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Medical Biotechnology

Exercises

1. Vocabulary Match

Match the medical biotechnology terms with their correct definitions:

Watch this to help: https://yvoutube.com/shorts/4CZwe-GDNel ?feature=share

1.

Gene therapy

2. Biopharmaceuticals
3.
4. CRISPR

Stem cells

a) Cells with the potential to develop into different types of cells in the body.

b) A technique for editing genes by cutting DNA at specific points.

c) The treatment of diseases by altering the genetic material of a patient’s cells.

d) Drugs produced using biological molecules, such as proteins or nucleic acids.

2. Sentence Construction

Use the following medical biotechnology terms in sentences:

Watch this: https://voutube.com/shorts/mQbjxoDkOZo?feature=share



https://youtube.com/shorts/4CZwe-GDNeI?feature=share
https://youtube.com/shorts/mQbjxoDkOZ0?feature=share

e Personalized medicine
e Immunotherapy
e Genetic engineering

e Regenerative medicine

3. Comprehension Questions

Read the passage and answer the questions: "Medical biotechnology focuses on
the use of biological processes and organisms to develop new treatments and
therapies. One of the key advancements is gene therapy, which involves altering
a person's genetic material to treat or prevent diseases. Another breakthrough
is immunotherapy, where the body's own immune system is enhanced to fight

diseases like cancer."
Questions:

1. What is the goal of gene therapy?
2. How does immunotherapy work?

3. What are some key areas of focus in medical biotechnology?

4. Match the Synonyms

Match the following medical biotechnology terms to their synonyms:

[y

Regenerate
2. Alter
3. Immune system
4

. Innovative



a) Change

b) Restore

c¢) Defensive mechanism
d) Groundbreaking

5. Spot the Odd One Out
Choose the term that doesn’t belong in each group:

e Gene therapy, CRISPR, Antibiotics, Immunotherapy
e DNA sequencing, Bioremediation, Stem cell research, Gene editing

e Vaccines, Biopharmaceuticals, Personalized medicine, Radiation therapy

6. Sentence Correction
Correct the mistakes in the following sentences:

e Gene therapy involves altering a patient’s protein to treat a genetic
disorder.

e Stem cell are used in regenerative medicine because they can differentiate
into many types of cell.

e Immunotherapy improves the patient’s heart cells to help fight cancer.

7. Creative Writing

Find out more: https://youtube.com/shorts/MIGkByRVmGE?feature=share



https://youtube.com/shorts/MIGkByRVmGE?feature=share

Write a short paragraph explaining how personalized medicine is changing
the way doctors treat diseases, focusing on the use of genetic information to tailor

treatments to individual patients.

8. Role-Play Dialogue

Watch this: https://voutu.be/zgTEXUod3kk

Write a dialogue between a biotechnology researcher and a medical doctor
discussing the development of a new gene therapy treatment for a rare genetic

disorder. Focus on:

e How the therapy works
e Risks and benefits

e Potential for long-term success

Questions

Learn more here: https://voutube.com/shorts/CszijjsTeMjeM ?feature=share

How does gene therapy work, and what are some of its potential applications in

medicine?

What are the ethical concerns surrounding the use of CRISPR technology for

gene editing in humans?


https://youtu.be/zgTEXUod3kk
https://youtube.com/shorts/C5jjsTeMjeM?feature=share

How has stem cell research contributed to advances in regenerative medicine,

and what challenges does it face?

Can you explain how biopharmaceuticals differ from traditional

pharmaceuticals, and what advantages they offer?

Exercises

1. Concept Explanation
Explain the following medical biotechnology concepts in your own words:

e Gene therapy
e Stem cell therapy
e CRISPR technology

e Biopharmaceuticals

2. Match the Process
Match each medical biotechnology process to its correct description:

Find out more here: https://voutube.com/shorts/voNCZTQqg4nM ?feature=share

[uy

Tissue engineering
2. DNA sequencing

3. Immunotherapy
4

. Cloning


https://youtube.com/shorts/v6NCZTQq4nM?feature=share

a) A technique used to determine the order of nucleotides in DNA.

b) Using the body's immune system to fight diseases, such as cancer.

c) The process of producing identical organisms or cells.

d) Developing synthetic tissues and organs to repair or replace damaged body

parts.

3. Comprehension Questions

Read the following passage and answer the questions: "In medical biotechnology,
stem cells have opened up new possibilities for treating previously incurable
diseases. These cells can differentiate into a variety of cell types, making them
valuable for regenerative medicine. One of the most exciting applications is in
the treatment of spinal cord injuries, where stem cells are used to repair

damaged nerves and tissues."
Questions:

1. What makes stem cells important for regenerative medicine?
2. What is one medical application of stem cell therapy?

3. Why are stem cells considered a breakthrough in medical biotechnology?

4. Sentence Correction
Correct the mistakes in the following sentences:

e Personalized medicine allows doctors to tailor treatments base on a
patient’s genes.

e CRISPR is a technology that involves cutting RNA sequences at specific
points to modify them.



e Biopharmaceuticals are drugs made using synthetic chemicals.

5. Fill in the Gaps

Complete the following sentences with the correct medical biotechnology term

(CRISPR / regenerative medicine / immunotherapy):

° is a revolutionary technology used to edit specific genes in

human DNA to treat genetic disorders.

e Doctors use to enhance the patient’s immune response to

fight diseases like cancer.

