BIOLOGY — October 17 - 2022

NUCLEUS
AND CELL DIVISION







* DNA chains in nucleus are not like single molecules of water in
cup. DNA in nucleus is divided into several ,macro-molecules”

which are conncetd with protein scaffolds
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Diagram of a replicated and condensed metaphase eukaryotic
chromosome. (1) Chromatid — one of the two identical parts of
the chromosome after S phase. (2) Centromere — the point
where the two chromatids touch. (3) Short arm (p). (4) Long

arm (q).




Human cells normally contains 23 pairs of chromosomes, for a total of
46. Twenty-two of these pairs, called autosomes, look the same in both
males and females. The 23rd pair, the sex chromosomes, differ between
males and females. Females have two copies of the X chromosome,
while males have one X and one Y chromosome.
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Human somatic cells undergo cell-dividing, this somatic cell nuclear
and cell dividing is called MITOSIS --- 6 steps:

Prophase Prometaphase Metaphase Anaphase Telophase Cytokinesis
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« Chromosomes
condense and
become visible

« Spindie fibers
emerge from the
centrosomes

* Nuclear envelope
breaks down

* Nucleolus
disappears

* Chromosomes
continue to
condense

« Kinetochores
appear at the
centromeres

« Mitotic spindie
microtubules
attach to
kinetochores

« Centrosomes
move toward
opposite poles

Mitotic spindie is
fully developed,
centrosomes are

at opposite poles
of the cell

Chromosomes
are lined up at
the metaphase
plate

Each sister
chromatid is
attached to a
spindle fiber
originating from
opposite poles

« Cohesin proteins
binding the sister
chromatids
together break
down

« Sister chromatids
(now called
chromosomes)
are pulled toward

opposite poles

* Non-kinetochore
spindle fibers
lengthen,

elongating
the cell

« Chromosomes
arrive at opposite
poles and begin
to decondense

« Nuclear envelope
matenal
surrounds
each set of
chromosomes

* The mitotic
spindle breaks
down

« Animal ceils: a
cleavage furrow
separates the
daughter cells

« Plant cells: a cell
plate separates
the daughter
cells




« Mitosis Is not only way...also Meiosis exists

Two types of cell division

I Parent cell Meiosis Paront cell

I l DNA replicates

DNA replicates
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Please, learn what is typical for Prohpase, Metaphase, anaphase and
Telophase. And what is DIPLOID and HAPLOID.
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MUTATED

DNA LADDER







Mutation started in DNA code. What is make wrong, after
mutation?? ...protein!
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Mutation started in DNA code. What is make wrong, after
mutation?? ...protein!
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1st classification

Fromthe view of “DNA code change”
* Substitution

* |nsertion

* Deletion



1st classification

Somatic (non-reproductive)
tissue

! Population of cloned mutant cells
mutation

Mutant somatic cell

Germ-line mutatations are
passed to approximately
Mutant germ-line cell half of the next generation

Cerm-line

mutation
‘ All cells carry
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, : mutation
Germ-line (reproductive)

tissue in ovary or testis

Figure 2: Mutations can occur in germ-line celis or somatic cells,

Germ-Ene mutations occur in reproductive cells (sperm or eggs) and are passed 10 an organism's offspring during sexual reproduction
Somatic mutations occur in non-reproductive G2is; they are passed to daughter cells dunng mitosis but not (o offspring during sexual
reproduction.
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Spontaneus vs. Induced
mutation

Radiation
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