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α-crystllinexists as oligomers consisting
of a total of about 20˜40 subunits of two ho-
mologues:αA andαB. The most fascinat-
ing and interesting feature ofα-crystllin is
its chaperone activity, suppressing the on-
set of abnormal aggregation of various tar-
get proteins. However, the detailed mech-
anism of chaperone activity in α-crystllin
is still a matter of discussion. α-crystallin
does not possess fixed quaternary struc-
ture rather“dynamic quaternary structure”
induced by reorganization of constituting
subunits in α-crystllin. One of the candi-
dates for elementary step for dynamic qua-
ternary structure must be subunit exchange
betweenα-crystllin oligomers. We applied
deuteration-assisted small angle neutron
scattering (DA-SANS) method on recombi-
nant α-crystllin. Especially, we have pre-
pared partially deuterated (75% deuter-
ated) α-crystllin. From preliminary calcu-
lation, it was estimated that 75% deuter-
ated is nearly contrast matched in 100%
D2O. We focused on subunit exchange
between hydrogenated α A-crystallin and
75% deuterated α B-crystallin under the
mixing ratio of 3:1, mimicking the native
eye lens environment. DA-SANS experi-
ment was performed with Quokka at 37
C at the time interval of 15 min. Fig. 1
(A) shows the scattering profile from 75%
deuterated α B-crystallin in 0%, 60% and
100% D2O buffer. It can be clearly seen
that 75% deuterated α B-crystallin was
matched out in 100% D2O buffer, certifi-
cating the proper deuteration level of par-
tially deuterated α B-crystallin. Fig. 1(B)
shows the time dependence of forward
scattering (I(0)) after mixing 75% deuter-
atedαB-crystallin and hydrogenatedαA-
crystallin. Decrease of I(0) was observed,
implying the existence of subunit exchange
between α B-crystallin and hydrogenated
α S?crystallin. Interestingly, it was found

that about half of the constituting sub-
units in oligomeric α A-crystallin was ex-
changeable from the fit to the time depen-
dence of I(0). At present, biological in-
terpretation for the difference of subunit
exchange between homo-oligomeric α B-
crystallin and hetero-oligomeric is not ob-
tainable. The complementary studies with
mass spectrometry and small angle X-ray
scattering (SAXS) are on going.

Fig. 1. (A) 75% alpgaB-crystallin in 0%, 60% and
100% D2O buffer. (B) Time evolution of I(0) of 75%
deuterated α B-crystallin and α A-crystallin with
the mixing ratio of 1:3.
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