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CA State Standard 2a — Students know meiosis is an early step in sexual reproduction in which the pairs of chromosomes separate and segregate
randomly during cell division to produce gametes containing one chromosome of each type.

Mitosis and the Cell Cycle
In the 1800’s, careful microscopic

observations revealed that cells
reproduce by division of preexisting % / f !
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cells. During the type of cell division
called mitosis, the chromosome
content of the cell remains constant. As
a result, the daughter cells of mitosis £ Coll with Two pairs e e nen s —
are genetically identical (clones) to duplicared. sach is maving o each cells both identical
each other and to the parent cell. The 4

phases are Prophase (DNA short and thick), Metaphase (chromosomes at middle), Anaphase (chromosomes
pulled to opposite sides) and Telophase (cytoplasm is divided). Most unicellular and some multicellular
organisms reproduce by mitosis, and mitotic divisions are responsible for building the bodies of multicellular
organisms from a single-cell embryo.

Meiosis and Reproduction
Humans have 46 chromosomes or 23 HOMOLOGOUS pairs: 23 maternal (mom) chromosomes and 23

paternal (dad) chromosomes
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replicated before meiosis begins.
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at a centromere. At the end of meiosis e T miestE cells.
I, the homologous chromosomes =il dupticared

separate and are distributed to two daughter cells (law of independent assortment). During meiosis II, the
centromere is split, sister chromatids separate and are distributed to two daughter cells (law of segregation).

Reduction division

During meiosis the numbers of chromosomes are reduced so that the daughter cells only contain half as
many chromosomes as the mother cell, one chromosome from each pair. These cells with a single set of
chromosomes are said to be haploid. Cells which have sets of double chromosomes, that is, all
chromosomes in pairs, are called diploid. In higher organisms only gametes, reproductive cells like eggs
and sperms, are haploid. If the gametes were not haploid the number of chromosomes would double itself in
each generation. Remember, just 1 extra chromosome causes Down’s Syndrome!

The Consequences of Meiosis

When meiosis occurs, the chromosome complement found in gametes and offspring differ from one another
and from their parents for three reasons: (1) maternal and paternal homologs exchange segments during
crossing over; (2) maternal and paternal homologs are mixed when chromosomes separate at the end of
meiosis I; and (3) outcrossing, or the mating of unrelated individuals, produces more vigorous offspring than
the parents are in terms of growth, survival, and fertility individuals. Meiosis leads to genetic differences
among offspring and between parents and offspring. According to the disease-resistance hypothesis, meiosis
exists primarily because genetically diverse offspring are better able to resist diseases and parasites. The
most “fit” species will survive.



Answer the following questions:

1. What is the function of meiosis?

2. How is meiosis important for ensuring that offspring produced by sexual reproduction will have the correct
number of chromosomes for that species?

3. During meiosis, chromosomes line up randomly and separate. How does random segregation promote
genetic diversity?

4. What is the fundamental difference between mitosis and meiosis?
a) Mitosis involves two cell divisions, whereas meiosis only involves one.
b) Meiosis occurs in prokaryotes, and mitosis occurs in eukaryotes.
¢) The number of chromosomes doubles in meiosis, whereas they stay the same in mitosis.
d) The number of DNA molecules per cell is cut in half in meiosis but remains constant in mitosis.

5. If a cell has a diploid number of 50, how many chromosomes are present in the nucleus at the beginning
of meiosis and then how many chromosomes are present in each resulting cell at the end of meiosis?

a) beginning — 50, end — 25

b) beginning — 50, end — 100

¢) beginning — 25, end — 50

d) beginning — 50, end — 50

6. When a sperm and egg combine, the resulting embryo has
a) all of the genetic information from the mother and all of the genetic information from the father.
b) half of the mother’s genetic information and half of the father’s.
c) all of the mother’s genetic information and none of the father’s.
d) all of the mother’s genetic information but only half of the father’s.

7. Which of the following is the leading hypothesis to explain why many organisms reproduce sexually?

a) Sexual reproduction produces many offspring, much faster than asexual reproduction.

b) The offspring that result from sexual reproduction all have the same genetic composition as their
parents, and thus are most able to survive.

¢) The offspring that result from sexual reproduction are genetically variable, and some of them can
fight off diseases more easily than others can.

d) Sexual reproduction does not require as much energy as asexual reproduction, because two
partners are involved.

8. Identify and draw the 4 phases of cell mitosis. Label all parts.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


