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Abstract. A method for the purification of brain-type creatine kinase (B-CK) from several
tissues of the chicken, e.g., brain, retina, gizzard and heart was developed involving (1) an
affinity chromatography step on Sepharose Blue from which B-CK was specifically eluted by
ADP and (2) a subsequent anion exchange chromatography step on a fast protein liquid
chromatography Mono-Q column. Two distinct peaks with B-CK activity, both purified to
= 99% homogeneity and displaying specific enzyme activities of 300-400 pmol CP/min/mg
1t pH 7.0 and 25 °C, were eluted by a salt gradient at a plateau of 150 mmol/l NaCl. The ratio
of the two B-CK peaks varied in a tissue-dependent manner, indicating that in chicken the
dimerization of native BB-CK from the two major B-CK subunit species is tissue-specific
and nonrandom in neural tissues. The fast, efficient and convenient method for the purifi-
cation of B-CK at small or large scale, operating at yields of 50-70%, makes the purification
of this rather labile enzyme from small amounts of tissues possible and greatly facilitates the
subsequent characterization of both major and minor dimeric BB-CK subspecies present in
these different tissues.

Introduction dependent processes within a given cell [re-
views ref. 1 and 2).
Creatine kinase (CK) is thought to play an Most of the procedures for the purifica-

important physiological role in the energy tion of brain-type creatine kinase (B-CK; EC
metabolism of tissues with high energy re-  2.7.3.2) are tedious, time-consuming and in-
quirements, e.g., skeletal and cardiac muscle, volve steps such as precipitation of the en-
brain and smooth muscle by locally regener-  zyme by cold ethanol [3] followed by several
ating the ATP used for a variety of ATP- ion exchange chromatography steps that, in
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combination with the time factor, can lead
to partial proteolysis, inactivation or dena-
turation resulting in a loss of the rather
labile enzyme. These factors made it diffi-
cult to purify B-CK from small amounts of
tissue.

In the past, the common starting materi-
als for the preparation of B-CK have been
large amounts of adult brain tissue [3] which
is known to be high in proteolytic activities.
However, the fact that B-CK, unlike the
muscle-specific M-CK, is present in several
other tissues than brain, ¢.g., in smooth mus-
cle (gizzard), kidney and retina made it nec-
essary to develop a high-yield purification
method for this enzyme from small amounts
of tissues. This is crucial for the further
detailed characterization of B-CK, known to
display significant microheterogeneity in
these tissues, by protein chemical and molec-
ular biological standards [4, 5]. On two-
dimensional gels B-CK from chicken was
shown to run as two distinct major polypep-
tide spots present in a 1:1 molar ratio [5]
with additional satellite spots most likely
generated by post-translational phosphoryla-
tion [6].

Here, we describe a small-scale two-step
purification method for B-CK from small
amounts of several tissues of the chicken
that is also applicable for large-scale prepara-
tion if an additional ammonium sulfate pre-
cipitation step prior to the Blue Sepharose
(BS) column is introduced. In chicken, the
most convenient source for butk B-CK prep-
aration turned out to be cardiac muscle tis-
sue which, unlike in vertebrates, contains
high concentrations of B-CK [7). This
method may also greatly facilitate the isola-
tion of genetically engineered or in vitro
mutated CK obtained as expression prod-
ucts from Escherichia coli or yeast lysates.

