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Date  _________________ 

 

Genetics: Inheritance and DNA 
Note: Some of this lab (parts III and V) can be done on your own, at your own pace in class 

or at home.  I would suggest working in pairs or teams of three to get through these more 

efficiently. Please be sure to work on the parts that must be completed in-class (parts I, II 

and IV), then go back to finish the other remaining questions.  Feel free to ask questions as 

you work to complete these in class. 

 

I.  Looking for Mendelian Inheritance in Humans 
 
Background Information (from http://learn.genetics.utah.edu/teachers) 
 
For the traits included in this activity, the alleles interact in what is called a dominant or a 
recessive manner. The traits due to dominant alleles are always observed, even when a 
recessive allele is present. Traits due to recessive alleles are only observed when two 
recessive alleles are present. For example, the allele for widow’s peak is dominant and the 
allele for straight hairline is recessive. 
 
If an individual inherits: 
• Two widow’s peak alleles (both 

dominant), their hairline will have a 
peak 

• One widow’s peak allele (dominant) 
and one straight hairline allele 
(recessive), they will have a 
widow’s peak 

• Two straight hairline alleles 
(recessive), their hairline will be 
straight. 

 
A widespread misconception is that 
traits due to dominant alleles are the 
most common in the population. While 
this is sometimes true, it is not always 
the case. For example, the allele for 
Huntington’s Disease is dominant, 
while the allele for not developing this disorder is recessive. At most, only 1 in 20,000 
people will get Huntington’s; most people have two recessive, normal alleles. 
 
While a few traits are due to only one gene (and its alleles), most human genetic traits are 
the product of interactions between several genes.  The traits listed on the next pages have 
commonly been presented as being determined by single genes.  However, several have 
been shown to involve more than one gene, and research studies do not agree on the 
inheritance patterns of others. 
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For each of the following traits, write down your partner’s phenotype and your 
phenotype.  Once everyone has finished the exercise, we will look at class totals for 
each phenotype. 
Figure 1: Inheritance Patterns of the Widow's Peak 
Trait 

Earlobe Attachment 
If earlobes hang free, they are 
detached. If they attach directly to the 
side of the head, they are attached 
earlobes.  Some scientists have 
reported that this trait is due to a single 
gene. Other scientists have reported 
that this trait is probably due to several 
genes.  The size and appearance of the 
lobes are also inherited traits. 
 
Your Partners Phenotype _______________ Your Phenotype ________________ 
 
Class total ATTACHED _________   Class total DETATCHED _________ 
 

Tongue Rolling 
In 1940, the famous geneticist Alfred 
Sturtevant noted that about 70% of 
people of European ancestry are able 
to roll up the lateral edges of the 
tongue, while the remaining 30% were 
unable to do so. 
 
Tongue rolling ability may be due to a 
single gene with the ability to roll the 
tongue a dominant trait and the lack of 
tongue rolling ability a recessive trait. 

However, there is some question about the inheritance of tongue rolling. Recent studies 
have shown that around 30% of identical twins do not share the trait. 
 
Your Partners Phenotype _______________ Your Phenotype ________________ 
 
Class total CAN ROLL _________  Class total CANNOT ROLL _________ 
 

Allergies 
While allergic reactions are induced by things a person comes in contact with, such as 
dust, particular foods, and pollen, the tendency to have allergies is inherited. If a parent has 
allergies, there is a one in four (25%) chance that their child will also have allergy 
problems. This risk increases if both parents have allergies. 
(http://kidshealth.org/parent/medical/allergies/allergy_p2.h) 

 
Your Partners Phenotype _______________ Your Phenotype ________________ 

 
Class total ALLERGIES _________  Class total NO ALLERGIES _________ 
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Cleft Chin 
This trait is reportedly due to a single gene with a cleft chin dominant and a smooth chin 
recessive. 
 
Your Partners Phenotype _______________ Your Phenotype ________________ 
 
Class total CLEFT CHIN _________  Class total SMOOTH CHIN _________ 

 

 
Dimples 
 

Dimples are reportedly due to a single gene with 
dimples dominant (people may exhibit a dimple on only 
one side of the face) and a lack of dimples recessive. 
 
