wherein the set is comprised of
24 buffers.

4. The method of claim 2, wherein the set of 24 buffers is
Table 1.

5. The method of claim 1, further comprising step (g)
exchanging the protein into the buffer wherein the protein
solution drop is soluble and monodispersed to conduct
crystallization trials.

6. The method of claim 1, wherein the evaluating step is
carried out by dynamic light scattering.

7. The method of claim 1, wherein a protein solution drop
is monodisperse if its radius is <5 nm and polydispersity is
<30%.

8. The method of claim 1, wherein if after step (f) the
protein solution drops are not soluble or monodispersed,
steps a-f are repeated with the buffer which showed the
lowest monodispersity, further comprising step (c.1) adding
an aliquot of an additive to said protein solution drop to find
the best condition.



