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BIOLOGY - CLUTCH
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CONCEPT: INTRODUCTION TO MENDEL’S EXPERIMENTS
●Gregor _____________ discovered the fundamentals of _______________ using ________ plants as a model organism.
□ Model Organisms: ________-human organisms studied to make discoveries & gain insight on other organisms.
●Character: an inherited feature that varies among individuals (ex. plant height, flower color, etc.).
□ _______________: different variants of a specific character (ex. short/tall plants & white/purple flowers).
EXAMPLE: Mendel used Pea Plants to Study Genetics.

Why Pea Plants?
●Mendel discovered that pea plants were the ideal model organism for studying inheritance for multiple reasons:

PRACTICE: The pea plant (Pisum sativum) is a good choice for studying heredity because it:
a) Develops slowly.
b) Produces only a few offspring.
c) Is easy to control which plants mate with each other.
d) Has only a few traits that appear in two easily distinguishable forms.
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CONCEPT: GENOTYPE VS. PHENOTYPE
Dominant vs Recessive Alleles
●________________ (different versions of a specific gene) can be dominant or recessive.
□ _________________ Allele: exerts its effects whenever present (symbol = ______________ letter).
□ _______________ Allele: has ______ effect if a dominant allele is present (symbol = ___________-case letter).
□ The allele for _________________ peas is dominant to the allele for ___________ peas (the recessive allele).
EXAMPLE: Dominant vs. Recessive alleles.

PRACTICE: An allele that exerts its effects whenever it is present is:
a) Recessive.

b) Heterozygous.

c) Dominant.

d) Homozygous.

e) Homologous.

Genotype & Phenotype
●Genotype: the genetic ___________________________ of alleles in an individual (written as a pair of letters).
□ Homozygous: 2 _____________________ alleles for the same gene ( 1)1 YY or

22) yy).

□ Heterozygous: 2 _____________________ alleles for the same gene ( 3 Yy).
●Phenotype: the ___________________ expressed trait that results from the genotype (ex. yellow/green peas).
EXAMPLE: Genotype vs. Phenotype of Pea Plants.
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CONCEPT: GENOTYPE VS. PHENOTYPE
PRACTICE: If the two alleles for a particular gene are identical the gene pair is:
a) Homozygous.
b) Heterozygous.
c) Recessive.
d) Homologous.
e) Dominant.
f) Dissimilar.

PRACTICE: If an individual is homozygous for a particular trait:
a) Each parent contributed a different allele for that trait.
b) One parent contributed two different alleles for that trait.
c) Each parent contributed the same allele for that trait.
d) One parent contributed two copies of the same allele for that trait.

PRACTICE: Mendel’s pea plants can have yellow peas or green peas. Mendel found the yellow pea color allele to be
dominant over the green pea color allele. What does this mean?
a) The yellow allele masks the effects of the green allele in an individual heterozygous for pea color.
b) Both individuals who are heterozygous and homozygous dominant for pea color will have yellow peas.
c) Only individuals who are homozygous recessive for pea color will have green peas.
d) The green pea color allele can be found in some individuals but not expressed.
e) All of the above.
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CONCEPT: PUNNETT SQUARES
●Punnett Square: a _________________ showing the possible genotypes & phenotypes of offspring for a specific trait.
□ Punnett squares represent ________________ (gamete formation) & _____________________ (gamete fusion).
□ Shows the ______________________ that offspring will inherit a trait.

How to Use Punnett Squares
Step 1 : ______________ alleles of parent gametes on top & left-side of square (represents meiosis).
Step 2 : __________ in the Punnett square (represents fertilization).
Step 3 : ________________ the possible genotypes & phenotypes of offspring.
EXAMPLE: Complete the Punnett Square below.
.

●Each square represents an ________________ probable genotype & phenotype that one single offspring can inherit.
□ Each fertilization event producing an offspring is independent (1 fertilization event does _______ impact another).
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CONCEPT: PUNNTT SQUARES
PRACTICE: Mendel found that green pea pod color (y) was recessive to yellow pea pod color (Y). For the cross Yy × yy,
what percentage of offspring are expected to be yellow?
a) 100%.
b) 75%.
c) 50%.
d) 25%.