Materials and Methods

Purification of Brain-Type B-CK from Small

Amounis of Different Tissues of the Chicken

Less than 1 g of adult chicken brain, retina, gizzard
or heart tissue, each known to contain B-CK as the
major CK isoenzyme species [7], were homogenizedin.
1:4 w/v of MSH buffer [220 mmol/l mannitol, 70
mmol/l sucrose, 10 mmol/l HEPES, | mmol/l EGTA,
5 mmol/l MgCls, 2 mmol/l -mercaptoethanol (BME)
at pH 7.4] and extracted by stirring for 30 min. The
homogenates were centrifuged at 14,000 g for 15 min
and the supernatants dialyzed against Blue Sepharose
(BS) buffer at pH 7.0 (BS 7.0 buffer: consisting of 20
mmol/l sodium phosphate, | mmol/l EGTA, 5 mmol/l
MgCl,, 2 mmol/l BME at pH 7.0). Just before affinity
chromatography the pH of the extracts was adjusted to
pH 6.3 by diluted HCI and the adjusted extracts were
loaded onto 23 m! BS columns (1.2 X 20 cm, 23 ml,
Pharmacia, Sweden) equilibrated in BS buffer at pH
6.3 (BS 6.3 buffer). The amount of total protein loaded
onto the affinity columns was limited to 3 mg/mi of
swollen resin, which turned out to be a critical point of
this purification procedure. After washing with BS
buffer at pH 6.3 until the absorbance at 280 nm
reached baseline level, B-CK was specifically eluted
from the affinity matrix by BS buffer at pH 6.3 con-
taining in addition [0 mmol/l ADP (BS 6.3 plus ADP.
buffer) similar to the procedure applied for the purifi-
cation of mitochondrial CK [8, 9]. The BS column was
washed with washing buffer (WB) at pH 8.5 (WB 8.3
buffer, consisting of 0.1 mol/l Tris-HCl and 1 mol/l.
NaCl at pH 8.5). The fractions containing CK activity
were pooled (BS-CK pool) and the ADP removed by
precipitation of the CK protein at 80% ammonium .
sulfate saturation. This step is necessary to obtain the
Mono-Q elution profiles shown in figure 2. The pre-
cipitated B-CK was resuspended and dialyzed against
a mono-Q buffer (BT 6.8 buffer, consisting of 1§
mmol/l Bis-Tris, 0.2 mmol/l EGTA, | mmol/l MgCl;,
2 mmol/l BME at pH 6.8), passed through 0.2 pm ster-
ile filters and applicd to fast protein liquid chromatog-
raphy (FPLC) Mono-Q HR 5/5 column (Pharmacia,
Sweden) equilibrated with the Mono-Q buffer at'pH
6.8. ;

For optimal purification 2-3 mg of total protein
was loaded per run and a resolution of two peaks con-
taining B-CK activity achieved by salt gradient elu-
tion with an isocratic step at 150 mmol/l NaCl
(fig. 2). E
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Large-Scale Purification of B-CK Jrom Chicken

Heart

For large-scale purification of B-CK 5-200 g of
adult chicken tissues (either brain, heart or gizzard)
were extracted as described above, but instead of
directly loading the dialyzed supernatant of the ho-
mogenate onto the BS column, an ammonium sulfate
cut between 50 and 65 % saturation at pH 7.0 had to
be introduced to remove significant amounts of con-
taminating proteins, for the operational loading ca-
pacity of the large scale BS column (280 ml, 3.5 X 30
cm) had to be limited to 3-4 mg of total protein per
milliliter wet resin. Otherwise, if more protein was
loaded, the subsequent elution by ADP was no longer
specific for CK. The ammonium sulfate precipitation
step at 80% (NH;)280, saturation at pH 6.2 in the
presence of an extra 3 mmol/l BME was introduced
after the BS column in order to reduce the volume of
the pooled BS CK fractions to be loaded onto the
Mono-Q anion exchange resin and to remove the
ADP nucleotide that would otherwise interfere with
the optical density readings at 280 nm during the

Mono-Q runs.

Creatine Kinase Activity Measurements and

Kinetics

Creatine kinase enzyme activity was measured by
pH stat as described in detail [10] and was expressed
in international enzyme units (1 1U = 1 pmol CP
hydrolysed per minute at 25°C and pH 7.0). Specific
enzyme activity of individual fractions {0.2-0.5 m})
of the two B-CK peaks obtained by FPLC Mono-Q
anion exchange chromatography (see peak I and II of
fig. 2) were determined.

Gel Electrophoresis and Protein Determination

Polyacrylamide gel electrophoresis (PAGE) in the
presence of sodium dodecyl sulfate (SDS) was per-
formed according to Laemmli {11] and two-dimen-
sional gels for experiments on differences in isoelec-
tric point (IEF) according to O-Farrell [12], where the
modified protocol described by Rosenberg et al. [5]
was closely followed. Gels were stained for protein
with Serva Blue R. Protein determinations were per-
formed using the Bio-Rad reagents and a 2 mg/ml
BSA standard from Pierce Chemicals [13).

Immunoblotting
Proteins separated by PAGE or 2d gels were elec-
troblotted [14] and after reversible staining for pro-

tein with Ponceau Red-S dye, the blots were immu-
nostained with rabbit anti-chicken B-, M- and Mi-CK
antibodies generated and characterized in this labora-
tory [8, 9, 14, 15].

