-gQreen S a\f‘A‘J‘C Adwvin
6 I Y5\P£IOSIC 3

Formation of gametes

58 CnDJ"/Pf be‘% ¢ QTN
ex ce(ls ave |

Nade. wh -‘ (o ol

‘ulls efchchvomosome_s) |
Monohybrid cross —a one-trait cross a ONE GENE cross w1th any allel that are presenj;
Cross: é A ( A (1 (,P"ﬁen 6’/&’*‘\0"\) Cross: _f ‘ (Z Z l
- ﬂ&% )

AN o

@/" AA ha o A‘/lr" Aa

F\ éev\emhom | ¥ .
X( 0 75/ r‘f’f’f/
/4 XlOO -lODA @reer\ \//L{ X\%" 25t

Genotypie ratio: ¢ Jr’(o ot oJre;/Hm( er\utzp S| (fFW *
s < pring)Fom Dominant o re(eSSive.

homozygous dominant : heterozygous homozygous recessive l 2 l

AA/ PU\ - = Pr/ﬂr A’O\ I AG
Phenotypic ratio: V\a.h() O‘F 0\0MUAOW\+ +0 NC?&SS'V\Q
ap pearunces (expressions o?@enes) 0 poﬁﬁiﬂp/

dominant phenotype recessive phenotype
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Dlhybl‘ld Cross — a: two—tra1t cross TWO LINKED GENES close enough o%_a chromosome that they can be

redicted through Punnett squares. -
’ : TES NV T P\ R,
How the ga;getes gro formed... 1. l o "['—O [ ' L_

. L : i
S b P
R SN PR I -
) wom A
; ! ’ 4
@/ at 1 E T
L
i
/
- e !

A_@Qﬁb Aa Bb
BRSO @0@0

Phenotyplcratlo only' Dom Dom : Dom —Rec : Rec - Dom : Rec—Rec.

Genotypes to look for... q 3 4& __\__

A AbL l&m



Monohybrid & Dihybrid Minions
Define the following terms:

Genotypem QWCHC W\ﬁke"(/t‘o O'Fam
organ 1sm). - £ o

PhenotypeW-ﬁh\{Sl(aI'aPPf’ﬂVﬂlﬂCe o A
frait. ) o | . B

Homozygous'Gayme ) @ Hher dommamf of cecessive alleles.

Heterozygous “A\H::Cf.‘em')'lf al\dég‘ O-F-_a ﬂemoww- Aa

Dominant a‘WW/S Q)Vlesgeal ,-r—a)({’[( ‘]S' pwm%

Recessive On\\r e WSQ@A i'F Pﬁ;mﬁl Wlﬂ amcﬁ’{/\ﬂ/

tecessive cofY-
" passed down b ong gend v Hon o T yext .

Smooth leek

1. In minions, sleek hair (8) is dominant to smooth hair
(s). If a female minion who was heterozygous married a
minion with smooth hair, what would the potential genotypic
and phenotypic ratios of their offspring be? Use the space below
to draw a Punnett square and correctly write out the two ratios.

SS:S4: Al
Genotypic Ratio — o: 2 2

Phenot#)ic‘Ratio- Slﬁﬂé . SMOO’H/‘ .—d/ S/d/ /dd/
: 202 AlSe |«

= e

2. Hair thickness is controlled by the “T” gene in minions. Answer the
questions below based on this. °

 a. If thick hair is dominant to thin hair, the genotypes for hair thickness
E is: ’

¥ homozygous dominant (thick hair) - l [
heterozygous (thick hair} -

-
)

homozygous recessive (thin hair) - _ {1

“_n

% b Explain how each of the three genotypes in part “a” come to be by

| using the concept of dominance to describe it.

T" dominant over “£"So v
pyeg,ewﬁwfg expr‘esgeal




¢. Should a homozygous dominant and homozy;tl-lts’ recessive minion have offspring, what is the
probability of having a thin haired offspring? Draw a Punnett square to help you explain.

O:4.0 =D T
O 7, chance of RS

| ‘%},V\,ha‘w(ﬁ) % BES ._ ‘_H{—

adamantium (a metal) and the ability to form h:
knives are located on two different genes found on
chromosome #9. The ability to tolerate adamantium
is a recessive characteristic, as is the ability to '
form hand-knives.

- a. Draw Wolver-minion’s genotype on the _
homologous chromosomes #9 located to the left.
Choose which genes the traits (alleles) are found on and

write his genotype on the picture. You can use any letter
you wish to represent the alleles for each gene.

b. There are two wolver-minions that meet and have an offspring. If Logan is homozygous
recessive for both adamantium tolerance and ability to form hand-knives; and he has
an offspring with Talus, a heterozygote for both traits, what will be the probability that their
offspring will be able to tolerate adamantium and form hand-knives? Draw a Punnett square to help you.

B M M X
o) s O‘)e' ﬂmw& A&BL‘JM&L. pokh,
e || | |

e

ok

|

\l{/ K% VoV

c. Write the genotypic and phenotypic ratios for Logan and Talus’ potential offspring.

