Unit 02 Chemical and Cellular
Basis of Life



2.1.3 Examines the

chemicalnawre and A describe the basic chemical
functions of main organic nature Of fOUf main types

compounds of organisms. _
Structure and of organic compounds

function of the found in organisms
four maiﬂ types of A elaborate on the functions
organic of four major types of

compounds found organic compounds.

INn organisms. | |
Carbohydrates Aidentify structure and
lipids , proteins, ~ functions
and nucleic

acids



Elemental composition of living matter

A 20-25% elements are essential to continue
healthy life and reproduce. (in human 25
elements are essential and plants 17 element:
are essential)

A O, C, H, N make up 96% of living matter
A Ca, P, K, Smake up of most of the remaining
4% of living matter

A Trace elements require < 0.01% dry weight of
the body mass.



Table 2.1 Elements in the Human Body

Percentage of Body Mass
Element Symbol (including water)
Oxygen O 65.0%
Carbon C 18.5%

> 96.3%

Hydrogen H 9.5%
Nitrogen N 3.3% /
Calcium Ca 1.5% \
Phosphorus P 1.0%
Potassium K 0.4%
Sulfur S 0.3% 3.7%
Sodium Na 0.2%
Chlorine cl 0.2%
Magnesium Mg 0.1% }
Trace elements (less than 0.01% of mass): Boron (B), chromium
(Cr), cobalt (Co), copper (Cu), fluorine (F), iodine (l), iron (Fe),
manganese (Mn), molybdenum (Mo), selenium (Se), silicon (Si),
tin (Sn), vanadium (V), zinc (Zn)
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Physical and chemical properties of water
Important for life
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The importance of water for life

A To act as transport medium

A Regulation of temperature

A High surface tension

A Changing density according to the temperature
A Act as solvent

A Act as a reactant

no need to describe all points mentioned In
previous syllabus



Chemical nature and functions of main organic
compounds of organisms

A Carbohydrateg no need to give B, 1-4
glycosididinks

A Lipids

A Proteins

A Nucleic acidg DNA and RNA

I No need to explain DNA replication and protein
synthesis here

I (ADP,ATP,NAD,NADP,FAD) and their major role



A 2.2.1 Elaborates on the

contribution of microscopes

2 2 0 Examines to the expansion of
knowledge on cells and

cell a_s the baS_'C cellular organization
functioning unit of

ife A2.2.2 Describes the

historical background of cell
and analyses the structure
and functions of the sub
cellular units



2.2.2 Describe the
historical background
of cell and analyses
the structure and
functions of the sub
cellular units.

KExtra cellular

components R describe extra cellular

A Cell wal components
A Cell junctions

Extracellular
matrix of animal
cells



Tight junction

Tight junctions prevent
fluid from moving
across a layer of cells

‘-~*
~
~

Desmosome —

Extracellular
mautrix

Space
between
cells

Gap junction

Plasma membranes
of adjacent cells
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Proteoglycan Polysaccharide
complex molecule

Collagen

Carbe

hydrates
Fibronectin Core
protein
Integrins
H—I
Proteoglycan
molecule
Plasma
membrane

Proteoglycan complex

CYTOPLASM
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Extra cellular matrix (ECM)

A Present in animal cells

A Varies from one cell to another based on
composition and structure

A Three types o6Glycoproteinsare present in
ECM
I Collagen
I Proteoglycan
I Fibronectin



Proteoglycan

Collagen
complex

Fibronectin

Integrins

Plasma
membrane —  $EAL A




Polysaccharide
molecule

Carbec
hydrates

|

Core protein

Proteoglycan
molecule

Proteoglycan complex
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2.3.1 Describe the
cell cycle and the

process of cell A elaborate on the phases
division and main events of cell
Cell cycle cycle.
Chromosomes A describe the structure of
'V“tos'sh f chromosome
Behaviouro : .
chromosomes and A discuss the main events
other parts of a that occur in each phase
- cellduring mitosis - A discuss the main events
slanicance of that occur in each phase of
MITOSIS.

mitosis and melosis



Cell cycle

INTERPHASE

S
(DNA synthesis)



Chromosomes ,
sister -chromatids
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Chromosomes

Chromosomal
DNA molecules

Chromosome

r

Chroni

Céntromere
\
a

w

)J0some duplication

(inclug

ing DNA replication)

and c¥®ndensation

=

ist

ch

rorpatids

Separation of sister
chromatids into
two cffromosomes




Mitosis

G, of Interphase Prometaphase

Centrosomes _ - Fragments _
(with centriole Chromatin Early mitotic  Aster of nuclear Nonkinetochore

pairs) (duplicated) spindle envelope microtubules

Centromere

Plasma
Nucleolus membrane

Kinetochore Kinetochore

Nuclear of two sister chromatids microtubule
envelope

Chromosome, consisting
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Mitosis cont.

Metaphase Anaphase Telophase and Cytokinesis
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A Centrosome
ster
Sister /\“ﬁ/ Metaphase

— ¢ - plate
chromatids 7\\ » (imaginary) Microtubules

Chromosomes

Kineto-

chores | Centrosome

o [1mm

Overlapping
nonkinetochore

microtubules Kinetochore

microtubules
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231 Describethe A describe the stages in

cell cycle ?”d”thg_ N mitosis and meiosis with
I n
y process ot cell dvision rafarence to chromosomal
closIS behavior

ABehaviourof _ S
chromosomes and othy EXplain how meiosis impact

parts of a cell during  variations among

MeIosIS Crossing over, organisms

Independent assortment, : C g
separation of homo|og§ngescrlbe the significance of

chromosomes, separatioﬁynaptonemabomplex and
of sisterchromatids kinetochore

ASignificance of meiofAscompare and contrasts

Gallstumoursand mitosis and meiosis
cancers




Centrosome

(with centriole pair) Sister chromatids
remain attached

Sister Chiasmata Centromere
chromatids Spindle (with kinetochore)
Metaphase
plate
Cleavage
Q furrow
Homologous
Homologous Fragments chromosomes
chromosomes  Of nulclear separate
envelope : _
Microtubule Each pair of homologous Two haploid
attached to chromosomes separates. cells form; each
kinetochore chromosome
Duplicated homologous Chromosomes line up S?” consists
chromosomes (red and blue) by homologous pairs. Of two sister
chromatids.

pair and exchange segments;
2n =6 in this example.



