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Abstract: The study was aimed to reveal the mechanism of elevated hemoglobin oxygen affinity of
Plateau zokor (Eospalax baileyi). By using a comparative genomic and transcriptomic analysis of the «
and f gene clusters in the plateau zokor to characterize the changes in the size and membership compo-
sition of the « and f gene families within the Spalacidae, the study evaluated the evolutionary changes
in the developmental regulation of gene expression of the plateau zokor and explored the potential im-
pact of positive selection sites on protein structure and function. The results showed that the plateau zo-

E

kor o and B gene clusters contain three a (5’-a*, a*, a%-3') and seven 8 (5'-¢, y, yI, y2, o (pesudo),
B1, B2 (pesudo)-3') genes respectively; in addition to the conventional adult expression genes a* and
BI, adult plateau zokor expressed an extra embryonic o gene; the twelve amino acid mutations on
heme “pocket” opening of B1 subunit might be able to increase the stability and hydrophilicity of the re-
gion, and slightly increases the volume of the pocket (active center). The results also suggested that
the abnormally high oxygen affinity of plateau zokor might result from the expression of embryonic "
gene in adults; the increased stability of o and B1 subunits and the decrease of a* subunit stability may

lead to accumulation of o type Hb (aB1), to a concentration similar to o® type (a*pl),. It was the
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first report that the a* gene is highly expressed in adult mammals, this phenomenon may be induced by

extreme low oxygen environment, or it may be caused by changes in the genetic basis of the o® gene

regulatory region. The specific mechanism needs further study.
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Fig. 2 Maximum likelihood phylogram describing relationships among the a- and S-globin genes of rodents
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Fig. 5 Expression level of Hb genes in liver and brain of adult mice and plateau zokor ("P < 0. 05)
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Maximum likelihood analysis of adult Hb genes from rodents under branch-site models
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Table 2 Predicted physicochemical properties of hemoglobin o and B polypeptides from mice and plateau zokor

LK% NAA MW pl GRAVY ARETEEL
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Fig. 6 Models of the three-dimensional structure of (a*B1), of mice and plateau zokor
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Fig. 7 The hydrophobicity and polarity of amino acid residues in hemoglobin B polypeptides of mice and plateau zokor
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