PRACTICE: A female dog with black fur (Ff) mates with a male dog that also has black fur (Ff). Determine the possible
genotypes and phenotypes of their puppies using a Punnett Square. Black fur (F) is dominant to grey fur (f).
a) # of possible Genotypes:
FF: ________
Ff: ________
ff: _________
b) % of possible Phenotypes:
Black fur: __________
Grey fur: ___________
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CONCEPT: MENDEL’S EXPERIMENTS
●Mendel used two types of fertilization (gamete fusion) in his experiments, using either _____ or _____ parent organisms.
1) Self-Fertilization: apply pollen from a male organ to a female organ on the _____________ plant.
2) Cross-Fertilization: cross pollen from a male organ to a female organ on _____________________ plants.
EXAMPLE: Self-fertilization vs. Cross-fertilization.

Self-Fertilization Experiment: True-Breeding vs. Hybrid Plants
●___________-Breeding (Homozygous): self-fertilization produces offspring with ___________ phenotypes as the parent.
● ______________ (Heterozygous): self-fertilization produces offspring with _____________ phenotypes.
□ Monohybrids: are heterozygous for _____ specific trait/gene.
EXAMPLE: True Breeding Pea Plants vs. Hybrid Pea Plants.

●Mendel’s discoveries using self-fertilization intrigued him, so he began ___________-fertilizing pea plants.
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CONCEPT: MENDEL’S EXPERIMENTS
Cross-Fertilization Experiment: Dominant vs. Recessive Alleles
●Mendel discovered dominant & recessive traits when he ___________-fertilized yellow & green pea plants.
□ When analyzing offspring, Mendel always found yellow peas (yellow = _________________ trait).
□ Sometimes Mendel found a ____________ of phenotypes, but never all green offspring (green = recessive trait).
□ This gave Mendel a clue that some yellow pea plants are _____________zygotes.
EXAMPLE: Cross-Fertilization Experiment.

PRACTICE: Mendel crossed a pea plant with yellow peas with a pea plant with green peas. All of the offspring created from
this cross has yellow peas. What must be true about the parent plants of this cross for this to occur?
a) The parent with green peas was heterozygous for pea color.
b) The parent with green peas was homozygous recessive for pea color.
c) The parent with yellow peas was heterozygous for pea color.
d) The parent with yellow peas was homozygous dominant for pea color.
e) A and C.
f) B and D.
PRACTICE: You cross a pea plant with yellow peas (Yy) and a pea plant with green peas. How many unique genotypes are
possible for pea color in the offspring? How many unique phenotypes are possible for pea color in the offspring?
a) 2 unique genotypes; 2 unique phenotypes.

c) 2 unique genotypes; 1 unique phenotype.

b) 3 unique genotypes; 2 unique phenotypes.

d) 1 unique genotype; 1 unique phenotype.
Page 8

BIOLOGY - CLUTCH
CH. 13 - MENDELIAN GENETICS

CONCEPT: MENDEL’S EXPERIMENTS
Generations of Mendel’s Plants
●Mendel standardized the naming system of generations to track inheritance patterns:
1) _________________ Generation (P): the ______________ (parent) set of individual plants that are mated.
2) First __________ Generation (F1): the offspring of the P generation (filial = “__________”).
3) ___________________ Filial Generation (F2): the offspring of the F1 generation plants.
EXAMPLE: Mendel’s generations of pea plant breeding.

PRACTICE: In the study of genetics the offspring of the parental generation is referred to as the:
a) Phenotype

c) F1 generation.

b) P generation.

d) F2 generation.
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CONCEPT: MENDEL’S LAWS
●Through his research with pea plants, Gregor Mendel proposed 2 fundamental laws of genetics:
1) Law of _______________________

&

2) Law of _____________________ Assortment

1) Law of Segregation
●During gamete formation, 2 alleles of the same gene __________________ & end up in ___________________ gametes.
□ In other words, gametes are ________________ & only receive _________ copy of a gene/allele.
EXAMPLE: Law of Segregation.

