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            MACARONI MITOSIS Materials per Group: • 3 large plates, 2 smaller plates • 24 Macaroni Noodles – 8 of each color • Beads, Construction paper for Centrioles • Yarn for spindle fibers • Markers • Glue Mitosis Phases: Directions: Label your first plate Prophase. During prophase, the chromatin condenses into chromosomes. Each chromosome consists of 2 chromatids. The nuclear membrane begins to break apart and disappear. The centrioles move to opposite poles of the cell and spindle fibers start to form between them. Use a dotted line to draw the nuclear membrane. Use macaroni noodles to represent chromatids  make 3 differently colored chromosomes. Glue them in place, keeping the pairs together. Glue small beads (or cut small rectangles from construction paper) to represent the centrioles. Add yarn to show the spindle fibers starting to form. Label your second plate Metaphase. During metaphase, the chromatid pairs align themselves along the center of the cell. The spindle fibers are fully formed and extend from the centrioles. Use macaroni noodles to represent the sister chromatids as you did for prophase. Glue them in place down the center of the cell. Glue the 2 objects used to represent the centrioles at opposite ends of the cell. You should also use the glue to attach pieces of yard to the chromosomes to represent the spindle fibers. Label the third plate Anaphase. During anaphase, the spindle fibers pull the chromatids towards opposite ends of the cell. Glue the macaroni noodles in a way that shows separation of the chromatids towards opposite ends of the cell. Glue the centrioles in the same location they were in during metaphase. Use the yarn to make the spindle fibers shorter and glue everything in place. Label the fourth plate Telophase/Cytokinesis. During Telophase, the chromosomes have moved to opposite ends of the cell, become less condensed and have a nuclear membrane starting to reform. Spindle fibers disappear and the cytoplasm starts to pinch off to make 2 new daughter cells. This cleavage furrow indicates beginning of Cytokinesis. You will use 2 smaller plates stapled together so that they partially overlap to represent the cleavage furrow. Draw a dotted line to show the nuclear membrane reforming in each daughter cell. Each nucleus should have 3 different chromosomes in them. Use an index card to complete a key for your Macaroni Mitosis. Include nuclear membrane, chromatid, centrioles, and spindle fibers. On a separate index card, explain the phases of mitosis  cytokinesis. 
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MACARONI   MITOSIS   
 Materials   per   Group:   
 • 3   large   plates,   2   smaller   plates   • 24   Macaroni   Noodles   –   8   of   each   color   • Beads,   Construction   paper   for   Centrioles   
 • Yarn   for   spindle   fibers   • Markers   • Glue
 Mitosis   Phases:    Directions:   
  
 Label   your   first   plate   Prophase.   During   prophase,   the   chromatin   condenses   into   chromosomes.      Each   chromosome   consists   of   2   chromatids.      The   nuclear   membrane   begins   to   break   apart   and   disappear.      The   centrioles   move   to   opposite   poles   of   the   cell   and   spindle   fibers   start   to   form   between   them.      Use   a   dotted   line   to   draw   the   nuclear   membrane.   Use   macaroni   noodles   to   represent   chromatids   -‐   make   3   differently   colored   chromosomes.   Glue   them   in   place,   keeping   the   pairs   together.   Glue   small   beads   (or   cut   small   rectangles   from   construction   paper)   to   represent   the   centrioles.      Add   yarn   to   show   the   spindle   fibers   starting   to   form.      
  
 Label   your   second   plate   Metaphase.   During   metaphase,   the   chromatid   pairs   align   themselves   along   the   center   of   the   cell.      The   spindle   fibers   are   fully   formed   and   extend   from   the   centrioles.      Use   macaroni   noodles   to   represent   the   sister   chromatids   as   you   did   for   prophase.   Glue   them   in   place   down   the   center   of   the   cell.   Glue   the   2   objects   used   to   represent   the   centrioles   at   opposite   ends   of   the   cell.   You   should   also   use   the   glue   to   attach   pieces   of   yard   to   the   chromosomes   to   represent   the   spindle   fibers.      
  
 Label   the   third   plate   Anaphase.   During   anaphase,   the   spindle   fibers   pull   the   chromatids   towards   opposite   ends   of   the   cell.   Glue   the   macaroni   noodles   in   a   way   that   shows   separation   of   the   chromatids   towards   opposite   ends   of   the   cell.      Glue   the   centrioles   in   the   same   location   they   were   in   during   metaphase.      Use   the   yarn   to   make   the   spindle   fibers   shorter   and   glue   everything   in   place.   
  
 Label   the   fourth   plate   Telophase/Cytokinesis.   During   Telophase,   the   chromosomes   have   moved   to   opposite   ends   of   the   cell,   become   less   condensed   and   have   a   nuclear   membrane   starting   to   reform.      Spindle   fibers   disappear   and   the   cytoplasm   starts   to   pinch   off   to   make   2   new   daughter   cells.      This   cleavage   furrow   indicates   beginning   of   Cytokinesis.         You   will   use   2   smaller   plates   stapled   together   so   that   they   partially   overlap   to   represent   the   cleavage   furrow.   Draw   a   dotted   line   to   show   the   nuclear   membrane   reforming   in   each   daughter   cell.   Each   nucleus   should   have   3   different   chromosomes   in   them.         
 Use   an   index   card   to   complete   a   key   for   your   Macaroni   Mitosis.   Include   nuclear   membrane,   chromatid,   centrioles,   and   spindle   fibers.   On   a   separate   index   card,   explain   the   phases   of   mitosis   -‐   cytokinesis.      
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