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Chapter 1: Photosynthesis  
[5.1]   Photosynthesis is the requiring of energy from light to split apart the strong bonds in water 
molecules, storing the hydrogen in a fuel (glucose) by combing it with CO2 and releasing oxygen into the 
atmosphere. 

 

 

 

[5.2]   ATP is known as Adenosine triphosphate 
(has 3 phosphate groups) and ADP is Adenosine 
diphosphate (has only two phosphate groups). 

Hydrolysis of ATP will produce a ADP molecule, an 
inorganic phosphate group and energy. Whereas, 
phosphorylation of ADP with inorganic phosphate 
will produce a ATP molecule.  

The last phosphate group of a ATP is very unstable 
and due to that ATP molecule can easily release 
energy when the 3rd phosphate is broken. 

 

 

 

[5.3]   LIGHT DEPENDANT REACTIONS 

[1] NON- CYCLIC PHOTOPHOSPHORYLATION 

a. Initially, light strikes a photosystem ii. The antenna pigments of photosystem ii will absorb 
the light and as a result reaction centre molecule gets oxidised and releases high energy 
electrons. The electrons will move to a higher level and get accepted by the electron 
acceptor. 

b. When electrons are in a higher level, they get unstable, therefore they tend to move down 
as in a series of redox reactions. 

c.  During these redox reactions, energy will be released which will be taken up by ADP and 
inorganic phosphate for the phosphorylation of ADP and inorganic phosphate to form ATP. 



  

4 
 

We, Owls, would love to serve you, Owlets, with 
the best resources for EDEXCEL IGCSE and IAL. 

d. When the electrons move down in a series of redox reaction, they will be taken up by 
photosystem I.  

e. Again, light strikes photosystem I and antenna pigments of photosystem I will absorb the 
light and as a result reaction centre molecule gets oxidised and releases high energy 
electrons. The electrons will move to a higher level. 

f. These electrons will be taken up by NADP+ along with H+ (formed during photolysis) to form 
NADPH. 

g. In the meantime, water will undergo photolysis. Light will strike on the water molecule and 
will split as follows: 
H2O 2H+ + 1/2 O2 + 2e 

h. The H+ will be used by NAD+ to form NADH. Since, this is a non-cyclic photophosphorylation, 
PS ii will be out of electrons so the electrons from photolysis of water will fill PS ii.  

i. The process repeats.  
 

[2] CYCLIC PHOTOPHOSPHORYLATION 

a. Light strikes PS I and as a result the antenna pigments of photosystem I will absorb the 
light and as a result reaction centre molecule gets oxidised and releases high energy 
electrons. The electrons will move to a higher level and get accepted by the electron 
acceptor. 

b. When electrons are in a higher level, they get unstable, therefore they tend to move down 
as in a series of redox reactions. 

c. During these redox reactions, energy will be released which will be taken up by ADP and 
inorganic phosphate for the 
phosphorylation of ADP and 
inorganic phosphate to form 
ATP. 

d. The is a cyclic 
photophosphorylation, so the 
electrons will be recycled and 
used by the PS I again and 
the cycle repeats. 
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[5.4]   LIGHT INDEPENDENT REACTIONS  

a. Carbon fixation happens, which means RuBP (Ribulose- bis- product, a 5 Carbon 
compound) will combine with CO2. This is catalysed by the enzyme RUBISCO.  

b. Carbon fixation will produce an unstable 6 carbon molecule, which will break down to 2 
Glycerate- 3- phosphate (3 carbon compound) (GP). 

c. This GP converts into GALP (Glyceraldehyde- 3- phosphate) by the energy released from 
oxidation of NADH to NAD+ and hydrolysis of ATP to ADP and inorganic phosphate.  

d. One of the six GALP molecules is converted into glucose, rest is regenerated to RuBP for 
the cycle to continue. 

e. 2 GALP molecules will join together to give one glucose molecule. This glucose molecule 
can further be converted into lipids and other carbohydrates. 
 