PRACTICE: According to Mendel's Law of Segregation, which of the following is a true statement?
a) Each gamete receives both of the parent’s alleles for each gene.
b) Dominant alleles segregate into gametes more frequently than recessive alleles.
c) Alleles segregate into different gametes with equal frequency.
d) Recessive alleles segregate into gametes more frequently than dominant alleles.
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CONCEPT: MENDEL’S LAWS
PRACTICE: Mendel's observation of the segregation of alleles in gamete formation has its basis in which of the following
phases of cell division?
a) Prophase I of meiosis.

c) Anaphase II of meiosis.

b) Metaphase II of meiosis.

d) Anaphase I of meiosis.

2) Law of Independent Assortment
●Recall: Independent assortment, homologous chromosomes randomly align on the metaphase I plate during meiosis I.
●Law of Independent Assortment: allele segregation of one gene does ________ affect the segregation of another gene.
□ Allows for gametes with _________ combinations of alleles from different genes.
□ Mendel monitored the inheritance of multiple genes to make this discovery using __________________ crosses.
EXAMPLE: Independent Assortment During Metaphase I of Meiosis I.

PRACTICE: Mendel's law of independent assortment has its basis in which of the following events of meiosis I?
a) Synapsis of homologous chromosomes.
b) Crossing over of homologous pairs of chromosomes.
c) Alignment of pairs of homologous chromosomes along the middle of the cell.
d) The division of cells during cytokinesis.
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CONCEPT: MONOHYBRID CROSSES
●Monohybrid Cross: cross-fertilization between two __________________ organisms.
□ Recall: _________hybrids: organisms that are heterozygous for ______ specific gene.
EXAMPLE: Punnett Square of a Monohybrid Cross.

Genotypic vs. Phenotypic Ratio
●Genotypic Ratio: the ratio of different ___________________ observed in the offspring.
□ The characteristic genotypic ratio from a monohybrid cross is _____:_____:_____.
●Phenotypic Ratio: the ratio of different __________________ observed in the offspring.
□ The characteristic phenotypic ratio from a monohybrid cross is _____:_____.
EXAMPLE: Genotypic/Phenotypic Ratios of a Monohybrid Cross.
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CONCEPT: MONOHYBRID CROSSES
EXAMPLE: T is the dominant allele for plant height, resulting in tall plants. t is the recessive allele for plant height, resulting
in short plants. A monohybrid cross of two heterozygous (Tt) parents results in offspring having a tall plant to short plant
ratio of:
a) 1:2.

b) 3:1.

c) 2:1.

D) 1:3.

PRACTICE: Which of the following is the genotypic ratio of offspring created from a cross of two heterozygous parents for a
single gene?
a) 2:2

b) 3:1

c) 1:2:1

d) 1:3

PRACTICE: In a single gene cross between a homozygous dominant parent and a homozygous recessive parent, which
generation is always completely heterozygous?
a) F1 generation.
b) F2 generation.
c) F3 generation.
d) P generation.

PRACTICE: Which of the following single gene crosses would always result in all offspring with the dominant phenotype?
a) tt x tt.

b) Tt x Tt.

c) TT x tt.

d) Tt x tt.
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CONCEPT: TEST CROSSES
●Phenotypes do ________ always reveal the genotype (ex. Yellow pea could be YY or Yy).
□ Scientists use ___________ crosses to test/identify the genotype of an unknown (mystery) parent.
●Mystery parent’s genotype is identified by _________-fertilization with “known” homozygous recessive genotype.

Steps to Performing a Test Cross
Step 1 : Cross the “mystery” parent (unknown genotype) with a homozygous ___________________ parent.
Step 2 : Analyze the “____________” or offspring phenotypes.
Step 3 : Make a conclusion about mystery parent’s __________________ based on results.
3a)
3a All dominant offspring: mystery genotype = Y____.
3b)
3b Mixed offspring: mystery genotype = Y____.
EXAMPLE: Test Cross to Determine the Genotype of a Yellow Pea.
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CONCEPT: TEST CROSSES
PRACTICE: To identify the genotype of a yellow-seeded pea plant as either homozygous dominant (YY) or heterozygous
(Yy), you could do a test cross between your mystery plant and a plant with a genotype of _______.
a) YY.

b) yY.

c) Yy.

d) yy.

PRACTICE: A single gene test cross is conducted to determine the genotype of a pea plant that shows the dominant
phenotype for height (T = tall, t = short). If all offspring of the cross show the dominant phenotype, then the genotype of the
unknown parent is _______.
a) TT.

b) tY.

c) Tt.

d) tt.