Your Partners Phenotype _______________ 
 
Your Phenotype ________________ 

 
Class total DIMPLES _________  Class total NO DIMPLES _________ 
 

Handedness 
Some scientists have reported that handedness is due to a single gene with right 
handedness dominant and left handedness recessive. However, other scientists have 
reported that the interaction of two genes is responsible for this trait. 
 
Your Partners Phenotype _______________ Your Phenotype ________________ 
 
Class total RIGHT HANDED _________ Class total LEFT HANDED _________ 
 

Freckles 
This trait is reportedly due to a single gene1. 
 
Your Partners Phenotype _______________ Your Phenotype ________________ 
 
Class total FRECKLES _________  Class total NO FRECKLES _________ 
 

Naturally Curly Hair 
Early geneticists reported that curly hair was dominant and straight hair was recessive. 
More recent scientists believe that more than one gene may be involved. 
 
Your Partners Phenotype _______________ Your Phenotype ________________ 
 
Class total CURLY HAIR _________  Class total SMOOTH HAIR _________ 
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Hand Clasping  
Fold your hands together by 
interlocking your fingers 
without thinking about it. 
Which thumb is on top – your 
left or your right? 
 
One study found that 55% of 
people place their left thumb 
on top, 45% place their right 
thumb on top and 1% have 
no preference.   
  

A study of identical twins 
concluded that hand clasping has at least some genetic component. However, other 
scientists have not found evidence that genetics plays a significant role in determining this 
trait. 
 
Your Partners Phenotype _______________ Your Phenotype ________________ 
 
Class total LEFT OVER RIGHT _________ Class total RIGHT OVER LEFT _________ 
 

Colorblindness 
Colorblindness is due to a recessive allele located on the X chromosome. Women have 
two X chromosomes, one of which usually carries the allele for normal color vision. 
Therefore, few women are colorblind. Men only have one X chromosome, so if they carry 
the allele for colorblindness, they will exhibit this trait. Thus, colorblindness is seen more 
frequently in men than in women. 
 
Your Partners Phenotype _______________ Your Phenotype ________________ 
 
Class total COLORBLIND _________ Class total NOT COLORBLIND _________ 
 

Hairline Shape 
Hairline shape is reportedly due 
to a single gene with a widow’s 
peak dominant and a straight 
hairline recessive. 
 

Your Partners Phenotype 
_______________  
 
Your Phenotype 
_______________ 
 
Class total WIDDOW’S PEAK _________ Class total STRAIGHT LINE _________ 

Put a star next to any traits that are due to a dominant allele, but are less common in 
the class than the recessive trait! (Check freckles and earlobes after completing Part III.) 
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II.  Human continuous variation 
1. Line up according to height.   

2. Group heights in the class into categories shown below, and form a human bar chart. 

3. Tally the number of students in each bar.  Record your results in the table below: 

Student heights: 

Range Tally (# of students in this range) 

< 5’2”  

> 5’2” - < 5’5”  

> 5’5” - < 5’8”  

> 5’8” - < 5’11”  

> 5’11” - < 6’1”  

> 6’1”  
 

Does this approximate a bell-curve distribution?  _______________ 
 
Is height likely to be determined by a single gene in humans?            ________     
What else beside genes might influence the adult height of a human? 
 

 

 

III.  Punnett Squares, Pedigrees, and Probabilities 
(note: do this section while you are waiting to work on other sections – you could also complete this 
at the end of class or at home if you run out of time.) 

Before we can really understand the mechanisms of evolution, we must understand how 

genetic information is passed from generation to generation. Genetic information is carried 

within the nucleus of the cell. Chromosomes within the nucleus are made of coiled DNA 

(deoxyribonucleic acid) strands. Every human cell with a nucleus (except sperm and ova) 

contains 46 chromosomes, which carry all of the genetic information for the cell. These 46 

chromosomes consist of 23 pairs; one chromosome of each pair is from the mother and one 

from the father. These are termed homologous chromosomes, which means that they each 

carry genetic information for the same trait at the same location. These two chromosomes 

may not carry identical genetic material and may code for different variants of the trait. 

These different variants are called alleles. If an individual has two identical alleles for a 

trait, he is said to be homozygous for this trait. Having two different alleles is termed being 

heterozygous. 

The allelic makeup for a trait is its genotype. How the genotype manifests itself, at the level 

of the organism and its interactions with the environment is the phenotype.  