Results and Discussion

The purification scheme was developed
on the basis of an earlier observation [8] that
the mitochondrial CK i1soenzyme (Mi-CK)
could be eluted very specifically from a BS
affinity matrix by ADP at pH 8.0. Instead of
extracting Mi-CK from a washed mitochon-
drial pellet of chicken heart [7, §], superna-
tants of total tissue homogenates obtained
by centrifugation were directly dialyzed
overnight against BS buffer at pH 7.0. The
pH of the extracts was changed to pH 6.2 on
the next day and the clarified supernatants
applied directly to equilibrated (at pH 6.3)
BS affinity columns. Using an isotonic MSH
buffer (containing mannitol, sucrose and
HEPES, see Materials and Methods) for ho-
mogenization of the tissues prevented the
rupturing of mitochondria and thus pre-
vented leakage of mitochondrial Mi-CK
isoenzyme into the supernatants. By centrif-
ugation of the intact mitochondria from the
crude extracts, supernatants which were free
of Mi-CK were obtained as confirmed by
immunoblotting and by cellulose polyacetate
electrophoresis (not shown).

The resulting absorption profile at 280
nm of a typical BS affinity chromatography
run is shown with an extract from chicken
gizzard (fig. 1). Buffer composition and pH
were chosen such that all the extracted CK
activity was bound to the BS matrix (see
Materials and Methods). In order not to
overload the column, the loading of total
protein was limited to 3 mg of protein per
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Fig. 1. Elution profile of gizzard ex-
tract from a BS affinity column and
specific elution of B-CK by ADP. The
supernatant of crude gizzard extract
was dialyzed against BS 7.0 buffer (20
mmol/l sodium phosphate, | mmol/l
EGTA, 5 mmol/l MgCly;, 2 mmol/l
BME at pH 7.0}, applied at a flow rate
of | mi/min and at 3 mg of total pro-
tein/ml of swollen resin, directly after
adjustment of the pH of the extract to
pH 6.3 (BS 6.3 buffer), onto a BS col-
umn (1.2 X 20 cm) equilibrated with
BS 6.3 buffer.

Fractions 4-10; breakthrough after rinsing with
BS 6.3 buffer; fractions 17-22: B-CK eluted by addi-
tion of 10 mmol/l ADP to the BS 6.3 buffer (note
concomitant elution of CK with rising ADP levels,
the high optical density level of fractions 18-32 is due
to absorbance of adenine nucleotide); fractions 27—
34: washing with BS 6.3 buffer; and fractions 34-40:

milliliter of BS matrix, because most of the
other contaminating proteins of the extract
did also bind to the column under these con-
ditions. Only about 25% on average of the
total protein loaded appeared in the BS
break-through fractions (fig. 1) if unfraction-
ated tissue extracts were applied to the BS
affinity column which was subsequently
washed with the loading buffer (table 1, BT =
break-through fractions). The protein com-
position of the various tissue extracts and of
the BS break-through fractions are shown in
figure 3, lanes | and 4, respectively. Instead
of using a salt gradient for stepwise elution
of proteins, most of the bound B-CK activity
was rather specifically eluted by addition of
10 mmol/l ADP to the BS pH 6.3 buffer. The
efficiency of this step is illustrated in figure 3
by comparing the crude extracts loaded (lane
1) with the material eluted by ADP (lane 5)

elution of remaining protein by high-salt washing
buffer {WB 8.5 buffer: | mol/l NaCl, 0.1 mol/l Tris-

HCI, pH 8.5). Fraction size (horizontal bar in upper '
left corner corresponds to two fractions) was 8 mlL
This figure is representative for the small-scale purifi-
cation by BS of B-CK from several tissues (see
fig. 3). '

