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complex also plays a role in conferring resistance

against TB.
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Erythroid spectrin, a cytoskeletal protein, inhibits
refolding of denatured heme enzyme, horseradish
peroxidase (HRP). The denatured enzyme after
30 min refolding in the absence and presence of spec-
trin showed significant differences in the enzyme ac-
tivity. The enzymic activity of HRP decreased in the
presence of spectrin when compared with the activity
in absence of spectrin. This inhibitory effect of spec-
trin is abolished when it was preincubated with mag-
nesium-ATP indicating that spectrin exhibits
chaperone-like activity.

SPECTRIN is the major structural protein of the erythro-
cyte membrane skeleton. It is an elongated af-
heterodimer with large molecular weight of approxi-
mately 460,000 Dalton'®. Spectrin isoforms have been
tdentified 1n a wide variety of nonerythroid cells where
they are also localized predominantly along cellular
plasma membranes®. Spectrin binds to a wide range of
ligands starting from metal 1ons like calcium and mo-
lybdenum, fatty acids and phospholipids to proteins like
actin, ankyrin and calmodulin'®. The major function of
spectrin is presumed to establish the cytoskeletal net-
work that provides mechanical strength to cells. How-
ever, its capability to interact with a wide range of
different ligands and its abundance also in nonerythroid
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tissues suggests that spectrin might have a role to play in
other functions as well. Like some of the heat-
shock proteins™® and the eye lens structural protein
a-crystallin®, spectrin interacts with phospholipid mem-
branes®’. Spectrin binds to fatty acids and many other
hydrophobic ligands® ' which is also seen in chaperone
proteins that bind hydrophobic fluorescent probes like
ANS and bis-ANS (ref. 11). The heat-shock proteins and
a few structural proteins, e.g. eye lens a-crystallin have
been shown to exhibit chaperone-like activity by inter-
acting with the denatured proteins'*'*. Also, recently
the cytoskeletal protein, tubulin, has been shown to ex-
hibit chaperone-like activity in preventing the aggrega-
tion of other proteins'’. In view of these properties of
the erythroid spectrin, we tried to investigate if spectrin
can act as molecular chaperone by interacting with the
unfolded proteins. We chose a heme enzyme, horserad-
1sh peroxidase (HRP) for such a study because of (1) the
abundance of haemoglobin in erythrocytes that was ear-
lier known to interact with spectrin'® and (ii) a mono-
meric protein whose folding pathway has been worked
out' "'® and its activity can be readily determined in a
continuous assay.

The enzyme activity of HRP (Type VI, Sigma) was
measured according to the¢ ABTS assay method'® by
following its change in absorbance at 405 nm in 50 mM
phosphate-citrate buffer, pH 5.0. Spectrin dimers were
purified from ovine erythrocyte ghost membranes f{ol-
lowing published protocols'”*°.

HRP (100 pg/ml) was incubated with 6 M guanid-
inium chloride (GdmCl, Sigma) for 2.5 h at 25°C for
denaturation. Refolding was initiated by 40-fold dilution
of the denatured HRP in 50 mM Tris-HCI, pH 7.8 with
or without dimeric spectrin. After 30 min of refolding at
25°C, the enzyme activity was measured by ABTS assay
method. The extent of reactivation of the denatured HRP
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I'igure 1. Histogram representation of the extent of reactivation in
percentage keeping the activity of the native enzyme as 100%. The
empty bar represents the activity of denatured enzyme after 30 min
refolding in absence of spectrin. Bars shaded with horizontal lines
represent the enzyme refolded in presence of spectrin. Bars shaded
with slanted lines represent the enzyme refolded in presence of spec-
trin preincubated with | mM ATP, 10 mM MgCl,. The error bars
represent Standard Error of Mean for 10 independent experiments.

after refolding was determined assuming the activity of
the native enzyme to be 100%.

Figure 1 shows a histogram representation of the data
on the reactivation of the denatured HRP after 30 min
refolding in the absence and presence of two different
concentrations, 50 nM and 100 nM, of dimeric spectrin
in the reconstitution buffer. Reactivation of the enzyme
was found to be inhibited in the presence of spectrin.
When refolding of denatured HRP was carried out in the
presence of 50 nM spectrin preincubated with 1 mM
ATP in 10 mM MgCl,, there was no inhibition in the
- reactivation of the denatured enzyme. At a still higher
spectrin concentration of 100 nM, there was enhance-
ment 1n the extent of reactivation of the enzyme in the
presence of 1 mM ATP in 10 mM MgCl, when com-
pared with that in the absence of spectrin (Figure 1).
The native enzyme does not show any change in the en-
zyme activity in presence of spectrin, indicating that
spectrin docs not take part in the enzyme assay and the
effect observed 1s only due to the inhibition in refolding
of denatyred HRP. Similarly, presence of 10 mM MgCl,
in the reconstitution buffer was also found to have no
effect on the extent of refolding of the denatured HRP
(data not shown).
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Results clearly show that spectrin inhibits refolding of
denatured horseradish peroxidase in the absence of
magnesium-ATP. We have also shown that spectrin
preincubated with magnesium-ATP does not show such
inhibition. Our results show striking similarity with the
Escherichia coli chaperonin, GroEL, which binds with
high affinity to the completely denatured form of lactate
dehydrogenase while such a complex between the
GroEL and the denatured protein is destabilized by the
binding of magnesium-ATP (ref. 21). Spectrin being the
major component of the erythrocyte cytoskeleton, the
chaperone-like activity might be an important {unction
of spectrin in interacting with the non-native forms of

hemoproteins in particular, e.g. hemoglobin, if not all
proteins.
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