If both alleles are expressed in the heterozygous condition (i.e., the phenotype for the 

heterozygote is different from those of either homozygote), then these alleles are 
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codominant. So, in a two allele, codominant system like sickle cell anemia, there can be 

three different phenotypes: only normal red blood cells (RBCs), sickle cell trait (some RBCs 

sickle), and sickle cell anemia (all RBCs sickle). 

If one allele "masks" the presence of another, it is said to be dominant, and the other allele 

is said to be recessive. Typically the dominant allele is denoted by a capital letter and the 

recessive allele by a small-case letter. In this case, the phenotype for the heterozygous 

condition will be indistinguishable from that of the homozygous dominant. In the case of 

albinism (a condition in which there is a total lack of pigment in the skin), the genotypes AA 

and Aa both yield the phenotype of pigmented skin. Only the genotype aa yields albinism. 

Genetic Grid (aka Punnett squares). Setting up a genetic grid is a technique that makes it 

easy to see how pairing of alleles can differ in successive generations by showing all 

possible pairs of alleles. A genetic grid is set up as follows, with the male's genotype across 

the top and the female's down the side:  

1. At the heads of the columns in the grid, write the male's genotype, one symbol per 

column. These are the possible genotypes of his gametes (i.e. sperm or pollen). 

2. At the heads of the rows, write the female's genotype, one symbol per row. These 

are the possible genotypes of the female's gametes (eggs or ova).   

3. In each of the squares put the symbols for the respective column and row. This 

gives each possible combination of alleles in the offspring. 

 MALE 
 gametes T t 

FEMALE T TT Tt 

 T TT Tt 
 

Probability theory. The genetic grid above can easily be modified to yield probabilities. 

Probability refers to the likelihood that an event will happen. This grid tells what proportion of a 

total group is likely to have any given genotypes, traits or alleles. In making a genetic 

probability grid, the head of each column and each row stands for probability as well as for an 

allele of a gene. Thus along with the alleles obtained from the gametes of one of the parents, 

you should include at the head of each row and each column the probability that particular allele 

will be the one that is in the successful gamete. The sum of the heads of the columns, and the 

sum of the heads of the rows should always be one, since the probability is 1.00  (100%) that 

one of the possible alleles will be used.  

 

 

When researching a trait of unknown genetic inheritance, it is useful to use a pedigree to 

determine the trait's inheritance pattern, e.g., whether the trait is dominant or recessive. A 

pedigree is a reconstruction of the family tree showing the distribution of that particular trait 

 MALE 

 gametes 0.5 T 0.5 t 

FEMALE 0.5 T 0.25 TT 0.25 Tt 

 0.5 T 0.25 TT 0.25 Tt 

zygotes 

½ TT 

½ Tt 

Probable proportion of 
offspring with the various 
genotypes: 
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within the family group. To a certain extent, pedigree analysis is also used in genetic 

counseling to predict the possible outcome of matings between individuals of known (or 

conjectured) genetic makeup. In pedigree analysis, males are indicated by squares, females 

by circles, and those persons of unknown sex by diamonds. Matings are represented by 

horizontal lines to the middle of the circle or square, whereas vertical lines indicate descent.  

The following problems are for you to work out with the information given above:  

1. Use of Pedigrees with autosomal dominant/recessive traits 

a.  Incompletely dominant/recessive or codominant inheritance The example given 

below is sickle-cell anemia. Write the genotypes for the members of the 
pedigree above each individual (see the example on Generation III).  (let A = 
normal allele, S = sickling allele)  

  

  

  

  

  

  

  

  

  

 If heterozygotes marry only normal homozygotes, what proportion of the 
offspring will be homozygous sicklers? (let A = normal allele; S = sickling allele) 
- Fill in the grid below. 

 Heterozygote 

 

 
gametes 

  

 

Homozygote 

   

 

 

   

 

Proportion of offspring 
with the following 
genotypes: 
 
______AA    
 
______AS    
 
______SS 

Normal 

Sickle-Cell 
Anemia 

Sickle-Cell 
Trait 

Generation 
Number 

I 

II 

III 

IV 

AA AS AS AS AS AA AA 
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b. Autosomal recessive trait. For this example we will consider eye color. Eye color is 

actually controlled by multiple genes, but most difference in eye color is due to a single 

gene. In general, light colored eyes (blue or gray) result from the homozygous 

occurrence of the autosomal recessive allele b in the bey2 gene (i.e., genotype bb), 

while darker (brown) eyes result from the dominant B allele (genotypes Bb or BB).  

