Genetics Lecture 9
Meoisis, nondisjuction and gene llinkage 
· Genetics as an investigative tool 
· How can we differentiate between individuals 
· How can investigators estimate the probability of matches 
· What concepts and experiemtnal approaches allow us to draw conclusion about the inheritance of genetic traits (outcomes, determining genotypes, and genome manipulations)
· Characteristics of genders
· Anatomy: Primary and secondary sexual characteristics – genitalia, body hair, pelvis etc. 
· Physiology: Function and interaction of the sex organs including concentrations of sex hormones such as estrogen, progesterone and testosterone 
· Chromosomes: Females possess two X chromosomes in each of their cells, whereas males will have an X and Y chromosome 
· Visualize them when prepping for nuclear division 
· Stain them and visualize them easily 
· Perform a karyotype – 23 pairs, the last two chromosomes will show you the sex chromosomes
· Genes: Specific genes determind whether an embryo will develp as a male or a female
· Meiosis: in animals, produces gametes with just half of the parents’ genetic material 
· Mechanism: Only one of each pair of homologous chromosomes gets into the gametes 
· Gametes from two parents get to fuse, restoring the original number of chromosomes in the fertilized egg (zygote) 
· Stages of Meiosis 
· in animals, produced 4 haploid cells from 1 diploid cell 
· At the end of the first division, 2 cells are haploid 
· Second division: splits the two sister (identical) DNA chromatids to 1  chromatid 
· Meioisis I 
· Synaptonemal complex creates crossovers
· Reductional division (cross overs hold the homologues together, cohesion nears centromeres is maintained, homologues are separated so ploidy is halved through tension
· Sister centromeres stay together through meiosis I 
· Anaphase I 
· Cohesins protected at kinetochroes are removed from arms
· Meiosis II 
· Tension orients sister centromeres
· Equational division
· Tension on kinetochores are monitored 
· Cohesin near centromere is destroyed 
· Sister centromeres separate in meiosis II 
· Result: 4 cells, each are haploid and chromosomes have a single chromatid (unreplicated) 
· Independent Assortment
· Each pair of homologous chromosomes lines up at metaphase 1 phase 
· 50:50 chance that a daughter cell will get one or the other copy of the chromosome
· Matter in which they line up has a profound impact on the characteristics at the end 
· All based on random chance 
· Segregation happens after independent assortment – when the chromatids go to the opposite ends of the cell and separate
· Given a pedigree, what must always happen? Meiosis must happen 
· How do homologous chromosomes line up together? 
· Chromosomes before replication – just before mitosis 
· Replication and condense 
· Cohesins coat and hold the sister chromoatids together 
· Splindles reach out and try to line up the chromosomes 
· Synaptomena complex: brings the homologues into alignment 
· Chromosomes cross over – this crossing over effect keeps the parent together until the cell is ready to segregate
· If inhibited, some cells have more genetic material than the other 
· DNA sequence – if they match, they stay together. 
· Roles for: 
· double stranded DNA breaks 
· Specific pairing sites (Centromeres, telomeres) 
· Pairing in premoitic S phase 
· Other mechanisms 
· Why is crossing-over important? 
· Can occur anywhere along the autosomes 
· In males, the sex chromosomes (X and Y chromosomes) normally cross over at the tips 
· Important that they cross over because meiosis will go wrong 
· Crossing over increases genetic variability – swap information 
· Non-sister chromatids exchange information 
· Form a chiasma – can happen anywhere along the chromosomes 
· Recombinant
· Differences between mitosis and meiosis 
· Mitosis: Somatic cells, haploids and diploids, one round of division, homologiyd chromosomes do not pair, sister chromatids attach to splindle fibers from opposite poles , produces two new daughter cells 
· Meiosis: Germ cells, only diploids, two rounds of division, homologous chromosomes pair along their length, attach to spindle fibers from opposite poles, produces 4 haploid cells, none identical to each other or original cell because of recombination 
· SRY – Sex determining region of the y chromosome gene 
· Immature gonads of males and females are indistinguishable 
· Males: in the 7th week of development, the SRY gene on the Y chromosome activates a number of genes, and the gonads develop testes 
· With no SRY gene (female) – gonads develop as ovaries by default 
· Male – XY chromosome needs to cross over and exchange genes 
· 