Genotypic ratio — ‘oo VV*-MU ’h) W !
Phenotypic ratio - JAY K_ ‘ A _ UL ‘ o K“ , amuc
-F-) ) )
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Date Period

Worksheet Mendel and Genetrc Crosses
BIOLOGY CHAPTER 6

Dlrectrons Answer the followrng questlons usrng your notes and textbook (pages 166-197)

. 1..Fot each genotype below lndtcate whether it is heterozygous (He) or homozygous (Ho)

AA_H'_Q
Bb_—LL
Cc H'€

ol

Ee;li@ |

Cff

HH

10 -
wi4

Gg |

o

" nH_Q ! " | MmH_@
Ji _lﬁ nn _{1rQ
kk\__}_g oo_“!’_o

LLI._I‘_}'Q__ Pp 1€ H'C-

[

2. For each of the genotypes be!ow determlne what phenotypes would be possible.

Purple flowers are dominant to whrte ﬂowers

PP OUV\O
Pp D\AV'OLQ
pp IAJ/I | 'l'e

BB

Brown
bb bl lM/

Brown emes are dominant to blue eyes

Bobtails in cals are recesgsive.t
- Iz |

Tt novmnltolf Dobtw}/

I — ,
tt h[}b IQ( LS '

Round seeds are dpminant to wrinkled seeds

RR roun
Q Rr VD\AHJ

3. For each phenotype below list the genotypes (remember to use the Ietter of the dominant

trait)

Straight hair is dominant to curly.
88 &streight

A curly

ng tails are dominant over short tails.

L.L L..Q long tail
_‘_,Q_Lshort tail

"

Pointe / heads are dominant to round heads.

:Q pointed

Long h iris domlnant over short hair,
l‘}H' Hl’\ Iong halr

short hair .



4. Set up the Punnet squares for each of the crosses listed below.

Round seeds are dominant to wrinkled seeds. RR x rr

What percentage of the offspring will be round’?

r
¥

Rrxrr

=)

R

Q( |

What percent of the offspring will be round?

RR x Rr

What percent of the offspring will be round?

R
’

Rr x Rr

B
Rejer |
R(i re

What percent of the offspring will be round? ~ ~ |

P(L%I



Practice with Crosses. Show all work! SHOW ALL WORK!
5. ATT (tall)-plant is crossed with a tt (short plant). What percentage

of the offspring will be tall? '-Tf T / »
— Y X IOO
+ | Cp oy D

\

100%

-

6. A Tt plant is crossed with a Tt plant.
What percentage of the offspring will be short?

e E Juxeo= 257
T TT T fepivzn

7. A heterozygous round seeded plant (Rr) is crossed with ahomozygous round seeded plant
(RR). What percentage of the offspring will be homozygous (RR)?

C 2y x 100= 507,
'I«;.GQ‘ Z.Z.Q

R RR (R ] Pt

8. A homozygous round seeded plant is crossed with a homozygous wrinkled seeded

plant. .
What are the genotybes-of the parents? Q R X
What percentage of the offspring wilialso be homozygous?

O/L{ X (00 = O?o
G 00
PR Lt o




9.In peiJEts purple flowers are dominant to white flowers.
If two white flowered plants are cross, what percentage of their offspring will be white

ailtan _Lk/qx((‘)o 0,

P

10, A W“P-lewered plant is crossed with a plant that is heterozygous for the trait.
What percentage of the offspring will have purple flowers?

e \ £ 2/"“((00-*)00/

11. Two plants, both. heierg yggu;%r the gene that controls flower color are crossed.
What percentage of their offspring will have purple flowers? .
What percentagg-will have white flowers? o %5
s puple: 3 U x 100 = lo
7 whide s V(U X 100> 25/

P\PP . P R l;‘.l‘.,l

¢

1 Do | 4p |
12. In guinea pigs, the aliele for short halr is dommant L. @

What genotype would a heterozygous short haired guinea pig have? N
LU

What genotype would a p_urebreeding short haired guinea pig ve?

What genotype would a long haired guinea pig have?, ? ,Q



13. Show the cross for a pure breeding short haired guinea pig and a long halred-gumea pig.

What percentage of the offspring wﬂllh/ave shaqrt hair? L’_ /q X , O O ] O O /
0 Q LQ Gl OY. 0

‘QL’Q LQ PR w0

14. Show the cross for iwo heterozygous guinea pigs. d/
/Ly x 100 > 75 0

What percentage of the offspring will have short hair? 3

What percerlljf'e of the :ﬁépring will have long hair? p /L‘l X 100 > 25"“' Z
CALLILA | ce 12
0 M Q ﬂ bp: 3!

15. Two short haired guinea pigs are mated several times.
Out of 100 offspring, 25 of them have long hair. What are the probable genotypes of the

TP L
X Show the cross to prove it!

L J

UL LA
i ,uu,w 11 /4

ERAY/
Lom
e
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Dihybrid Crosses and Polvgenlc Inl4er|tance

In rabbits, grey hair is completely dominant to white hair and black eyes are completely dominant to
red eyes. _

GG = gray hair ‘ 'BB=black eyes
Gg = gray hair ' Bb=black eyes

gg = white hair _ bb=red eyes

1. What are the phenotypes (descriptions) of rabbits that have the following genotypes:

o Orey vedeves  gon White blacleyec

ggbb W N1 £ 5‘z €S  GgBb

5. A male rabbit with the genotype Gbe is crossed with a female rabbit with the genotype ggBb The
dihybrid cross is set up below. Fill it out and determine the phenotypes and proportions in the

offspring.