[5.5]   Synthesis of new biological molecule from GALP happens as follows:  

Polysaccharides  

CELLULOSE 
Two GALP molecules will join together to form a beta- glucose molecule. Many beta- 
glucose molecules will join by condensation reaction to form unbranched chains called 
cellulose. 
GLYCOGEN 
Two GALP molecules will join together to form a glucose molecule. Many glucose 
molecules will join together by 1,4 and 1,6 glycosidic bonds to join a glycogen. 
STARCH 
Two GALP molecules will join together to form a glucose molecule. Starch is made by 
two polysaccharides. Therefore, many glucose molecules will join together by 1,4 
glycosidic bonds to form an unbranched chain called amylose. Also, many glucose 
molecules will be joined together by 1,4 and 1,6 glycosidic bonds to form a branched 
chain called amylopectin. Amylopectin and amylose combined will form starch. 

Proteins  

Two GALP molecules will join together to form a glucose molecule. Glucose molecule 
along with a nitrate will form an amino acid. Amino acids will join together by peptide 
bonds by condensation reaction. 
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Nucleic acid 

GALP is used to synthesise glucose, which can be converted into deoxyribose, which 
then makes up the mononucleotides. GALP and Nitrate ions can be used to make 
Nitrogenous bases, which makes the mononucleotide. 

[5.5]   

 

 

 

 

 

 

  

  

i. Role of light  
Light strikes photosystems and causes the excitation of electrons. 
This energy is used to generate ATP by the phosphorylation of ADP. 
Light is also needed for the process called photolysis, where water is broken down. 
H2O 1/2O2  +  2H+  + 2e 
Electrons from the photolysis process is required to replace the electrons lost by 
photosystems. 
Also, the other product of photolysis, which is H+ is required to reduce the NADH 
into NAD+. 
Furthermore, the products of the light- dependant reaction, which are ATP and 
NADH, is required in the Calvin cycle that occurs in the stroma. 
During the Calvin cycle, energy stored in the ATP and reduced NAD is used to 
convert glycerate- 3- phosphate (GP) to glyceraldhyde- 3- phosphate (GALP). 

ii. Role of the thylakoid membrane  
Thylakoid membrane is the site of photophosphorylation and chemiosmosis.  
Photosystems and photosynthetic pigments are present in the thylakoid membrane 
that is responsible for absorption of light energy. 
Due to this, electrons are released and electrons acceptor, which are present in the 
thylakoid membrane, picks up the released electrons. 
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Between the thylakoid membrane, there is a thylakoid space, which allows the 
accumulation of H+ ions.  
H+ channel proteins and ATPase enzymes are present in the thylakoid membranes. 
H+ ions can diffuse through the H+ ions channel proteins back to the stroma. During 
ATPase catalyse the process of H+ ions diffuses, which produces energy. This 
energy is taken up by the ADP so phosphorylation of ADP to ATP occurs. 

[5.6]    

i. Action spectrum  
This is a graph demonstrating the rate of photosynthesis against wavelength of light. 

ii. Absorption spectrum  
This is a graph showing the amount of light absorbed by a pigment against the 
wavelength of light (by measuring each pigment absorption of light at different 
wavelength) 

[5.7]   By chromatography, using paper or silica gel, we can show that there are several different 
photosynthetic pigments. Pigments travel up the solid medium at different speeds and are rapidly 
separated using a suitable solvent. 
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Chapter 2: Energy Flow 
[5.9]    

Net primary productivity (NPP)- The rate produced in an ecosystem (kJm-2year-1) in a producer. (NPP= 
GPP - R). 

Gross primary productivity (GPP)- The rate at which solar energy is fixed into chemical energy (glucose) 
by green plants during photosynthesis per unit area of the ground (kJm-2year-1). 

The equation to calculate NPP is ‘NPP= GPP- R’. 

