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Dr. Nedwidek October 4-5, 2012 Intermediate phenotypes (single locus) SBS11QGR

Aim: What types of inheritance involve multiple genes that interact?

Polygenic Inheritance:

Skin, hair, eyes: Variable penetrance and contribution of a range of genes

Foot size: variable penetrance

Nose Length: Variable penetrance, i.e. Hapsburg Nose.

Height: several growth genes/hormones act within environment (nutrition, etc).

Multiple Alleles:

ABO Blood Grouping: Codominance: genes act with equal “weight” of expression

Outside of the Nucleus:

Maternal effect, mitochondrial genes: affect expressed eukaryotic genes

------------------------------------------------------------------------------------------------------------
Codominance: expression of both alleles of a heterozygote (can have dominant and recessive alleles interacting but all interact with equal strength).

Incomplete Dominance: the phenotype of a heterozygote is intermediate between two homozygotes; there are either set doses by each gene or zero contribution.  The intermediate “mixed” phenotype manifests differently than either of the homozygous phenotypes from which it was issued.

Codominance in humans: ABO Blood typing and Rh factors.

8 possible blood types exist in humans.  They have to do with the presence or absence of a sugar antigen on the surface of red blood cells.  Your immune system reacts to antigens with antibodies. Type A people make A antigen, B make B antigen, AB make “dominant” A and B antigens, and O makes no antigens. Rh+ make Rhesus factor antigen, while Rh- do not.

Genotype Symbols


Alternate Geno Notation
Blood type (Pheno)

IA/IA, IA/i



AA, AO


A

IB/IB, IB/i



BB, BO


B

IA/IB




AB



AB

i/i




OO



O

Rh+




none



+ (for A, B, AB, or O)

Rh-




none



- (for A, B, AB, or O)

Type A makes antibodies to B antigen.

Type B makes antibodies to A antigen.

Type AB makes no antibodies.

Type O makes antibodies to A and B antigens.

Type Rh+ makes no antibodies.

Type Rh- makes antibodies to Rhesus factor.

Describing the outcome of the following mating…A heterozygous A individual mates with a heterozygous B individual.  They can have offspring of every blood type. Explain.

AO x BO

Yields:

A

O

B
|
AB

BO

O
|
AO

OO

Lets independently explore Rh factor.  Show the possible outcomes in two crosses if an Rh+ father mates with an Rh- mother.

+/+ male  X  -/- female

Yields:



+

+

-
|
+/-

+/-

-
|
+/-

+/-

+/- male  X  -/- female

Yields:



+

-

-
|
+/-

-/-

-
|
+/-

-/-

In the second case, note that the mother makes antibodies to Rhesus factor antigen from what you know above.  What potential problems could this cause for the possible Rh+ fetus at birth?  This is a condition called erythroblastosis faetalis.

Codominance in livestock: horses and cattle form an intermediate coat phenotype called Roan (CRCW) upon the mating of red coated and white coated homozygotes of the genotypes CRCR and CWCW, respectively.

Incomplete Dominance in flowers: petal color of Japanese 4 o’clocks:

RR (red) X  WW (white)

Yields

RW (pink): self-mate:



R

W

R
|
RR

RW

W
|
RW

WW

Genotypes: 1RR: 2RW: 1WW are reflected in 

Phenotypes: 1Red: 2Pink: 1White

These are modified Mendelian ratios.  Manifestation has to do with the type of expression or penetrance of genes.  

An equivalent or better way to represent this cross takes into account the reason for the intermediate phenotype.  Red pigment expressed in the petal is considered “positive” while white, or the absence of pigment, is negative.  The Punnett is also OK as follows:



c+

c

c+
|
c+/c+

c+/c
c
|
c+/c

c/c

Genotypes: 1 c+/c+: 2 c+/c: 1 c/c are reflected in 

Phenotypes: 1Red: 2Pink: 1White

Incomplete Dominance in Birds: Feather color in Andalusian Fowl:

WW (white) X BB (black)

Yields

BW (blue speckle): self-mate



B

W

B
|
BB

BW

W
|
BW

WW

Genotypes: 1BB: 2BW: 1WW are reflected in

Phenotypes:  1Black: 2Blue: 1White

Again, your test Tuesday Oct 9, 2012 includes codominance (blood typing) and incomplete dominance.