Gb - ..Gb Gb How t of 16 have grey fur and [;—%’“
gBGaBb GS @b %Hﬂ G@gb E;Z;jjﬁgavegreymrand G Lb
gB G@ &h G@[% Gﬂ f)b G{ﬂ Eb | Howman)./out of 16 have white fur and 3,8. E'—

blackeyes? ¢
g b G@ Lb Gf) HO % bb G(q \gb gg"g;g:;l}’gf have white fur and %LL

v . < What is the probability of having an

Ny offspring that is grey with red eyes?
gb Gﬂ-bb '03 b G@HO .G,jlalo 8/be|oo 507 dhante.

3. A male rabbit has the genotype GgBb . Determine the gametes produced by this rabbit (the ‘
. sperm would have these comblnatlons of alleles) Hint there are 4 combinations. |

GB b, 46, gb

4. A female rabbit has the genotype ggBB. Determine the gametes produced by this rabbit (the
eggs would have these combinations of alleles) Hint there are 4 combinations.

83 @‘5 5*& @“f? Ca,l( i danh an




d 4 t up the dihybrid cross below. P tth male's gametes on

5. Use the gametes from 3
the top and the female's d own the d Th fi 11 tth square and determine what
kind of offsp gw uld b d ed from this and in what propo rtl . What is the
likeliho d f bb S W

ou]dé él b ble th the genotype ggBb? Show your work!

%8& @%\@ BRIy BB G BB |5 BR )
flp-J5] € fq@b BB Bh 1o B
g

= b [qtHentBles B g6EE
~gb la18b|d76blaq®b |gq8hk

6. A 11 ye 11 w-seeded pea plan h yg us for, height and seed color (TtYy) dw1h
tall, gree ddp a plan h h rozygous for hghb t homozygou, '
1 (Ttyy) If 8o offspring a p d ed, how many are expected t btll dh yllw

Sh%c\@ < Thyy T y—-)o .




DIMYERID CROSS Name !4?_,4:(

A cross (or mating)
between two organisms
where two genes are
studied is called a
“DIHYBRID'cross.

Parents {P)

The genes are located on
separate chromosomes, so
the traits themselves are
unrelated.

" BB £ Black o

Bb =black |

! bb '=f.\4ifhite: A
RS B

LL = short hair,
Ll = short hair ¢
il = iong hair

Fill out the genotypes

of each of the

{ offspring to

~-|'. determine how many

of each type of

offspring are
prbduchl

A

Black S ~ White, Shor

q ] Black, Long 5
Bl B.M gL




How many of the offspring are:

B]BCk, Short @ B-—-—- L —
Black, Long Z & """Q'g

White, Short 6; L’LL -
White, Long L bééé

—

Male Gametes

ther 2 cslummne

,.--H_ow;ﬁfiany of the offspring are:

Black, Short 8
Black, Long 0
White, Short 8

| White, Long 0

Male Gametes
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a0 & G4

X-linked
Pominant

yhya | 2y

"

: E: ;
 affected mom azf:zs
affecid dod gives

@®-
+5@-

ive ps two atfecled parents

. Lannot be dominanl as fwo unaffected parents
could not have an unaffected offspring -could not have an affected offspring

Parents MUST be heterozygous

Parents MUST be helerozygous

ik

Sex linkape cannat be confirned Sex knkage ganno! be confirmed
100% incidence of affected daughters from an | {  100% Incidence of affected sons foman

|

1)
%ﬁi
B

b

i

. i
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N ""Hum'an 'Pedigr-ée "Anh!ys'i's" Probleri‘l Sheet
P dor D . ;" [ . v, .

Ther‘e are a number of different types of human pedlgr-ees that you may encounter, however,
there are only a few different modes of inheritance that 'you will need to be familiar. The . i’
following ped|gr'ees show you different examples of humdn traits that can be traced through
generations. See if you can identify the modes of inheritance, and answer any questions
directly related to each pedigree. While you are working on 'I‘hIS kee.p The followmg clues in

mind:
Clues for Autosomal Inheritance
Recessive Dominant
 individual expressing trait has 2 normal * every affected Pperson has at least one
parents . affected parenT
. fwo affected paren'rs éan not have an » each generation will have affected
unaffected child individuals
s o Clués for Sex=linked Inheritance
Recessive
* no father-to-son transmigsion .
. pr'edommanﬂy mdlesaffected / o Ve,
. “-,‘]’I‘GIT my skip genemhons ,

| 1 :For' eqch of 'rhe pedlgrees below identify the mode of mher'l‘rance and pr'owde at least 2

hnked
F€C?SSIV€

L 'r'easons for your' chonce

. L 0 u

550 6k EAhd

Putosomal recessive: _
\ HeaH'h paren']'s have afbected kids ™ ‘

2 aYhers Cannoi'

2 P w\as ks “a l(] Pawtr\'h' 5 Sk-\PS ) %'(W 0 SINS,
by O——M
L e . -
5o e ent mo

A $oo ] éé Ledbbuud Lé l

g 1o 11 12

\. Ht’f( TS, haw AR Pwd‘OSoma\ olovnmo.n’r
ected child o L w ever}genem Fion

2. Sk\ 1S 4e“ef0‘+‘°n5 0 evevy oftected cnid hos abFected Paverd:



2. Below is a pedigree for an inherited Iung} disease. Provide the genotypes of each of the
individuals marked with lower case letters,

a

S 2R
LLTs TTI-1]
Fo. Pa ?f“ F%; »-;-a.a E :Ol
Al:anl 5 o
Pr\A“’OSOfY‘a( = i
recessSive -~ I
A- M H-—O ¢ moaa

3. Below is a pedigree for an inberited brain disease. Provide the genotypes of
each of the 1nd1v1duals marked with lower case letters

aa

a

Aa

‘. '

. .