What would be the possible genotypes of both the parents and the 
offspring in matings involving two brown-eyed parents who have some 
blue-eyed children (make a Punnet square on scratch paper if needed)? 

Mom _______ Dad ______ Blue-eyed children ______ 

 

Brown-eyed children ____________ or _____________ 

A brown-eyed man and a blue-eyed woman who have two blue-eyed  and 
two brown-eyed children?  

Mom __________  Dad ______________ 

 

Brown-eyed children _________   Blue-eyed children _________ 

Blue-eyed parents who have only blue-eyed children? 

Mom _______ Dad _______  Blue-eyed children _________ 

 

c. Autosomal dominant or recessive? You figure it out! Below are hypothetical 

pedigrees for two traits in the same family: (1) freckles and (2) earlobe form.  See Part I 

for more information. 

Consider the distribution of the freckling trait (indicated by a colored-in-circle or 
square) and attached ear lobe trait (indicated in same fashion) in the family 
genealogy on the next page. Let the allele for freckling be designated by F and 
the allele for non-freckling by N. Let the allele for attached earlobes be A and 
that for unattached (free) earlobes be U.  

Hints: 

• Look for a case where parents with similar phenotypes (i.e., both have the trait or 

both do not have the trait) have at least one offspring with the opposite condition 

(i.e., doesn't have the trait or does have the trait, respectively). The child must be 

homozygous for the recessive allele and each parent heterozygous. (Try doing a 

few "test" genetic grids to see that this is so.) 

• Often, but not always, there will be more individuals with the dominant 

phenotype. 

• Generally (but not necessarily) dominant traits won't skip generations.  



Biological Anthropology Lab  Name _______________________ 

   

 

Week 4 genetics v31  Page 9 of 14 

Using the letter designations assigned to the alleles on the previous page, assign 
freckling genotypes (FF, FN or NN) to as many of the members of the 
hypothetical pedigree (on left) as you can. Start by assigning the allele for each 
individual that matches the trait you can see, then determine which is dominant.  
After that you should be able to determine the second allele for most or all 
individuals on the chart. Now do the same for the earlobe trait (on right; AA, UA or 
UU). Which allele for each trait is dominant? 

   FRECKLES   EARLOBES 

 

 

 

 

 

 

 

 

 

 

 

 

 

Is the freckling trait dominant or recessive? __________________   

Which earlobe type is dominant? __________________  Why do you think that? 

 

 

 
 
d.  EXTRA CREDIT: Sex-linked traits. Read the description of colorblindness in Section I.  Given that Alma’s 

maternal uncle (her mother’s youngest brother) was colorblind, but Alma’s maternal grandparents, Alma’s 
older maternal uncle, and Alma’s father were not (nor was anyone else in her family), you can determine 
the odds that Alma’s sons would be colorblind. Assume normal vision for all other relatives. 

If C is the allele for normal color vision and B is the allele for colorblindness, what is Alma’s 
maternal grandmother’s genotype?            

Likelihood that Alma’s mother carries allele for colorblindness (B)  ______ 

X Likelihood that Alma inherited allele for colorblindness if her mother had it  ____ 

X Likelihood that Alma’s son would receive the B allele from Alma if she had it  ____    

= Likelihood that Alma’s son would be colorblind      ___________

Generation 
Number 

I 

II 

III 

IV 

 =freckled  

 = not freckled 

= attached  

 = unattached  

Observed Phenotypes Observed Phenotypes 

V 

Generation 
Number 

I 

II 

III 

IV 

V 

_____ 
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IV.  From DNA to Doggies  (adapted from http://learn.genetics.utah.edu and Kristin 

Wilson’s Dog DNA exercise) 
 

Work on the following exercise in pairs.  Read directions carefully.  Each pair will 
get: 

• 1 male dog and 1 female dog “Puppy Portrait” sheets 

• Dog traits key (2 pages, 4 traits each) 

• Color pencils or crayons 

• 2 blank “Puppy Portrait” sheets 

• 2 coins to flip (or dice – use odd for “heads” and even for “tails”) 
 