 

[5.10]    

 

 

 

[5.11]    

a. Ecosystems 
This is a self- contained unit contained unit consisting of all the 
organisms living in a particular place at a given time. This 
includes all the living things in a given area that we interact with 
each other both abiotic and biotic factors. 

b. Population 
This is the number of organisms of a same species living in the 
same location at the same time. 

c. Community  
It is all the organisms of all species living in the same place at 
the same time. 

d. Habitat 
This is the place where an organism lives. It is mainly 
characterised by the abiotic need for the organism to live. 

e. Abiotic factors  
This is all the non- living factors that affect an organism like light, temperature.  

f. Biotic factors 
This is all the living factors that affect an organism like competition, parasites and diseases. 
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g. Niche 
The role of an organism in that ecosystem. 
[5.12], [5.13]   The number and distribution of organism in a habitat are controlled by biotic and abiotic 
factors. 

Abiotic factors  
a. Edaphic factors (relating to soil like soil pH, soil temperature) 
b. Light 
c. Temperature 
d. Wind and water currents  
e. Water availability   
f. Oxygen availability in water and soil  

Biotic factors    
g. Paratism and diseases 
h. Predation 
i. Finding a mate 
j. Territory  

Distribution is the geographical area where species of organism are found and abundance is the number of 
organism found in a particular area. 

Density independent factors- Factors affecting the number of organisms occupying a niche which are the 
same regardless of population size. Limits the distribution of individuals. 

Density dependant factors- Factors affecting yet number of organism occupying a niche which are 
dependent on the number of organism in a specific area. Limits the abundance of species. 

 

 

 

 

 

 

 

 

 



  

10 
 

We, Owls, would love to serve you, Owlets, with 
the best resources for EDEXCEL IGCSE and IAL. 

Chapter 3: Ecosystem and Environment  
[5.15]   Succession is the process by which the structure of a biological community evolves over time. 
There are two types of succession: 

a. Primary succession  
b. Secondary succession  

Primary succession  

It starts on a bare rock. Initially, pioneer species like algae, fungi or mosses) will invade the bare rock. 
They will die and decompose on this bare rock and with time, a thin layer of soil is produced. With time, 
the thickness of soil will increase and then grass and herbs will start to produce on these rocks. Next, the 
species that will invade the area are shrubs and finally, tall trees will start to grow in this area. This is 
when a climax community is produced. With time, the soil thickness will increase further and further. 
Animals will contribute for this formation of climax community by dispersing the seeds and their droppings 
will act as fertilizers. 

Secondary succession  

Secondary succession will not start from a bare rock. Instead, they will start from a land that already being 
a climax community or in other words a land that has being previously colonised. Land that has being 
destroyed from fires or volcanic eruption. Since, the soil is already formed, succession starts at later 
stages like the colonising of grass and herbs or from shrubs. In secondary succession: (these are not 
present in primary succession) 

i. Climax community is formed from an existing soil. 
ii. Already seeds, nutrients and soil are present. 
iii. It is happening quickly. 
iv. No pioneer species are involved. 

[5.16]   These are the evidences for Global warming: 

a. Direct measurements of temperature records 
Direct 
measurements of 
the current local 
measurements re 
taken for over a 
period of time. 
 
 

Kneeling graph 

Hockey stick graph 
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b. Estimated from ice cores 
By looking at past concentrations of greenhouse gasses in layers in ice cores, scientists can 
calculate how modern amounts of carbon dioxide and methane compare to those of the past, 
and, essentially, compare past concentrations of greenhouse gasses to temperature.  

c. Dendrochronology  
These rings can tell us how old the tree is, and what the weather was like during each year 
of the tree's life. ... Because trees are sensitive to local climate conditions, such as rain and 
temperature, they give scientists some information about that area's local climate in the 
past.  
Light bands are the thick xylem vessels, where tree growth is increased and this usually 
happens during spring. 
Dark bands are the thin xylem vessels, where the tree growth is not as high as in the light 
bands and this happens during summer. 
No tree ring growth during winter and autumn. 

d. Peat bog analysing  
This is the analysing of depositors of 1000 years ago. Peat bogs are the analysing of the 
pollen grains or seeds that haven’t being decomposed. 