0.
4 o

a6 an f\a
]
Aa
AM‘]‘OSO{Y\&l
FeEEsEs.
dominant | )

Saels

|

[:Iaa

aa

4. Use the Pedigree for TrcuT A to deTermme the genetic basis olf this Trait.



a. Does a dominant or recessive allele pr'od'uce the trait? Explain.
Recessive. Sk;s generatipns and Ir-l and T0-2
are healhy and have an affected onid -

b. Is it autosomal or' sex-linked? Explain.

AW\’USONGI )‘ lfﬂl‘-&d xI-2 MD’Wflv\[_oulol have 8!@!4

Aisorder ty Son, IT-U i :

¢. What are the genotypes of all the individuals in the pedigree? (Write them on the
pedigree.) Se€ Abive

d What is the genotype of individual IV-2? Explain

Aa. A" %omI\TZ and Sa mm_[_

e. What is the genotype of- individual TV-6? Explain.

Aa. Gave\\ I-l'oIla(\A “)bl"""DTZ

- {mPessible To-defermine g evxo‘i'l{f
5. Use the information provided below to create a pedigree. "Then answer the question at

f. What is the genotype of individual I-1? Explain S
[ @‘wnh all childven but withowt a@edfal (as) UNMI



the end of each description.

a. The ability to roll your tongue is dominant to not being able to roll your tongue.
Draw a pedigree to show the inheritance of this trait, given the following family
history:

Grandpa Snow is a tongue roller but Grandma Show is not. They have four children
(2 sons and 2 daughters) who are all rollers. Their last daughter, Judy, married
John Flake. John's parents are both rollers, but John's two sisters are non-rollers.
John is a roller. John and Judy Show-Flake have three children named Crystal
Snow-Flake (a non-roller), Prefty Snow-Flake (a roller) and Jake Snow-Flake (a
roller).

b. A man and woman marry. They have five children, 2 girls and 3 boys. The mother
is a carrier of hemophilia, an X-linked disorder. She passes the gene on to two of
the boys who died in childhood and one of the daughters is also a carrier. Both
daughters marry men without hemophilia and have 3 children (2 boys and a girl).
The carrier daughter has one son with hemophilia. One of the non-carrier
daughter's sons marries a woman who is a carrier and they have twin daughters.
What is the percent chance that each daughter will also be a carrier?

c. The great-great maternal grandmother of a boy was a carrier for colour-blindness,
an X-linked disorder. His great uncle on his mother's side was colourblind but his
great uncle's father was unaffected. The boy's mother has 2 brothers (1
colourblind, 1 unaffected) and t sister (unaffected). The boy's grandmother on his
mother's side had 1 brother who was colourblind and 3 sisters. Two of these
sisters were unaffected and one was a carrier. The boy's great grandmother on
his mother's side had 4 sisters. The boy has one unaffected sister and he is
colourblind. What is the probability of the boy's sons being colourblind if he
marries a non-carrier?






Grandma Snow- nonatler ( re)

2. Gandpa Sovwi- roller (R )

U Childeen - rollers (By)

Tohw Flake-valler (Rr)

El_a_\ge_p@@vis_(_g\:)_\ca_nf:f S
John-Juwdy childen - cPystal-non (re)
pretty (B-)
Take (R-)
Crard o Brardma
T | O
R-~ T
CS .1.,,6 JinPlake
& R 2, % | Rr

Cﬁg&%—pm . _ ?—‘;LM

Y R- D-
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condition? Based on what reasoning?

Name: KE‘Y | l;;r: Date:
¢

Pedigree & Genotyping

Pedigree A V

ﬂ

4

1. Which type of inheritance pattern is Jikely based on the
pedigree of Neurofibromatq;isl(NF), a genetic skin

i UN~- v Ne
O Q e

0, Autosomal Dominant X

C i .n o Xinked refessive  Tro0 uhAFchf'd paren s (/s Z)Pr‘odaa
an atfected son (o). Both Carritrs.

2. For the following genbtypes, what would be the appropriate phenotypes? ‘

Genotype: Phenotype: Coo e
Affected with NF, , R
Healthy, incompatible re '
. I-\:i'_it_h IifT Fy\y
NN ea
Nn CALITy, U :Feé's_c’(
hn ctedX wiha N¥

3. Write the genotypes for at least 7 individuals next to the symbol. S €e P ﬁ’ﬁr I ﬁ e g 'OD ve .

4. Calculate the risk for persons 7 & & to have another affected child.

l\]' n 2/(_{. ")(“‘( 00 :.SD OA c(/w'mcg_
n INp | nn '

5. Extension: How did individual #6 become affected'with NF? Hint: This actually occurs in 50% of cases! ~

Mo avnd dad (L 2) W:CV'-G- hc-)-ef'oz-ygouf_' an
carvied the Brait, butweve Haumselves,

NaWA\/.



Pedigree B

1. Which type of inheritance pattern is likely based on the pedigree of CIP (Congenital Insensitivfty to
Pain), a genetic condition? Based on what reasoning?