° is the study of using stem cells to repair or replace damaged

tissues in the body.

6. Creative Writing

Watch video here: https://voutube.com/shorts/raBqrKxEc7I?feature=share

Write a short paragraph discussing the ethical concerns associated with using
gene editing technologies like CRISPR in human medicine, and how these

concerns might be addressed.

~. Sentence Construction
Use the following medical biotechnology terms to create sentences:

e Genetic modification


https://youtube.com/shorts/raBqrKxEc7I?feature=share

e Cell culture
e Biomarkers

e Therapeutic cloning

8. Role-Play Dialogue

Write a conversation between a geneticist and a cancer specialist discussing

the use of immunotherapy in treating certain types of cancer. Focus on:

e How the treatment works
e The patient’s response to the therapy

e Possible side effects

Questions

To help with the questions:
https://yvoutube.com/shorts/1ZyengVuV4M ?feature=share

How is personalized medicine changing the way diseases like cancer are treated?

What role does immunotherapy play in the treatment of diseases such as cancer,

and how does it compare to traditional therapies like chemotherapy?

In what ways has medical biotechnology improved diagnostic tools, and how does

this impact early disease detection?


https://youtube.com/shorts/lZyengVuV4M?feature=share

How could advancements in biotechnology help tackle global health issues, such

as pandemics or antibiotic resistance?

Agricultural Biotechnology

Exercises

1. Vocabulary Match

Match the agricultural biotechnology terms to their definitions:

juy

GMO (Genetically Modified Organism)
2. Biofertilizer

3. Tissue culture

4

. Biopesticide

a) A technique where plants are grown from cells or tissues in a controlled
environment.

b) A fertilizer made from living organisms to enhance soil fertility.

c) A pesticide derived from natural organisms, like bacteria, fungi, or plants.

d) An organism whose genetic material has been altered to express desired traits.

2. Sentence Construction
Use the following agricultural biotechnology terms in full sentences:

e Genetic modification



e Drought resistance
e Pest control

e Crop yield

3. Comprehension Questions

Read the passage and answer the questions: "Agricultural biotechnology has
revolutionized farming practices. Through genetic modification, scientists have
developed crops that are resistant to pests, diseases, and extreme weather
conditions. Biofertilizers are also gaining popularity as they promote plant
growth naturally without harming the environment. These advancements aim

to increase food production while reducing the need for harmful chemicals."
Questions:

1. What are the benefits of genetically modified crops?
2. Why are biofertilizers considered environmentally friendly?

3. How does agricultural biotechnology aim to increase food production?

4. Match the Synonyms
Match the following agricultural biotechnology terms to their synonyms:

Enhance

o

Resistant
Fertility

= &

Sustainable



a) Improve
b) Long-lasting
¢) Productive

d) Immune

5. Fill in the Gaps

Complete the sentences with the correct agricultural biotechnology term

(Drought-resistant / genetic engineering / biopesticides):

° technology allows scientists to develop crops that can grow

in regions affected by drought.

e Using instead of chemical pesticides reduces the

environmental impact of farming.

° is used in agriculture to create crops with specific traits like

disease resistance and increased yield.

6. Creative Writing

Write a short paragraph explaining the role of agricultural biotechnology in
creating crops that can withstand climate change, focusing on how drought and

heat-resistant crops are developed.

7. Sentence Correction

Correct the following sentences:



e Genetically modified crops can grows faster and requires less water than
traditional crops.

e Biofertilizers are chemicals substances that helps improve the nutrient
content in soil.

e Pest-resistant plants is an important development in agricultural

biotechnology.

8. Role-Play Dialogue

Write a dialogue between a biotechnologist and a farmer discussing the

potential of GMOs to improve the farmer's crop yield. Focus on:

e Pest resistance
e Reducing the use of pesticides

e Increasing crop productivity

Questions

Watch this to find out: https://youtu.be/76uEnobQTiU

How do genetically modified organisms (GMOs) improve crop yield and

resistance to pests or diseases?

What are the potential environmental benefits and risks associated with the use

of GMOs in agriculture?


https://youtu.be/76uEn0bQTiU

How can biotechnology contribute to the development of crops that are more

resistant to climate change, such as drought or extreme temperatures?

What role does bioengineering play in creating more sustainable agricultural

practices?

Exercises

1. Concept Explanation
Explain the following agricultural biotechnology concepts in your own words:

Learn here: https://youtube.com/shorts/IUdIpJoSoaM?feature=share

Genetically Modified Organism (GMO)

Biofertilizer

Tissue culture

Biopesticides

2. Match the Process
Match each agricultural biotechnology process to its correct description:

Genetic modification

[y

2. Selective breeding
3. Tissue culture
4

. Gene editing


https://youtube.com/shorts/IUdIpJ0S0aM?feature=share

a) A method where scientists alter the DNA of plants to introduce desired traits.
b) A traditional practice of breeding plants with specific traits to enhance crop
performance.

c¢) The process of growing new plants from small sections of plant tissue in a
controlled environment.

d) A precise technique where specific genes are edited to improve crop

characteristics.

1. Definition to Term

Based on the definitions provided, identify the correct agricultural biotechnology

term (biological control / Genetic engineering / tissue culture / Organic farming):

1. A process of altering the DNA of crops to improve traits like pest
resistance.

2. The practice of growing crops without chemical pesticides and fertilizers,
focusing on natural processes.

3. The cultivation of cells or tissues outside their natural environment to grow
new plants.

4. The natural process by which a bacterium or fungus controls pests or

diseases in agriculture.

