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Symbols

Viocabulary terms you need to know: dominant, recessive, phenotype, genotype, homozygous,
heterozygous, allele

Introduction: Like any language, the language of genetics consists of symbols and rules for using those
symbols. For the purposes of this unit, a symbol for an allele consists of one letter. When a trait shows
dominance, the capitalized first letter of the dominant form of the trait becomes its symbol.

{In humans, for example, free ear lobes are the dominant form of earlobe shape. Attached ear lobes are
recessive. Thus, F stands for free ear lobes.) For the recessive form of the same trait, the symbol
remains the same but is not capitalized. (Thus fstands for attached ear lobes.)

The table below shows the forms of the traits Mendel studied in peas:

stemheight | coatcolor | podoolor | seedcolor | seedsnape [ PO
o tal colored | green yellow round axial
Re?:nfm short white yelow green wrinkled | terminal

1. Underiine the first letter of each dominant form in the table above. Using the rules described above,
complete the following chart of the traits Gregor Mendel studied in pea plants.

stemheight | coatcolor | podoolor | seed color | seed shape ?"&
Dominant [ -
allele symbol
Recessive ’t
allele symbol L
2. Using the symbols fro write the genotypes that would be present in the following
phenotypes if they were/éll homozygous. Npxt, indicate whether they are dominant or recessive:
T phenotype genotype | Dom. orRec?
tall stemmed plants T ‘ her( S % S S
terminal flower position 3
vihite seed coat . -
wrinkled seed shape
yellow pod color

yellow seed color
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T = tongue roller
t = non-roller
Hybrid female crossed with a non-roller
/—— e —————————
1. Write out parental genotypes and do Punnet square

2. Predict genotypic ratio of offspring

3. Predict phenotypic ratio of offspring /E
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3. For a species of squash, assume white color is dominant to yellow color, and
disk shape is dominant to spherical shape. If a squash plant that is
heterozygous for white, disk squash (WwDd) is crossed with a plant that is
also heterozygous for white and disk, how many different phenotypes are
their offspring expected to show?

a. Use the FOIL method to show the different possible gametes that each
parent can produce.

WD
Uy, 4 =

b. Make a Punnett square showing the possible genotypes of offspring of
this 2-factor cross.
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R = Dominant allele for seed shape (round)
r = Recessive allele for seed shape (wrinkled)

Y=
N R
Fy Al R,? '/amah gam>
¥ 1/4RY 14 Ry 14rY 141y
mrr Q@ | @ © ©
RRYY RRYy RrYY  RrYy
sy ©@ O © @O
o RrYy/ RRYy RRyy RrYy Rry
§1/4 v @ © @ $
RrYY | RrYy mYY Yy
14 ry 0 0 $ $
RrYy | Ryy | nmYy  myy

Resulting genotypes: 9/1§ R=Y~- ;. 3/16 R-yx : 316 Y= : 116 rmryy
Resulting phe @ ° @@ ®
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1. Hemophilia, a blood clotting disorder, is caused by an X-inked recessive allele
(h). What are the changes that the daughter of a normal man and a
heterozygous woman will have hemophilia?

phetitsiuten. - dutnidbtomeion

a. Write the allele symbols and indicate what trait they code for.

Xk_: }\W‘QL\.\L« ><H ,y,armj
b. Write the Py cross. X[ ,' XL' < XH \/

c. Write the Punnett square O/JZ) CJ’\OW‘ ca a
>&‘ >4‘>¢ Q oAk “‘2\
“\! Y o b

d. Answer to the questlon

2. Arecessive allele on the X chromosome causes colorblindness. A woman with
normal vision (whose father is colorblind) marries a colorblind man. What
fraction of their children is expected to be colorblind boys? Show you work
and circle your answer below.
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Model 1 — Meiosis I

Sister Single Homologous

chromatid chromosome chromosomes
come together
to form a

x tetrad

Cell from the sex organs
(ovaries/testes in animals)
during Interphase I

@ @ /ot _\

Metaphase I

gondi (/\c\() o d ((sd
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Model 2 — Meiosis 11

BB

Two cells from
Meiosis I in Metaphase I1 Anaphase I1 Telophase II
Prophase II
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Model 4 — Crossover of DNA in Chromosomes

—
)\/

Homologous pair of chromosomes Recombinant chromatids

(tetrad) during Prophase I
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Key:

female mal
Lung Disease . !
Normal O D
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Blood Type Genetics

1a, Ip, and i code for different proteins on the surface of red blood cells. The i allele is recessive. Ia and Is
are dominant to O. Ia and Ip are codominant to each other.

Fill in the table below and then answer the questions that follow

Blood Type Genotype
(Phenotype)
Homozygous for type A 1 A J:
Heterozygous for type A | e
==A
Homozygous for type B
Heterozygous for type B [] e 1\
TypeiaB PUAY:Y
Type O '\
\
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1.Nadine’s mom has type AB blood and her dad is heterozygous for type B blood. What is the probability
that Nadine has
a. type A blood

b. type B blood
c. type AB blood
d. type O blood

2.Tricia’s mom has type AB blood and her dad has type O blood. What is the probability that Tricia has
a. typeAblood .
b. type B blood
c. type AB blood
d. type Oblood




March 09, 2017

W)
>£ LI u u

9 10 11

i H H Moo N

13 14 15 16 17 18

TR | B TR u(

19 20 21 22 y X




March 09, 2017

~ ™
o‘ N

..I......\\.
\l‘lc:

o

o Wy

o

T meemp -

N wa

e, 4
P 2 T )

'. -t .

ez

4N

I
N

i

i

medgen genetics.utah.edu




March 09, 2017

UN KK
M W 0
i ( }\ }“g ,_! ’a"t ’.‘

o wow gf




March 09, 2017

3% 3% 88 a5 s
AR %8 88 asas 8% B3 8B

lm Mx ems ms am am

'. Al
xx XN KB fa 35
"” bl ” ”» »




March 09, 2017

P T "
CoTE
E TLx 1L




March 09, 2017

:L/lcow\()). C)M
!jalgfoi Fl/\e_/\o —
NERON




