CHAP 15   Chromosomal Basis of Inheritance

· Physical basis for Mendelian inheritance exists in behavior of chromosomes during meiosis       chromosome theory of inheritance – genes have specific loci on chromosomes and the chromosomes undergo segregation and independent assortment     Morgan traced specific gene to specific chromosome using fruit fly   -  studied red eyed wild type fruit flies and white eyed mutant fruit flies    gene for eye color was located on the X chromosome with no corresponding locus on the Y chromosome      genes located on a sex chromosome are called sex-linked genes 

· Linked genes inherited together because located on same chromosome  - each chromosome has hundreds or thousands of genes  so such genes are linked Morgan crossed wild type gray body normal wing flies with black body vestigial wing flies (double mutant)     results were unexpected as got about same number of  gray normal wing and black vestigial wing      reasoned that genes were linked on the same chromosomes     also had some gray vestigial and black normal  called genetic recombinants these were due to crossing over during meiosis

· Crossing over  of genetic material between nonsister chromatids (homologous chromosome pairs) during tetrad formation at prophase I of meiosis gives recombinant chromosomes leading to unexpected phenotypes    fig 15.5    

· Recombination data used to map a chromosome’s genetic loci  -  genetic map – ordered list of genetic loci along a particular chromosome         recombination frequencies reflect distances between genes on a chromosome      greater the distance between 2 genes the more points between the 2 genes where crossing over can occur      can use recombinant data to map genes – to create a genetic map or linkage map        some genes on the same chromosome are very far apart and crossing over is very likely so get results similar to genes on different chromosomes   50% frequency same genes on separate chromosomes      linkage map portrays sequence of genes along a chromosome but does not give a precise location     fig. 15.7 map of fruit fly chromosome II

· Chromosomal basis of sex     in mammals gender determined by X and Y chromosomes   females – XX       males  -  XY          all female eggs have an X chromosome  and half the male sperm have an X chromosome and half have a Y chromosome  

· Sex-linked genes have unique patterns of inheritance   -   in humans sex-linked usually refers to genes on the X chromosome       fathers pass sex-linked genes to the daughters but not to the sons  and mothers pass sex-linked genes to both sons and daughters                if a sex-linked allele is recessive females must be homozygous recessive to have the trait or heterozygous are carriers      color blindness in humans is rare sex-linked trait 

· Sex-linked disorders in humans    Duchenne muscular dystrophy in males – abnormal protein in muscles called dystrophin  located on X chromosome       Hemophilia is X-linked recessive trait

· X inactivation in female mammals    one of 2 X chromosomes in cells of the female is inactivated and becomes a Barr body      some cells have X chromosome from father inactivated and other cells have X chromosome from mother inactivated     get covered with RNA transcripts from the XIST gene active only on the Barr body chromosome       inactivated chromosome also has methylated cytosine residues in the DNA 

· Alterations in chromosome number or structure cause some genetic disorders       nondisjunction – some homologous chromosomes in meiosis I or sister chromatids in meiosis II fail to separate properly       can get abnormal number of chromosomes called aneuploidy       1 too few called monosomy   1 too many called trisomy                 polyploidy – get 3n or 4n number of chromosomes   common in plant but very rare in animals                                           alterations of chromosome structure -  1) deletions – segment can be lost, can be attached to sister chromatid called duplication,  may reattach to original chromosome in reverse order called inversion          can attach to a different chromosome called translocation  

· Human disorders due to chromosomal alterations       Down’s syndrome – extra chromosome 21 – severely alters phenotype                                           can have alterations of sex chromosomes    Klinefelter’s syndrome – XXY   sterile      XYY no obvious effect except taller           females – XXX appear normal       single X chromosome – Turner’s syndrome – sterile as sex organs do not mature                     deletions can cause ‘cat cry baby’  - severe physical and mental problems and makes a sound like a distressed cat  