2, Expression Match

Match the agricultural biotechnology expression with its description:

Find out more here: https://youtube.com/shorts/dW8eN rPhhk?feature=share

1. Drought-tolerant crops


https://youtube.com/shorts/dW8eN_rPhhk?feature=share

2. CRISPR in agriculture

3. Biofortification

4. Transgenic plants

a) Introducing foreign genes into crops to improve specific traits like nutrition or

pest resistance.

b) Crops that are modified to thrive with less water.

c) Enhancing the nutritional value of crops, such as increasing the vitamin

content in rice.

d) A gene-editing technology used to precisely modify the DNA of crops.

3. Data Interpretation

Exercise: Analyze the hypothetical data from a field study evaluating a new

genetically modified wheat variety designed to resist fungal infections:

Treatment Group

Non-GM Wheat
(Control)

GM Wheat (Variety
A)

GM Wheat (Variety
B)

2.8

4.2

4.5

Average Yield

(tons/hectare)

Incidence of Fungal Infection

(%)

40

15

10



Tasks:

1. Compare the yield and fungal infection rates of the non-GM and GM wheat
varieties. Which GM variety shows the most promise based on the data?

2. Discuss the potential benefits and risks of introducing the more effective
GM variety into large-scale agricultural production.

3. Propose additional studies or data needed to make a comprehensive

assessment of the long-term impact of these GM crops.

4. Sentence Construction

Write full sentences using the following agricultural biotechnology phrases:

Nutrient-enriched crops

Gene-editing tools

Precision agriculture

Climate-resistant crops

5. Fill in the Gaps (with Choices)
Choose the correct word to complete the sentences:

1. (Tissue culture/Bioengineering) is a method used to grow

plants from cells or tissues in a laboratory setting.

2. By using (selective breeding/gene editing), scientists can

introduce specific genes into crops to improve their resistance to diseases.

3. (Biofortification/GMOs) is the process of increasing the

nutritional content of crops such as rice and wheat.



4. Farmers rely on (biopesticides/fossil fuels) to control pests

naturally without harming the environment.

6. Comprehension Check

Read the following passage and answer the questions: "Bioengineering in
agriculture has the potential to revolutionize food production. Scientists are
working on crops that can survive in harsher climates, such as drought-prone
or saline-affected regions. This technology, combined with biofortification, aims
to improve global food security by creating crops that not only yield more but

also offer greater nutritional value."
Questions:

1. What challenges are bioengineers addressing with new crop varieties?
2. How does biofortification contribute to global food security?
3. What are two main benefits of bioengineering in agriculture mentioned in

the passage?

7. Problem-Solution Writing

Write a short paragraph about a problem in agriculture that biotechnology can
help solve. Describe the solution offered by agricultural biotechnology and how

it benefits farmers and the environment.

Questions



Learn here: https://voutube.com/shorts/6PloyL.DEuJc?feature=share

How do biofertilizers and biopesticides differ from their chemical

counterparts, and what are the advantages of using them?

What are the ethical concerns surrounding the use of genetic modification in

agriculture, and how can they be addressed?

How could advancements in agricultural biotechnology help reduce world

hunger and food insecurity?

Can you explain the process of tissue culture and its role in propagating plants

with desirable traits?

Industrial Biotechnology

Exercises

1. Vocabulary Match
Match the industrial biotechnology terms with their correct definitions:

Bioreactor

o

Fermentation

Bioplastics

Eal

Enzyme technology


https://youtube.com/shorts/6PloyLDEuJc?feature=share

a) The process of using microorganisms to convert organic materials into
products such as alcohol or biofuels.

b) A sustainable alternative to traditional plastics, produced from biological
materials.

c¢) The use of enzymes in industrial processes to catalyze reactions.

d) A vessel used to carry out biological reactions, often for producing

pharmaceuticals or biofuels.

2. Sentence Construction
Use the following terms in sentences related to industrial biotechnology:

e Biofuel production
e Waste treatment
e Biocatalysts

e Biomass conversion

3. Comprehension Questions

Read the following passage and answer the questions: "Industrial biotechnology
applies biological processes to manufacturing and environmental applications.
For example, biocatalysts, such as enzymes, are used to speed up chemical
reactions in the production of biofuels. Additionally, bioplastics, made from
renewable materials, are increasingly replacing traditional plastics to reduce

environmental pollution.”
Questions:

1. What role do biocatalysts play in industrial biotechnology?



2. How are bioplastics different from traditional plastics?

3. What is one environmental benefit of industrial biotechnology?

4. Fill in the Gaps

Complete the sentences with the correct industrial biotechnology term

(biocatalysts / fermentation / Bioplastics) :

° is used in industrial biotechnology to convert raw materials

like plant biomass into renewable fuels.

e Enzymes, as , can increase the efficiency of chemical

reactions in industrial processes.

° are produced from biological resources and are

biodegradable, making them an eco-friendly alternative to traditional

plastics.