PRACTICE: You want to determine the pea color genotype of a pea plant with yellow peas. You conduct a test cross with
your mystery pea plant. The test cross results in 50% of the offspring possessing yellow peas and 50% of the offspring
possessing green peas. What is the genotype for pea color of the mystery parent?
a) YY.
b) Yy.
c) yy.
d) None of the above.
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CONCEPT: DIHYBRID CROSSES
●Dihybrid: organism that is heterozygous for _______ specific genes (ex. RrYy).

Dihybrid Crosses & Punnett Squares
●Dihybrid Cross: cross-fertilization between two _________________ organisms.
□ The characteristic phenotypic ratio from a dihybrid cross is _____:_____:_____:_____.
Example: Dihybrid Crossing of Pea Plants.
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CONCEPT: DIHYBRID CROSSES
PRACTICE: Which of the following statements is correct in describing the terms monohybrid cross and dihybrid cross?
a) A monohybrid cross involves a single parent, whereas a dihybrid cross involves two parents.
b) A dihybrid cross involves organisms that are heterozygous for two characters that are being studied, and a
monohybrid cross involves organisms that are heterozygous for only one character being studied.
c) A monohybrid cross is performed for one generation, whereas a dihybrid cross is performed for two generations.
d) A monohybrid cross results in a 9:3:3:1 phenotypic ratio, whereas a dihybrid cross gives a phenotypic 3:1 ratio.

PRACTICE: Which of the following phenomena is a consequence of independent assortment?
a) For any gene displaying complete dominance, heterozygous individuals exhibit the dominant phenotype.
b) Pure breeding plants, when mated with each other, produce completely homozygous offspring.
c) The phenotypic ratio produced from a F1 × F1 dihybrid cross is 9:3:3:1.
d) Smooth seed trait is dominant to wrinkled seed trait in peas.

PRACTICE: Black fur in mice (B) is dominant to brown fur (b). Short tails (T) are dominant to long tails (t). What fraction of
the progeny created by crossing BbTt × BBtt will be expected to have black fur and long tails?
a) 1/16.
b) 3/8.
c) 1/2.
d) 9/1.
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CONCEPT: DIHYBRID CROSSES
PRACTICE: In the dihybrid cross of AaBb x AaBb, what fraction of the offspring will be homozygous recessive for BOTH
traits?
a) 1/16.
b) 1/8.
c) 3/16.
d) 1/4.
e) 3/4.
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CONCEPT: PUNNETT SQUARE PROBABILITY
●Probability of coin flips can be related to the probabilities of a Punnett Square, since they are independent events.
□ 2 events are ____________________ if the outcome of 1 event does ________ affect the outcome of the other.
□ The Rule of Multiplication or Rule of Addition can be used to determine probabilities & predict genetic crosses.

Rule of Multiplication (the AND Rule)
●The “Rule of ___________________________” is also sometimes called the “Product Rule” or the “AND Rule”.
●Probability for ≥ 2 independent events to occur TOGETHER is calculated by multiplying chances each event occurs alone.
□ For example, probability that 2 coins (coin 1 _________ coin 2) both land on tails = ½ x ½ = ¼.
EXAMPLE: If heterozygous parental pea plants have two offspring, what is the probability they will both be green?
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CONCEPT: PUNNETT SQUARE PROBABILITY
PRACTICE: If heterozygous parents have 3 offspring, what is the probability the offspring will all be homozygous recessive?
a) ¼
b) ¾
c) 1/16
d) 1/64
e) 1/3

Rule of Addition (the OR Rule)
●The “Rule of ________________________” is also sometimes called the “Sum Rule” or the “OR Rule”.
●Probability that one independent event ______ another will occur is calculated by _________________ their probabilities.
□ For example, probability that 2 coins will both land on heads ________ both land on tails = ¼ + ¼ = _______.
EXAMPLE: Calculate the probability of having a homozygous dominant or a homozygous recessive offspring.
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CONCEPT: INCOMPLETE DOMINANCE VS. CODOMINANCE
Incomplete Dominance
●Heterozygotes show a _________________ phenotype that is an intermediate of the phenotypes from the two alleles.
EXAMPLE: Incomplete Dominance in Red & White Flower Cross Makes Pink “Baby” Flowers.

