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Understanding the cellular and molecular mechanisms of dominant
and recessive inheritance in genetics course

Wanjin Xing, Morigen
School of Life Sciences, Inner Mongolia University, Hohhot 010021, China

Abstract: In Mendellian genetics, the dominance and recessiveness are used to describe the functional relation-
ship between two alleles of one gene in a heterozygote. The allele which constitutes a phenotypical character over the
other is named dominant and the one functionally masked is called recessive. The definitions thereby led to the crea-
tion of Mendel’s laws on segregation and independent assortment and subsequent classic genetics. The discrimination

of dominance and recessiveness originally is a requirement for Mendel’s logical reasoning, but now it should be ex-
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plained by cellular and molecular principles in the modern genetics. To answer the question raised by students of how
the dominance and recessiveness are controlled, we reviewed the recent articles and tried to summarize the cellular
and molecular basis of dominant and recessive inheritance. Clearly, understanding the essences of dominant and re-
cessive inheritance requires us to know the dissimilarity of the alleles and their products (RNA and/or proteins), and
the way of their function in cells. The alleles spatio-temporally play different roles on offering cells, tissues or organs
with discernible phenotypes, namely dominant or recessive. Here, we discuss the changes of allele dominance and
recessiveness at the cellular and molecular levels based on the variation of gene structure, gene regulation, function
and types of gene products, in order to make students understand gene mutation and function more comprehensively

and concretely.

Keywords: genetics; teaching; alleles; dominance; recessiveness
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