5. Match the Process
Match each industrial biotechnology process to its description:

1. Biodegradation

2. Anaerobic digestion
3. Fermentation
4

. Bioremediation

a) The breakdown of organic materials by microorganisms in the absence of
oxygen to produce biogas.

b) The use of microorganisms to break down pollutants in the environment.



c) A metabolic process used by microorganisms to produce alcohol or acids.

d) The natural breakdown of materials by bacteria or other living organisms.

6. True or False
State whether the following statements are true or false:

e Industrial biotechnology focuses only on the production of food and
beverages.

e Biocatalysts reduce the energy consumption of industrial processes.

e Bioremediation is the process of using biological agents to clean up
environmental pollutants.

e Biomass can be used as a renewable source of energy in industrial

biotechnology.

7. Creative Writing

Write a short paragraph explaining the importance of biofuel production in
reducing reliance on fossil fuels. Discuss how industrial biotechnology

contributes to the development of sustainable energy sources.

Learn more here: https://voutube.com/shorts/R1ht7BJV-ul?feature=share

8. Role-Play Dialogue

Write a conversation between a biotechnologist and an environmental
scientist discussing how bioremediation can help clean up oil spills in the

ocean. Focus on:


https://youtube.com/shorts/R1ht7BJV-uI?feature=share

e The process of bioremediation
e The types of microorganisms involved

e The environmental benefits

Questions

Learn here: https://yvoutube.com/shorts/iqfusQoT8TE?feature=share

How does biomass conversion contribute to sustainable energy production, and

what are the benefits of using it over fossil fuels?

What role do enzymes play in industrial biotechnology, and how do they

improve the efficiency of industrial processes?

Can you explain how bioremediation helps in cleaning up environmental

pollution, such as oil spills or heavy metal contamination?

What are the advantages of using bioplastics compared to traditional plastics

made from petroleum?

Exercises

1. Concept Explanation


https://youtube.com/shorts/jqfusOoT8TE?feature=share

Explain the following industrial biotechnology concepts in your own words:

Biocatalysts

e Anaerobic digestion

Biomass conversion

Bioplastics

Learn about them here:

https://voutube.com/shorts/EQ7fsohwB3s?feature=share

2. Match the Process

Match each industrial biotechnology process to its correct description:

1.

Biofuel production

2. Enzyme technology
3.
4

. Fermentation

Bioremediation

a) The production of fuels from organic matter such as plants and waste

materials.

b) The use of biological agents, such as bacteria, to clean up environmental

contaminants.

c¢) The use of natural catalysts to speed up reactions in industrial processes.

d) The process by which microorganisms convert sugars into products like

ethanol and organic acids.

3. Comprehension Questions


https://youtube.com/shorts/EQ7fs0hwB3s?feature=share

Read the following passage and answer the questions: "Biomass, such as
agricultural waste and plant material, is a renewable source of energy in
industrial biotechnology. Through processes like anaerobic digestion, biomass
can be converted into biofuels, reducing the dependence on fossil fuels. Enzymes
are used to speed up the breakdown of these materials, improving the efficiency

of fuel production.”
Questions:

1. What is biomass used for in industrial biotechnology?
2. How does anaerobic digestion contribute to biofuel production?

3. What role do enzymes play in this process?

4. Fill in the Blanks (with Choices)
Complete the sentences by choosing the correct term:

1. (Biodegradable/Biofuel) plastics are designed to break down

naturally over time, reducing environmental pollution.

2. (Anaerobic digestion/Fermentation) is used to convert

biomass into renewable fuels without oxygen.

3. Inindustrial biotechnology, (Enzyme

technology/Bioremediation) is used to speed up chemical reactions in a

sustainable way.

5. Data Interpretation

Learn more: https://youtu.be/MYCulMxKBJQ



https://youtu.be/MYCulMxKBJQ

Exercise: Below is a set of hypothetical data from a study on the production of

bioethanol using genetically modified yeast strains:

Yeast Ethanol Yield Fermentation Time By-products
Strain (g/L) (hours) (g/L)
Wild-Type 50 48 15
Strain A 80 36 25
Strain B 90 40 20
Tasks:

1. Analyze the data to determine which yeast strain is the most efficient for
bioethanol production, considering both yield and fermentation time.

2. Discuss the implications of by-product formation in each strain. How
might these by-products affect the overall production process, and what
steps could be taken to mitigate their impact?

3. Propose further experiments or modifications to enhance the ethanol yield

while minimizing by-product formation.

6. Sentence Construction

Use the following terms in sentences related to industrial biotechnology:

e Renewable energy

e Biodegradation



e Waste-to-energy

e Bioprocessing

7. Creative Writing

Learn here: https://voutube.com/shorts/TZlihgoXToQ?feature=share

Write a short paragraph explaining how bioremediation works to clean up

polluted environments, and describe the role of microorganisms in this process.

8. Role-Play Dialogue

Write a conversation between an industrial biotechnologist and a company
executive discussing the potential of bioplastics for their product packaging.

Focus on:

e Environmental impact
e Cost considerations

e Consumer acceptance

Watch this about bioplastics:
https://voutube.com/shorts/FUqg2fDBrefE?feature=share

Questions

Learn here: https://voutube.com/shorts/nqiihHz32Ko?feature=share



https://youtube.com/shorts/TZlih9oXT0Q?feature=share
https://youtube.com/shorts/FUq2fDBrefE?feature=share
https://youtube.com/shorts/nq1ihHz32K0?feature=share

How does the process of anaerobic digestion generate bioenergy, and what

types of waste materials are typically used in this process?