Codominance
●Heterozygotes _________________ express both phenotypes from each allele in “patches”.
□ 2 different alleles “dominate” _____________________ (one allele does _______ mask expression of the other).
EXAMPLE: Codominance in Red & White Flowers.
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CONCEPT: INCOMPLETE DOMINANCE VS. CODOMINANCE
PRACTICE: You cross two true breeding lines of petunia. One produces red flowers and the other white flowers. The F1
offspring all show pink flowers. You conclude from this that:
a) Red is dominant.
b) White is dominant.
c) Red is incompletely dominant.
d) Red is incompletely recessive.
e) None of the answers listed above are correct.

Codominance & Blood Type
●Blood-type in humans is a common example of ______dominance.
□ Blood type is determined by combinations of _____ possible alleles: IA, IB, or i.
□ IA & IB alleles are _____________________, whereas the i allele is ___________________.
EXAMPLE: ABO Blood Types.

PRACTICE: If you look at a blood sample from a person who is heterozygous at the sickle cell locus you will see both
normal circular red blood cells and sickle-shaped red blood cells. This is an example of
a) multi-locus inheritance.

d) codominance.

b) complete dominance.

e) linked genes.

c) incomplete dominance.
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CONCEPT: INCOMPLETE DOMINANCE VS. CODOMINANCE
PRACTICE: A gene for the MN blood group has codominant alleles M and N. If both children in a family are of blood type
M, which of the following situations is possible?
a) Each parent is either M or MN.
b) Each parent must be type M.
c) Both children are heterozygous for this gene.
d) Neither parent can have the N allele.

PRACTICE: The number of different alleles for ABO blood types is _____ resulting in _____ different blood types.
a) 3; 3.
b) 4; 3.
c) 6; 3.
d) 3; 4.
e) 2; 4.
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CONCEPT: EPISTASIS
●Epistasis: inheritance pattern where _______ gene’s product _____________ the phenotype of _______________ gene.
Epistasis in Blood Type
●H protein serves as a “___________________” molecule attaching A & B molecules to the surfaces of blood cells.
□ The recessive allele (h) encodes an _______________ form that does _______ connect A or B to blood cells.
□ Even if a person has alleles IA or IB , they will have type ____ blood if they are homozygous recessive (hh).
□ In other words, one gene (_____) affects the expression of another gene (IA or IB).
EXAMPLE: Epistasis causes inconsistencies in inheritance of blood-types.

PRACTICE: Which of the following statements best describes epistasis?
a) An allele that changes the genotype of another allele.
b) A gene that changes the genotype of another gene.
c) A gene that controls or masks the expression of another gene.
d) A gene that changes the genotype of the organism.
e) None of the above.
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CONCEPT: NON-MENDELIAN GENETICS
Polygenic Inheritance
●Most inherited traits are _________________.
□ Polygenic Trait: a single phenotypic trait affected by ________________ genes.
EXAMPLE: Polygenic Inheritance.

PRACTICE: Which of the following phenotypes is an example of polygenic inheritance?
a) White or purple flower color in pea plants.

c) The ABO blood groups in humans.

b) Yellow or green pea color in pea plants.

d) Skin pigmentation in humans.

Pleiotropy
●Pleiotropy is practically the _______________________ of polygenic.
□ Pleiotropy: a single ____________ has effects on __________________ phenotypic traits.
EXAMPLE: Marfan Syndrome.
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CONCEPT: NON-MENDELIAN GENETICS
PRACTICE: A pleiotropic genetic disorder typically has what characteristics?
a) A single gene is mutated resulting in the change of one phenotypic trait.
b) A single gene is mutated resulting in the change of many phenotypic traits.
c) Many genes are mutated resulting in the change of one phenotypic trait.
d) Many genes are mutated resulting in the change of many phenotypic traits.
Multifactorial Characters
●Multifactorial Characters: inherited features or phenotypes that are influenced by ______________ types of factors.
□ These include genetic factors (alleles) & ____________________________ factors (Ex. pH, temperature, etc.).
EXAMPLE: Effects of Environment (pH of soil) on Flower Color Phenotypes.