[5.17]   Global warming is the gradual increase of the global temperature due to many reasons. Reasons 
that include are deforestation or destroyed of carbon sinks like forests that can lead to a large release of 
CO2. Any activity that contributes to the release of 
greenhouse gases to the atmosphere can lead to 
global warming.  The increase in greenhouse gases 
in the atmosphere is mainly happening due to 
anthropogenic activities. Anthropogenic activities 
are the activities done by the humans like 
deforestation or burning of fossil fuels that leads 
to an increase of releasing greenhouse gases into 
the atmosphere. 

[5.18]   Carbon cycle is shown in the right. 

 

 

[5.19]   Evidences or data sets can be 
extrapolated to help predict the future. These predictions cannot be 100% true. The human activity can 
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change in the future or new technology can be invented in the future to avoid exhaustion of excess 
greenhouse gases.  
[5.20]   These are the effects of climate change: 

a. Animals will start to shift. 
b. Prey will decrease so predator will decrease and eventually become extinct. 
c. Entire ecosystem will change. 
d. Adaptation changes for survival  
e. Bleaching or coral reefs 
f. Life cycle change and enzyme activity changes. 
g. Unwanted number of species can increase like pests. 
h. Sex of the reptiles are affected. 

[5.21]   Temperature coefficient (Q10) is a measure of the rate of change of a biological system that 
occurs when the temperature changes by 10°C. 

[5.23], [5.24]   Evolution is a change in the heritable traits of biological populations over successive 
generations. This is how evolution can occur: 

a. A gene mutation can occur in the alleles of a species due to the change in the environment, 
which means change in selection pressure. 

b. New alleles will arise and this can lead to the formation of ne characteristics of the species 
that will help to adapt to the new selection pressure. 

c. The species with the fittest allele to survive the new environment will mate and produce 
offspring and pass the allele to the next generation and increase in number.  

d. The species without the fittest allele will die and extinct. 
e. Due to the arrival of a new allele, the allele frequency will change too. 

Speciation is the process by which new species after a population 
becomes reproductively or geographical isolated and will not be able 
to interbreed. There are two types of speciation: 

i. Allopatric speciation 
This an evolutionary process that occurs when population becomes 
physically or geographically isolated. 

ii. Sympatric speciation  
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This is an evolutionary process that occurs when organism becomes reproductively isolated by mechanical, 
behavioural or seasonal changes. 
 

 

  

 

 

 

 

 

[5.25]   The scientific conclusions about controversial issues, such as what actions should be taken to 
reduce climate change, or the degree to which humans are affecting climate change, can sometimes depend 
on who is reaching the conclusions. The government and the politicians have the vast ability to make 
decisions about the actions to be done about global warming. Therefore, even if scientific research proves 
global warming and the politicians decline it, there is no action taken then. 

[5.26]   Here are some ways to reduce global warming: 

1. Reduce reuse and recycle 
2. Reforestation 
3. Use an alternative for fossil fuels like 

bio-fuels. 
4.  Live more sustainably.  

Advantages and Disadvantages of biofuels:  

a. Advantages 
Renewable resources. 
Carbon recycle. 
Biofuel produce less sulphur than fossil fuels. 
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b. Disadvantages  
The production cost is high. 
Replacement of food crops (amount of food 
production is limited). 
Lot of area is needed to plant trees. 
Processing of biofuels needs a lot of H2O. 
Low energy to mass (small energy in large 
masses) 
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Chapter 4: Microbiology 
[6.1]   When handling with microorganisms, we need to be careful of pathogens and also contamination of 
the experiment. Here are some aseptic techniques to use: 

a. Buying sterile equipment or sterilizing equipment by either holding on top of a Bunsen 
burner or rubbing with 70% alcohol substance. 

b. Sterilize the working space by wiping with 70% alcohol substance. 
c. Carry out the experiment between two Bunsen burners to avoid airborne pathogens. 
d. The experimenter is advised to wear sterile clothes and wear gloves and a mask. 
e. Inoculation of the loop, which is kept in the flame of the Bunsen burner. 
f. Open the petri dish near the Bunsen burner. 

