Genetics, the study of Heredity Name

" in one experiment, Mendel crosse

~ produce the 2™ generation of offspring (F2)-

CHD - lessms One + 4w
LS lessone, 31500 (vew tesrbont) 0

Green et -cf 3=+

sec

in the mid 1800s, Grégdr Méndel used garden’ peas to study how traits were

passed form parents to offspring. Atraitis a characteristic, such as seed
color, shape, seed coat colov , pod shape + @lor, efc

The passing of traits from parent to offspring is called heredity. The study of -
heredity is genetics. . \nhevitance. -~ frods hpnepntted Ahroughn
| , T et aced o v PATEAES Fo o@swr\g |
Mendel started his experiments with purebred pea plants. A purebred aiways

produces offspring that have the same trait. True bred
Jr_medoreedzwg ' L ‘

d purebred tall plants with purebred short

plants. When Mendel crossed the plants, he took pollen from a flower on the -

tall plant & used it to poliinate a flower on a short plant. He collected the

seeds that formed and grew them. All the offspring were tall. The trait for

shoriness seemed to disappear. ~ Cross poilamﬁm o

| o € pollingho
emselves.” When he planted the seeds,

He aliowed the offsprihg to pollinate th

" he saw some short plants. About 1 of the plants were short.

The parent-'generation'(gl) when crossed produce the first offspring
generation (F1- F stands for filiat). 1f'you take 2 offspring & cross them- you

Mendel conciuded that separate factors control how traits are inherited.
These factors are in pairs, with one factor from the fema

the male. -

"- a4

Scientists call the factors that control traits genes. The Gi

gene are called alleles. The alleies arﬁorqpk%ﬁ&gr}\ted by letters. The letter
chosen is usually the first letter-of the I Tw fetters are used represent a

trait. An offspring gets one letter/ allele from each parent. parenyt
Cordributes B0% +o an offspring.

A dominant allele always shows up in an organism, even when the other allele

is present. A recessive allele is hidden whenever the dominant allele is

present. itcan only be seen when it is paired up with another recessive allele.

|



legers’

Alleles

[ ]

In Mendel's crosses, the purebred pare'nt plants had > alleles for tall stems.
The purebred short parent had 2 alleles for short stem. The offspring plant
had one allele for tall from the tall parent and oneé allele for short from the.

short parent.

The offspring plant fronﬁ Mendel’s crosses are called hybrids". A hybrid has
two different alleles for a trait. — petervzyqous |

The dominant form gets the capital letter & is written first

‘The recessive gets the lower case letter and is written second.
The 'gehOtyge of an organism is “genetics”, the Combihaﬁon of the letters (one
from female, onie from male). = will determing - S

: 4 ‘

The phenotype 13 wh'a't thaf trait physically looks like. =obgervokle YEHEN S
| | o whith s defermined by genit g

Trat | Dominant "Recessive Genotype | Phenotype
“Pea height : Tall Short T Tall
| T j Tt Tall
f R R e & short

. Homozygous dominant- wwo Capital letters- ex. TT

' '- {p\lgies Gchéaama)[ S
- two etters)are, alike (purebred)fs € - brﬁéﬂirﬁ
Homozygous recessive- two lower case letters- ex.

Heterozygous- two different letters- ex. Tt (hybrid) -
T (nllekes) | -(Q%Ohjpﬂé)




Name Date Class

Content Vocabulary ] LESSON 1

Mendel and His Peas

Directions: On each line, write the term ffom the word bank that correctly replaces the underlined words in each
sentence. NOTE: You may need to change a term to its plural form.

£t dominant trait (. egg E. genetics (& heredity
& - hybrid D. recessive trait £ sperm
& He (%VH 1. Mendel used his pea plants to study the passing of traits
J from parents to offspring.
€. '
@W A 2. Mendel’s research is considered to be the foundation
of the study of how traits are passed from parent to
offspring.
5. Pyl d . o
_ 3. Mendel cross-pollinated pea plants with different forms

of the same trait to produce offspring with two different
forms of the same trait.