{0 Autosomal Rec,'em
o Autosomal Dominant ‘ i
linked recesswe

| 5 waht and
E«fwn ! Javat\chqld 0

5[(1 eched) Nave a ngmldm\

For the followmg genotypes, what would b ™

the appropnate phenotypes? T A
- | Genotype: . | Phenotype; oL SR
S | Affectedwithcip, .. | . N
“ova b i | Healthy (no CIP gene), s
Healthy CIP Carrier A
NN eal-rhy A
Nn QLyiey Jana ected
nn ] ed Wit CIP

3. Write the genotypes for at least 7 individuais next to their symbols. J t < p ( 0{ tﬁ ree |

4. Calculate the risk for persons ll1-4 & 11-5 to have another aﬁected child.

ATAA ﬁi \/le00= 2'5’0/009\01““-

A Arr{u U a

".

f‘t";!‘

5. Extension: What is the chance that (V-5 is a carrier of the disease? Assume IV-5 is healthy and shows
no symptoms of the disorder. Hint: the punnett square above can be used for interpretation,

9“"3 ihL[S puvwwH SﬁUﬁv—e Here 15 a 2/,_(
50, chhance ot l(\avw\j a cavvier.

e s e L e s et e e



Pedigree C

1. Which type of inheritance
pattern is likely based on the
pedigree of Hemophilia, a
genetic condition? Based on

what reasoning?
i Edm?rd fAil_ce Ifl ;*flena 16‘*-’5'?‘3'!} B&rlcey
. k! fincess
o Autosemal T ﬁ-f)? Christian g Abary
Recessive ;
o Autosomal d)éd)[']* éé}ﬁé é]ﬁhfl.] (5 E‘] é
i Kaiser G Psi Frederick (Al ,
pominant  RERSYT TR TSGR KR e e e
o X-linked Nikolas I\ (wife of Alfariso XHI)
recessive On‘Y W\Ol?: —Rmm ”’“{ W\U"HWC/S,
27" For the following genotypes, what would be the appropnate phenotypes'? , R
Genotype: . Phenotype: _ . : - f
.- .« | Hemophiliac, Healthy (non-carrier), .| - \ ‘ _ '
Healthy Hemophilia Carrier o R "
X eq i ny
XX Thy  covyr rtf' | |
xHY k%\l ' o N ; ;
XPy mmonhu hao ‘

3. Write the genotypes forthe‘:‘ollowmg persons :c?( oria, X Ibert, AllCE 0 Hesse DuXe Lerold Beatnce
and Alice of Athlone, X H’)(

4. Calculate the risk for persons Vlg:torla'and Albert to have another affected child (gender not known}, l ,

x| ‘/qxroo:zs‘%ov\amwem

Hlyo® [y xh
>i( ﬁ;/ | ;((“f/(,.ﬂ /z Chance o SD/ mt(

SN . A e e e e e fmm e aee e e e

CS

5. Extension: Which two relatives could have affected females if crossed? Show thé punnett square as

evidence. DM\CC [;60 Olol x Y

Brairice X X
- Klice oF Besse }éf X

K




Name: Per: Date:

Genetics - X Linked Genes

**In fruit flies, eye. color is a sex linked trait. Red is dominant to
white.**

1. What are the sexes and eye colors of flies with the following genotypes?

er gd xﬂymd XX WM’ XRXR I‘CA xry_WhT

2 What are the genotypes of these flies: R
L r.

white eyed, male X red eyed femaie (hetgrozygous)

white eyed, female : Y )( red eyed, male

3. Show the cross gf a white g )é(ed female XX rwrt'h a red-gyed male XRY,

X"{ XX XE)( W\(\[‘]—C e\f{’d ?th\es DV\‘\/ O\ﬁd/of
YRTY XY S heluzygows reoQ eyfof females,

4 Show a cross between a pure red eyed female and a whrte eyed maie
@l- the genotypes of the parents:

XY

How many are’ :
white eyed, male O

white eyed, female e O
red eyed, male L ‘
red eyed, female Z SRR B A

5. Show the cross of a red eyed female (heterozygous) and a red eyed male

Qarethe QeUOtYP softhe parents? = . X K, X / .

! { 1 E V_:
oo, ) 57 A 2 \Xé(ﬁ XX
W |2Z e \/ ' rv/ .
re?:lteye}c’i ?n;?en alle = Zg? // . l)< Y X ,>/ -~
red eyed, female AR SO /‘ . L C

Math: What f i the above cross, 100 males were produced and 200 females How many total red-
eyed flies would there be? 50 + 200> 250 | ‘ ‘y red

10067 2004 |
Y equal dfwht Of\l AN ferales are reﬁt.e\{f%



Monohybrid cross practice

Father’s phenotype nin—-rj ' \ 144
Father’s genotype r[

2

K“EY

20. In humans, being a tongue roller (R) is dominant over non-roller (£). A man who is a non-roller
magsies 2 woman who is heterozygous for tongue rolling.

Mother’s phenotype ro l I ev”

Mothet’s genotype ?Y‘

—
r Q\r rr
r Qr‘ Y v

What 1s the probability of this couple having a child who is a tongue roller?

21.

blue-eyed, marties a brow

What is the probability that this couple will have a blue-eyed child?

BL x Bk 5

Lo

B |RB |8

b

L (Bb

o

Dihybrid cross practice

11. Set up a punnett square using the following information:

Dominant allele for black fur in guinea pigs = B
Recessive allele for white fur in guinea pigs =b
Dominant allele for rough fur in guinea pigs =R
Recessive allele for smooth fur in guinea pigs =1

Cross: BbRr with a heterozygous parent Bbrr

12. Answer the following questions using the
Punnett square you completed.

a. What is the probability of producing gninea
pigs with black, rough fur? Possible genotype(s)?