PRACTICE: Hydrangea plants of the same genotype are planted in a large flower garden. Some of the plants produce blue
flowers and others pink flowers. This can be best explained by which of the following?
a) The knowledge that multiple alleles are involved.
b) The allele for blue hydrangea is completely dominant over the allele for pink hydrangea.
c) The alleles are codominant.
d) Environmental factors such as soil pH affect the phenotype of flower color.
PRACTICE: A phenotype is controlled by gene A and gene B. Gene B controls the expression of gene A. This is an
example of _____.
a) Incomplete Dominance.

c) Codominance.

b) Epistasis.

d) Multifactorial characters.

e) Alleles.
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CONCEPT: PEDIGREES
●Pedigree: a chart or “family tree” depicting family ___________________ & tracking a phenotype over many generations.
□ Circles (

) = ______________.

□ Squares (

) = ___________.

□ Shaded/colored shapes = _________________ individuals with the phenotype.
□ ___________________ lines connect two mating parents & ______________ lines connect parents to offspring.
EXAMPLE: Symbols & Connections on a Pedigree.

How to Read Pedigrees
●Pedigrees are typically read from ________ to ____________ starting from the 1st generation.
EXAMPLE: Determine the relationships between the indicated individuals on the pedigree.

PRACTICE: Diagrams depicting family relationships and phenotypes for a genetic disorder are:
a) Pedigree charts.

b) Karyotypes.

c) Punnett squares.

d) Bell-shaped curves.
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CONCEPT: AUTOSOMAL INHERITANCE
●A specific family trait/disorder can be tracked over multiple generations to identify the ____________________ pattern.
□ Inheritance patterns can either be _________________ or __________-linked.
Autosomal Disorders
●Traits/disorders associated with ___________________ (non-sex-chromosomes) can be inherited in 2 ways:
1) Autosomal __________________ Disorders: disorder in individuals with ≥ 1 dominant allele (ex. FF or Ff).
□ Dominant disorders tend to appear in ____________ generation.
2) Autosomal __________________ Disorders: disorder in individuals that are homozygous recessive (ex. aa).
□ Recessive disorders tend to __________ a generation.
EXAMPLE: Autosomal Dominant Disorder vs. Autosomal Recessive disorder Pedigrees.

PRACTICE: If a genetic counselor was examining a pedigree chart and noticed an occurrence of a disease in every
generation, the counselor would most likely assume that the disease was caused by:
a) A new reoccurring mutation.

d) An autosomal dominant disorder.

b) An autosomal recessive disorder.

e) Having an extra set of chromosomes.

c) A chromosomal abnormality.

PRACTICE: The pedigree chart shown depicts the inheritance pattern of __________.
a) An autosomal recessive characteristic with both parents being heterozygous.
b) An autosomal dominant characteristic with both parents being homozygous dominant.
c) An autosomal recessive characteristic with both parents being homozygous recessive.
d) None.
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CONCEPT: AUTOSOMAL INHERITANCE
PRACTICE: Determine the likely pattern of inheritance in the following pedigree. List the genotypes of the numbered
individuals in this order: #1, #2, and #3.
a) aa, aa, aa.
b) Aa, Aa, Aa.

#1

#2

c) Aa, Aa, aa.
d) AA, Aa, aa.
e) None of the above.

#3

PRACTICE: The following pedigree is for the ABO blood type group, which is an example of autosomal inheritance. Using
the IA , IB , i for the alleles, fill in the top half of each box/circle with the genotype. Also, fill in the bottom half of each
box/circle with the phenotype (A, B, AB, or O blood type). If it is impossible to know for certain a specific allele in the
genotype, then place a “?” as a placeholder to represent the allele that is in question.
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CONCEPT: SEX-LINKED INHERITANCE
●Recall: sex chromosomes (X or Y) determine the ________ of an organism.
□ Female (♀): X ______

□ Male (♂): X ______

●________-Linked Genes: genes found on either sex chromosome (X or Y).
□ X-chromosome contains ~1,100 ____-linked genes.

□ Y-chromosome contains ~100 ____-linked genes.

□ With each fertilization, there is a ______% chance of having a female.