containing already highly enriched B-CK (ta-
ble I: BS CK-pool, BS-CK) that was ob-
tained by a single-step purification. The
prominent band with an apparent M; of
43,000 was identified to be B-CK by immu-
noblotting and the CK activity of the frac-
tions was measured (table 1). In all these
cases, even without an ammonium sulfate .
fractionation step before the BS chromatog-
raphy (as shown in fig. 3 for heart), the B-CK
eluted in this way from the BS was over 60%
pure. In order to demonstrate the specificity
of the ADP elution step for B-CK under the
experimental conditions chosen, the pro-
teins still remaining bound to the BS after
ADP elution were eluted by a high-salt wash-
ing buffer (WB 8.5 buffer, consisting of 0.1
mol/l Tris-HCl and 1 mol/l NaCl at pH 8.5),
In all cases approximately 40% of bulk pro-
tein applied to the column was still bound to
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Fig. 2. Comparative elution profiles from FPLC
Mono-Q anion exchange column of B-CK from dif-
ferent tissues of the chicken. B-CK prepurified by BS
affinity chromatography from chicken cardiac mus-
cle (a), gizzard (b}, brain (c), and retina (d) loaded at
a flow rate of 1 ml/min and a total amount of 2.3
mg of protein per run onto an FPLC Mono-Q HR 5/
5 apion exchange column which had been equili-
brated with Mono-Q buffer (BT 6.8 buffer: 18
mmol/l Bis-Tris, 0.2 mmol/l EGTA, | mmoll
MgCls, 2 mmol/l BME at pH 6.8) and eluted by a
linear salt gradient with a isocratic step at 150
mmol/l NaCl separating B-CK in two distinct peaks

Activity, pmo! CP/min- ml (KX}

WSS iy amo Colmint

NaGl mmol i
. Activity, smol CP/min.

- PracionNe

(I and 1) designated type [ and type 11 B-CK. Note
that the relative size of type I to type I B-CK peaks
is approximately 1:4 in cardiac and smooth muscle
versus 1:10 in brain and retina indicating a tissue-
specific as well as a nonrandom dimerization of B-
CK monomer subspecies in chicken brain and retina
(see Results and Discussion), Protein profiles re-
corded by absorption at optical density 280 nm
(——); salt gradient (~.~.) and CK activity of indi-
vidual fractions ({{j) are plotied versus fraction num-
bers. The volumes of the fractions, varying in size,
are indicated by the bars at the upper left of each
Mono-Q elution profile,
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Fig. 3. Efficiency of purification scheme for B-
CK from several tissues of the chicken documented
by PAGE. Analysis by 10% polyacrylamide gel elec-
trophoresis in the presence of NaDodSO4 (SDS) of
different fractions during purification of B-CK from
chicken heart, gizzard, brain and retina, Extracts
from the respective tissues {lane 1); pellets (Psy) ob-
tained by precipitation at 50% (lane 2), and 65%
ammonium sulfate saturation (lane 3); break-
through from BS column (lane 4); pooled B-CK frac-
tions eluted by ADP from BS Sepharose (BS-CK
pool, lane 5); material eluted by high salt from BS

the matrix after ADP elution (table 1, WB
8.5). Only negligible amounts of B-CK activ-
ity, amounting to 1-2% of the total, were
found in the high-salt fractions, the protein
composition of which is shown in figure 3,
lanes 6, for gizzard, brain and retina.

(WB-8.5, lane 6); type 1 B-CK from Mono-Q (lane
7); type 11 B-CK from mono-Q (lane 8); DF = dye
front; M, markers (BioRad low M, standards) are
indicated in kilodaltons. All lanes except lanes 4 and.

6 contained 1 IU of CK activity before sample prep-

aration and loading for PAGE. The sum of total pro-
tein of lanes 4, 5 and 6 corresponds to that loaded in
lane 3. The first and second 8 lanes of each gel panel
show protein stained by Serva Blue and silver stain-
ing, respectively. Note the high degree of purity
of type I and type Il B-CK in lanes 7 and 8, respec-
tively.

In order to reduce the sample volumes of
the pooled fractions that had been eluted by
ADP from the BS (corresponding to BS-CK
pool, table 1 and 2) and also to separate pro-
tein from ADP, the proteins including B-CK
present in these pooled fractions were pre-
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Table 1. Summary of protein elution data with
extracts of different tissues from the BS columns and
final specific CK activity of B-CK from chicken car-
diac and smooth muscle, brain and retina

Tissue Protein, % Moneo-Q):
specific
BT BS-CK WB-8.5  activity
EU/mg
Heart 14 15 400
Gizzard 29 26 41 350
Brain 25 10 40 320
Retina 20 15 40 300

In the first three panels the relative amounts of
total protein in each of the three pools from the Blue
Sepharose column (BT = protein of break-through;
BS-CK = protein eluted from Blue Sepharose by ADP;
WB-8.5 = protein eluted by high salt washing buffer at
pH 8.5; for details see also fig. 1) are listed for the
extracts of each of the tissues indicated on the left.