9/1(0':, 387

b. What is the probability of producing guinea
pigs with black, smooth fur? Possible genotype(s)?

B_vrr (@/”a ~ 38’7‘

a1 Ny,

BR,

Bor
LR

lov-

Br

B

Brown eyes 11 humans areﬁcgminant to blue eyes. A broWn-eyed man, whose mother was
~Cyed woman whose father LS blue eyes. |

v

2/ =507

2257

lor

BBRr

PRR

PoR,

BbR -

BByrr

RBry

Blce

Bbrr

PoKr

BbRr

bh Kr

bbRy

Phre

Bbrr

borr

bhyy
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c. What is the probability of producing guinea
pigs w1th white, rough fur? Possible genotype(s)?

bR 2/L=137 %%DQ

d. What is the probability of producing guinea L )L
pigs with white, smooth fur? Possible genotype(s)?

bbvr 2/14 %137, mu i plY

e. Challenge! What is the probability of producing guinea pigs that havelBOTH{black, rough fur AND are
homozygous for both traits.

B_R_. x BBRR .
%o x Yo s Oflp = O/ hanee.

8. In mice, the ability to run normally is a dominant trait. Mice with this trait are called running mice (R). The
recessive trait causes mice to run in circles only. Mice with this trait are called waltzing mice (r). Hair color is
also inherited in mice. Black hair (B) is dominant over brown hair (b). For the following problem, determine
the parent genotypes, determine possible gametes, then construct a Punnett square to solve.

B)o rr bb

Cross a homozygous running, heteroz @us black mouse with a waltzing brown mouse
Parental genotypes — mom: Q«é

dad: rr bbb QB Q‘D QB Qb

Possible gametes - mom: RB Rb RB RYy o (RrEb [Kebh ReRb Rebb

dad: P\o Y‘b Y'\D (\9 e )
vb | [/ /

‘ v 4
Offspring phenotypic ratio 8 : 8 : O . O rb \/ .
2-—3- . 2—.‘0]""?'3 -.' ffL»

GOOD JOB,
BRAIN!

CHECK ANSWERS AGAINST KEY WHEN FINISHED!
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Anatomy of a Punnett Square (H)
Y, : o . Breeding
Y . ‘ Yellow Pod

e
Directions: for the Punnett squares below, answer the questions about

the genetic analysis to better understand the terms for the unit. J 9
T
1. What type of cross is seen in the diagram? monoh\l blf'l A Breeding G ( Gg ( Gg
G
- G G Pod |
2. The parental (P) generatlon cross is’ X 45 G (
Gg Gg

3. Genotypes for homozygous eondltlons'm the parents: Eﬁ & g g

4. Phenotype of the homozygous dorninant genotype is_ ME.en
- q

Phenotype of the homozygous recessive genotype is \I'ﬁ HOW

v

o

. The genotyplc ratlo of the F1 generatlon IS 0 L{' . O

Podov D

Phenotype ofthe offspring i in the F1 generatlon is, q e

=~

l

. The phenotypic ratio of the F1 generation is Ll' 0

oo

9. What are two words we use to descrlbe the offsprmg in the F1 generatlon

"‘\'b‘f‘f)‘ ‘ ‘

9143

11. What is the probability that an F2 offspring will be BOTH.green and heterozygous?
.l ) ‘M.-" 7‘.; ‘- i , :

WAL + ) ; 4 N
12. What is the probability that an F2 offspring will not be green? /L[» o BT i b

N

13. What potential gametes will an F1 offspring give to the F2 offspring? C7 or Ol'
% o d

4

14. Differentiate between the following pairs of terms:

ene codes for a P"°+e“" Jm e VWMQ yoc @
ach a\\elf 1S a\mxma’ﬂow 01&"" @evw

(a) gene and an allele

(b) number ofchromosomes ina body cell and a gamete Fu Ll SC+ 1 (\ b OOL\( C,e( L‘-L
 Gannete: l7.-Set, 23

{c) phenotype and genotype

phy sical appeavance Vs. ﬂ\ﬁﬁtmt\( ake v



Malc Parent Aictes 2" What type of cross is seen in the diagram to the

Fem;gt Alleles @ @J\ m left? d ‘] h \'/ b 4 :/(

){3% FfEe
16. Indicate the trait that each allele below represents

e @@ FFEE @J\ | :
FE : )ﬁ’f (a) F JA0Y val Sl [
= %T‘ KoL FON_ . lanc Yo |

FFEe ffE;Q FFEe,
? ¥ X ¥ @ e _NOCa l €\/eS
e FfEe FiEe g !
“J |
ffEe FFee

t‘ (d) e: ld(%}‘d 'C}lt’_('

@ K:# S V' 17. Why do so few potential offspring have the “ff”
Flee Ffee _ .- coded phenotype?
-y S S ‘ A s
st {TS recCess vl ans i

P nagleed loyf dominant
eEn

18. Can you think of_apy__aglv_g'r‘\t\ageﬂ,qr._digadvantage it would give fishes to receive one “t” allele from each parent?
D: were casily seen more draj o wanter.
B swina leoster, FLE. “EE. Flee ffee

