NEDWIDEK HG May, 2013
Aim 2: What is the genetic  basis for blood typing?

A( Enzyme that adds NAG to precursor (H) protein to make A antigen

B( enzyme that recognizes D-galactose and adds it to precursor H to make B Antigen

O( No enzyme.

“enzyme”  = glycosyltransferase: enzyme that acts on sugars. A & B are codominant. Both dom’t to O.

Landsteiner system/Landsteiner factors (A-B-O): A, AB, B, O are the Landsteiner blood phenotypes.

Rhesus factors represent the presence or absence of reactivity of human blood to Rhesus monkey serum.  Rh+ people are reactive and have/present  rhesus factor.  Rh- people are unreactive and do not present  Rhesus factor.  + and – are the possible Rhesus phenotypes.  
Combining the 4 possible Landsteiner phenotypes and the 2 possible Rhesus phenotypes, there are 8 possible blood types.
Genotypes and phenotypes for blood groups:
A = IA (A antigen)
B = IB (B antigen)
A and B are codominant to one another.
O = i (no antigen)

O is recessive or “silent” to either A or B in the cell.

+ = Rh + (Rhesus monkey Ag): + is present. 

- = Rh - (no Rhesus monkey Ag): - is absent.

Blood phenotype

Convention 1

Convention 2

A



AA, AO


IAIA, IAi
B



BB, BO


IBIB, IBi
AB



AB


IAIB, IBi
O



OO


ii
+



++, +-


Rh+Rh+, Rh+Rh-

-           
                                            - -


Rh-Rh-
See Kraus 224 for a description of E. faetalis anemia relating to below:

Mom is Rh-. Child is Rh+.  First Rh+ child is OK upon delivery.  Mom then builds antibodies to second Rh+ child…and then she can react to 2nd Rh+ child.  This creates a hemolytic anemia called Erythroblastosis faetalis in the child and can be deadly unless mom is given Antibody block to prevent her from cross reacting to the fetuses blood, and then she must also have a c-section to prevent blood cross reactivity and mixing upon delivery of the baby.

In general, you are unreactive to Antibodies you present as part of your Landsteiner and Rhesus MHC (major histocompatibility proteins).

Know the results for the following Landsteiner crosses:

AA x BB(


AA x BO(


AA x OO( 
AA x AB(


AA x AA(


AA x AO(
And be able to answer the following questions:

1) Can AB and B parents have an O child?  Justify your answer.

2) A and B parents have an O child…how is this possible?

3) A homozygous Rh+ mother mates with an Rh- father.  Consider the genotypes  of their baby 1 and baby 2.  Is either baby OK with no intervention?  Why or why not?  Justify.

4) A homozygous Rh- mother mates with a homozygous Rh+ father.  Consider the genotypes of their baby 1 and baby 2.  Is either baby OK with no intervention? Why or why not?  Justify.
Stay tuned for more notes on the home stretch..
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