
Unit 02- Chemical and Cellular 
Basis of Life



2.1.3 Examines the 
chemical nature and 
functions of main organic 
compounds of organisms.

Ådescribe the basic chemical 
nature of four main types 
of organic compounds 
found in organisms 

Åelaborate on the functions 
of four major types of 
organic compounds.

Åidentify  structure and 
functions 

Structure and 
function of the 
four main types of 
organic 
compounds found 
in organisms.

Carbohydrates, 
lipids , proteins, 
and nucleic 
acids



Elemental composition of living matter

Å20-25% elements are essential to continue 
healthy life and reproduce. (in human 25 
elements are essential and plants 17 elements 
are essential)

ÅO, C, H, N make up 96% of living matter

ÅCa, P, K, S ςmake up of most of the remaining

4% of living matter

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





Physical and chemical properties of water 
important for life



The importance of water for life

ÅTo act as transport medium

ÅRegulation of temperature

ÅHigh surface tension

ÅChanging density according to the temperature

ÅAct as solvent

ÅAct as a reactant

no need to describe all points mentioned in 
previous syllabus



Chemical nature and functions of main organic 
compounds of organisms

ÅCarbohydrates ςno need to give 1-6, 1-4 
glycosidiclinks

ÅLipids

ÅProteins

ÅNucleic acids ςDNA and RNA

ïNo need to explain DNA replication and protein 
synthesis here

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



Å2.2.1 Elaborates on the 
contribution of microscopes 
to the expansion of 
knowledge on  cells and 
cellular organization

Å2.2.2  Describes   the 
historical background of cell 
and analyses the structure 
and functions of the sub 
cellular units

2.2.0 Examines 
cell as the basic 
functioning unit of 
life



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

Ådescribe extra cellular 
components

ÅExtra cellular 
components

Á Cell wall

Á Cell junctions

Extracellular 
matrix of animal 
cells



Tight junction

0.5 µm

1 µm
Desmosome

Gap junction

Extracellular
matrix

0.1 µm

Plasma membranes
of adjacent cells

Space
between
cells

Gap
junctions

Desmosome

Intermediate
filaments

Tight junction

Tight junctions prevent
fluid from moving
across a layer of cells



EXTRACELLULAR FLUID
Collagen

Fibronectin

Plasma
membrane

Micro-
filaments

CYTOPLASM

Integrins

Proteoglycan
complex

Polysaccharide
molecule

Carbo-
hydrates

Core
protein

Proteoglycan
molecule

Proteoglycan complex



Extra cellular matrix (ECM)

ÅPresent in animal cells

ÅVaries from one cell to another based on 
composition and structure

ÅThree types of Glycoproteinsare present in 
ECM

ïCollagen

ïProteoglycan

ïFibronectin



Collagen

Fibronectin

Plasma 
membrane

Proteoglycan 
complex

Integrins

CYTOPLASMMicro-
filaments

EXTRACELLULAR FLUID



Polysaccharide 
molecule

Carbo-
hydrates

Core protein

Proteoglycan 
molecule

Proteoglycan complex



2.3.1 Describe the 
cell cycle and the 
process of cell  
division

Åelaborate on the  phases  
and main events of cell 
cycle.

Ådescribe the structure of 
chromosome 

Ådiscuss the main events 
that occur in each phase

Ådiscuss the main events 
that occur in each phase of 
mitosis and meiosis

Cell cycle

Chromosomes

Mitosis

Behaviourof 
chromosomes and 
other parts of a 
cell during mitosis

Significance  of 
mitosis.



Cell cycle

INTERPHASE

G1

G2

S
(DNA synthesis)



Chromosomes , 

sister -chromatids Chromosomes
Chromosomal
DNA molecules

Centromere

Chromosome
arm

Chromosome duplication
(including DNA replication)
and condensation

Sister
chromatids

Separation of sister
chromatids into
two chromosomes

1

2

3



Mitosis

G2 of Interphase Prophase Prometaphase

Centrosomes
(with centriole 
pairs)

Chromatin
(duplicated)

Nucleolus

Nuclear
envelope

Plasma
membrane

Early mitotic
spindle

Aster

Centromere

Chromosome, consisting
of two sister chromatids

Fragments 
of nuclear
envelope

Nonkinetochore
microtubules

Kinetochore Kinetochore
microtubule



Mitosis cont.

Metaphase

Metaphase 
plate

Anaphase Telophase and Cytokinesis

Spindle Centrosome at
one spindle pole

Daughter
chromosomes

Cleavage
furrow

Nucleolus
forming

Nuclear
envelope
forming



Sister
chromatids

Aster
Centrosome

Metaphase
plate
(imaginary)

Kineto-
chores

Overlapping
nonkinetochore
microtubules Kinetochore

microtubules

Microtubules

Chromosomes

Centrosome

0.5 mm

1 mm



2.3.1 Describe the 
cell cycle and the 
process of cell  division

Ådescribe the  stages in 
mitosis and meiosis with  
reference to chromosomal 
behavior

ÅExplain how meiosis impact 
variations among 
organisms

Ådescribe the significance of 
synaptonemalcomplex and 
kinetochore

Åcompare and  contrasts 
mitosis and meiosis

Meiosis

ÁBehaviourof 
chromosomes and other 
parts of a cell during 
meiosis- crossing over, 
independent assortment, 
separation of homologous 
chromosomes, separation 
of sister chromatids

ÁSignificance of  meiosis

Galls, tumoursand 
cancers



Prophase I Metaphase I Anaphase I Telophase I and
Cytokinesis

Centrosome
(with centriole pair)

Sister
chromatids

Chiasmata

Spindle

Homologous
chromosomes

Fragments
of nuclear
envelope

Duplicated homologous
chromosomes (red and blue)
pair and exchange segments;
2n=6 in this example.

Centromere
(with kinetochore)

Metaphase
plate

Microtubule
attached to
kinetochore

Chromosomes line up
by homologous pairs.

Sister chromatids
remain attached

Homologous
chromosomes
separate

Each pair of homologous 
chromosomes separates.

Cleavage
furrow

Two haploid 
cells form; each 
chromosome
still consists 
of two sister 
chromatids.


