
Actions can doPhenotypic traitBreed

Beagle

Husky

German 
shepherd Highly trainable

Endurance runners and pull 
sleds long distances Sled dogs

Detective dogs

Service dogs

Keen sense of smell

Observe the phenotypic traits of different dog breeds
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What selective breeding is ? (Definition)

What hybrids is ?

The process by which desired traits of 
certain plants and animals are selected 
and passed on to their future generations. 

Offspring resulting from cross-breeding.

How can desired traits be passed on to future generation?

Through the processes of : hybridization, inbreeding .

Selective breeding





Definition
It is Breeding an organism 

that has unknown genotype

with other has homozygous 
recessive for the desired trait

Steps
1-Breeding 

Unknown dominant genotype 
and homozygous recessive genotype 

2-Observed the breeding result 

✏️If all the offspring have 
dominant phenotype 
The parent’s genotype  is
dominant homozygous

✏️If the offspring show 1:1
phenotypic ratio
The parent’s genotype  is
dominant heterozygous

Between

Test Cross
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Example



√

6. The genotype of the black cat is Bb.



DNA of one 
organism

(DNA of another organism)
exogenous DNA

Process in which genes (sections of DNA) are taken 
from one organism and transferred to another

From the figure: Infer the definition of Genetic Engineering

This organism  called
Genetically engineered organisms 
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Restriction enzymes 

Gel electrophoresis 

▪ used in genetic engineering are:

Scientists used to

Manipulate
(control) 

DNA

Isolate
gene from 
genome

To study specific gene





It is a process

used to separate DNA fragments

by an electric current

according to the size of fragments 

Gel Electrophoresis

When an electric current is applied, the 
DNA fragments move toward the positive
end of the gel

The smaller
fragments move 
farther faster
than the larger 
ones.



Solution containing DNA

is dropped on the gel by a pipette 

A staining solution 

binds to the separated DNA fragments 
in the gel making them visible under Ultraviolet light

▪ The unique pattern created based on the size of 
the DNA fragment can be compared to known DNA 
(marker) fragments for identification







Recombinant DNA Technology

What is?
Specific size of 
DNA fragments 

combined with DNA 
fragments from 
another source. 

Recombinant 
DNA 

Importance
Studying 

individual genes. 

Quantities
Need large 

quantities of DNA 
molecules. 

Materials 
used

Vector(Carrier) 

The host cell 

Restriction enzyme 

DNA ligase

Plasmids and viruses

bacterial cell 

Joins DNA fragments
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What is a plasmid?  
-Small, circular, double-stranded DNA molecules 
that occur naturally in bacteria and yeast cells

-Because they can be cut with 
restriction enzymes

Why are the plasmids use as vectors?  
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The use of Genetic engineering to find solution to problem

Genetically Engineered 
organisms

Transgenic organisms 

-For medical and agriculture  
purposes
- For research 

Biotechnology 

Organisms that have a gene 
from another organism 

Transgenic bacteria 

Transgenic plants

Transgenic animals



To improve the 
food supply and 
human health 

To secret a protein called 
antithrombin III

To prevent human blood 
from forming clots 

during surgery 

Transgenic 
Chicken and 
Turkeys

To resistant to disease 

Transgenic animals

Species of fish 
Grow faster

Transgenic Goats
Transgenic 
Livestock

Mosquito Larva Roundworm 

Fruit flies

Mice

Transgenic organisms
might be used as a 

source of organs for 
organ transplants

To study diseases, and 
develop ways to treat them



Genetics and Biotechnology

▪ Scientists produce most transgenic animals in laboratories for biological 
research.

Genetic engineeringTransgenic Animals

Study disease and develop ways to treat them
Mice, fruit flies, and the 
roundworm 
Caenorhabditis elegans

Improve the food supply and human health.Transgenic livestock
Secrete blood from forming clots during surgery.Transgenic goats

Resistant to diseases.Transgenic chickens and 
turkeys

Grow faster.Fishes
Might be used as a source of organ transplants.Transgenic animals

Transgenic animals





-Genetic variations (SNPs) located together  tend to inherited together 
The region of linked variations in the human 
genome called haplotypes

▪ Assembling the HapMap involves identifying groups 
of SNPs in a specific region of DNA.

