Modification of Mendelian Ratio

1- Incomplete or partial, dominance

    Across between parents with contrasting traits may generate offspring with intermediate phenotype, example, if plants such as snapdragons with red flower are crossed with white-flower plants, the offspring have pink flowers. Some red pigment is produced in the F1intermediat-colored pink flowers. Therefore neither red nor white flower color is dominant. This situation is known as incomplete, or partial dominance. If this phenotype is under the control of a single gene and two alleles where neither is dominant or recessive. The result of:

    F1    is pink, and when cross pink x pink, then the result of F2 is:

                                           R1R1,     R1R2,   R2R2 
2- Codominance

 The influence of both alleles in a heterozygote is clearly evident. If two alleles of a single gene are responsible for producing two distinct, detectable gene products, a situation different from incomplete dominance. In this case, the combination of both two alleles in a heterozygote is called codominance.

Examples:

     i- The MN blood group in human illustrated this phenomenon and characterized by an antigen called a glycoprotein exist, designated M and N; an individual may exhibit either one or both of them. The MN system is under the control of an autosomal locus found on chromosome "4" and alleles designated LM and LN. So three combinations are possible, each results in a distinct blood type.

                    Genotype                            Phenotype

                       LMLM                                     M

                       LMLN                                    MN

                       LNLN                                      N  

                          LMLN           x                  LMLN
                       LMLM           LMLN              LNLN     = 

  Ratio:           "1" M:          "2" MN:            "1" N

     ii- In a shorthorn cattle, its hair color controlled by a gene with a two alleles. It has two color, red and white, each controlled by an allele, and the heterozygous is a (roan) color "redishgray" and this color is due to the combination the two colored hairs, red and the white one beside the another.

3- Multiple alleles, also this may exist in a population. The simplest case of multiple alleles is that in which three alternative alleles of one gene exist. This situation is illustrated by the ABO blood group in human. The ABO system, is characterize by the presence of antigen of the surface of red blood cells. The A and B antigen are under the control of a gene located on chromosome "9". As in MN system, one combination of alleles in the ABO system exhibit a codomenant mode of inheritance.

   Each individual has either A antigen (A phenotype), the B antigen (B phenotype), and the AB antigen (AB phenotype), or have no antigen (O phenotype). Different designation can be used, we used the symbols; IA, IB, and IO to distinguish these three alleles.

                    Genotype                 Antigen                Phenotype

                         IAIA                           A                            A

                         IAIO                           A

                         IBIB                           B                             B

                         IBIO                           B

                         IAIB                        A, B                          AB

                         IOIO                      neither                         O

 4- Overdominance

    In this case the individual of heterozygous type show a character that dominant the homozygous parents character, this phenomena often found in production and viability characters.

 5 Lethal alleles or genes

       There are a genetic factors have very large and negative effect that leads to dead of the individual due to that factors which present in its genetic pole, and this lethal factors leads to modification of 3:1 present. In some cases, the alleles responsible for a lethal effect when homozygous and may also result in a distinctive mutant phenotype when present in heterozygous form. It is behaving as a recessive lethal allele; but it is dominant with respect to the phenotype.

For example, a mutant that causes a yellow coat in mice. The yellow coat varies from the normal agouti (wild type) coat phenotype. Crosses between the varios combination of the two strains yield unusual results. These results are explained on the basis of a single pair of alleles, with regard to coat color, the mutant yellow allele (AY) is dominant to the wild type agouti allele (A), so heterozygous mice will have yellow coat. However, the yellow allele is also a homozygous recessive lethal. When present in two copies, the mice die before birth. Thus there are no homozygous yellow mice. 

                                                             Crosses

A.                      agouti    x   agouti                                         all agouti

B.                        yellow  x  yellow                                       ⅔  yellow :   ⅓ agouti

C.                         agouti  x  yellow                                       ½ yellow  :   ½ agouti

            Cross A                                     Cross B                                 Cross C 
AA(agouti) x  AA (agouti)       AAY (yellow) x  AAY (yellow)         AA (agouti)  x  AAY (yellow)
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           AA (agouti)                AA (agouti)  ,   AAY (yellow)         AA (agouti)  ,   AAY (yellow)

                                               AYA (yellow)     AYAY (lethal) 

              All agouti                                ⅔       yellow                                                ½  agouti 

            All survive                      ⅓  agouti   (survive)                                    ½  yellow (all survive)          