9o OP
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W
(\ . @6\6 4, Mendel concluded that the haploid cell formed in a

female reproductive organ contributed one genetic
factor for each trait.

F . 696 Vv 5. The other genetic factor for each trait comes from a
haploid cell formed in the male reproductive system.
k. dornpnt 6. In some cases, one of the factors, such as purple flower
vk ' color, was the factor that blocked the other genetic factor.
D. - vEce s L/é':’J 7. The other factor was the one that is blocked by the
"f,)f' M+ presence of the dominant factor.

Genetics




Name | _ Date ' Class
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Mendel’'s Work brasdury: e 5;0 ”ffmm

Understanding Main Ideas
Study the diagram. Then answer the following questzons below

Cross- bWtﬂﬁi (it @mmﬁﬁﬂ ( Ind C?Wﬂ/f\a“ﬁ)

P Generation ) Generation Fy Generation

Genetics: The Science of Heredlty » Review and Remfgrc

Dure bm&

1, What trait in pea plants is being studied in the cross above?

hmhft ( W% of 6'%”‘5

' What are the two alleles of his trait? —-Ge= 1 Short =X

Tatl  Arad 16 ws 3

R masmd« bu domingat

Which allele is the recessive allele? Explain. short
What alleles do the F; offspring have? Explain which allele was mhented
=

_ from Whlch parent. |, " o
s Pomn é___ﬁ;’.i’f:..mpm

2
3. Which allele is the dominant allele? Explain how you know.
4.
5.

1 -
Building Vocabulary £, _ &l _
Match each term with its definition by writing the Ietiér of the correct definition on

Choles the line beside the term. -

A2

D (1 6. genetics ‘ ~a, the passillg of traits from parents
= £ . alleles | to offspring
. b, an organism with two different alleles
i ) 8. fraits
G a for a trait
H H 9. recessive allele
¢. factors that control traits

W
(. 10. genes

P‘ P 11 hybrid - d. physical characteristics of organisms

[2) P 12, heredity e xeagfle vxfhose trait always shows up in
T ganism

C —;6" 13. domninant allele f. thé different forms of a gene

E | g. fhe scientific study of heredity

h. an allele whose trait is masked in the
presence of a dominant allele

© Pearson Education, tn., publishing os Pearson Prentice Hall. Al ights resewéd.
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Name Date Class

Modern Genetics *» Section Summary

Human Inheritance | CRU Sec |

Guide for Reading
w What are some patterns of inheritance in humans?
m What are the functions of the sex chromosomes?

a Whatis the relationship between genes and the environment?

Many human traits are controlled by a single gene with one dominant allele and :}? GUV " oS
one recessive allele. As with tall and short pea plants, these human traits have i ke

two distinctly different phenotypes, OF physical appearances. For example, the Hrumb
allele for a widow’s peak, which is a hairline that comes to a point in the middle
of the forehead, is dominant over the allele for a straight hairline. ol W‘E 0 f\ﬁ ue

Some human traits are controlled by single genes with two alleles, and
others by single genes with multiple alleles. Still other traits are controlled by
many genes that act together. Height and skin color are both examples of
human traits controlied by many genes. When more than one gene controls a
trait, there are many possible combinations of genes and alleles. There is an
enormous variety of phenotypes for height, for example, and human skin color
ranges from almost white o nearly black, with many shades in between.

Some human traits are controlled by asingle gene that has more than two
alleles. Such a gene is said to have multiple alleles}—three or more forms of
a gene that code for a single trait. An example of a human trait that is

controlled by a gene with multiple alleles is blood type. There are four main
blood types—A, B, AB, and O—controlled by three alleles.

The sex chromosomes are one of 23 pairs of chromosomes in each body
cell. The sex chromosomes carry genes that determine whether a person is
male or female. They also carry genes that determine other traits. If youare
female, you have two X chromosomes. If you are male, you have an Xanda
Y chromosome. Whether you inherited an X or Y chromosorie from your
father determines your seX.