What is the importance of biofuel production in addressing global energy
challenges, and how does industrial biotechnology make this process more

efficient?

How are biocatalysts different from chemical catalysts, and why are they more

sustainable in industrial applications?

How can industrial biotechnology help in creating more environmentally

friendly products and reducing industrial waste?

Genomics and Proteomics

Exercises

1. Vocabulary Match
Match the genomics and proteomics terms with their correct definitions:

1. Genome
2. Proteome

3. Biomarker



4. CRISPR

a) The complete set of proteins expressed by a cell, tissue, or organism.

b) A characteristic or molecule that can be measured to indicate the presence of a
disease.

c) A gene-editing technology used to alter DNA sequences.

d) The complete set of an organism’s genetic material.

2. Sentence Construction
Use the following terms in sentences related to genomics and proteomics:

e Gene expression
e Protein folding
e DNA sequencing

e Mass spectrometry

3. Comprehension Questions

Read the following passage and answer the questions: "Genomics is the study of
an organism's entire set of genes, while proteomics focuses on the full range of
proteins produced by the genome. By analyzing the genome, researchers can
identify genetic variations that may lead to diseases, while proteomics provides

insights into how proteins function and interact in the body."
Questions:

1. What is the main focus of genomics?

2. What information does proteomics provide?



3.

How do genomics and proteomics contribute to understanding diseases?

4. Match the Process

Match each genomics or proteomics process with its correct description:

1.

Gene editing

2. Mass spectrometry
3.
4. Protein profiling

DNA sequencing

a) A process used to measure the mass and structure of proteins.

b) A technology used to read the order of nucleotides in DNA.

c) A method for analyzing the types and quantities of proteins in a sample.

d) A technique used to modify the DNA of organisms to alter their traits.

5. Fill in the Blanks

Complete the sentences with the correct genomics or proteomics terms (Genome

sequencing / proteomics / CRISPR / biomarker):

is the process used to map the entire genetic code of an

organism.
Scientists use to identify proteins that are important for cell
functions.
can be used to edit genes to correct genetic mutations.
A is a measurable indicator of a disease that is often found

through proteomics research.



6. Data Interpretation

Exercise: Analyze the following hypothetical data from a differential gene

expression study comparing healthy and diseased tissue samples using RNA-seq:

Gene
ID

GENE_

GENE_

GENE_

GENE_
D

Tasks:

Log2 Fold Change (Disease vs.
Healthy)

3.2

-2.5

1.8

Adjusted

p-value

0.001

0.05

0.02

0.0005

Protein Function

Cell cycle

regulation

Immune

response

Apoptosis

Signal

transduction

1. Identify which genes are significantly differentially expressed in the

diseased tissue. Explain your criteria for significance.

2. Based on the protein functions listed, hypothesize how the changes in gene

expression might contribute to the disease pathology.



3. Discuss how integrating proteomic analysis could provide additional

insights into the biological processes affected in the disease state.

7. Creative Writing

Write a short paragraph explaining the importance of genomic sequencing in
healthcare and how it is used in personalized medicine to tailor treatments

for patients based on their genetic makeup.

8. Role-Play Dialogue

Write a conversation between a geneticist and a medical doctor discussing
how proteomics could help identify biomarkers for early cancer detection.

Focus on:

e The potential of proteomics
e The advantages of early diagnosis

e How biomarker research is advancing medical treatment

Questions

Learn here: https://voutu.be/0OXJ63tO3E0Y



https://youtu.be/OXJ63tO3EoY

What is the difference between genomics and proteomics, and how do they

complement each other in biological research?

How has genomic sequencing advanced the field of personalized medicine,

and what are some potential benefits for patients?

What role do proteins play in cellular functions, and why is studying the

proteome important for understanding diseases?

How can CRISPR technology be used in genomics to edit genes, and what are

the potential applications of this technology?

Exercises

1. Definition to Term
Identify the correct term based on the following definitions:

Watch this to help: https://voutube.com/shorts/7dN4CdJpbil?feature=share

i

The study of the complete set of genes in an organism.
2. A tool used to edit or modify specific genes in DNA.
3. The process of measuring the mass and structure of proteins.
4

. A molecule that indicates the presence of a disease in the body.


https://youtube.com/shorts/7dN4CdJpbiI?feature=share

2. Expression Match

Match the expression with its description:

https://voutube.com/shorts/0V6B0O48ynL8?feature=share

1.

Gene expression profiling

2. Proteomic analysis
3.
4. Post-translational modifications

Next-generation sequencing

a) The changes that proteins undergo after they are synthesized.

b) A technique to study the patterns of genes being transcribed in a cell.

c¢) A high-throughput method to quickly sequence large amounts of DNA.

d) The study of the full set of proteins in a cell or organism.

3. True or False

Determine if these statements are true or false:

Genomics focuses on the study of all the proteins expressed by a cell.
Proteomics helps in identifying how proteins interact with each other in a
biological system.

CRISPR technology is a tool used in proteomics to study protein structures.
DNA sequencing can be used to identify genetic mutations linked to

diseases.

4. Fill in the Blanks (with Choices)


https://youtube.com/shorts/0V6BO48ynL8?feature=share

Choose the correct term to complete the sentences:

1. (CRISPR/Proteomics) is a revolutionary gene-editing

technology used to modify DNA sequences.