X-Linked Inheritance
●Females have ______ alleles for each X-linked gene (one allele inherited from ____________ parent).
□ Therefore, females can be ________zygous dominant/recessive or __________zygous for X-linked genes.
●Males have ______ allele for each X-linked gene (_____ inherited from mother; _____ inherited from father).
□ Therefore, ____________ express whatever X-linked allele is on their single X-chromosome.
EXAMPLE: Experiment Tracking Eye Color in Fruit Flies Revealed X-Linked Inheritance Pattern.
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CONCEPT: SEX-LINKED INHERITANCE
PRACTICE: Wild type fruit flies have red eyes. A white-eyed female fly is crossed with a red-eyed male fly. All of the
females from the cross are red-eyed and all of the males, white-eyed. What type of inheritance pattern is this?
a) Autosomal recessive.

c) Sex-linked on X chromosome.

a) Autosomal dominant.

d) Incomplete dominance.

e) Sex-linked on Y chromosome

PRACTICE: When Thomas Hunt Morgan crossed red-eyed F1 generation flies to each other, the F2 generation included
both red- and white-eyed flies. Remarkably, all the white-eyed flies were male. What was the explanation for this result?
a) The gene involved is located on the Y chromosome.
b) The gene involved is located on the X chromosome.
c) The gene involved is located on an autosome, but only in males.
d) Other male-specific factors influence eye color in flies.

X-Linked Recessive Disorder: Hemophilia Inheritance
●Hemophilia (abnormal blood clotting) is an _____-linked __________________ disorder in humans.
●X-Linked Recessive Disorder: expressed if individual only has the __________________ allele(s) on X chromosome(s).
□ Females must be homozygous recessive (_______ recessive alleles) to be affected.
□ Males only require _______ recessive allele to be affected, making males ___________ likely to be affected.
EXAMPLE: Hemophilia A is an X-Linked Recessive Disorder.
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CONCEPT: SEX-LINKED INHERITANCE
PRACTICE: Women with X-linked disorders always pass the genes for the disorder on to ______. While men with X-linked
disorders always pass the genes for the disorder on to _______.
a) only their daughters; only their daughters.
b) both their daughters and sons; only their sons.
c) both their daughters and sons; only their daughters.
d) both their daughters and sons; both their daughters and sons.

X-Linked Recessive Pedigrees
●Pedigrees depicting an X-linked recessive disorder show that ___________ males are affected than females.
□ Females can only be affected if the father is affected & the mother is at least a carrier.
□ All sons of an affected __________________ will be affected.
EXAMPLE: Pedigrees of an X-linked Recessive Disorder.
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CONCEPT: SEX-LINKED INHERITANCE
EXAMPLE: What is the inheritance pattern of the following pedigree?
a) X-linked recessive.
b) X-linked dominant.
c) Autosomal Dominant.
d) Autosomal Recessive.
e) Y-linked.

PRACTICE: The following pedigree is for the X-linked-recessive trait for color blindness. Using XN for the normal allele and
Xn for the color blindness allele, fill in the top half of the boxes/circles with the genotype. Also, fill in the bottom half of the
boxes/circles with the phenotype (Normal vision or color blind). If it is impossible to know for certain a specific allele in the
genotype, then place a “?” to represent the allele that is in question.
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CONCEPT: X-INACTIVATION
●Females (XX) inherit “double” the number of X-linked genes, but do ________ have double expression of those genes.
□ Female cells randomly turn ________ (or inactivate) one of their X-chromosomes during early development.
□ Barr Body: the highly condensed, _________________ X-chromosome in female cells.
□ Random X-inactivation can result in a female expressing different alleles of an X-linked gene in different cells.
EXAMPLE: Calico Cats Have Color Patches Due to X-Inactivation.

PRACTICE: A Barr body is:
a) An inactive Y chromosome.

c) An inactive X chromosome.

b) An active X chromosome.

d) An active Y chromosome.

PRACTICE: In cats, fur color is determined by an X-linked gene; There are two alleles for this gene, one allele is for black
fur and the other is for orange fur. In cats, a heterozygote female has calico (black and orange patches) colored fur.
What kinds of offspring would you expect from the mating of a black female and an orange male?
a) Calico females & calico males.
b) Black females & orange males.
c) Calico females & black males.
d) Orange females & black males.
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