Genes on the X and Y chromosomes are often called M
Traits controlled by sex-linked genes are called sex-linked traits. Because
males have only one X chromosome, males are more likely than females to
have a sex-linked trait that is controtled by a recessive allele. One example of
2 sex-linked trait that is controlled by a recessive allele is red-green

colorblindness. mi s a person who has one recessive allele for a trait > WO% gou 4

“nd one dominant allele. Although a carrier does not have the trait, the
carrier can pass the recessive allele on to his or her offspring. In the case of
sex-linked traits, only females can be carriers.

The effects of genes are often altered by the environment—the organism’s
surroundings. Many of a person’s characteristics are determined by an
interaction between genes and the environment. Several genes determine
human height. However, environment also influences people’s heights.
People’s diets can affect their height. A poor diet can prevent a person from
growing as tall as might be possible.

© Peqrson Education, Inc., publishing cs Pearson Frenfice Hall. Al rights reserved. “ - /3




Genotype

Trait Dominant Recessive Rhenotype
Tongue Roll tongue Can’t roll RR :
Rolling tongue . Roll
r 1 -

Ear lobes - Free Attached | Homo. Free
Dom___ L

F . Hetero. Free

Homo. '

' Rec attnched
Thumb Hitchhiker Straight o Hitchhiker
Shape . ' Hh
' H - Straight.
Dimples Dimples No dimples DD ' o

' . Dd '
D L ~ No dimples
Pinky Bent Straight BB -
Finger tips _ o Bent:
b : _Straight
- Hand . Left over right - | Right over left L " oV
Clasping | . . | L ' _pven
' : L i O
Other traits:

Hairline- Widow's peak vs. Straight hair line

Handedness- Right vs. L eft
‘Cleft Chin- Cleft vs. Smooth

- Freckles- Freckles vs. No freckles
Mid-digital hair- Hair vs. No hair

Eyebrow shape- Bushy vs. Fine
#Eyebrows- Non-connected VS,
Lip Thickness- Thick vs. Thin® -

Ear Hair- Absent vs. Hairy

Nostril shape- Rounded vs. P-bi_ntes

Eye Lash Length- Long vs. Short

PTC ]Phenylthiocarbamide) taste- Taste (b
family of vegeia

ho can taste PTC

tter to them. Non

chemicals are found inthe Brassica
Brussels sprouts, and broccoli. People w

eating these vegetables, since they taste bi
notice bitter tastes and therefore may be more fikely to become a

nicotine {which is bitter).

S_odium Benzoate Taste Pape

penzoate are: sweet, salty, or bitter, although some peo

response.

Connected (uni brow) o

itter receptors on tongue) PTC-like
bles, such as cabbage,

often do not enjoy
tasters tend not to
ddicted to

7 — The most common taste reactions 1o sodium
ple note other or no




Name Date Class

Modern Genetics = Section Summary

Human Inheritance C{_,U,f Sec |

Guide for Reading
= What are some patterns of inheritance in humans?

® What are the functions of the sex chromosomes?

m What is the relationship between genes and the environment?

Many human traits are controlled by a single gene with one dominant allele and
one recessive allele. As with tall and short pea plants, these human traits have
two distinctly different phenotypes, or physical appearances. For example, the
allele for a widow’s peak, which is a hairline that comes to a point in the middle
of the forehead, is dominant over the allele for a straight hairline.

Some human traits are controlled by single genes with two alleles, and
others by single genes with multiple alieles. Still other traits are controlled by
many genes that act together. Height and skin color are both examples of
human traits controlled by many genes. When more than one gene controls a
trait, there are many possible combinations of genes and alleles. There is an
enormous variety of phenotypes for height, for example, and human skin color
ranges from almost white to nearly black, with many shades in between.

