The Cellular Basis of
Reproduction and Inheritance
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Cell Reproduction

l. The Cell Cycle
A. Growth

* Increase in cell size.

B. Division

 Production of new cells

* Two overlapping processes
— Karyokinesis — nuclear division
— Cytokinesis - cytoplasm division
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DNA in the form of Chromosomes
Chromosomes are composed of Chromatin which contain Nucleosomes containing
Histones (Proteins the DNA is wrapped around) and DNA

They usually have more than 1 chromosome (Humans have 23 pairs)
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DNA Replication —clai jl &

* The process of the producing two identical DNA from one original DNA

* DNA replication occurs during cell division
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 Genome: Complete complement of
an organism’s DNA. ... w o s sissis
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— Includes genes (control traits) and
non-coding DNA organized in
chromosomes.

« Gene

— a unit of heredity information determining the
nature of a specific trait and have specific
places on ChromMoOSOMES. i ixb 2w e o Gason s
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— a section of DNA that codes for a protein,
tRNA or rRNA molecule

bl UV ssa ol Q) (g5l ) Gmeall i g 3 25 Jasy DNA (e s 3

DNA




e Chromatin O S
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* Submicroscopic “threads” consisting of 50% DNA and 50% supporting proteins.
Structure of the Chromosome

CHROMOSOME
Chromosome — a package of hereditary material with supporting
proteins visible in condensed form during cell division.
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%, «———Chromatid — a single strand of DNA
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During most of the life of a cell the chromosomes

exist as a single strand called a“”monad”.
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At the beginning of karvokinesis the single strand is CHROMATIDS_ ¢ CHI:OMA“D tids h ‘dentical DNA
replicated forming two identical chromatids attached to Ister chromatids have identica
one another, a “dyad”.
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« Chromosomes are
DNA wrapped tightly
around proteins @
called histones.
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‘Homologues Chromosomes
 Chromosomes exist in homologous pairs in diploid cells.
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Exception: Sex chromosomes in human (X, Y).9,d | (515 5 0Sl) oY b Tl Sl el
Other chromosomes are known as autosomes, they have (Gl S/t S S 8 A G & 0o S &
homologues. '
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« Chromosome Set 2 A a6 B sand
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—One copy of each of the different @a q Tg - A

chromosomes in the nucleus .., S G 8 g Baals B e s
containing one copy of each "/
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— The number of chromosomes A S Sl g gy S 00

comprising one set.
* For humans, n=23

* For some ferns, n=250 (52) 2 3354 sonl el i yandl i

— A haploid individual has one set of i e e 5o BN Bl s U 2
chromosomes per cell. n 0 pemn sl ka0 240
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* Diploid Number (2n) pall ol e pone 3 el Laall 230)
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Human Haploid (n)= 23
Diploid (2n)=46

— The number of chromosomes in a
cell containing two sets.

— A diploid individual has 2 sets per
cell. Dates Haploid (n)= 14
— (Triploid is 3 sets, Tetraploid is 4 Diploid (2n)=28
sets, etc.)



Methods of Reproduction
Asexual reproduction

* Chromosomes are duplicated and cell divides
* One copy of each chromosome is placed in each cell

* Each “daughter” cell is genetically identical to the parent and the other
daughter

— Type of Cellular Division required: mitosis

Advantage = fast and convenient

Disadvantage = very little genetic variation
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Sexual reproduction

Offspring inherit DNA from both of their parents

Type of Cellular Division required: meiosis

Offspring can show great variation

Advantage = lots of genetic variation

Disadvantage = metabolically expensive
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Cell Division
Binary Fission, Mitosis & Meiosis

A CELL DIVIDING

iy b B ) What is Cell division?

Cell division is a crucial
 biological process for
the creation of
daughter cells from
parent cells aimed at
- growth, development,
and reproduction.



Prokaryotic a
chromosome membrane
. Cell wall
Prokaryotic

ce I |S o 1 Duplication of chromosome

and separation of copies

reproduce
asexually by
a type of cell
division
called binary © | ot
fission
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Division into
two daughter cells
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binary fission

The circular DNA
molecule replicates to

form 2 chromosomes
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The chromosome
copies move apart
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The cell elongates
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The plasma membrane
grows inward, dividing
the parent into two

daughter cells
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Mitosis cell division

Eukaryotes divide by a process called as
Mitosis

The cell cycle:

Cells divide along own time frame called its
Cell Cycle.

The Cell cycle consists of the following
three steps:

G1l (Gap 1) Phase - Cell performs its normal
function, cells which do not divide, resting
phase

S (Synthesis) Phase - Here the cell actively
duplicates its DNA in preparation for
division

G2 (Gap 2) Phase — the amount of
cytoplasm and cell organelles increases in
preparation for division.

Mitosis - Actual division occurs (Prophase,
Metaphase, Anaphase, Telophase)
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Prophase

Prometaphase

Metaphase

Anaphase

Telophase

Cytokinesis
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e Chromosomes
condense and
become visible

* Spindle fibers
emerge from the
centrosomes

* Nuclear envelope
breaks down

e Centrosomes
move toward
opposite poles

e Chromosomes
continue to
condense

» Kinetochores
appear at the
centromeres

* Mitotic spindle
microtubules
attach to
Kinetochores

e Chromosomes
are lined up at
the metaphase
plate

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

e Centromeres
split in two

e Sister
chromatids
(now called
chromosomes)
are pulled toward
opposite poles

* Certain spindle
fibers begin to
elongate the cell

e Chromosomes
arrive at opposite
poles and begin
to decondense

* Nuclear envelope
material
surrounds
each set of
chromosomes

* The mitotic
spindle breaks
down

* Spindle fibers
continue to push
poles apart

* Animal cells: a
cleavage furrow
separates the
daughter cells

* Plant cells: a cell
plate, the
precursor to a
new cell wall,
separates the
daughter cells

MITOSIS




Overview of Mitosis

JOccurs in somatic cells / Requires for growth of the organism
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Longitudinal division of replicated chromosomes in one nucleus to form two genetically

identical daughter nuclei.
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Each “daughter” nucleus has the same number of chromosomes (and sets) that the

“parent” nucleus had.
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Mitosis requires One division.
"1 cell after mitosis division gives > 2 cells (called daughter cells)

"Daughter cells are genetically identical
Chromosome number does not change after mitosis division.
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