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ABSTRACT

Crystalins in the eyes would loss their structura stability and then aggregate
because of UV damage, glycation, and oxidation during lifespan. Crystallin
aggregation might be a maor cause to cataract formation. a-Crystallin, a maor
protein of all vertebrate lenses (about 30%), consisting of two subunits aA and aB,
could prevent other crystallin aggregations by its chaperone-like activity. It suggested
that the chaperone-like activity of a-crystalin might be related to the cataract
formation during aging. aB-crystallin, one subunit of a-crystallin, could be found in
heart and muscle and other tissues. aB-crystallin was found to be functionally related
to the stability of cytoskeletons, especially with intermediate filaments. In our
previous studies, we cloned and expressed the recombinant aB-crystalins from
porcine and catfish. The comparison studies were focused on the structural stability,
chaperone-like activity, and other biophysical characteristics. We tried to explain the
dependence of functional differences on structure. These results have been published.
In this study, we have constructed the conserved domains chimeric mutants to explore
the structure-function relationship directly. These results indicated that the
determinant of functional differences was the a-crystallin domain, the most conserved
domain in small heat shock protein family. The further studies on a-crystallin domain

might give us detail mechanism of a-crystallin chaperone-like activity.
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Figure 1: Sequence alignment and chimeric construction between catfish and porcine
aB-crystalins. (A) Sequence alignment result of catfish and porcine aB-crystallins.
The symbol “*” indicates the intron splicing sites. The symbol “#” indicates the
positions of chimeric constructions. (B) The domain switching map of catfish and

porcine aB-crystallins.



Figure 2
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Figure 2: Thermostability of the wild type and chimeras of catfish and porcine

oB-crystallins. Temperatures at 50% precipitation during heating process of the wild

type and chimeras of catfish and porcine aB-crystallins were PaB, 67.4°C; PytFacFer,

70.300; PntFocPerT, 70.30C; PntPocFerT, 670C; FaB, 7200; FnTPocPer, 68.90C;

Fn1PacFer, 67.9°C; FntFacPer, 72.1°C. These midpoint temperatures are

differentiated from the light-scattering data by Origin 6.0 (Microcal). The protein

concentration used in these assay is 0.5 mg/ml.
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Figure 3 (continued)
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Figure 3 (continued)
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Figure 3: Molecular chaperone activity of wild type and chimeras of catfish and
porcine aB-crystallins. (A) The chaperone activity to prevent heat-induced ADH
aggregation in amolar ratio of 8:1 (ADH:aB-crystallin) at 50°C. (B) The chaperone
activity to prevent DT T-induced insulin aggregation in amolar ratio of 10.2:1
(insulin:aB-crystallin) at 37°C. (C) The chaperone activity to prevent DT T-induced

insulin aggregation in amolar ratio of 40.8:1 (insulin:aB-crystallin) at 37°C.
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