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Eye lens crystallin is composed of three
types of crytsallin: alpha- (45%), beta-
(20%) and gamma-crystallin (35%). alpha
-crystallin exists a large oligomer with a
molecular weight ranging from 300 kDa
to 1200 kDa [] and is comprised of two
kinds of subunits: alpha A and alpha B
crystallin. Among the three types of crys-
tallins only α-crystallin possesses chaper-
one functionality for preventing the for-
mation of abnormal aggregates in the eye
lens. At present the detailed mechanism
of its chaperone activity is still missing
despite of extensive studies. In order to
overcome such a situation the elucidation
of oligomeric structure ofα-crystallin was
challenged with several methods including
cryo-electron microscope assisted by 3D
reconstruction, analytical ultracentrifuga-
tion, mass spectroscopy, solid-state NMR,
small-angle X-ray scattering (SAXS). How-
ever no consensus on the oligomeric struc-
ture such as modal number of subunits, de-
gree of heterogeneity have been reached
even for recombinant alpha B-crystallin
homo-aggregates, which is in principle free
from post-translational modification. Tak-
ing into account the controversy quater-
nary structure there must inherently exist
the cooperative dynamics of subunits such
as subunit transfer, subunit exchange and
so on between alpha-crystallins. There-
fore the experimental approach, which is
sensitive to the dynamical behavior of
subunits in alpha-crystallin is highly de-
manded. It is considered that the combina-
tion of deuteration-labeling technique and
time-resolved small-angle neutron scatter-
ing (d-TR-SANS) is the only candidate for
tracking the cooperative subunit kinetics in
alpha-crystallin.

In this report we focused on studying
the kinetics of subunits in homo-aggregates
of alphaB-crystallin at 37 C through d-TR-

SANS. SANS experiments were carried out
at QUOKKA installed atOPAL, ANSTO.
Firstly we prepared hydrogenated (haB)
and deuterated alphaB-crystallin (daB) dis-
solved in 82 % D2O buffer, at which
the scattering contrasts are equal in abso-
lute value but just opposite in sign. As
shown in the inset of Fig. 1 the scat-
tering profiles from haB and daB nicely
overlapped. Assuming the subunit ex-
change between them, the scattering con-
trast would start to decrease due to the gen-
eration of alphaB-crystallin having differ-
ent number of deuterated subunits. That
is to say, the progress of subunit exchange
can be monitored from the change of I(0),
which is proportional to the square of scat-
tering contrast with d-TR-SANS. Fig. 2
shows the time evolution of SANS profile
upon mixing haB and daB in 82% D2O at
37 C. With the progress of time a clear
decrease of I(Q) was observed, supporting
the existence of subunit exchange between
haB and daB. The detail analysis on the
subunit exchange in alphaB-crystallin is on
progress.
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Fig. 1. Time evolution of SANS profile after mixing
daB and haB in 82% D2O measured at 37 � C and
inset indicates SANS profiles from daB and haB in
82% D2O.
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