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Cell Structure and Function.

Describe the function of ribosomes, mitochondria, nucleus, cytoplasm,

cell

membrane in animal cell and the function of ribosomes,

mitochondria, chloroplasts, nucleus, sap vacuole, cvtoplasm, cell

membrane and cellulose cell wall in a plant cell.

Describe the functions of above structures in animal, plant and

bacterial cells.

Cell Wall

» Thick, dead, fully permeable substance present in plants, fungi and some protists.

» Cell wall in plants is made of cellulose majorly but it also contains lignin, pectin and
hemicellulose.

» Cellulose is inelastic and have high tensile strength and is a made up of (polymer) of
Glucose.

» Cellulose fibers have a criss-cross arrangement which strengthens it.

» Cell wall's thickness is about 2um.

» It protects cell from bursting due to high hydrostatic pressure in hypotonic
environment.

» It determines the shape of the cell.

» The cell wall is fully permeable and allows all the substances to pass through.

» The spaces between fibers of cellulose provide a pathway for the substances to move
through the cell wall.

» If the cytoplasm of the plant cell is more concentrated than the surrounding

Plasma membrane {_

environment, the water will move into the cell (which increases the turgor pressure),
due to cell wall the pressure is maintained and the cell does not burst, but in case of
an animal cell, the cell bursts because it does not have a cell wall.

Middle lamella

Primary cell wall <

Soluble protein

Cell Membrane

>

>
>

>
>
>

The cell membrane, also called the plasma membrane, is found in all cells and
separates the interior of the cell from the outside environment.

The cell membrane consists of a lipid bilayer that is partially permeable.

It consists of 60-80% proteins while 20-40% lipids. Carbohydrates are present in
minute amounts. They are present in the form of glycoproteins and glycolipids.

The cell membrane regulates the transport of materials entering and exiting the cell.
Cell contents are prevented from leaking out.

Water and gases can move into and out of cell depending upon the concentration
gradient.
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» It is a barrier to water soluble substances. Its thickness is about 7nm.
» Glucose is permeable. Starch and Glycogen are impermeable.
» It is a reaction center for respiration and photosynthesis and is also involved in cell
signaling.
Glycoprotein Carbohydrate Glycolipid
Globular Cholesterol
protein
Integral
. protein
Alpha-helix Peripheral
protein Channel protein protein
Cytoplasm

» Cytoplasm is the gelatinous liquid that fills the inside of a cell. It is composed of
water, salts, and various organic molecules. It is the living content of the cell.

» It consists of aqueous ground substance containing a variety of organelles, insoluble
wastes and storage products.

» It acts as a store house of the cell and is a site for certain metabolic process such as
glycogen.

» In living cells the cytoplasm contains several cell organelles such as mitochondria,
nucleus, plastids, ribosomes, cytoplasm.

3es— Nucleolus

Nucleus

Cell membrane

Sap Vacuole

» A fluid filled space surrounded by a membrane called tonoplast.

» Vacuole contains a sap solution of water, glucose, salts and sometimes pigments.

» In plant cells many small vacuoles fuse together to form a single large permanent
vacuole which is present in the center of the cell.

» The Vacuole pushes the other cell membranes to the periphery of the cell.

» lts size is about 40um.

Central Vacuole

Sir Abdur Rehman 3

Cell Sap

0309-1013404

Plant Cell Vacuole



w ;3
REDIREEITNAY
Jloloay

Chloroplast

» Double membranous colored organelle found in plant cells which are involved in
photosynthetic reaction are called chloroplasts. Their size is about 4pm.

» These are found in Palisade mesophyll cells, spongy mesophyll cells and guard cells.

» It contains stacks of thylakoids called grana. Thylakoid memberane contains a green
colored pigment chlorophyll which absorbs light and convert into ATP.

» This ATP(adenosine trial phosphate) is used for carbohydrate formation from CO>
and HO.

» They have their own DNA and ribosomes hence can synthesize proteins.

