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Before Mendel's time, heredity rules were unclear. For instance, green-seeded pea plants sometimes produced offspring with yellow seeds, raising questions about whether the underlying factors controlling seed color changed or disappeared and reappeared between generations. Did these same factors influence plant height as well? To understand
how traits are passed down, we need to explore Mendel's experiments and his invention of testing techniques still used today. Mendel's work in classical genetics, which began in 1865 but gained momentum with Thomas Morgan's fruit fly studies in 1908, laid the foundation for molecular genetics. The discovery of DNA structure by Watson and Crick
in 1953 further expanded our understanding of biological inheritance. Mendel's First Law states that during gamete formation, alleles at a gene locus segregate equally from each other, with each gamete having an equal chance of containing either allele. This means that multiple alleles can exist within an individual due to the presence of
homologous chromosomes. The relationship between genes, genotypes, and phenotypes is crucial. A specific position on a chromosome is called a locus, and each gene occupies a unique locus with allelic forms. An individual's genotype refers to the complete set of alleles at all relevant loci, while its phenotype describes the visible effects of these
alleles. Understanding pedigrees and Punnett squares helps us analyze inheritance patterns. Additionally, biochemical dominance can be observed in most genes, where normal alleles are sufficient to produce a wild-type phenotype even with a mutation affecting one allele. Exceptions to Mendel's First Law include sex-linkage, which affects loci on
the X-chromosome that do not have homologous pairs on the Y-chromosome. This leads to distinct patterns of inheritance for these traits. Mendel's laws of inheritance provide a foundation for understanding how traits are passed down through generations. However, real-world observations often deviate from these expected ratios due to various
factors such as sampling effects or differential survival rates among different genotypes. In addition to Mendelian laws, there are extensions that describe scenarios where the phenotype ratios do not align with expectations based on Punnett Squares. These deviations can be attributed to genetic linkage where alleles tend to be inherited together
when they are located in close proximity on the same chromosome. The principles of segregation and independent assortment form the core of simple Mendelian inheritance, which involves genes carried by different chromosomes (not linked) and display a dominant/recessive relationship. However, real-world observations often show traits that
deviate from these simple patterns but still obey Mendelian laws. Non-Mendelian inheritance refers to traits that do not follow Mendel's pattern, presenting more complex scenarios but still adhering to the fundamental principles of genetics. This includes phenomena like incomplete penetrance where a dominant allele may not be expressed even
though an individual carries it, as seen in cases of polydactyly where an allele can result in having normal fingers/toes despite carrying a dominant mutation. Understanding these extensions and variations is crucial for accurately predicting and interpreting genetic inheritance patterns.