[6.2]   These are the techniques used to measure the growth of microorganism:    

i. Cell counts 

1. Total counts = which include both living cells and dead cells 
2. Viable counts = which count living cells only  

In practice, it is never possible to count whole populations of microorganisms. Instead, the cells in a very 
small sample of culture are counted, and the result multiplied up to give a population density in organisms 
per cm3 of culture. Even then, the population density is likely to be so high that cell counts are 
usually made in known dilutions of the culture, usually in 10-fold steps. This is known as serial dilution.  

ii. Dilution plating  

This involves in mixing known 
volumes of a culture with 
distil water or any other 
liquid at different ratios to 
produce a series of dilution.  
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iii. Optical methods (turbidity) 

As cultures grow, the plate becomes more and more cloudy. This means as more cells grow, less light will 
penetrate through. Samples can be taken and placed in the cuvette where a spectrophotometer or a 
colorimeter will record the amount of light passing through, giving a measurement of size of the culture.  

iv. Haemocytometer  
To count cells using a hemocytometer, add 
15-20μl of cell suspension between 
the haemocytometer and cover glass. The 
goal is to have roughly 100-
200 cells/square. Count the number 
of cells in all four outer squares divide by 
four (the mean number of cells/square). 

 
 
 
 
 

[6.3]   These are the different phases of a bacterial growth curve:   
1. Lag phase  

Bacteria are first adapting to the environment and first absorbing the nutrients. 
2. Log phase  

Bacteria will start to divide rapidly. 
3. Stationary phase 

New producing bacteria is equal to dying bacteria.  
This happens due to two reasons  

 Accumulation of waste 
products  

 Lack of nutrients  
4. Death phase 
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[6.5]    

 

 

 

 

 

 

g. Structure of bacteria 
 Cell wall made out of peptidoglycan, protein- sugar (polysaccharide) molecule. It 

surrounds the cytoplasmic membrane, protecting the cell from the environment. 
 Cytoplasm 
 Cell membrane- controls substances going in and out of the cell 
 Flagella- aids with movement or in other 

words it provides locomotion to the bacteria. 
 Nucleoid- this is where the chromosomal 

DNA is located. 
 Pili- Pili are used to transfer DNA and for 

attachment to surfaces. This means they are 
involved in reproduction. 

 70s Ribosome-  involved in proteinsynthesis 
 Mesosome- site of cellular respiration 
 Plasmids- additional DNA that code for 

specific characteristics. 
 Slime layer or capsule  

Virus  

Bacteria   
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 Glycogen granules, lipid droplets. 
 Photosynthetic membrane 
 ALL BACTERIAL CELLS WILL HAVE CELL WALL, CELL MEMBRANE, CYTOPLASM. 
 SOME BACTERIAL CELLS WILL HAVE PILI, FALGELLA, PLASMIDS, CAPSULE  

 
h. Structure of virus 

 Genetic material- either RNA or DNA. 
 Capsid- it is a protein coat that surrounds the genetic material. 
 Enzymes- only retrovirus contain an 

enzyme called Reverse Transcriptase, 
which is used to convert RNA into 
DNA, which can then be inserted into 
the host cell’s genome so viral 
proteins are transcribed. 

 

 

[6.6]     

i. Tuberculosis  
 This is caused by the bacteria Mycobacterium tuberculosis. 
 Tuberculosis can be spread through the air or when an infected person with 

TB coughs or sings and a non- infected person may breathe them in. 
 These TB bacteria can travel into the lungs and settle and begin to grow. 

Eventually, they can move through the blood to other parts of the body such 
as Kidney, spine or brain. 

 Some symptoms of TB are that there can be a bad cough that lasts 3 weeks 
or longer. Pain in the chest can occur and also coughing up blood or sputum. 
Some other symptoms can include like: weakness, weight loss, no appetite, 
fever, sweating at night. 

 People with high risk of TB are the people with HIV infection, babies, young 
children, people who inject illegal drugs, people who sick and with weak 
immune system, elderly people and past patients with TB. 