Directions:   
1. Set up: 

a. Each student takes one of the completed dog “portraits”, and will 
become either “mom” or “dad” for the puppies. 

b. Each student takes a coin or die to randomize allele selection. 
c. You will make two puppies.  Finish the first puppy before starting the 

second one. 
2. Gamete formation:  

a. Note the name of the father and mother of your new puppy on a blank 
“Puppy Portrait” sheet. 

b. Sex determination: the new puppy will receive an X chromosome from 
its mother.  Flip a coin to determine whether it receives an X or a Y 
from its father.  Write the chromosome you are contributing to the 
puppy in the appropriate column on the “Puppy Portrait” sheet. 

c. Determine the first trait of your puppy (body shape).  Each parent 
begins by: 

i. flipping a coin to determine which allele will go into the gamete 
(“heads” or odd is the allele from that parent’s mother – the 
new puppy’s grandmother, “tails” or even is from that parent’s 
father) 

ii. write the allele you are contributing to the puppy in the 
appropriate column on the “Puppy Portrait” sheet 

d. Repeat the process in (a) for the other seven traits of your first puppy. 
3. Phenotype determination:  The gametes each parent has created will come 

together.  The new puppy’s genotype will determine its phenotype, according 
to Mendel’s principles of inheritance with dominant and recessive genes. 
In this activity, there are four possible alleles for each trait.  In every trait, the 
blue allele (B) is dominant to the other three (it will be expressed in the 
phenotype if present). Pink (P) is dominant over the yellow (Y) and green (G) 
alleles. Yellow is dominant to green.  Green is always recessive (it will only 
be expressed in the phenotype if there is no other allele for that trait) That’s 
B>P>Y>G.  
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4. Note your new puppy’s phenotype for each trait on the “Puppy Portrait” 
sheet.  

5. Give your first puppy a name.  Make a sketch of your puppy on the “Puppy 
Portrait” sheet, using the Dog Traits Key as a guide.   

6. Repeat steps 2-4 to create a second puppy from the same parents.  Record 
the second puppy’s genotype and phenotype on the other “Puppy Portrait” 
sheet. 

 
Answer the following questions: 

1. Were your puppies both the same?  _________  Did they have any 

individual traits that were identical?  __________  Was this the result of 

identical genotypes? ________ 

2. Did any traits appear in either of your puppies’ phenotypes that were not 

present in the parents’ phenotypes?  ____________ 

Hang up your “Puppy Portrait” sheets at the front of the class.   Once most or all of 
the class’s puppies are on display, answer the following questions:  
 

3. Were there any puppies in class that were identical?  _________  If so, was 

this the result of identical genotypes? ________ 

4. How did this exercise illustrate Mendel’s Principle of Segregation? 
 

 

 

 

 

 
 

5. How did this exercise illustrate Mendel’s Principle of Independent 
Assortment? 
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Part V.  The Code: DNA, RNA, Transcription and Translation (note: do 

this section while you are waiting to go to other lab stations – you could also complete this at the 
end of class or at home if you run out of time.) 

It took many decades to determine the nature of the genes that Mendel recognized as units of 

inheritance.  As it turns out, genes are encoded on chromosomes in a chemical known as DNA 

(deoxyribonucleic acid).  DNA consists of two long chains nucleotides, which are comprised of a 

sugar group, a phosphate group, and one of only four different bases (adenine, guanine, cytosine and 

thymine: A,G,C and T).  The bases on the nucleotide can only pair in two ways – A bonds with T, 

and G bonds with C – so when DNA “unzips,” each side can serve as a template for reliably 

replicating the other side, and thus DNA strands are remarkably good at making copies of 

themselves.   

Most genes are sequences of DNA that code for proteins.  In the cell, DNA does not get directly 

translated into proteins.  Instead, a DNA sequence is transcribed by RNA (ribonucleic acid).  RNA 

has uracil instead of thymine, so when RNA transcribes DNA, the A in the original is 

complimented by a U (but a T in the original is still complimented by an A).   

In nucleated cells, messenger RNA (mRNA) transcribes the DNA in the cell nucleus, then moves 

out to the ribosomes in the cytoplasm of the cell.  In the ribosomes, there are bits of transfer RNA 

(tRNA) attached to amino acids.  Each tRNA has only three bases: an anticodon to match up to the 

codons along the mRNA.  Any tRNA with a given anticodon always carries the same amino acid, so 

the sequence of codons in the mRNA is a code for a sequence of amino acids that will build a 

specific protein.  The codon  amino acid translation is the universal code of life (at least, life as 

we know it…):  every living organism on Earth uses the same code! 

