Questions

1

a. What is Mendel's first principle? In your answer give an example of a cross that
IEd Mendel to this explanation.

Mendel's first principle was the principle of segregation, which is when the
individual organism’'s genetic characteristics are regulated by pairing
genes randomiy, but equally, during gamete formation. The result of this
principle is that each gamete receives one allele, or gene, that contributes
to the expression of certain phenotypic traits. In the table below, the
dominant trait of round seeds (R) and the recessive trait of wrinkled seeds
(1} are paired as follows:

R r

R |RR | Rr

r Rr T

The table shows the phenotype of 3:1 round:-wrinkled and the genotype

1RR:ZRr 1, which indicates that when the round seed trait (R) is present,
the seeds will be round unless the genotype of the seed is homozygous

recessive () then will the seed be wrinkled.

b. What i5 meant by the term "testcross™? Explain by writing out such a cross.

A purple flower with an unknown genotype was crossed with a
homozygous recessive white flower (pp).

P -
p ' Pp |Pporpp
p |Fp |Pporpp

If the offspring of the flowers are all purple, then the parent must be
homozygous dominant (PP). However, if half of the flowers are white and
the other half is purple, then the parents must be heterozygous dominant

(Pp).

c. What is meant by the term "true-breeding plants™? Explain by writing the
genntypes of a cross between two true-breeding plants.

True-breeding is when a trait is homozygous at that gene. Therefore,
when a homozygous dominant individual {(AA) is crossed with a

homozygous recessive individual (aa), the following results:

A A
a Al Aa
a A3 A3

a. What is Mendel's second principle? Include in your answer the type of cross that
led Mendel to this explanation.

Mendel's second principle is the principle of independent assoriment,
which is when every gene equally and independently separated. This

yields all possible combinations of formed gametes. The dihybrid cross
was used to explain Mendel's principle of independent assortment

because it showed the independent traits of the pea plants.

b. What is a Punnett square? Explain your answer by showing the genotypes of all



possible pro

geny from a cross between PpSs x PpSs.

PS5 Ps pS ps
P5 |PP5S |(PP5Ss | PpsS | PpSs
Fs FPP5s PPss PpS5s Ppss
pS Pp55 Pp5s Pp5SS pp5Ss
pPs PpSs Ppss PpSs DpSss

a. What is meant by the term “probability™? How would you calculate the probability
of an event happening??
I.  Probability can be determined using both the sum rule and the product
rule, which calculates the likelinood of whether or not something may or
may not happen. The sum rule is used to determine the probability that

independent events will happen while the product rule is used to
determine the likelihood that events will happen independently but at the
same time.
b. How are Mendelian ratios franslated into probabilities? Give an example.
I.  The ratios can be translated into probabilities to predict the traits of the F:
generation. For example, according to the product rule, the probability of
an F: plant having yellow and round seeds is 9/16 because 34 of all the F:
plants should be round while 4 should be yellow. Therefore, since two
independent traits are happening at the same time, the product rule was
used to determine the probability
c. List all the possible gametes from a triple heterozygote assuming Mendel's 2™
Principle.
I.  For the F; generation, the resulting gametes from parents
AABBC Cxaabboce are ABC, ABC, ADC, Abc, aBC, aBc, abC, and abc.

a. Complete the following cross between a round pea plant and a wrinkled pea

plant: Rr x .
R r
r Rr T
r Rr I

b. R =dominant round allele, r = recessive wrinkled allele. The plants with the
round pea seeds are selfed. What proportion of the resulting F2 generation is
expected to be wrinkled?

R R
r Rr Hr
r Rr Rr

The result for F, is round allele (Rr) since the parents that are being
crossed are dominant round allele and recessive wrinkled allele (RRxT)

R |
R | Rr Rr
r Rr rr

The result for the F: generation is 3:1 dominant round allele:recessive



wrinkled allele. Therefore, %4 of the F: generation is expected to be wrinkled.

c. We observe 340 wrinkled and 660 round pea plants in the F2 generation.
Calculate the chi-square value of this cross, and determine if the principle of
seqregation explains these results. Use the table for ¢® values in your text.

I.  The chi-sguare value was determined to be 43.2 with a degree of freedom

of n=1. Therefore, the p-value was calculated to be p<0.001. However, the
principle of segregation would not be used to explain these results

because it states that the paired alleles are randomly separated during the

formation of gametes. Therefore, each gamete would receive alleles with
the same probability.

a. Indogs, T = dominant allele for long tail, t = recessive allele for short tail B =

dominant allele for brown, and b = recessive allele for black. When completing
the cross TiBb x TiBE, what proportion of the F1 is tiBE?
I.

TE Th B L]
TBE |TTEB |TTEBb | TiBB | TiBb
TBE |[TTEB |TTEb |TiBEB | TiBb
tB TiEE TtBED itEE tBb
tB TiEB TiBED itBE itBb

There is a 2/16 chance that a dog in the F1 generation will have a short
tail with brown fur (TtBEB).

b. What is the probability of a blue-eyed (recessive) mom and a brown-eyed
{dominant) dad having a brown-eyed child? Consider all possible genotypes of

Dad at this gene and give the probabilities associated with each genotype.
I. I the mom (bb) is crossed with a homozygous dominant dad (BEB) the
following would result:

E B
b |Bb |Eb
b |Bb |ED

The probability of having a brown-eyed child would be 100%.
If the mom (bb) is crossed with a heterozygous dominant dad (Bb) the
following would result:

= b
b |Bb |bb
b |Bb |Dbb

There is a 50% chance that they would have a brown-eyed child.
c. [If the couple in b, had a blue eyed child, what is the probability of them
subsequently having a brown eyed child and a blue eyed child?
i.  Using the product rule, the probability of the couple in b subsequently
having a brown eyed child and a blue eyed child is ¥4, which is shown: ¥z X
e =4