» Plants which contain chloroplasts can synthesize their own food so are known as
autotrophs.

» It is not present in animal and bacterial cells.

Choroplast DNA

Outer membrane Granum

Thylakoids  Ribosomes

Mitochondria

» A double membranous organelle found in large numbers in most animal and plant
cells, in which the biochemical processes of respiration and energy production occurs.

» Also known as the power house of the cell.

» They are small elongated, bean shaped organelles with folded inner membrane called
cristae.

» Aerobic respiration takes place in the mitochondria. It also contains a matrix in which
its DNA and ribsosomes are present, hence can synthesize proteins.

» Their number vary depending upon the cellular activity. Their size is about 3um.

» It is absent is bacterial cells.

ribosomes

DNA outer membrane

inner membrane

intermembrane

/ space

1l
Fo portion @

F4 portion cristae
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Nucleus

» The double membrane enclosed organelle within a cell that contains the

chromosomes.

It is darkly stained inside a cell. Its size is about 7pum.

The two membranes continuous and form nuclear pores for the exchange of materials.

The function of the nucleus is to control the type and quantity of proteins and

enzymes produced by the cytoplasm.

» It has a nucleoplasm where DNA and enzymes are stored.

» In this way it regulates the chemical changes that take place in the cell and controls
cell division.

» It contains darker bodies called nucleoli of 2.5 pm size and a thread like structures
called chromatin. Chromatin condenses during cell division to make chromosomes.

Y V V

Nuclear Nuclear envelope

Nuclear lamina
Nucleolus
~Chromatin
Nucleoplasm

Endoplasmic
reticulum

~Ribosomes

Ribosomes

» Small circular non-membranous organelles responsible for protein synthesis.

» Found in bacteria, plant and animal cells.

» Ribosomes in cells are found either freely dispersed or attached to rough endoplasmic
reticulum. These consists of two sub-units. One being larger than the other.

» Their sizes are measured in Svedberg Units.

Large
subunit

Ribosome
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Describe the structure of bacterial cell limited to ribosomes, circular
deoxyribonucleic acid (DNA) and plasmids, cytoplasm, cell
membrane and cell wall.

Name Structure Function
Cytoplasm Jelly-like substance. Contains cell structures as ribosomes circular
DNA and plasmids etc.

Cell A partially permeable layer that | Prevents cell contents from escaping and

Membrane surrounds the cytoplasm. controls but substances enter and leave the cell.

Circular DNA | A single circular chromosome in | Controls cell division.
cytoplasm. No nucleus or linear | Controls cell development.
chromosomes are found in | Controls cellular activities.
bacterial cell.

Plasmids Small,extra, circular pieces of | Contains genes that carry genetic information to
DNA. Not associated with | help the process of the survival and
protein formation. reproduction of the bacterium. Also involved in

antibiotic resistance.

Ribosomes Small circular non membranous | Protein synthesis.
structures. 708 size.

Cell Wall A tough non-living layer that is | Prevents the cell from bursting, allows water
made up of peptidoglycans or | and salts to pass through freely.
murein that surrounds the cell
membrane.

Ribosomes ~ CYtoplasm
Cell wall
Capsil Bacterial Flagellum
DNA (nucleoid)

Plasma membrane
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Examine under the microscope animal cells and plant cells from any

suitable locally available material using an appropriate temporary

staining technique such as methylene blue or iodine solution.

Ocular Lens

(Eyepiece)

Nosepiece
Objective Lenses Arm
Stage Coarse Focus
Condenser & Diaphragm - Fine Focus
Light Source
Base

YV VYV

>

Plant Cell- Preparing a slide of Onion epidermis Cells.

Using forceps peel a piece of epidermal tissue from the incurve of an onion bulb leaf.
Place the epidermal tissue on a glass microscopic slide using a scalpel.

Cut out a 1ecm? of tissue and arrange it in the center of the slide.