For more information about how genes on DNA are transcribed by RNA to build 

proteins, please review your physical/biological anthropology textbook and/or The 

Human Evolution Coloring Book (by A. Zihlman; see plates 2-1 through 2-5 of the 

Second Edition).  You can also “practice” transcription online at  

http://learn.genetics.utah.edu/units/basics/transcribe/ 
 

Complete the table on the following page, according to the 
instructions below: 

1. TRANSCRIPTION: build a strand of mRNA  to compliment the DNA 
sequence.  Remember that mRNA uses U instead of T as the 
compliment to A (see above)  List the sequence of codons in your 
mRNA, in order, in the second column of the table. 

2. PROTEIN SYNTHESIS In the third column, list the sequence of 
amino acids by “translating” the mRNA based on the table on page 
13.  

You will be transcribing the code for a ribosomal protein found in both the 
yeast and the rat genome (RPL41B/YDL133C-A: Ribosomal protein L47 of the 

large (60S) ribosomal subunit, has similarity to rat L41 ribosomal protein; comprised of only 25 

amino acids – from http://www.yeastgenome.org) 

RPL41B/YDL133C-A genomic DNA sequence (includes a “stop” – don’t panic): 

ATGAGAGCTAAGTGGAGAAAGAAGAGAACTAGAAGACTTAAGAGAAAGAGACGGAAGGTGA

GAGCCAGATCCAAATAA 
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DNA sequence mRNA Codon  Translation (amino acid, “start” or “stop” pg. 14) 

TAC AUG START 

ATG UAC Tyr 

AGA UCU Ser 

GCT   

AAG   

TGG   

AGA   

AAG   

AAG   

AGA   

ACT UGA selenocysteine (or STOP) 

AGA   

AGA   

CTT   

AAG   

AGA   

AAG   

AGA   

CGG   

AAG   

GTG   

AGA   

GCC   

AGA   

TCC   

AAA   

TAA   

ATT UAA STOP 
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The RNA Codons 

Second Nucleotide 

F
ir

st
 N

u
cl

eo
ti

d
e
 

 U C A G  

U  

UUU Phenylalanine (Phe) 
UCU Serine 

(Ser) 

UAU Tyrosine 

(Tyr) 
UGU Cysteine (Cys) U  

T
h

ird
 N

u
cleo

tid
e 

UUC Phe UCC Ser UAC Tyr UGC Cys C  

UUA Leucine (Leu) UCA Ser  UAA STOP 
UGA STOP (or 

Selenocysteine) 
A  

UUG Leu UCG Ser  
UAG STOP (or 

Pyrrolysine) 
UGG Tryptophan 

(Trp) 
G  

C  

CUU Leucine (Leu) 
CCU Proline 

(Pro) 

CAU Histidine 

(His) 
CGU Arginine (Arg) U  

CUC Leu CCC Pro CAC His CGC Arg  C  

CUA Leu CCA Pro 
CAA Glutamine 

(Gln) 
CGA Arg  A  

CUG Leu CCG Pro CAG Gln CGG Arg  G  

A  

AUU Isoleucine (Ile) 
ACU Threonine 

(Thr) 

AAU Asparagine 

(Asn) 
AGU Serine (Ser) U  

AUC Ile ACC Thr AAC Asn AGC Ser  C  

AUA Ile ACA Thr  AAA Lysine (Lys) AGA Arginine (Arg) A  

AUG Methionine (Met) or 

START 
ACG Thr AAG Lys AGG Arg  G  

G  

GUU Valine Val 
GCU Alanine 

(Ala) 

GAU Aspartic acid 

(Asp) 
GGU Glycine (Gly) U  

GUC (Val) GCC Ala GAC Asp GGC Gly C  

GUA Val GCA Ala 
GAA Glutamic acid 

(Glu) 
GGA Gly A  

GUG Val GCG Ala GAG Glu GGG Gly G  

You have the code for all of life on earth right here 
in your hands.  How cool is that? 

What does the presence of a universal code for protein synthesis suggest 
about the origins of all life on Earth? 

 

 

 

 

 


