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Cell division – replace lost or damaged cells 

· growth  from single cell to trillions of cells in adult 

cell division – gives 2 daughter cells genetically identical to each other and to the parent cell 

                    before the split the genetic material in the form of chromosomes is duplicated

                        and the duplicated material is equally distributed to the daughter cells 

Reproduction of organisms 

      Reproduce by simple cell division     single cell organisms 

       No fertilization of egg by sperm so no sexual reproduction 

          Called asexual reproduction 

            Offspring inherit all chromosomes from a single parent 

            Some multicellular organisms can reproduce asexually  = plant cuttings 

                 Single simple principle of inheritance – parent and offspring have identical genes 

     Sexual reproduction 

          Fertilization of egg by sperm 

             Uses special type of cell division called meiosis

                    Which occurs only in reproductive organs 

                 Egg and sperm have only half the number of chromosomes as the part cell 

              2 kinds of cell division meiosis and ordinary cell division are involved in sexually reproducing

                 organisms 

Cell cycle and mitosis 

       Essentially all genes in a eukaryotic cell  about 35000 are in the nucleus on chromosomes 

      Chromosomes 

           Visible only when cell is dividing 

              Usually exist as very long fibers too thin to distinguish in light microscope 

             Chromatin is the combination of protein called histones and DNA   

           Each chromosome is a very long strand of DNA bearing thousands of genes and complexed with

               Proteins which organize the chromatin and control gene expression 

            Before cell division the cell duplicates its long strands of DNA then proteins attach 

             Each chromosome has 2 copies called sister chromatids  containing identical genes 

               They’re joined together very tightly at a region called the centromere 

                When cell divides the 2 sister chromatids are separated from each other   each is a full 

                   Chromosome one goes to each daughter cell 

        Cell cycle 

               Orderly sequence of events from time a cell arises to time it divides 

              Interphase – cell spends most of its time in this phase 

                  Cell metabolizes and does other functions in the cell 

                   Doubles things in cytoplasm, increases supply of proteins, increases number of organelles 

                      Grows in size 

                   Duplicates its chromosomes about mid point of interphase 

                        Period called S phase   period before called G1 and period after called G2 

                   Period where cell actually divides called mitotic phase or M phase 

                        Has 2 parts   mitosis – division of nucleus 

                                             Cytokinesis – division of cytoplasm 

                                                     Usually starts before mitosis complete 

                  Mitosis is unique to eukaryotes 

        Mitosis and cytokinesis 

                 Striking changes accompany start of mitosis with changes in the chromosomes most 

                   Important 

                 It is a continuous process but 4 parts can be distinguished 

                   Prophase, metaphase, anaphase, telophase     and then cytokinesis 

                 Movements of chromosomes depends on mitotic spindles – structures of microtubules 

                     That guide separation of chromosomes 

                  Spindle microtubules grow from 2 centrosomes that contain centrioles 

                      Centrioles have microtubules 

                Prophase – changes in nucleus and cytoplasm 

                      Chromatin fibers coil and can be seen in light microscope 

                      Nucleoli disappear     in cytoplasm mitotic spindles begin to form when 

                         Microtubules grow from centrosomes which are moving away from each other 

                      Late in prophase nuclear membrane disappears then spindle microtubules reach the

                        Chromosomes which are thick and have a protein structure at the center 

                        Some microtubules attach to chromosomes and move them to the center of cell 

               Metaphase – mitotic spindle is well formed and chromosomes line up along an imaginary plate

                                     About same distance from both spindle poles 

                                   Centrosomes of all chromosomes lined up along this plate 

                                    Spindle microtubules attached to sister chromatids pull in opposite directions 

                                         So chromosomes stay in middle 

               Anaphase – sister chromatids of each chromosome separate 

                                    And motor proteins move each to an opposite end of cell 

                                   Microtubules attached to chromosomes shorten but ones not attached lengthen

                                         So cell elongates 

                Telophase – begins when 2 groups of chromosomes reach opposite ends of poles 

                                   Reverse of prophase 

                                    Nuclear envelope forms, chromosomes uncoil, nucleoli reappear, spindle disappears

                                    Mitosis is complete 

                 Cytokinesis – division of cytoplasm

                                  Cleavage furrow appears and pinches cell into 2 cells in animal cells with no cell wall

                                  In plant cells get a cell plate containing cell wall material forming inside the cell and 

                                     Grows outward 

Cancer cells : growing out of control 

                 In plant or animals cell division under cell cycle control systems with special proteins in the cell 

                 When control system malfunctions can get a benign tumor or abnormal mass of normal cells 

                    Can cause problems in certain places      usually removed completely by surgery

     Cancer – disease of the cell cycle 

                  No cell cycle controls and other abnormal behavior 

                    Lump from cancer cells called malignant tumor 

                  Have ability to spread to other tissues or organs 

                   Called metastasis 

        4 categories based on origin 

                 carcinomas – external or internal coverings of body  skin or lining of intestine 

                 sarcomas – tissues that support the body – bone or muscle 

                 leukemias and lymphomas – bone marrow and lymph nodes 

     treatment 

               radiation therapy 

                  high energy radiation used to kill cells     can have side effects 

              chemotherapy 

                  drugs – antimitotics prevent cell division by interfering with mitotic spindle 

Meiosis and sexual reproduction 