Add 2-3 drops of iodine solution (this stains any starch in the cells and makes
different parts of the cells distinct)

Fig. 5.1 {a): Method of taking out peel from onion

P
RS\ A
- Dropper g\ < - '
) A Needle
Plane slide Cover slip '
Glycerine  _~~_ = ) I

Fig. 5.1 (b): Stages to show the mounting procedure of a slide

Using forceps, mounted needle, or a wooden splint support a cover slip with one edge
resting near to the onion tissue at an angle of about 45°.

Gently lower the cover slip over the onion tissue and try to avoid trapping any air
bubbles.

Leave the slide for about 5 minutes. This allows the iodine solution to react with the
specimen.
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» Place the slide on the microscopic stage, choose the lowest power objective lens and
focus on the specimen.

Animal Cells- Preparing Human Cheek Cells.

» Cutting sections of animal structures is more difficult because they are mostly
soft and flexible.

» Rinse your mouth with water, this will remove any fragments of food.

» Take a cotton bud from a freshly opened pack, rub the cotton bud lightly on the
inside of your cheek and gums to collect some cheek cells in saliva.

» Rub the Cotton bud on the center of a clean microscopic slide leaving a sample of
saliva, repeat if the sample is too small.

» Drop the Cotton bud into a container of absolute alcohol or disinfectant.

» Add 2-3 drops of methylene blue die, this stains parts of the cheek cells to make
nucleus more visible.

> Using forceps mounted needle or wooden splint, support a cover slip with one
resting near to the cheek sample at an angle of 45%

» Gently lower the cover slip over the tissue and try to avoid trapping any air
bubbles.

» Leave the slide for a few minutes. This allows the methylene blue to react with
the specimen.

» Place the slide on the microscopic stage choose the lowest power objective lens
and focus the specimen.
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Draw_diagrams to represent observations of the animal and plant
cells examined above.

Cheek cells

cell membrane

cytoplasm

mitochondrion

nucleus

Generally Iodine Solution is used in plant cells and methylene blue in animal cells.

Different Sections of the tissue or structures.

Longitudinal Section: A section cut along the length of an object.

Transverse Section A section cut at right to the length of an object.

PITH (CONTAINS
EPIDERMIS PARENCHYMA CELLS)

PARENCHYMA

XYLEM
(INCLUDES
PROTOXYLEM

CHLOROPLAST

|

L LONGITUDINAL SECTION
LONGITUDINAL SECTION TRANSVERSE SECTION OF A DICOT STEM
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Identify on diagrams, photomicrographs or electron micrographs the
ribosomes, mitochondria, nucleus, cytoplasm and cell membrane in
an animal cell.

Labeled Diagram of Animal Cell
Centrioles acts Nuclear membrane @ .~.

Microvilli

Microtubules Nucleus Golgi Complex
Microtubules Vacuole
Golgi Complex Nucleus ﬁ

Endoplasmic Reticulum Centrioles
Ribosome
w/
Mitochondria N—
Mitochondria Lysosomes

Smooth
Endoplasmic
Reticulum

Nucleolus K

Rough Endoplasmic

Reticulum
Plasma Memrane

Animal cell main structure

Rough endoplasmic reticulum

Smoath endoplasmic reticulum

Nuclear pores
Mucleolus
Nucleoplasm
Chromatine

An|ma| CE"S All living things are made up

of one or more cells. Cells are
esiaigibias the bsm units of structure and
function in organisms. All cells
come from existing cells.

Cells of the same type thatare
grouped together form a
tissue. A tissue is a group of
the same sort of cells, all
working together to do a job.

Electron microscope image of
an animal cell.
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Identify on diagrams, photomicrographs or electron micrographs the
ribosomes., mitochondria, chloroplasts, nucleus, sap vacuole,
cyvtoplasm, cell membrane and cellulose cell wall in a plant cell.