19. The phenotypic ratio of the F1 generation above would be i : 2 : ; [)_ : l

20. Why do we only provide the phenotypic ratio from dihybfid Crosses?

too wnany Gendtypes fov 4 redlisRe patior

-

21. What would thefpfébéinbilit"y bgg?f"producir?g {)_ffsp*ring wnth a smaller caudal fin (éka tail fﬁﬂ)?\i éé_';uré to’!'f;hdifafe the
different genotypes that would code for this trait (give both alleles of the genotype).
2/ FFEte tFEE FFEe |
Free W— ee T

22. If 50 offspring were produced in the F1 geﬂeration, how many would have a large, showy tail?

3/“,, X 50 2. I&’O/“o: 9

23. Chdllenge question ;’:{and, yes, you must do it), Wha’f isithe prot):ability'qf having an offsp.r.ing in the F1 generation

with only homozygbus genotypes for both traits? ) 1, o - L
qenobypes FFEE Ve Ly LU L
a”ﬂ HP T;-ch e \/(‘a+ /‘(0* /l(' N /”" ] L\./“’
. ‘-‘ Yo e
. m: EE Iv _ - \/LQ

Ll{-ec l/lfa‘_) /LSO/
0



h- 2 W 90 i
16. Is this trait dominant or recessive? Explain your answer. - -

Autocormal receSsive . Hfealfhy paren Fs II-3 a
T -4 have atbected O&u/d:—em ar-4 and - &

Puttern skips generatons,
17. Wham the essential information to decide that 11-3 and 11-4 were heterozygous?

v meitl:?:“a“ I3 gnd TI- L‘CV\ Jd i i
lf\adi‘oqf{'bm ‘& Py eadds pavent.

18. Set up a two-trait Punnett square using the following information:
» Dominant allele for purple corn kernels =R
» Recessive allele for yellow corn kernels =r
* Dominant allele for starchy kernels =T
* Recessive allele for sweet kernels = t
* Cross a homozygous yeéow, heterozygous starchy parent with a heterozygous purple, sweet parent

cose L Kt
Gametes: (_:‘l_ Q% IQ.% p-Jf l’{’ ({'

-

TR T e TH | T
Using the ::jrﬁ in the Pjiire Qr "(JCA Q{JCJCA v %jC O Vv H ’
answer the following: rT Rr——a ¢ Q(TJC. ] VTJCB . (T%w

a. What is the probability of producing purple, PR O ©
star@_y_corn kernel Possible genotype( )7 R & R %JC %{

b. What is the prob;blllty of producing yellow, starchy corn kernels? Possible genotype(s)?

Feel_ =8, 257,

¢. What is the probability, of producing purple sweet corn kernels? Possible genotype(s)?

R__4t4 = Lf/((g 25,

d. Whatis the probablht of producing yellow, sweet corn kernels? Possible genotype(s)?

rr-H', Lt [(0: 25‘?0







. . = Huntington’s

Disease

H

23 4 5
Al o Aé’\ A& an
1. Which members of the family above are afflected by Huntington's Disease?

T-1, I-2,3,7  TIm-3

2. There are no carriers for Huntington’s Disease- you either have it or you don't.
With this in mind, is Huntington's disease caused by a dominant or recessive trait?

Dogminant

3. How many children did individuals 1-1 and I-2 have?

O dnldren, TT-2,2,4 6,78

4. How many girls did II-1 and iI-2 have?

2@‘(/]3/ Ir-23

5. How are individuals -2 and il-4 related? !
TT-2 igHn damjl/hte/ U\zo\ l%y) 0+ Jl“—-?_)ji—%f
Sister, S0 TI-205 Thereice of T5+

6. In garden peas, tall vine (T) is dominant and short vine (t) is recessive.

If a heterozygous tall pea plant is crossed with a short pea plant.

a. Heterozygous tall pea plant genotype: T( ; T T’_{: { Jc
b. Short pea plant genotype: :t“k
c. Complete the Punnett square for the cross and provide _1’-13 IC }:
a genotypic and phenotypic ratios.
Genotypic ratio - O : 2 : 2 Phenotypic ratio - 2 : 2

T T+ ¢+t tall  chort







Inheritance Patterns Worksheet #1

Complete Dominance: Monohybrid/Dihybrid Crosses

KE/

YOU MUST USE THE PUNNETTE SQUARES TO SHOW YOUR WORK!

Complete Dominance: Monohybrid Cross

1. A homozygous tall plant (TT) is crossed with a heterozygous plant (Tt). What are the genotypes and
phenotypes of the offspring? What is the probability of tall plants? Short plants?

T4

T

TTITE

——

1T 1T¢

Genotypes: 2 . 2 y O CTT:T%:{"Z—)
Phenotypes: 4:0 C‘)‘O\H P Shev )

Probabilities: _|/a ) l L\/‘—\ - 100 /o
Snort ®/u - DY,

2. A homozygous red flowered plant (RR) is crossed with a homozygous white plant (rr). What are the
genotypes and phenotypes of the offspring? What is the probability of having white flowers & why?

v

3

B
Ry

K

Ry
Ry | Ry

Genotypes: O - L‘\' ' 0
Phenotypes: I’l’ ' O
Answer: /"} Q7 OVWW\O(‘L Nno chance

Lov double recessive mm

3. A man with hitchhiker’s thumb (Hh) and his wife who also has hitchhiket’s thumb (Hh) are expecting a
child. What is the probability that the child will also have hitchhiker’s thumb? No hitchhiker’s thumb?

paternal

-l

maternal l—ﬁ

B [

B b

Genotypes: l : 2— . ‘

Phenotypes: 3 . ‘

3/ - 15% dnance of Mitchhiker's
Answer:%um\ﬁ, 2570 O’F Nnon .,

4. In people, brown eyes (B) is dominant over blue eyes (b). Could a marriage between two blue-eyed people
produce a brown-eyed child? Why or why not?

b [ b

o

bb bbb

b

bb [hb

 Answer: MﬁV(’V NO AOMI\/\O\V\—,_

alleles gre pregent.