Some human traits are controlled by a single gene that has more than two
alleles. Such a gene is said to have multiple alleles—three or more forms of
a gene that code for a single trait. An example of a human trait that is
controlled by a gene with multiple alleles is blood type. There are four main
blood types—A, B, AB, and O—controlled by three alleles.

The sex chromosomes are one of 23 pairs of chromosomes in each body
cell. The sex chromosontes carry genes that determine whether a person is
male or female. They also carry genes that determine other traits. If you are
female, you have two X chromosomes. If you are male, you have an X and a
Y chromosome. Whether you inherited an X or Y chromosome from your
father determines your sex. -

Genes on the X and Y chromosomes are often called sex-linked genes.
Traits controlled by sex-linked genes are called sex-linked traits. Because
males have only one X chromosome, males are more likely than females to
have a sex-linked trait that is controlled by a recessive allele. One example of
a sex-linked trait that is controlled by a recessive allele is red-green
colorblindness. A carrier is a person who has one recessive allele for a trait
and one dominant allele. Although a carrier does not have the trait, the
carrier can pass the recessive allele on to his or her offspring. In the case of
sex-linked traits, only females can be carriers.

The effects of genes are often altered by the environment—the organism’s
surroundings. Many of a person’s characteristics are determined by an
interaction between genes and the environment. Several genes determine
human height. However, environment also influences people’s heights.
People’s diets can affect their height. A poor diet can prevent a person from
growing as tall as might be possible.

© Pearson Educatien, Inc., publishiag as Pearson Prentice Kol All rights reserved. | - /2




put a check i

n the box for the version of the trait \

ou have. -

Trait Dominant Recessive Genotype Rhenotype
Tongue Roll tongue Can’t roll RR Dall
Rolling tongue Qr Roll
_ g r_ e hﬁ“’?
Ear lobes Free Attached | Homo, Free
' . ' Domﬁ C
F L _ gﬂ). Frec:
S  attuched
Thumb | Hitchhiker Straight . Hitchhiker
Shape - . : ' ' B lin
- H _h
Dimples - Dimples " No dimples DD m
: - D A AM No dimples
- Pinky - Bent-- Straight - BB. . B
Finger tips : _ Pb  Bent
T B . b b .Straight
1 ~Hand | Left overright | Right over left | . LL Y/
Clasping R ' U L BV
R : L QJ ' an
Other traits:

Hairline- Widow's peak vs. Straight hair line

Handedness- Right vs. Left -

‘Cleft Chin- Cleft vs. Smooth

Freckles- Freckles vs. No freckles _

Mid-digital hair- Hairvs. Nohalr <~

. Eyebrow shape- Bushy vs. Fine = . N
#EY ebrowsa-‘Non-con_nected vs. Connected (uni brow) = .

Lip Thickness- Thick vs. Thin = N

Ear Hair- Absent vs. Hairy =~

Nostril shape- Rounded vs. Pointes

Eye Lash Length-Long vs. Short L

PIC gPhenylthiocarbamide) taste- Taste (bitter receptors on tongue) PTC-like

chemicals are found in the Brassica family of vegetables, such as.cabbage,

Brussels sprouts, and broccoli. Pecple who can taste PTC often do not enjoy

eating these vegetables, since they taste bitter to them. Non-tasters tend notto
notice bitter tastes and therefore may be more likely to become addicted to

nicotine (which is bitter).

Taste Paper — The most common taste reactions to sodium

Sodium Benzoate
ithough some people note other or no

penzoate are: sweet, salty, or bitter, @
response.




Geneﬁc' Ccrosses & Probability

Probabilit\f is the number that describes how likely it is that an event will occur.

Probability predicts what is likely to occur, not what will actually occur.

ina genetit: cross, the allele that each parent will pass on to its offspring is based on

probability.

w all the possible combinations of alleles that can

A Punnett square is a chart that show al! 4 |
use Punnett squares to predict the results of a

occur in a genetic Cross. Geneticists
Cross. - :

“The boxes in a Punnett square represent the pbséible combinations of alleles that
offspring can inherit from their parents. .