2. Scientists use (Mass spectrometry/Genomic sequencing) to

measure the structure and mass of proteins.

3. (Genomics/Proteomics) focuses on studying all the proteins

produced by an organism’s genome.

4. (Biomarkers/Gene editing) are used to detect the presence

of diseases and help in early diagnosis.

5. Problem-Solution Writing

Write a short paragraph describing a problem in healthcare that genomics or
proteomics could help solve. Then, explain the solution offered by genomics or

proteomics and how it improves patient outcomes.

6. Sentence Construction
Write sentences using the following terms:

e Genetic mutation
e Protein structure
e Biomarker discovery

e DNA mapping

7. Comprehension Check



Read the passage and answer the questions: "Genomics and proteomics are
complementary fields in biological research. Genomics focuses on mapping and
analyzing the genetic material, while proteomics examines how proteins
interact within the body. Together, they provide a more complete

understanding of diseases by linking genetic information to protein functions."
Questions:

1. What is the focus of genomics?
2. How does proteomics help in understanding biological processes?
3. Why are both genomics and proteomics important for understanding

diseases?

8. Role-Play Dialogue

Write a conversation between a bioinformatician and a biomedical
researcher discussing the use of genomic data and proteomic analysis to

identify new drug targets. Focus on:

e How genomic data helps identify potential genes linked to diseases
e How proteomic analysis can reveal protein interactions involved in disease
pathways

e The potential impact on drug discovery

Questions

Learn here: https://voutu.be/ha3zRulTIVA



https://youtu.be/ha3zRulTIVA

How does studying the human genome help researchers understand the

genetic basis of diseases like cancer or diabetes?

What are some challenges scientists face when analyzing large datasets in

proteomics, and how do they overcome these challenges?

How does the integration of genomic and proteomic data improve our

understanding of complex biological systems?

How could advancements in proteomics lead to the discovery of new

biomarkers for early disease detection?

Bioinformatics

Exercises

1. Vocabulary Match
Match the bioinformatics terms with their correct definitions:

Watch this: https://voutube.com/shorts/Osi7mtPjEno?feature=share

1. Algorithm


https://youtube.com/shorts/Osi7mtPjEn0?feature=share

2. Genome annotation
3. Data mining

4. Sequence alignment

a) A method used to compare DNA, RNA, or protein sequences to identify
similarities and differences.

b) The process of identifying and labeling the functional elements in a genome,
such as genes and regulatory regions.

c) A set of rules or steps used by a computer to perform a task.

d) The process of analyzing large datasets to extract useful information or

patterns.

2. Sentence Construction
Use the following bioinformatics terms in full sentences:

e DNA sequencing
e Computational biology
e Database management

e Phylogenetics

3. Comprehension Questions

Read the passage and answer the questions: "Bioinformatics is an
interdisciplinary field that combines biology, computer science, and statistics to
analyze and interpret large datasets. One key area of bioinformatics is genome

sequencing, where massive amounts of DNA data are processed using



algorithms to map an organism’s entire genetic code. This data is then analyzed

to identify genes, mutations, and evolutionary relationships."
Questions:

1. What disciplines does bioinformatics combine?
2. What is the purpose of genome sequencing in bioinformatics?

3. How are algorithms used in bioinformatics?

4. Match the Process
Match each bioinformatics process to its description:

Watch this: https://voutube.com/shorts/ tLok6GvzAw?feature=share

1. Phylogenetic analysis

2. Molecular modeling

3. Protein structure prediction

4. BLAST (Basic Local Alignment Search Tool)

a) A computational method used to compare nucleotide or protein sequences
across databases.

b) The study of evolutionary relationships between species based on genetic data.
c¢) The use of computer simulations to predict the three-dimensional structure of
proteins.

d) A technique used to model the structure and behavior of biological molecules.

5. Data Interpretation


https://youtube.com/shorts/_tL0k6Gv7Aw?feature=share

Learn more: https://voutu.be/Vprcyhgeoho

Exercise: You are given the following hypothetical output from a protein-protein

interaction (PPI) network analysis focusing on a specific disease pathway:

Protei Degree Betweenness Known Disease
n Centrality Centrality Association

P53 35 0.65 Yes
BRCA1 20 0.30 Yes
MAPK 15 0.40 No

1

AKT1 28 0.55 Yes

JUN 22 0.20 No

Tasks:

1. Identify the most important proteins in the network based on centrality
measures. Discuss why these proteins might be of interest in the context of
disease.

2. Explain how integrating additional omics data (e.g., transcriptomics,
metabolomics) could enhance the functional interpretation of this PPI

network.


https://youtu.be/Vprcyhge0h0

3. Propose how you would use this network analysis to guide further
experimental studies in understanding the disease mechanism or

identifying potential therapeutic targets.

6. Creative Writing

Learn more here: https://voutube.com/shorts/NT4WNAThfYE?feature=share

Write a short paragraph explaining how bioinformatics is used to analyze

genetic mutations and predict how these mutations may lead to diseases.

7. Fill in the Gaps

Complete the sentences with the correct bioinformatics term (BLAST (Basic Local
Alignment Search Tool) / Genome annotation / Phylogenetic analysis / protein

structure prediction):

° helps researchers visualize the evolutionary relationships

between species by comparing their genetic sequences.