The HapMap project

▪ The HapMap will enable geneticists  to take 
advantage of how SNPs and other genetic variations  
are organized on chromosomes.

The project to create catalog of 
common genetic variation 

Help researchers to find genes that:
1-cause disease 
2-and affect an individual’s response to drugs 
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▪ The benefits of pharmacogenomics include: 
1-more accurate dosing of drugs that are 
safer and more specific.
2-will allow for drugs to be custom-made for 

individuals based on their genetic makeups.
3-will increase safety, speed recovery, and  

reduced side effects. 

▪ The study of how genetic inheritance 
affects the body’s response to drugs .

What is pharmacogenomics? 

Write the benefits of pharmacogenomics  



Genetics and Biotechnology
Gene therapy
▪ A technique aimed at correcting mutated genes that cause human diseases .

▪ Scientists insert a normal gene into a 
chromosome to replace a dysfunctional gene.

▪ Scientist insert a normal gene into 
a viral vector.

Produces recombinant DNA







From Gene Protein To = Central dogma RNA ToPage
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Study of human genes( structure and function) Genomic

What is the importance of Genomics? 

Identifying human 
genes and 

interpreting their 
functions.

Investigating the 
proteins produced by 

the genes.

Investigating the mass 
of data obtained from 

sequencing the 
genomes of multiple 

organisms.



The large-scale study and 
cataloging of the structure
and function of proteins in 
the human body is called 
proteomics.

Genetics and Biotechnology
Genes are the primary information storage units, whereas proteins are the 
machines of a cell.

What is Proteomics ?

What is the importance of Proteomics? 

Look at thousands 
of proteins at the 

same time.
Revolutionize the 

development of new 
drugs to treat 

diseases such as Type 
II diabetes, obesity, 

and atherosclerosis.

Analysis will better 
define both normal and 

disease states.

Proteomics allows researchers to



AB

E

C

D

Which letter refer to …..? 











Thyroid and parathyroid GlandPage
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Thyroid
Gland

releases 

Calcitonin CT Decrease
blood calcium level By 

Increased
calcium absorption
from blood

Increased
calcium excretion
through urine

Blood calcium level falls

Parathyroid 
Gland

releases 

Parathyroid hormone PTH
Increase
blood calcium level

By 

Increased
calcium release to blood 

Increased
calcium reabsorb 

Increased
calcium absorbed 
from food

Blood calcium level rise



Parathyroid hormone (PTH) and calcitonin (CT) regulate the level of calcium in the blood. 



Complete the table

PTHCT
refer to

The hormone producing 
glands
When is the hormone 
secreted ?

It is function

Organs which hormone 
stimulate it 

Calcitonin Parathyroid hormone 

Thyroid gland Parathyroid gland

When blood calcium 
levels rise

When blood calcium 
levels fall

Decrease blood calcium level Increase blood calcium level

Bone-kidney Bone-kidney-intestine 

CTThyroid

PTHParathyroid 

Homeostasis 

Maintain the level 
of calcium in 

blood 



Pancreas

produce enzymes to 
digest  carbohydrates , 
proteins and fats 

produce hormones to 
maintain  homeostasis 
(Blood glucose)

Exocrine portion
Endocrine portion

Pancreas is a mixed gland, that mean it has an exocrine portion and 
an endocrine portion 



Homeostasis 

Insulin 

Glucagon 

Maintain the level 
of glucose in blood 



Which hormone is more likely to be
secreted by the pancreas during
intense exercise?

A. glucagon

B. insulin



The graph shows blood glucose levels
over a period Which hormone might
have caused a sudden surge as
indicated by the arrow?

A. antidiuretic hormone 

B. growth hormone 

C. glucagon 

D. insulin 