 

ii. Human immunodeficiency virus 
 HIV stands for Human immunodeficiency virus. 
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 HIV attacks the immune system. 
 If HIV is not treated, it can lead to AIDS. 
 There is currently not effective cure. Once people get HIV, they have life 

term. 
 Yet, HIV can be controlled with proper medical care. 
 HIV can spread by sexual penetration or blood transfusion (blood of an 

infected patient) 
 Symptoms like fever, chills, rash, fatigue, swollen lymph nodes, mouth ulcers, 

night sweats, sore throat, muscle ache and weakness. But, some people may 
not feel sick during acute HIV infection. 

 Stages of HIV 

Stage 1: Acute HIV Infection 

 People have a large amount of HIV in their blood. They are very contagious. 
 Some people have flu-like symptoms. This is the body’s natural response to infection. 
 But some people may not feel sick right away or at all. 
 If you have flu-like symptoms and think you may have been exposed to HIV, seek medical care and 

ask for a test to diagnose acute infection. 
 Only antigen/antibody tests or nucleic acid tests (NATs) can diagnose acute infection. 

Stage 2: Chronic HIV Infection 

 This stage is also called asymptomatic HIV infection or clinical latency. 
 HIV is still active but reproduces at very low levels. 
 People may not have any symptoms or get sick during this phase. 
 Without taking HIV medicine, this period may last a decade or longer, but some may progress 

faster. 
 People can transmit HIV in this phase. 
 At the end of this phase, the amount of HIV in the blood (called viral load) goes up and the CD4 cell 

count goes down. The person may have symptoms as the virus levels increase in the body, and the 
person moves into Stage 3. 

 People who take HIV medicine as prescribed may never move into Stage 3. 

Stage 3: Acquired Immunodeficiency Syndrome (AIDS) 

 The most severe phase of HIV infection. 
 People with AIDS have such badly damaged immune systems that they get an increasing number of 

severe illnesses, called opportunistic infections. 

https://www.cdc.gov/hiv/basics/hiv-testing/test-types.html
https://www.cdc.gov/hiv/basics/livingwithhiv/opportunisticinfections.html
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Chapter 5: Immunity  
[6.7]   These are the major routes for a pathogen into entering the body: 

a. Inhalation- due to coughing or sneezing, pathogens can enter the respiratory system. 
b. Ingestion- consuming contaminated food. 
c. Fomites- pathogen spread through inanimate objects like towels or contaminated clothes 
d. Direct contact- touching skin or through body fluids  
e. Vector- an organism that carries the pathogen like mosquitos 

These are the role of the barriers in protecting the body from the infection: 

i. Skin has physical barrier consisting of keratin. Also, skin produces sweat and sebum. 
ii. Normal body flora (bacteria present on the body that causes competition for the 

pathogens) 
iii. Stomach has an acid of a pH of 2 called HCl 
iv. Cough reflex  
v. Mucus in the trachea can trap pathogens.  

[6.8]   Non-specific response- Whatever the organism that enters, without any specificity, defence is 
started. 
Non- specific responses that include are: 

 Inflammation  
When is a cut or a tissue is damaged, histamines are released and this causes 
vasodilation. Vasodilation will cause the blood vessels near the damaged tissue to 
increase. This increment in the diameter of the blood vessels will cause more blood 
to flow to the infected area and along with the blood, white blood cells will be 
attracted to the infected area. Any pathogen that enters through the damaged tissue 
will be engulfed by the white blood cells. 

 Lysozyme action 
Lysozyme is an enzyme found in the secretions of mucus and tears. They destroy the 
bacteria by damaging the cell wall of the bacteria. 

 Interferon 
Interferons have an effect on viruses. They are the proteins that prevent the 
spreading of viruses to uninfected cells by stopping proteinsynthesis in viruses, so 
their reaction. 
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 Phagocytes  
Phagocytes will undergo phagocytosis. Phagocytosis is the engulfing of the pathogen 
by phagocytes. These pathogens are trapped in the phagocytic vessels, and 
lysosomes will release lysozymes in to digest the pathogen, destroying it. 

 Fever 
Raising the temperature of the body can affect the enzymes in the bacteria or the 
cell wall or cell membrane structure of pathogens. 