° is a popular tool used to compare DNA or protein sequences

against a database to find matches.

e By using , bioinformaticians can predict the

three-dimensional shapes of proteins based on their amino acid sequences.

° refers to the process of identifying genes and regulatory

regions within a genome sequence.

8. Role-Play Dialogue


https://youtube.com/shorts/NT4WNAThfYE?feature=share

Write a conversation between a bioinformatician and a medical researcher
discussing how bioinformatics tools can help identify disease-causing

genes. Focus on:

Watch this to help: https://youtu.be/xz7CnoWSzRA

e The use of genome sequencing
e Sequence alignment techniques

e Identifying mutations linked to diseases

Questions

Learn here: https://voutube.com/shorts/Z eADpQGoKA?feature=share

How does bioinformatics combine biology, computer science, and data

analysis to solve complex biological problems?

What is the significance of sequence alignment in comparing genetic

information across different species?

How does the BLAST tool help researchers find similarities between genetic

sequences, and what are its main applications?

What are the challenges in handling and analyzing large genomic datasets, and

how does bioinformatics address these issues?


https://youtu.be/xz7CnoWSzRA
https://youtube.com/shorts/Z_eADpQGoKA?feature=share

Exercises

1. Concept Explanation

Watch the video and then explain the following bioinformatics concepts in your

own words:https://yvoutube.com/shorts/pycn8B472dA?feature=share

e Genome annotation
e Sequence alignment
e Phylogenetic analysis

e Protein structure prediction

2. Definition to Term

Identify the correct term based on the definitions provided (Protein / Sequence

alignment / BLAST / Phylogenetic analysis):

1. The process of comparing DNA or protein sequences to detect similarities.

2. The use of computer algorithms to predict the three-dimensional shape of
proteins.

3. A technique used to study the evolutionary relationships between

organisms based on genetic data.


https://youtube.com/shorts/pycn8B472dA?feature=share

4. A bioinformatics tool used to search genetic databases for sequence

matches.

4. Fill in the Blanks (with Choices)
Complete the sentences by choosing the correct bioinformatics term:

1. (Genome annotation/Data mining) is the process of

identifying genes and their functions within a DNA sequence.

2. By comparing sequences, (sequence alignment/protein

modeling) helps identify similarities between species' genomes.

3. Bioinformaticians use (algorithms/enzymes) to analyze

large sets of genetic data and make predictions.

4. (Phylogenetics/Protein folding) allows scientists to trace the

evolutionary history of species.

5. Match the Synonyms
Match the bioinformatics-related terms with their synonyms:

1. Analyze

2. Structure
3. Function
4

. Algorithm

a) Role
b) Examine
c¢) Shape

d) Procedure



6. Problem-Solution Writing

Watch this to understand bioinformatics tools:

https://voutube.com/shorts/1rf6gKS6fJI?feature=share

Write a short paragraph about a problem in biological research, such as
managing large datasets, and describe how bioinformatics tools like data

mining and sequence alignment offer solutions.

7. Comprehension Check

Read the following passage and answer the questions: "Bioinformatics has
transformed how biological research is conducted. With the development of
large genomic databases and advanced algorithms, scientists can now analyze
vast amounts of genetic data. Tools like BLAST allow researchers to compare
sequences quickly, while protein structure prediction tools help in

understanding how mutations affect protein function.”
Questions:

1. What role do databases and algorithms play in bioinformatics?
2. How does BLAST help researchers?

3. Why is protein structure prediction important?

Questions


https://youtube.com/shorts/1rf6gKS6fJI?feature=share

Learn here: https://voutu.be/KrrAxAvrsxg

How does phylogenetic analysis contribute to our understanding of

evolutionary relationships between species?

What are the potential applications of protein structure prediction in drug

discovery and medical research?

How does genome annotation help in identifying important regions in a DNA

sequence, such as genes and regulatory elements?

How can bioinformatics tools like data mining and machine learning improve

the detection and treatment of genetic diseases?

Environmental Biotechnology

Exercises

1. Vocabulary Match

Match the environmental biotechnology terms with their correct definitions:


https://youtu.be/KrrAxAvrsxg

Learn more here: https://voutube.com/shorts/Dt5slB bBJPQO?feature=share

1.

Bioremediation

2. Phytoremediation
3.
4. Biofilter

Biofuel

a) The use of plants to remove or neutralize contaminants from soil or water.

b) A fuel produced from biological materials such as plants or organic waste.

c¢) The use of microorganisms to degrade harmful pollutants in the environment.

d) A device that uses living organisms to remove contaminants from air or water.

2. Sentence Construction

Use the following environmental biotechnology terms in full sentences:

Biodegradation
Waste-to-energy
Genetic modification

Renewable resources

3. Comprehension Questions

Read the passage and answer the questions: "Environmental biotechnology

focuses on the use of biological processes to solve environmental problems. One

key application is bioremediation, where microorganisms break down harmful

pollutants in soil and water. Phytoremediation, another approach, uses plants


https://youtube.com/shorts/Dt5lB_bBJPQ?feature=share

to remove contaminants from the environment. These technologies are vital for

cleaning up toxic waste and restoring ecosystems."
Questions:

1. What is the main goal of environmental biotechnology?
2. How does bioremediation work?

3. What is the role of plants in phytoremediation?

4. Match the Process
Match each environmental biotechnology process to its correct description:

1. Waste-to-energy

2. Anaerobic digestion
3. Composting
4

. Industrial enzyme application

a) Using microorganisms to break down organic waste in the absence of oxygen
to produce biogas.

b) The conversion of organic waste into renewable energy, such as electricity or
heat.

c¢) The process of breaking down organic material into nutrient-rich soil.

d) The use of enzymes in manufacturing to create sustainable and eco-friendly

products.