Plant Cell Chomatin

Golgi Apparatus

Nucleolus  Nucleus

Central Vacuole Smooth
Endoplasmic
Reticulum

Cytoskeleton

Wall of Adjaocent Cell

Ribosomes

Rough

Endoplasmic
Plasmodesmata Reficulum

Cell Wall

Cytoplasm Mitochondria

Chioroplast
Peroxisome

Plasma Membrane G

CHLORCPLAST

MITOCHONDRION

NucLEOLUS

GoLGl BODY

GOoLGI BODY
CELL waLL to x - Vad
RN

PLASMALEMMA RousH ENDOPLASMIC RETICULLM
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1.2 Specialized Cells, Tissues and Organs.

Understand that cells can become specialised and that their
structures are related to their specific functions as illustrated by
examples covered in the syllabus.

Basic structural and functional unit of living organisms is cell which is derived from pre-
existing cells.

When cells have finished dividing and growing most become specialized and have specific
functions. When cells are specialized:

» They do one special job.
» They develop a distinct shape.
» Special kinds of chemical changes take place in their cytoplasm.

The specialization of cells to carry out special functions in an organism is sometimes called
division of label within the organism similarly the special functions of mitochondria,
ribosomes and other cell organelles maybe called a division of labor within the cell. In
unicellular organisms all the activities of the organisms are performed by each cell.

Ciliated Cells.

The cells form the lining of the nose and windpipe, The tiny cytoplasmic hairs and cilia are in
a continuous flicking movement which creates a stream of fluid that carries dust and bacteria
through the bronchi and trachea away from the lungs.

T i i
OLDEY LALLEE JAALLED DALY AL

) LU

1
, 1

- Cytoplasm

Nucleus

Root Hair Cell.

These cells absorb water and mineral salts from the soil. The hair like projections on each cell
penetrates between the soil particles and offers a large absorbing surface. The cell membrane
controls which dissolved substances enter the cell.

Hair-like structure

sticking out of cell
Thin cell wall

e

Large vacuole

Many mitochondria
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Palisade Mesophyll Cells.

These are found underneath the epidermis of plant leaves. They are Columnar and pact with
chloroplast to trap light energy. Their function is to make food for the plant by photosynthesis
using carbon dioxide, water and light energy.

cell wall
Cuticle
Epidermis cell membrane

cytoplasm
Palisade nucleus
mesophyll
vacuole
Spongy Vein
mesophyll
Lower chloroplast
Stomata Epidermis ]
Nerve Cells.

These cells are specialized for conducting electrical impulses along the fibre, to and from the
brain and spinal. The fibres are often very long and connect distant parts of the body to the
CNS, for example the foot and the spinal column. Chemical reactions cause impulse to travel
along the fibre.

NERVE CELL (NEURON)

" _Nucleus
Axon i < Cell
L heay
P =) =3
4" Dendrites

——— Axon terminals

Red Blood Cells.

These cells are distinctive because they have no nucleus when mature. They are tiny disk like
cells that contain a red pigment called haemoglobin. This readily combines with oxygen and
their function is the transportation of oxygen around the blood.

Sir Abdur Rehman 13
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Sperm Cells.

Sperm cells are male sex cells. The front of the cell is oval shaped and contains a nucleus
which carries genetic information. There is a tip called an acrosome with secrets enzymes to
digest the cell around an egg and the egg membrane. Behind this is a midpiece which is
packed with mitochondria to provide energy for movement. The tail moves with a whip like
action enabling the sperm to swim. Their function is reproduction, achieved by fertilizing an
egg cell.

Plasma membrane

/ Head
P
Mi :
iddle piece

Mitochondrion

Neck Acrosome
Tail

Centriole
(flagellum)

Nucleus

Egg Cells.

Egg cells are larger than sperm cells and are spherical. They have a large amount of
cytoplasm, containing yolk droplets made up of protein and fat. The nucleus carries genetic
information. The function of the egg cell is reproduction.