[6.9], [6.10]   These are the cells involved in specific immunity: 

i. B cells  
They mature in the bone marrow and are involved in the humoral response. 

ii. T cells 
They are produced in the bond marrow and they mature in the thymus gland. They 
are involved in the cell mediated response. 

iii. Memory cells 
Memory cells are involved for the long term immunity. This means when the same 
pathogen invades the 2nd time, the immune response will be faster due to the 
presence of memory cells. 

iv. T helper cells  
They stimulate B cells and T killer to divide. 

v. T killer cells 
T killer will kill and destroy the pathogen infected cells by affecting the surface cell 
membrane, causing it to burst. 

vi. B effector cells 
These are the cells that differentiate into plasma cells. Plasma cells are the cells 
that produce the antibodies. 

Specific response- Specific immune responses are triggered by antigens. The immune system responds to 
antigens by producing cells that directly attack the pathogen, or by producing special proteins called 
antibodies. Antibodies attach to an antigen and attract cells that will engulf and destroy the pathogen. 

 Specific immune response happens to two stages: 

1. Humoral response (pathogen is destroyed by producing antibodes) 
Initially, phagocytosis occurs. 
Specific antigens remaining of the pathogens come and join to the phagocytes. (MHC 
complex is formed which contains the parts of the pathogens) 
T helper are the 1st cell to get involved and they vary according to the receptor. 
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Macrophage APC binds to a helper cell. Once the T cell is activated, it divides to for T 
memory cells and active T helper cells.  
Clones of active T helper cell and clones of T memory cells are made. 
Antigens in the bacteria bind to B cell with complementary receptor.  
MHC with the antigen is formed (B cell becomes an APC) 
An activated T helper cell with a complementary receptor binds to the APC. It produces 
cytokines that stimulate B cells. 
Clone of B memory cells will be produced. 
Clone of B effector cells will be produced. 
The B effector cells will differentiate into plasma cells. 
Plasma cells will secret antibodies. (antibodies bind to the antigens of the similar pathogen, 
identifying them so they can easily destroy them)  
 

2. Cell mediated response (infected cell is destroyed) 
First the virus will infect the cell. 
Lysozyme produced by lysosome will break the foreign pathogens. The antigen is presenting 
on the MHC and becomes an APC. 
T killer cells binds to the APC infected cells. 
Activated T helper cells present already in the blood will release cytokines. T killer cell 
clones into T killer memory cells. 
Active T killer binds to infected cells (presenting antigens on the MHC). 
T killer cell will release chemicals that cause lysis in the infected cells as pores form in the 
membrane. The infected cell dies. 
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[6.11] 

a. Natural active immunity  
They come in contact with the 
antigens by naturally catching the 
infection. 

b. Artificial active immunity  
The antigens are gained by a 
vaccination. 

c. Natural passive immunity  
Antibodies are being passed from 
the mother to the foetus through 
placental or breast milk. 

d. Artificial passive immunity   
Being injected with antibodies. 

[6.12]   This happens due to the repeated use of antibiotics, which eventually leads to antibiotic resistance 
species forming). Resistance is formed due to the selection pressure of taking the antibiotic in repeat. 
Because of this, mutations occur and changes happens that means new genes are formed. Sensitive 
bacteria die and mutated bacteria will survive and reproduce. Bacteria can mutate frequently as the nucleic 
material is not covered by the membrane. 

[6.13]   Bacteriostatic [prevents reproduction of bacteria] and Bactericidal [kills the bacteria]. 

Antibiotics have different effects like: 

a. Cell wall inhibitor 
This binds to proteins of the cell wall of the bacteria and prevents the development of 
peptidoglycan layer. (bacteria will burst) 

b. Proteinsynthesis inhibitor 
Binds to 70s ribosomes and prevent transcription. 

c. Anti-metabolics  
Blocks those metabolic pathways. 

d. DNA replication inhibitor 
Stop the DNA coiling during the binary fission and some enzymes are inhibited. 

e. Membrane protein receptor  
Binds to the membrane and becomes more permeable so water enter the bacteria and bursts 
the cell. 
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[6.15]   An infection acquired in hospitals by a patient who was admitted for a purpose other than that 
infection. This is called hospital acquired infection. The causes for HAD can be because of unhygienic 
condition or visitors. 

