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Mendel’s principle of independent assortment 

     Used seed color and seed shape      color – yellow or green   shape – round or wrinkled 

        Mating of parents differing in 2 characteristics  -  called a dihybrid cross 

          Crossed homologous plants  RRYY (round yellow seeds) and  rryy (wrinkled green seeds)

               F1 generation was all RrYy and looked like round yellow seeds 

                   Did 2 genes come as a package or were the alleles independent of each other 

               Use Punnett square again but has more combinations of gametes 

                    12 plants with round seeds to 4 with wrinkled seeds 

                    12 plants with yellow seeds to 4 with green seeds 

                       both reduce to 3:1 ration of monohybrid cross so each set of alleles segregates 

                            independently of the other pairs during gamete assortment 

Rules of probability 

     Segregation of allele pairs during gamete formation and reforming of pairs at fertilization 

       Obey the rules of probability 

            Rule of multiplication used for compound events – toss of 2 coins to get 2 heads 

                  ½  x  ½  =  ¼ 

           rule of addition – probability of an event when there are 2 or more ways for it to happen

                 equals the sum of the separate probabilities of the different ways

family pedigrees 

          Mendel’s principles apply to many human traits 

              Dominant results from homozygous AA  or heterozygous Aa 

              Recessive always results from homozygous aa 

           Freckles dominant        widow’s peak dominant        free earlobes dominant 

           Use a pedigree analysis to determine dominant and recessive traits for humans 

             And use Mendel’s principle of dominant and recessive alleles and his principle of segregation 

                         To constructe a family tree 

                    Deafness allele is recessive  and heterozygous (2 different alleles) are symptom free but 

                        Are called carriers 

Human disorders controlled by a single gene 

           Most are recessive 

               Cystic fibrosis – most common lethal genetic disease in US

                   Mainly Caucasians  1/25 is a carrier        if have 2 alleles then have cystic fibrosis 

                     Excessive secretions of very thick mucus in lungs 

               Genetic disorders often result from prolonged isolation of certain populations 

                   So relatives start to mate and marry and produce offspring 

                        Much greater chance of a recessive allele pairing with a recessive allele 

                     Led to laws against marrying close relatives 

                Occurs in animals also     dog breeds have problems 

         Some human disorders are dominant  -  Huntington’s disease 

            Degeneration of nervous system starts in middle age    now have a genetic test 

Fetal testing : spotting inherited disorders early in pregnancy 

        Amniocentesis – 14th and 16th weeks of pregnancy 

            Get amniotic fluid from the amniotic sac surrounding the fetus 

        Chorionic villus sampling – small piece of fetal tissue from the placenta 

           Can be done at 8th to 10th week and is faster 

        Ultrasound imaging – uses sound waves to produce an image of the fetus 

        Fetoscopy – needle thin tube with viewing scope inserted into the uterus for direct view 

Variations on Mendel’s principles 