Note that between 10 and 29 % of the total protein
appeared in the break-through peak, whereas more
than 40% did bind strongly to the BS and was subse-
quently eluted by high-salt WB. The peak containing
CK activity, specifically eluted by 5-10 mmol/l ADP
(BS-CK), represented only 10-26% of the total pro-
tein, the composition of which is shown in figure 3.
The fourth panel lists the average specific CK activi-
ties obtained after final purification by Mono-Q
FPLC of B-CKs from the various tissues.

cipitated by the addition of ammonium sul-
fate to 80% saturation. When this step was
omitted the elution profiles recorded by op-
tical density measurement at 280 nm of the
subsequent FPLC Mono-Q column runs
(fig. 2, all profiles were obtained with ammo-
nium sulfate-precipitated protein) were se-
verely distorted by the presence of highly
absorbing nucleotide (not shown). Other-
wise, the optical density recordings at 280
nm faithfully reflected the protein content of
the different fractions as shown in figure 2

where representative elution profiles of pro-
tein and B-CK activity from the Mono-Q
anion exchange column are given for the var-
1ous tissues. By using an optimized salt gra-
dient elution method with an isocratic pla-
teau at 150 mmol/l NaCl, B-CK was resolved
into two distinct individual peaks, both con-
taining CK activity and termed type I and
type 11 B-CK. The ratio of the two B-CK
peaks varied in a tissue-dependent manner,
that is, in muscle tissues (cardiac and smooth
of the chicken) the ratio of type I/type II CK
was 1/4, whereas in neural tissues (brain and
retina) the ratio was in the order of 1/10. The
same ratios were observed in control purifi-
cations operating at very high yields where
the 80% ammonium sulfate precipitation
step was omitted and peak ratios were iden-
tified by CK-activity measurements. In addi-
tion, the tissue-specific ratios of type I/type
IT CK peaks were stable and did not change
upon rechromatography on Mono-P under
native conditions. The protein profiles par-
alleled the CK activity profiles (fig. 2) indi-
cating the high purity of both type I and type
[T B-CK species as demonstrated by PAGE
in SDS (fig. 3, lanes 7 and 8, showing type 1
and type I B-CK, respectively). No signifi-
cant differences in specific CK activity could
be determined throughout the peak frac-
tions, which was also an indication for the
purity of the material. It was shown by cellu-
lose polyacetate electrophoresis and immu-
noblotting of type T and type II fractions that
they consisted of B-CK only and not of any
other CK isoform, e¢.g. M-CK or Mi-CK (not
shown here). This fact was also confirmed by
analysis of the two B-CK types by two-
dimensional gel electrophoresis (fig. 4). The
average specific CK activity values found for
B-CK of various chicken tissues summarized
in tableI (column under Mono-Q), were
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ranging between 300 and 400 enzyme units
per milligram of protein. Despite the fact
that the specific CK activity for B-CK in the
initial extracts from brain and retina was
lower by a factor of two compared to that of
extracts from heart and gizzard (not shown),
the final products of B-CK from brain and
retina were equivalent in terms of purity to
the latter two as judged by PAGE (fig. 3,
compare lanes 7 and 8 of all four tissues).
The somewhat lower specific enzyme activ-
ity of B-CK from brain and retina compared
to that from heart and gizzard (table 1) may
correlate with the higher proteolytic activity
of neural tissues.

In figure 4 results of the analysis by 2d-gel
electrophoresis of type I and type II B-CK
peak fractions derived from cardiac muscle
extracts are shown. Clearly, the type I peak
only contained one B-CK monomer species
corresponding in electrophoretic mobility to

Fig. 4. Analysis by two-dimensional PAGE of '
type I and type II B-CK peaks obtained from FPLC
Mono-Q chromatography. Enlarged views (ca. 2 X}
of the areas of interest of two-dimensional slab gels
after staining for protein showing the pattern of 2 g
of type I B-CK (a), 3 pg of type Il B-CK (b), and a
mixture of the two (panel ¢). Separation of proteins
was by isoelectric focussing (Pharmalyte, pH range
5-8) on the horizontal axis (OH~ = basic, cathode to
the right, and H* = acidic, anode to the left) and by
SDS-PAGE in the vertical axis. Note: type I B-CK
from Mono-Q contained exclusively the basic Bp-CK
subunit species whereas type 11 B-CK was enriched in
the acidic B,-CK subunit species, but still showed sig-
nificant amounts of By, subunit. Therefore, type I B-
CK consists of a mixture of the two B-CK dimer spe-
cies B,B, and B,B,. :