You can use a Punnett square to find the probabi!ity that offspring will have a certain
combination of alleles, |

To set up a Punnett square:. -
One parent is represented across

the tép- the other dowh the side.

_ : ' (‘eH'@fg i .

* Each parent can contribute only ONE allele t0 their offspring. |
* Take the parents Genotype- put one aliele above/ beside one box on the Punnett
square, the other allele above/next to the other box on the Punnett square.

* Combine the alleles_on the outside of the Punnett Square box to form a paii' inside
the Punnett square bS;(.\e\_>
letrers




Trait: ](21{‘;3(_46 Q’Q\%ié Dominant R= = yoll recesswe V'~~
Parents Genotype X Homo. rec- ____________ _ﬁ{_‘
Parents Phenotype Nollerr X o ol

punnett Square: ' : ' _

Offspring F’robabmty

' One Parent > - Genotype: v 2¥Y

One Parent @» e B thneg{pe 7 el i Lo wollor

Ry e o%hefwmsb reprcsenfrtsult
R , 9. %l 50/ o il
v

””””””””” *’“””"”””’"”"’" frichhakes =

Tratt ‘

Parents. Genotype

Parents Phenotype I
punnett Square:

Offspnng Probabmty . 0

V\ _ ‘Genotype: | A iy o
F’?mog% 3{»}%\%»% | shaghw

One Parent >
One Parent

i
WP | i . "z%%mdﬁ%w:?ﬁiw

h ackon: Yy PRI HE2

S

T |
>
b

10




Single Gene with 2 ailele |
Ccomplete Dominance- One allele is dominant over the other

Examples: dimples, widows peak ‘
S widows = . o
Trait: Hﬁj[“ﬁez : Dominant peai recessive Shraught. haw line,
parents Genotype mo.dom. X Homo. vec. = X W
parents Phenotype giﬂams X Stvmbwt |
punnett Sguare: . |

| : Offspring Probability:

W

gepm P duior
| W o | W -

" Incomplete Dominance- Neither allele is dominant over the other so only lower case

letters are used and the heterozygous is a blend of the two.

. - Homozygeus Homozygous  Heterozygous
Trait. _FEather coloy _ alleles PO~ aveles ;;gu\r " alleles %w’ i
parents Genotype horg\%_b_‘lﬂck X go whike= 09 x MW - |

parents Phenotype ‘7
" punnett Sguare. . -
| o Offspring Probability:
One Parent 2 | \/) ' b Genotype: 4 bd
Phenotype & \5@,@

One Parent

oo | W

VIK g

b= black W= White
(b (W)




Gy
o< X =

w

Lodomirant “

single Gene with more than 2 alleles _ \ ‘/Reéﬁéé“-’ﬁ’
Multiple Allele/ codominance- EX. Blood Type- alleles A, B, 0. A=B>0

Phenotype=Blood Type

Parents Genotype %ﬁ g x HomohA T _ﬁj@.—— w_ P .
parents Phenotype : X o)
punnett Square: _

‘ . Offspring Probability:
One Parent > Genotype: 1007: AP
One Parent @ % Phenotype (pg’/s A 'S

-
i

LBl ap | b
plopy | AP

Simulated Bleod Typing: Agglutination = ¥ Clumping - NO Clumping

Simulated | Agglutination in | Agglutination in

blood sample | Well A Well B
+f - -

..__.M._—-———M

Blood Type | Observations

[
Crime Scene

_m___,___m‘___.__.._-—-——-——“____,______.._,_._-v——-——“—

Suspect 1

__”_____._—-————“’____,__,_".—-——#—

P
Suspect 2

- —

I
Suspect 3

S—

M.__..'——-—d——“’—“—“”—“

-+ ‘:’G[umpi;qﬂ — =NO (DLUmP“’@
(present) (006¢01:)
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¥1ghihara Test

X ?uﬂ?@f#ymﬁ,g

males & Fernales §

Sex Chromosomes are one of the 23 pair of chromosomes in each body cell. The
sex chromosomes carry the genes that determine if a person is a male or female.