5. A chicken with black feathers is crossed with another chicken with black feathers. Most of their offspring
have black feathers and some have white feathers. How is this possible?

=

S

D)

o

Bo

Parents’ Genotypes: % X %b

Offspring’s Genotypes l

Answer: Y‘?C€S§f\rf’ d| elf 'S
masked by dominant pne.




Complete Dominance: Dihybrid Cross

1.

3.

£

a. A man has the genotype BbEE. He has brown hair and free earlobes. What are the dlfferent
combinations of these alleles in his gametes? E 2E ) BE ) ,I:ZE E

b. This maget a woman with the genotype BBee, what are the different combmatmns of the alleles in her

gametes?
If the man and woman mated, what would be the genotypes and phenotypes of their offspring?

paternal

BE | RBE | bE | bE
Pe [EREeRREelAEe Pbte
maternal B-e, EP,F‘@ RP} E@ bg% P\bE €
Pe RBBEe RREe Rlde. Ee

Be [BREe BREelBble RbEe, g-

.c Offspring’s Genotype(s): (O N \VZ %BE@ "8 nge

d. OffsprmgsPhenotype(s) YD\NY\ F(EC(B E %"C‘c HQE bbeﬁ)

i0:0:C

e. Probability of brown & free: I Q} brown & attached: O blonde & free: _Q blonde & attached: O

Diagram the Punnett square for the offspring between the genotypes GgMM (paternal) and ggmm

(maternal). G is dominant for having a widow’s peak and g is recessive for not having a widow’s peak. M
is dominant for having the ability to roll the tongue and m is recessive for not having the ability to roll the

tongue.

GM | OM | gM M

gm (’73[\/ mla V) gﬂ M |gg M

maternal ﬂm (:‘J'SM (:jm Q@_\\AYV\ QO‘M
agm iG@MmQ@Mm 49Mm 19 Mim
g (g 1102 Men 199 Mim g9 M

\J
a. Man’s allele combinations in his gametes (\D M on 0{ q M

b. Woman’s allele combinations in her gametes: _ O \ Yy 9m

c. Offspring’s Genotype(s): M WM X 8 401 M W\ X f(

d. OffspnngsPhenotype(s).G N\ G I’Y\m’ 44 M qum—a g 0.%:0

¢. Probability of widow’s peak & roll: 8 widow’s peak & no roll: b
no widow’s peak & roll: g no widow’s peak & no roll: O

What does it mean when an inheritance pattern shows complete dominance?

present T Shows,



Pedigree Review ' : '
oy

H

a0  aAa  aq

1. Mode of inheritance (circle one):

autosomal dominant autosomal recesswe x-linked recessive

2. What was your exidence ;{o joosmg the mode of inheritance above: ©VE V‘bf Q'K:E\?C/‘F‘fd d/\ [ (J

hal an a Oaren . Eveny geneyovh on Na <
A+TECred peo

3. Using the letter “A” for the dominant allele, and “a” for the recessive, label all 1nt}D duals in the pedigree

above. For those you are uncertain of, label them “A-“, If x-linked, use X & Y format with “A” and “a” alleles.

—O 4. Mode of inbheritance (circle one):

T
| /drd 2" g‘ame alleles ag

autosomal recessive l st \Ped I@ ~ep

x-linked recessive

f . L-—O 5. What was your evidence for choosing the mode of
104 4 Q%

a inheritance above:

3
ho  Pa Same answey as [
peat igree.

1if
1 2 A4
Ao

6. Using the letter “A” for the dominant allele, and “a” for the recessive, label all individuals in the pedigree

above. For those you are uncertain of, label them “A-“.



D) oA
7. Mode of inheritance (circle one): O A

- ACQ. aaq au’f)fonfl dominant A‘ ]f),ea H’VIJ
é} ‘ 8) @_—malre@ "‘9 CL“ a.m\ec‘f“ Pl
o &

[®
Q
n

x-linked recessive

:1:“
[
>

« unarrected parents have an
Fro afecret dhild. Madcks dicorder.

9. Using the letter “A” for the dominant allele, and “a” for the
W O . recessive, labe] all individuals in the pedigree above. For those

8. What was your evidence for choosing the mode of
! inheritapge above: % be l ow & V’O WS 2-

A___ Pf _ aq )ﬂf (A youare uncertain of, label them “A-“. If x-linked, use X & Y

format with “A” and “a” alleles.

X CCav
10. Mode of inheritance (circle one): 77 )
autosomal dominant autosomal recessive N A >/
& XS e,

was your ewdence for choosing the mOd'ﬁ)f 1nher1t$e above: _Of) ] Vv N\ [f’f AP

€C-€ DS@C‘M/UK O moJrVLefS.&\— V df‘&{
m& e are cdrrHers

12. Using the letter “A” for the dominant allele, and a’ for the recessive, label all individuals in the pedigree

above. For those you are uncertain of, label them “A-*. If x-linked, use X & Y format with “A” and “a” alleles.



