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Alpha-crystallin is one of chaperones to
prevent from abnormal aggregation of pro-
teins in human eye lens. This protein is a
water-soluble aggregate consisting of two
kinds of polypeptide, αA-crystallin and αB-
crystallin. These two polypeptide have
similar aging acid sequences. Here, it leads
a simple question, why does α-crystallin need
two similar polypeptides? In order to an-
swer this question, we have investigated
structural responses of αA-crystallin and
αB-crystallin under environmental stresses,
such as low temperature, UV irradiation,
γ-ray irradiation and so on. By our previ-
ous studies, it has been revealed that αA-
crystallin and αB-crystallin show different
structural responses against low tempera-
ture and UV irradiation: αA-crystallin has
higher structural stability against UV irra-
diation but lower one against low temper-
ature whereas αB-crystallin shows oppo-
site structural stability against two stresses.
We supposed that by consisting of two
polypeptide which have opposite stability
against low temperature and UV irradia-
tion, α-crystallin could develop tolerance to
two external stress.

In order to prove this hypothesis, we
should reveal the structural response of
the complex consisting of αA-crystallin and
αB-crystallin under the external stresses.
For this purpose, we observed the struc-
tural evolution of the complex of αA-
crystallin and αB-crystallin under UV ir-
radiation with small-angle neutron scatter-
ing. The UV light had wavelength range
with 280-360 nm (UV-B) and the SANS in-
tensity was recorded every 30 minutes for
8 hours.

Figure 1(a) shows the SANS profiles of
the complex before and after 8 hr UV irradi-
ation at 37 C and Fig. 1(b) also shows those
at 37C for 0 and 8 hr without UV irradia-
tion. This result clearly indicates that the

complex has tolerance against UV irradia-
tion even though it includes αB-crystallin.
Therefore, we can conclude that the role of
αA-crystallin in the complex is to prevent
from making abnormal aggregation against
UV irradiation.
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Fig. 1. SANS profiles of the complex αA-crystallin
and αB-crystallin.
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