
What is Blood? 
Blood is made of four components: 

 

Plasma is a mixture of water, sugar, fat, protein, and potassium and calcium salts. It 
also contains many chemicals that help form blood clots necessary to stop bleeding. 
More than 92% of plasma is water. Which is why it is important to drink water (H2O). 

 

Red blood cells contain a special protein called hemoglobin containing iron, which 

carries the oxygen we inhale with our lungs to all of the parts of our bodies. It then 
returns carbon dioxide from our body to our lungs so we can exhale it. Hemoglobin is 
also responsible for making red blood cells red. We have so many red blood cells that 
our blood itself appears red in the presence of oxygen, even though it contains more 
than red blood cells.  

 

White blood cells are clear round cells that are bigger than red blood cells. White 

blood cells produce proteins called antibodies that help our bodies fight infections 
caused by bacteria, viruses, and foreign proteins.  

 

Platelets aren't really cells at all; they are just fragments of cells. When we are 

injured, platelets gather at the site of the injury and stick to the edges of the wound. 
They release chemicals that help start the process of blood clotting so that bleeding 
will stop.  

 

What are Blood Types? 
Everybody has a blood type. The most common blood type classification system is the ABO (say 
"A-B-O") system discovered by Karl Landsteiner in the early 1900s. There are four types of 
blood in the ABO system: A, B, AB, and O. Your blood type is established before you are born, by 
specific genes inherited from your parents. You receive one gene from your mother and one from 
your father; these two combine to establish your blood type. Blood group antigens are either 
sugars or proteins, and they are attached to various components in the red blood cell membrane.  

There are three alleles or versions of the blood type gene: A, B, and O. Since everybody has two 
copies of these genes, there are six possible combinations; AA, BB, OO, AB, AO, and BO. In 
genetic terms, these combinations are called genotypes, and they describe the genes you got 
from your parents.   

Sometimes these alleles are references as IA, IB, and IO referring to the fact that the presence 
of the products of these alleles causes an immunological response. 

For example, the antigens of the ABO blood group are sugars. They are produced by a series of 
reactions in which enzymes catalyze the transfer of sugar units. A person's DNA determines the 
type of enzymes they have, and, therefore, the type of sugar antigens that end up on their 

red blood cells.   
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 These antigens are 

also referred to as 

agglutinogens because 

they generate a 

response of clumping  

cloting reaction when 

the immunologically 

active antibodies 

(agglutinins) are 

present. 

In contrast, the 

antigens of the Rh 

blood group are 

proteins. A person's 

DNA holds the 

information for 

producing the protein antigens. The RhD gene encodes the D antigen, which is a large protein on 

the red blood cell membrane (Rh+). Some people have a version of the gene that does not produce 

D antigen, and therefore the RhD protein is absent from their red blood cells (Rh-). 

In addition to the genes for  glycoproteins antigens  existing on your red blood cells, other genes 

make proteins called agglutinins [(a-GLOO-tin-ins) antibodies] that circulate in your blood 

plasma. Antibodies are responsible for ensuring that only the blood cells of your blood type exist 

in your body. 

Your genotype determines your blood type. 

The antigen produced by the O allele has no special enzymatic activities. However, the antigens 

produced by the A and B alleles do have enzymatic activities, which are different from each 

other. Therefore people whose genotype is OO are said to have type O blood, meaning the 

antigen on their red blood cells doesn't have any enzymatic activity. People with Type O blood 

have agglutinins (antibodies) a and b in their blood plasma. Antibody a helps the body destroy any 

type A blood cells that might enter the circulation system. Antibody b helps the body destroy 

any type B blood cells that might enter the circulation system. 

People who have an AA genotype are said to have type A blood because the antibody on their red 
blood cells has the enzyme activity associated with the A allele. It is important to recognize that 
people with the AO genotype also have the enzyme activity associated with the A allele, so they 
are also said to have type A blood. (Remember the O allele doesn't have any enzyme activity 
associated with it!) People with Type A blood have antibody b in their blood plasma. Antibody b 
helps the body destroy any type B blood cells that might enter the circulation system. 

Likewise, people with the BB and the BO genotypes are said to have type B blood. These people 
have Antibody a in their blood plasma. Antibody a helps the body destroy any type A blood cells 
that might enter the circulation system. 

People who have the AB genotype have the enzyme activity associated with both the A and B 
alleles. These people have no antibody a, or antibody b in their blood plasma. 
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The concepts of genotype and phenotype can be easily understood in the case of blood type. 
Genotype refers the actual genes an individual possesses that determine a particular trait. 
Phenotype refers to the characteristics of that trait an individual displays. In the case of blood 
type, both the AA and AO genotypes cause individuals to display the A blood type phenotype. 
Similarly, both the BB and BO genotypes cause individuals to display the B blood type phenotype. 
Individuals who are phenotypically type O or type AB have only one possible genotype, OO and 
AB, respectively. 

In different parts of the world, the fraction of individuals with blood type A, B, O, or AB 
differs. The frequency with which blood types are observed is determined by the frequency with 
which the three alleles of the ABO gene are found in different parts of the world (allele 
frequency). Variation in the allele frequency at the ABO gene reflects the social tendency of 
populations to marry and reproduce within a national, regional, or ethnic group. As people 
throughout the world intermingle to a greater extent, the distribution of the different blood 
types will become more uniform throughout the world. 

What are Blood Transfusions? 
Because there are only four types of blood, it is possible to take blood from one person and donate it 
to another person in a process called transfusion. In order 
for a transfusion to work it is essential that the antigen on 
the surface of the donor's blood cells match the antigen 
on the surface of the recipient's blood cells. In other 
words, the blood type of the donor and the blood type of 
the person receiving the transfusion must be compatible. 
If the blood types don't match, special antibodies in the 
recipient's blood will attack the donated blood causing 
blood clots to form in a reaction called agglutination. 

If you ever need a blood transfusion, someone will take a 
sample of your blood in order to determine your blood type and the genotypes of matching blood 
types. Someone with type A blood can receive blood from people with the AA, AO, and OO genotypes. 
People with type B blood can receive blood from people with the BB, BO, and OO genotypes.  
There are two special genotypes when it comes to blood transfusions: OO and AB.  

The first special genotype is OO. People with O blood are said to be universal donors because they 
can donate blood to everybody. However, people with type O blood can only receive transfusions from 
other type O donors. Because O blood does not carry either the A or B antigens, the immune system 
of a person with O blood views these antigens as foreign. People with type O blood have antibodies in 
their plasma that will react against the A and B antigens. Therefore, type O blood will undergo 
agglutination if exposed to A, B, or AB blood. 
The second special genotype is AB. People with AB blood are said to be universal recipients because 
they can receive blood from people with all four blood types. Since in AB blood both the A and B 
antigens are presented on the surface of the red blood cells, the immune system of a person with AB 
blood views both of these molecules as part of itself -- not as something foreign. AB blood does not 
produce antibodies against either the A or B antigens, and therefore does not undergo agglutination 
when exposed to A, B, AB, or O blood. 
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