How to prevent HAD: 

 Hand hygiene  
 Avoid visiting if you are ill 
 Cover the mouth and nose if there is a respiratory infection or when coughing 

(Handkerchiefs or masks can be used) 
 Isolation of contagious patient. 
 Curtains can also decrease the area. 
 Suppliers should be sanitized (should not be shared) 
 Equipment must be sterilized. 
 Long sleeve and ties can be avoided to be worn by doctors. 
 Aseptic germ free techniques can be used when handling wounds. 

Ways to prevent the spread of antibiotic resistance:  

 Educate the patients to take their course properly and to complete the dose. 
 Do not use antibiotic for viral infections. Viral infection need interferon. (antibiotic can 

affect the normal gut flora) 
 Never demand antibiotic for minor infection. 
 Do not take antibiotic often and also when a disease is not there. 
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Chapter 6: Forensics 
[6.16]   Decomposition occurs by decomposers like 
bacteria and fungi. They will release extra cellular enzymes 
outside and digestion occurs outside. Later, the digested 
food will be absorbed back to the body of the decomposers. 
Decomposition is the process by which dead organic 
substances are broken down into simpler organic or 
inorganic matter such as carbon dioxide, water, simple 
sugars and mineral salts. Decomposers will release CO2 
into the atmosphere and also since they respire CO2 is 
again released into the atmosphere. This is how 
decomposers act in the carbon cycle. 

[6.17]   PCR- PCR is the method where the multiplication of the DNA occurs. In every cycle, the amount of 
DNA is doubled. 

These substances are put inside the PCR tube: 

 High temperature is used so human enzyme will denature. So, Taq polymerase from a 
bacteria will be used. 

 DnTP is inserted. 
 Template DNA (need to multiply) 
 RNA primers (need to bind with the template DNA in order to start the replication). 
 Ions like Mg2+ will be added. 
 Buffer to keep the pH constant. 

The steps of the PCR are: 

 Step 1- denaturation (90°C- 95°C) 
Double stranded DNA has hydrogen bonds and they will be broken. 

 Step 2- Primer annealing (55°C- 60°C) 
RNA primers will join to the template DNA 

 Step 3- Primer elongation (72°C- 75°C) 
DnTP will come and join to the template according to complementary strand. This is 
catalysed by Taq polymerase  
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[6.18]   Gel electrophoresis- this is used to make DNA profile.  

Steps are as follows: 

 Pour agarose gel into a tray. 
 Keep a plastic like comb and pour agarose gel to produce wells. 
 Introduce the DNA into the wells and also the buffer. 
 Into the PCR tube, add the restriction nucleuses enzyme. Mix well and many bands of 

DNA will be produced. 
 Using a micropipette, put the DNA into the well (before that add, ethium bromide to 

colour the DNA bands) 
  DNA is negatively 

charged because of 
the phosphate 
group (PO4

3-) 
 As electrical 

charge is given and 
the bands will 
move according to 
size and length. 

 

[6.19]   DNA bands are differed according to different bandwidth, different size or different thickness. 

[6.20]  These are methods to estimate the time of death of a dead body:  

a. Body temperature  
This approximate rate of heat loss continues until the environmental temperature 
is attained, after which it remains stable. Ideally, the body temperature is taken either 
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rectally or by measuring the liver temperature, which may be a more accurate reflection of 
the true core body temperature. 

b. Extent of Rigor mortis  
This stiffening process, called Rigor Mortis, has a roughly known time of occurrence and can 
therefore be used to estimate time of death. If the body feels warm and 
stiff, death occurred 3-8 hours earlier. If the body feels cold and stiff, death occurred 8-
36 hours earlier. 

c. Levels of decomposition  
d. Stages of succession  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

e. Forensic entomology  
Forensic entomology is the scientific study of 
the invasion of the succession pattern of 
arthropods with their developmental stages of 
different species found on the decomposed 
cadavers during legal investigations. It is the 
application and study of insect and other 
arthropod biology to criminal matters. 
 

 