5. Sustainability Assessment of Algal Biofuels



Exercise: Compare the sustainability of biofuels made from algae (like biodiesel

and bioethanol) with fossil fuels. Your assessment should include:

1. Resource Use: How do the resources needed for algae-based biofuel
production (water, nutrients, land) compare to those required for
extracting and processing fossil fuels?

2. Environmental Impact: What are the pros (e.g., less greenhouse gas
emissions) and cons (e.g., high water use) of producing biofuels from
algae?

3. Economic Feasibility: What are the current economic challenges of
producing biofuels from algae on a large scale? What biotechnological
improvements (e.g., better algae strains, improved production methods)

could help make these biofuels more cost-effective than fossil fuels?

6. Fill in the Gaps

Complete the sentences using the correct environmental biotechnology term

(Anaerobic digestion / Phytoremediation / Biocatalysis):

° helps convert organic waste into biogas through the action

of microorganisms in oxygen-free environments.

° is a process where plants absorb contaminants from soil and

groundwater.

° involves using enzymes in industrial processes to create

products with a lower environmental impact.

7. Creative Writing



Learn more here: https://youtube.com/shorts/AFNd378sq20?feature=share

Write a short paragraph explaining the importance of waste-to-energy
technology and how it can reduce landfill waste while producing renewable

energy.

8. Role-Play Dialogue

Write a dialogue between an environmental scientist and a policy maker

discussing how bioremediation can be used to clean up an oil spill. Focus on:

e The types of microorganisms involved
e How the process works

e The environmental benefits of using this technology

Questions

Learn here: https://youtu.be/xVsxs-eZLDw

How does bioremediation use microorganisms to clean up polluted

environments, such as oil spills or contaminated soil?

What role does environmental biotechnology play in reducing industrial

waste and promoting sustainable practices?


https://youtube.com/shorts/AFNd378sq20?feature=share
https://youtu.be/xV5xs-eZLDw

How can biofuels help reduce our dependence on fossil fuels, and what are the

challenges in producing them on a large scale?

What are the advantages of using biofilters for air and water purification, and

how do they work?

Exercises

1. Concept Explanation
Explain the following environmental biotechnology concepts in your own words:

Bioremediation

Phytoremediation

Biofilter

Anaerobic digestion

2. Definition to Term

Identify the correct term based on the definitions provided (Phytoremediation /

Bioremediation / Biofiltration / Anaerobic digestion):

1. The use of plants to absorb or remove contaminants from the environment.

2. A biological process that converts waste materials into renewable energy
like biogas.

3. A biological system that removes pollutants from air or water using living

organisms.



4. The breakdown of pollutants by bacteria, fungi, or other microorganisms to

clean up the environment.

3. True or False
State whether these statements are true or false:

e Anaerobic digestion uses oxygen to break down organic waste.

e Bioremediation relies on natural biological processes to clean up
contaminants.

e Phytoremediation can remove heavy metals from the soil.

e Biofuels are produced from non-renewable resources like coal and oil.

4. Fill in the Blanks (with Choices)

Choose the correct term to complete the sentences:

1. (Biofuel/Phytoremediation) is the process of using plants to
clean contaminated soils.

2. Waste is broken down in the absence of oxygen during

(composting/anaerobic digestion), producing biogas.

3. (Biofilter/Biofuel) is a renewable energy source made from

plant materials or organic waste.

4. (Bioremediation/Biomass) helps remove pollutants from

water, soil, or air by using microorganisms.

5. Problem-Solution Writing



Write a short paragraph describing a problem such as soil contamination or air
pollution, and explain how environmental biotechnology (like

bioremediation or biofilters) can help solve the issue.

6. Sentence Construction
Create sentences using the following environmental biotechnology terms:

e Renewable energy
e Waste management
e Ecosystem restoration

e Industrial enzymes

7. Comprehension Check

Read the following passage and answer the questions: "Environmental
biotechnology offers solutions for addressing pollution and waste through
biological processes. Bioremediation, for example, uses microorganisms to
break down hazardous materials into less harmful substances. In contrast,
biofilters can clean air and water by passing it through biological systems that

capture and break down contaminants."
Questions:

1. How does bioremediation help address pollution?
2. What is the function of biofilters in environmental biotechnology?

3. What types of problems can be solved using environmental biotechnology?



8. Role-Play Dialogue

Write a conversation between an environmental biotechnologist and a local
community leader discussing how phytoremediation can be used to clean

up contaminated land in their area. Focus on:

e The types of plants used
e How the process works

e The benefits to the local environment

Questions

Learn here: https://youtube.com/shorts/Mokm3eplgoM?feature=share

How can genetically modified organisms (GMOs) be used to improve
environmental sustainability, such as creating crops that require less water or

pesticides?

How does phytoremediation help remove toxic substances from the

environment, and what are some examples of plants used in this process?

What are the potential environmental benefits and risks associated with the use

of industrial enzymes in manufacturing processes?


https://youtube.com/shorts/Mokm3eplg0M?feature=share

