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Bacterial Binary Fission
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The circular DMA double helix is attached
to the plasma membrane at one point.
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The plasma membrane graws inward
at the middle of the cadl,

The DNA replicates and the two
DNA double helices attach to the
plasma membrane at nearby points.
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New plasma membrane is added
between the attachment points,
pushing them further apart.

Eukaryotic Cell Cycle

call growth and
differentiation

Copyright © 2006 Pearson Prentice Hall, Inc.




0.5 pm

Organization of DNA in Cell

Chromosome
duplication
(including DNA
synthesis)

Centromere

Interphase Chromatin =

Sister
chromatids

Separation
of sister
chromatids

Y |
Monad ) ‘ ‘
\ /
\\

/

Mitotic Chromatin Centromeres Sister chromatids

~




Chromosomes

Karyotype — number and type of
chromosomes
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Diploid Cells — two matched
sets of chromosomes
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Homologous Chromosomes —
matched pair of chromosomes
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Sex chromosomes — set of
chromosomes that differ in two
sexes
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Autosomes — any chromosome
that is not a sex chromosomes
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Haploid Cells — cells with only
one set of chromosomes -
gametes
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Chromosome Number

* Humans 23 pair of chromosomes
— Diploid cells total of 46 chromosomes
e 44 Autosomes
¢ 2 Sex Chromosomes
— Haploid cells total of 23 chromosomes
e 22 Autosomes
¢ 1 Sex Chromosomes

» Other species have different # of chromosome.
Haploid corn cells — 10

Haploid gold fish cells — 96
Haploid fruit flies - 4




Eukaryotic Cell Cycle
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(a) Interphase in a seed cell: The (b} Late pi The ch (e} The ch have
chromosomes (blue) are in the thin, (blue) have condensed and attached to maoved to the equator of the cell.
extended state and appear as a mass in the spindle microtubules (red).

the center of the cell. The spindle

microtubules (red) extend outward from

the nucleus to all parts of the cell.

esumption of interphase: The

(d) Anaphase: Sister chromatids have (e) Telophase: The chromosomes have i) A

separated, and one set has moved toward  gathered into two clusters, one at chromosomes are relaxing again into their

each pole, the site of each future nucleus. extended state. The spindie microtubules
are di ing, and tha les of

the two daughter cells are rearranging inta
the interphase pattern.
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Cytokinesis

Contractile Ring
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Golgi complex
call wall

plasma meambrane

filted vesicles

(1) Carbohydrate-filled vesicles (2) Vesicles fuse to form a new (@ Complete separation of
bud off the Golgi complex and cell wall (red) and plasma daughter cells,
mave to the equator of the cell. membrane (yellow) between

daughter calls.

Copyright © 2006 Pearson Prentice Hall, Inc.

Human Life Cycle

mitotic cell division,
differentiation, and growth

[ adults
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Mitotic Cell Cycle — generates daughter cells identical to mother cell
Meiosis — generates daughter cells with %2 the genetic material of mother cell
Fertilization (fusion of gametes) doubles the genetic material in the zygote




Melosis

Diploid Cells Haploid Cells

Humans
46 Chromosomes —— 23 Chromosomes

Fruit Flies
8 Chromosomes — 4 Chromosomes

Corn
20 Chromosomes —— > 10 Chromosomes
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Meiosis | — Diploid cell with dyads gives
Sister rise to haploid cell with
replicated yads.
Prophase |
TRy Metaphase |
Anaphase |
j Telophase |
x e Meiosis Il — Haploid cell with dyads
4 separate i gives rise to two cells with
© Haploid cells with monads.
Meiosis i1 Prophase Il
Metaphase Il
= 2:::513 g Anaphase Il
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Haplold cells with unreplicated chromosomes

Finn Dorsat ewe

(I) Cetis from the udder of a Finn Dorset owe.
are grow in culture with low nutrient levels.
The starved ceolls stop dividing and enter the
non-dividing Gy, phase of the cell cycle. Tha
starved cells s10p dividing.

Blackface ewe

(@) The egg cell without & nucleus and the

L] ] ‘quisscent udder cell are placed side by
T coll b sida in & culture dish. An electric pulss
stimulates the cells 1o fuse and initiates
mitotic cell division,

re J
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() Meanwhile, the nucleus is sucked out of an
unfertilized egg cell taken from a Scottish
Blackisce ewe. This egg will provide cytoplasm
and organelles but no chromesomes.
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@ The cell divides, forming an embryo () The ball of cebs is implarted it ® The Blackface ews gives birth to
Ehat consists of a hollow ball of cels. e utenss of anather Blackfiace awse. Dicity, u fermala Finn Dorsed lamb, n
onatc twin of the Finn Dorset ewe.

Copyright © 2006 Pearson Prentice Hall, Inc.




Reproductive vs Therapeutic Cloning
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The Promise of Stem Cell Research

Identify drug Understanding

targets and Study cell prevention &
test potential | € (< ) =P | gitterentiation | =P | treatment of
therapeutics = birth defects

Cultured Pluripotent

Stem Cells - PTG
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Bone marrow Nerve cells Heart muscle Pancreatic

for leukemia for Parkinsons cells for islet cells
& chemotherapy & Alzhiemer's heart disease for diabetes
disease

Stem Cells are Pluripotent — have the ability to differentiate into diverse cell types




Cancer

Normally cell division is highly regulated
— Consider the length of your arm, size of your ear, etc.

Special genes encode proteins that regulate cell division

Tumor Suppressor genes — restrain cell division (act like a brake)
Proto-oncogenes — promote cell division (act like an accelerator)

Cancer is caused by mutations in these genes
Tumor Suppressor genes — mutated to lose function
Proto-oncogenes — mutated to change function
and become “Oncogenes”
Causes mutations
— Spontaneous mutations — errors in DNA Replication
— Induced mutations — caused by environmental factors called mutagens
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