the basic B-CK subunit termed B, (fig. 4,
panel a), whereas in the type II peak both the
basic (Bp) and acidic (B,) B-CK subspecies
were present (fig. 4, panel b). A comigration
experiment of type I with type I B-CK
(fig. 4, panel ¢) revealed that the monomer
species present in type 1 B-CK fractions is
indeed identical to the basic monomer By, of
type Il B-CK. Therefore, it is concluded that
type I B-CK consists exclusively of the By,By-
CK dimer species, whereas type II B-CK
peak contains B,B,- as well as B,B,-CK di-
mer species that are not separated by Mono-
Q chromotography. e

In table 2 the results of a large-scale puri-
fication are summarized, starting from 130 g
of chicken cardiac muscle mince yielding
60-70 mg of pure B-CK. In this case the
ammonium sulfate fractionation step de-
scribed earlier was introduced before the BS
step in order to reduce bulk protein and not
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Table 2. Summary of large-scale purification of B-CK of chicken cardiac tissue

Sample Volume Protein Activity Specific activity Purification Yield
ml mg EU EU/mg factor, X %

Extract 585 3,182 56,958 (8 100

P 72 773 42,032 54 3 75

BS.CK pool 109 12 31,779 285 5.2 75

Mono-Q 404 1.4 93

For large-scale purification, starting with a centrifuged MSH extract from 130 g of chicken cardiac muscle,
an intermediate ammonium sulfate fractionation step (Pgs; taking material precipitated between 50 and 65%
ammonium sulfaie saturation) was introduced before BS affinity f:hromatography from where B-CK was spe-
cifically eluted by ADP and pooled (BS-CK pool) and finally punfxed by FPLC on Mona-Q..

The purification factors necessary to obtain pure B-CK from chicken gizzard, brain and retina were approx-
imately 20 X, 50X and 52X, respectively. In all cases the yield was above 50% of .total CK present in the
initial, centrifuged extracts. For efficiency of this purification see analysis by PAGE in figure 3.

to exceed the loading capacity (3 mg of pro-
tein per milliliter of swollen resin) of the
affinity column (see Materials and Meth-
ods). This step, however, is not essential,
especially if one starts with small amounts of
tissue (fig. 3), but it helps to reduce volume
and lowers the amount of BS resin required.
The conditions of the ammonium sulfate
fractionation step optimized for chicken
heart tissue gave generally >50% yield.
When this step was omitted, e.g., with the
other tissues shown in figure 3, the overall
yield exceeded 70% (!) and the quality of the
final B-CK product in terms of purity was
similar in all cases as illustrated in figure 3
and table 1. Thus, this very simple purifica-
tion scheme consisting of two main steps, an
affinity chromatography step on BS with a
specific elution of B-CK by ADP, and an
FPLC anion exchange step on Mono-Q, is
not only yielding pure B-CK from any
chicken tissue of interest, but can also be
used to separate different dimeric subspecies
of chicken B-CK. This method proved to be

an extremely useful tool for the characteriza-
tion of the two major chicken B-CK mono-
mer subspecies B, and By, [6] as well as for a
minor B-CK subspecies observed on 2d gels
of purified B-CK from many animal species
including rat. The latter B-CK satellite sub-
species, slightly more acidic than the B,
monomer, is likely to be a phosphorylation
product of By, [6]. This is in accordance with
results obtained with rat B-CK where a sim-
ilar satellite subspecies of B-CK has been
shown to be due to phosphorylation [16).
In addition, since the B-CK monomers
B, and By have been shown to be present in
a 1:1 ratio in all chicken tissues studied that
contain B-CK [5, 6, this communication],
the consistently observed tissue-dependent
difference of BB-CK dimer ratios resolved
on the Mono-Q column (fig. 2) may reflect
the existence of a mechanism influencing
the tissue-specific, nonrandom dimerization
of the two B-CK monomer subspecies B,
and By in neural tissues (Brain and retina)

[6].
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The method described here may be a ma-
jor advantage for the fast isolation of B-CKs
produced by in vitro expression systems us-
ing molecular cloning techniques, thus
avoiding older procedures that were rather
tedious and time-consuming.
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