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A recent article in this journal [1] describes a statistical predictor to increase the
efficiency of protein crystallisation screens. The approach is based on the observation
that a correlation exists between the calculated isoelectric point of a protein, pl, and the
difference between the pl and pH of the solution in which the protein was crystallised.
Kantardjjieff and Rupp specifically comment on the lack of any statistically significant
correlation between a protein’s pl and pH of crystallisation conditions. This has been well
documented in the literature [2,3] and is also well understood in condensed matter science,
where polymer model systems have been studied theoretically as well as experimentally
for a long time [4, 5].

The purpose of this comment is to point out that while there is always a correlation
between pl and pH-pl, it is of no significance when no correlation between pl and pH
exists. Ignoring this fact has lead to a serious misinterpretation of crystallistion data.
Crystallisation of (bio-)polymers is being widely applied in molecular biology and designed
protein-specific crystallisation screens are highly desirable to increase the efficiency of
protein crystallizations. We believe, it is important to prevent the misconception that
simple pl calculations can be used to design such screens.

The linear correlation coefficient 7., between two variables x and y, such as pl and
pH, is conveniently defined by their variances o, and oy, and their covariance o,
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where 0, = N3N (2, —2)%, 0, = N'SN (y; — 9)? and 0,y = N7' 2N (i —
Z)(y; — y); T and y denote the arithmetic averages of the data x and y, respectively. For
uncorrelated data o, is zero and as a result r,, is also zero.
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From this definition it is now also straightforward to write the correlation coefficient
between x and y — x

J;c,y — Og

\/aw (0g + 0y — 204y)

Tey—z =

For uncorrelated data (o, = 0), the correlation coefficient between x and x-y is
VOzx
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This is visually illustrated using 10,000 pI and pH data distributed randomly and

uniformly over the full pH range (Figure 1 A and B). Figure 1 C and D were produced
using the same analysis that Kantardjjieff and Rupp used to produce figure 3 in their
paper, and which lead them to the conclusion "It is clear that basic proteins have a
tendency to crystallize 0.5-3 pH units below their pI, whereas acidic proteins prefer to
crystallize 0-2.5 pH units above their pl.” We demonstrated here that this conclusion is
based on misinterpretation of the data and should not be used to guide crystallisation
experiments until a correlation between pH and pl is demonstrated.
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Figure 1: 10,000 uniformly, randomly distributed pl, pH data. A: pH versus pl. B: pH-
pl versus pl. Because pI and pH are uniform random over the same range, op,r & opn
and 7prpH—pr N 273, C: frequency distribution of pH-pl for data data with pI > 7. D:
frequency distribution of pH-pI for data data with pI < 7.



