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QUESTIONS
MENDELIAN GENETICS AND PROBABILITY

1. Iftwo people with sickle cell trait have children, what is the chance that a child will have normal RBCs in both high-

and low-oxygen environments? What is the chance that a child will have sickle cell disease? Write the possible
genotypes in the Punnett square,
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a. Whatis the chance that a child will carry the HbS gene but not have sickle cell disease? 0. ('*' i W/
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What are the chanreyhat tr_s;je parents will haye three children who are homozygous for normal RBCs? (Show
yourwork) % £-# = 22 (1562

¢.  What are the chances that these parents will hizre thrﬁe ch_ilzgrf:n ho have both normal and mutant
hemoglobin beta chains? (Show yourwork) = «-2 = Z s77)

d. What are the chances that all thiee of their children will show the disease phenotype? (Show your work.)
s e & 5
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e. What are the chances thatthes; pare—‘(swlllhavetgochildrenw ith sickle cell trait and one with sickle cell
disease? (Show yourwork) _Z '3 ‘% = —7

f.  Inthe cross above, if yo_&_kno‘gtha the child does not have sickle cell disease, what is the chance that the child has

sickle cell trait? = 7/)

2. Anindividual who has sickle cell trait has children with an individual who does not have the HbS allele,

a.  What are the genotypes of the parents? .g/) =

b. Inthe Punnett square, show all the possible genotypes of their children. State the genotype and phenotype
ratios of the offspring.
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¢ What are the chances that any one of this couple’s children will have sickle cell disease? O/

d. Ifthis couple lives in the lowlands of East Africa, what are the chances that one of their children would be
resistant to malaria if exposed to the malaria parasite? 5075
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3. Awoman with sickle cell disease has children with a man who has sickle cell trait. Answer the following questions.

a.  Whatare the genotypes of the parents?

b. What s the genetic makeup of the gametes the mother can produce? M
¢.  Whatis the genetic makeup of the gametes the father can produce? é‘,_zﬁ__

d. Inthe Punnett square, show all the possible genotypes of their children. Then summarize the genotype and

phenotype ratios of the possible offspring.
A
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e. What are the chances that any one of this couple’s children will have sickle cell disease?
5o
f. Ifthis couple moves to the lowlands of East Africa and has children, which of their children would be more likely
to survive? Explain your answer.
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4. In humans, blood type is a result of multiple alleles: /%, F, and °. A few simple rules of blood type genetics are that
e Fisdominantover
e ["isdominant overi® and
e FF are codominant.
Two parents who are heterozygous for type A blood and have sickle cell trait have children. Answer the following

questions.
a. Whatis the genotype of the parents? Iﬂ 5/9- }(zI/f L
b. What are the genetic makeups of all the possible gametes they can prod uce? %c 2 15 /é.

c. Complete the dihybrid Punnett square to determine the frequency of the different phenotypes in the offspring.
(Note Consnder blood type and normal versus mutant hemoglobin in the various phenotypes.)
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ndependent assortment,
monohybrid crosses with
while the father has type

(second) law of i

rately. Set up two
“ trait:

olving a dihybrid cross. Because of Mendel's
moglobin gene sepa
for type B blood and has sickle ce

5. Now try adifferent way of s
you can work with the blood type gene and the he
the following parents: the mother is heterozygous
AB blood and also has sickle cell trait.
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a. What are'the/chances that a child of this couple will have type B blood and sickle cell trait? (Show your work.)
01: %

y'dz b (2977)
b. Whatare the Chan595 that a child will{have type AB blood and will not have sickle cell disease? (Show your work.)
A (8. 757D
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