They also carry genes that determine other traits.

Females: XX  Males: XY

The trait is written as a superscript on the X chromosome

Sex Linked Traits- Trait is linked to the sex chromosome
Ex. Red-Green Colorblindness. — recessive trait

Color blindness or color vision deficiency is the decreased ability to perceive
differences between some of the colors that others can distinguish. 1t is most often of
genetic nature, but may also occur because of some eye, nerve, or brain damage, or

exposure to certain chemicals.

Male: Normal Vision XY Female: Normal Vision X®X°
Colorblind X°Y - Normal Vision “carrier” XEX°

Colorblind XEXe©

e C,
Parents Genotype X / X M _
Parents Phenotype nharnd & X . Carriea d

Punnett Square:

Oftspring Probability: - Co
\/ Genotype: (XN e 1KY /x“)/

Phenotype - / h il £ -
/ {Jﬁ’ii‘f’r”f(

XC ><(: XC ><C >/ B ) porpead 7
fc ' . ¢ I / 2 ﬂ
ol X Y

One Parent >
One Parent

X




Sex Influenced traits- trait is influenced by your gender/ hormones
And begins around the age of 13 or so. Your gender influences if

the trait is dominant or recessive.

To display the trait: |
if its dominant: the person needs ONE allele
If its recessive: the person needs TWO alleles

Example: Baldness B= bajd b= norma! hair growth

Genotype Phenotype :
- Males - Females
BB  Bald normal but thin
Bb Bald "~ normal
bbb = normal normal

Sex Limited traits- the trait is limited to expression in one sex only due to hormones.
It begins around the age of 13. -

Example- Heavy beard H= heavy beard " h= no heavy beard

- ‘Genotype - Phenotype
Males Females
HH  heavy beard - No
Hh heavy beard ‘No
‘hh No No

Polygenic trait- More than one gene controls the trait; its an additive affect.
Ex. eye color, hair color, skin color (all controlled by the amount of

melanin/ brown pigment) and height.

Especially height- your genetic makeup might have you at 6 feet tall but
your diet can affect how tall you actually get. Poor diets can result in you

not achieving your potential,

|4
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Sponge Bob Genetics Power Point Name sec 7-

Trait- nose length alleles: L- Long nose |- stubby nose
body color Y- yellow body y- blue body
pant shape $- square pants s- round pants
eye shape R- round eyes r- oval eyes

. Use the information for SpongeBob’s traits to write the phenotype (physmal appearance).
- Long rnose. e.Rr-___ |/ CUNA et
YN ORZY D, £ lI- 5“‘?}7«4@%@ Aot

Ss- QgAY /Qm g. s5- Youn A ﬁ/ff yeh

RR- __thina ?/ifi h. Yy- ‘;’ﬁ H @@g{xj

00 o R

. Use the information in the chart in #1 to write the genotype{s) for each trait below.
) ;

. yellow body- b ‘ﬁ/ oy \ﬁ"’w e. stubby nose-

_round pants- _A» L - f.round eyes- 242 o L

. oval eyes- h., N g.square pants- S ov S A

Jongnose-_ Ybe ov P 0. h. blue body- %

R0 O M M

4%

. Determine the genotypes for each using the information in the chart in #1
a. Heterozygous round eyes- {*Z, S c. Homozygous long nose- L.
b. Purebred squarepants- < d. Hybrid yellow body- éj

4,
a. Phenotypes: Gerdy g 4 Father __ DA/ Mother __ NA~

Genotypes of Sponge Gérdy’s Father Mother Gerdy's gehot e UL
: yp

vy

Sa | ap

S\,@/ DR
b. Phenotype: BillyBob S{jmﬁ/\f— Genotype: S;@/
C. Ge?gotypes BillyBah S;Q/ X Gerdy S,ﬂ/

