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         Course: Genetics Lab 2450 E158
Lab Report 3: Blood Typing
Abstract

Blood type is determined by the presence of absence of various antigen presentations (A, B, AB, or O) and the presence or absence of Rh Factor (+ or -) on red blood cells. Normally agglutination or red blood cell clumping occurs when different blood types mix, as in the case of blood transfusions with incompatible donor/recipient blood types or Rh factors (this is a result of antibodies being made in our bodies as a response to foreign antigens and formation of antigen-antibody complexes that block circulation in blood vessels). Agglutination hinders or completely blocks circulation in the capillaries, depriving tissues of oxygen and nutrients, which can be fatal. For the purposes of the lab experiment if agglutination is visible in a blood sample with a given antibody (ie contains anti-A serum) the red blood cells can be said to have that antigen on them (Antigen A present) and this would signify an A- Blood type. So antigen and antibody are of the same type, which does not mimic actual agglutination processes in our bodies but is an easy way to visualize the agglutination process in general. 
Introduction: 
Based on our unique genetic makeup we all contain surface proteins on our red blood cells called Antigens and Rhesus factor, which are tolerated by our body. Antigens found on blood cells can either be A, B, A and B or no antigen (O) may be present. Blood type is determined by the presence of absence of these various antigen presentations (A, B, AB, or O) and the presence or absence of Rh Factor (+ or -). As an immune response our bodies produce antibodies to antigens not present on our red blood cells. This is an important consideration when performing blood transfusions. When different blood types mix, as in the case of blood transfusions with incompatible donor/recipient blood types or Rh factors, agglutination or red blood cell clumping occurs. Agglutination hinders or completely blocks circulation in the capillaries, which can be fatal. For the purposes of the lab experiment if agglutination is visible in a blood sample with a given antibody (i.e. contains anti-A serum) the red blood cells can be said to have that antigen on them (Antigen A present) and this would signify an A- blood type. The antibody can be said to have found an antigen to interact with. 

Methods: 
Students in pairs obtained two mixing trays with three wells and 4 separate vials (a red blood sample vial, a yellow anti A vial, a blue Anti B vial and a clear Anti D vial). A drop of blood from the first blood sample vial was placed in each of the three wells of the first tray and a drop of blood from the second blood sample was placed in each of the three wells of the second tray. This was followed by a drop of Anti A Serum being added to wells labeled A, a drop of Anti B serum being added to wells labeled B and a drop of Anti D serum being added to wells labeled Rh. Different colored mixing sticks were used to mix each of the blood samples with their corresponding serums to avoid cross contamination. Agglutination or clumping of the blood samples was carefully observed to determine blood type from each of the wells and recorded in the blood typing chart, with a check mark for clumping and an X mark for the absence of clumping. Student repeated this experiment twice, once during week 1 and once during week 2. Individual results were compared with those of the class to create a complete blood typing chart.
Results: 
Blood Typing Experiment 1- (Blood Sample 1 and 4)
	Sample
	Anti-A 
	Anti-B
	Anti-R
	Blood Type
	Antibodies

in Blood

	1
	[image: image1.jpg]


  [image: image2.jpg]



	 X   X
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	A+
	B

	2
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	 X   X
	 X   X
	A-
	B R

	3
	 X   X
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	B-, B+
	A R, A

	4
	 X   X
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	 X   X
	B-
	A R

	5
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	A-, AB+
	B R, no antib.

	6
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	 X   X
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   X
	A+, A-
	B, B R

	7
	 X   X
	 X   X
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	O+, O+
	A B, A B

	8
	 X   X
	 X   X
	 X   X
	O-, O-
	A B R, A B R


Blood Typing Experiment 2- (Blood Sample 7 and 8)
	Sample
	Anti-A
	Anti-B
	Anti-R
	Blood 
Type
	Antibodies

in Blood

	1
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	 X   X   X
	[image: image24.jpg]


  X [image: image25.jpg]



	A+
	B

	2
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	 X   X
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   X
	A+
	B

	3
	 X   X
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	B+
	A

	4
	 X   X   X
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	 X   X  X
	B-
	A R

	5
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   X
	A+, AB-
	B, R

	6
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 X
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	AB-, A+
	R, B

	7
	 X   X
	 X   X
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	O+
	A, B

	8
	 X   X
	 X   X
	 X   X
	O-
	A, B, R


Discussion: 
Blood typing is a complex and vast undertaking, making blood matching highly specific in order to prevent transfusion related complications. According to Mitra et al. (2014) The International Society of Blood Transfusion lists 33 blood group systems (“This includes over 300 antigens, found on red blood cells and platelets”). This is better understood when considering the fact that negative transfusion reactions can occur even when individuals receive blood from donors of matching blood type and Rh factor. Despite this the ABO and Rhesus system still remain the prominent blood group systems since incorrect cross matching of these blood groups yields the most fatal transfusion related reactions. Interesting correlations have been found between ABO blood groups and an individuals’ ability to carry out haemostasis as well as an increased or decreased risk for susceptibility to certain disease. The correlations are as follows: increased risk of heart attack, stroke and clots in blood groups A and AB; increased risk of preeclampsia for blood group AB; increased risk of chronic Hepatitis-B and pancreatic cancer in blood group A; increased risk of ovarian cancer in blood group B; and increased protection against Malaria for blood group. O. Through the Agglutination experiment students are exposed to the process by which blood types are determined by antibody-antigen interaction, although in a far less sophisticated manner, as opposing antigen-antibody interactions could not be observed. Differences in students’ results for a given blood sample (i.e. one student observing agglutination while another student did not for the sample blood vial sample can possibly be attributed to contamination of the sample or improper mixing of the sample.  
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- The presence of agglutination with Anti-A serum, but not Anti-B denotes an A blood type.


- The presence of agglutination with Anti-B serum, but not Anti-A denotes a B blood type.


- The presence of agglutination with Anti-A serum and Anti-B serum, denotes an AB blood type.


- The absence of agglutination with both Anti-A serum and Anti-B serum, denotes an O blood type.


- The presence of agglutination with Anti-D serum denotes Rh+ blood type


- The absence of agglutination with Anti-D serum denotes Rh- blood type