_ K. Cytoplasm
Nucleus - (@} A ) b e

IR Corona radiata

. (follicular cells)
First polar = D )

body Zona pellucida

(jelly coat)
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Understand the terms cell, tissue, organ, organ system and organism
as illustrated by examples covered in the syllabus.

Cell:
A cell is the basic structural and functional unit of living bodies. e.g. mesophyll cells.
Tissue:

A group of similar cells with similar structures working together to perform a specific
action. e.g. muscle tissue formed from muscle cells.

Organ:

A group of different tissues working together to perform a specific function. e.g.
stomach is an organ which has epithelial glandular and muscle tissue.

Organ System:

A group of organs with related functions working together to perform a specific
function of the body. e.g. digestive system which consists of organs such as esophagus,
stomach, small and large intestine, pancreas.

Organism:

Different organ systems working their specific functions relate with each other to
form an individual organism.

@ cHEMmICAL LEVEL © TmisSUE LEVEL

Smooth muscle tissue

Serous
membrane

Molecule
(DNA)

Smooth muscle
tissue layers

© sYSTEM LEVEL

Esophagus %@"’m"“ Epithelial

} e i tissue
Liver

' Stomach

Pancreas

Gallbladder

y
) Small intestine

Large intestine
o ORGANISMAL LEVEL 5
Digestive system
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State and use the formula magnification = Image Size\ actual size.

Magnification

* Magnification is how large an image is X
" N . The image is
. compared to the object's real size 4 whetisprated
e /7

. P on the page
magnification is f‘;

givenon the . g e X " }ffsr

image, alongside magnlfica"'|on - Imqge sSiZe e

the scale bar A T I = f b - 1_
ctual size of objec

\ .9
.

A
I

The actual size of
"=, the object should be

f— given in um or nm
Y

While calculating the magnification following steps should be taken.

Measure the image size using a mm ruler.

Determine the actual size of the object whose image is given.
Both the values must have same units.

Divide image size to the actual size to calculate the magnification.

YV VY

You are asked to calculate the magnification of a drawing, you will be told the actual size of
the cell and the diameter of the cell in the drawing. Start by making sure that both the figures
are in the same units for example if the drawing of a cell is 6cm wide and its actual size is
0.1mm, you need to change the cm to mm.

There are 10mm in 1 cm so 6x10= 60mm.

Now use these figures in the equation.

. . Image Size
Magnification = o

Actual Size

. . 60
Magnification = o1

Magnification = 600
Calculate the magnification of image by using a scale bar.

» Measure the length of the scale bar with a mm ruler.
» The value printed on the line is 15um, it is an actual length.
» The measured length is 75 mm so the magnification will be calculated as follows.
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2.A sperm cell has a tail 50um long. A student draws it 75mm long.

Calculate the

What is the magnification?

(f you're stuck, draw it out... 1. Convert mm to Bme:

FEMM = F5,000uUim

kil s 2. drawing length
|H]I‘\IH1IIJ|IIII|IIIIIIIII|IIII|\I\Il\ll\lHI\‘I\\I‘II‘,III|I|IIIIIIIIIlIIIJHI!EIIIIrI\\l!g| seale bar La bCL
1
‘\IH \II]|IIII|||II|I]|I||III|\I\I|\II\l\\I\‘c\I‘II\I|IIII|IIII|tIII||III|I\IJEI||||\IH|H|I| = 7_5000/50
= 1500x magwnification
magnification of image by using ratio method.

IU"lil' “ "U‘" u
o° Q ool
o Omc

%5 % 148,03 ©
wﬂ?ﬂgm

9 oe'ooo S°°0 oS

~

The actual size of the red blood cell is 0.007 mm. Calculate the actual diameter of the white
blood cells shown in figure above.

YV VVVVY

Measure the diameter of a red blood cell with mm ruler.

The diameter measured with the ruler of an RBC= x.

Measure the diameter of the white blood cell with a mm ruler.
The diameter of the white blood cell measured with the ruler =Y.
Apply the formula.

The actual size of WBC=—— xY

0.007
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