N
Se | 0a

d. Possible Genotypes: | SS ZQA 4 Phenotypes: 3 MMM | W

e. Probability of having squarepant kids? Wi /a
f. Probahility of having roundpants kids? 5%

{l
£ '«;,}’
5. Nose shape- Long nose= dominant-letter = [  Button nose= recessive- letter= _»~
Phenotype Spongefred: _| g X SpongeWilma: K
Genotype SpongeFred: E,L::f. X SpongeWilma: L Q.,




6. Pant Color- Blue= dominant — letter= @_ Pink= recessive- letter=ln
Phenctype SpongeBillyBob: liwg X SpongeGerdy: ofondl
Genotype SpongeBillyBob: Bl X SpongeGerdy:

7. Tentacle presence- Tentacles= dominant — IetterzT No tentac!es" recessive- letter = _Lém
Phenotype Squidward: e Vel
Genotype Squidward:

8. Eyeball size- Skinny eyes= dominant- letter= i§ Wide eyes= recessivg - letter= o8
Phenctype Mr. Krabbs: _ G4 X wife, Mrs. Krabbs: i
Genotype Mir. Krabbs: SS X wife, Mrs. Krabbs: S g

¢
9, Head shape- pointy head= dominant- tetter= % square head= recessive ~ letter= i/
Phenotype Patrick: ___ 00! Moz X Helga: 6@%&/},@_ = Baby _(0irrv
Genotype Patrick: WP / X Helga: fﬁjj@/ __=Baby ! f

10. Eyeball size- Huge eyes= dominant- letter= ﬁ small eyes= recessive — letter= %’\;
phenotype Plankton: InAAGE.. X Claudette: _?JIJ
Genotype Plankton: ‘H"H’J A % X Claudette: y
child? _Not gossible o e A_oe,e/ﬁim%{ Y1)

11. Height- Dwarfism (Achondroplasia)= dominant- letter=_} )
Phenatype Matt Rolof: D W X Amy:

Genotype Matt Rolof: ___ D/f X Amy: L) "' _
Child: 267 nGvirad ; "78 fo OW# '
-1 1o [ old

Review
1. Coat color in Tigers: Dominant- O ('t aﬂg;—* 0- genotypes m, OQ”" Recessive- white = (- genotype U

2. Complete the chart:

T=Tall/ t= shoﬁiY-’yel!ow seed color/ y= greenﬂ R= round shape/ r= wrinkled,iG:: gray seed coat/ g= white seed coatf

Genotype Phenotype
TT Purebred Tall
Yy by bred Yellon
Rr H\} lored
Yi4 Green seeds
Gl o Coa Gray seed coat color
/
3.

Trait #| symbo! | Alleles Trait 2 # | Symbol Alletes
Earlobe shape | Free ear lobes Attached ear lobes
Finger hair Mid digital hair Ne mid digital hair
Hairline Widows peak No Widow's peak
Hair type Curly hair Straight hair
Chin shape Cleft {dimple} Smooth chin
PTC taste Can taste PTC Can not taste PTC

8




Name"

:Bkai Bottom Geueucs

: Scxenﬁsts at Bikini Bottoms
' commumty Use the information provu!ed and your lmowledge

'1 For each genotype below, indicaté whether itisa heterozygous (He) OR homozygons (Ho)

FE o

have ‘been investxgatmg the gen netic. makeup of the organisfns in ﬂns

‘ thch of the genotypes m #1 would be cons1derer.1

“Which ofthe genotypes in #1 would be hybnds? D{i %b Tk, E@
mformaﬁon pmv;ded about SpongeBob

| 2. Determmethe phenotype for each genotype usmg the

Yeilow body eolorxsdo:mnant to blue . ~ . .
vy Neflgd ¥y pw ww%

es that are possible for Pamck.

3. For each phenotype, ngethe genotyp
dnmyiamtoshort(t) |
‘ Tﬂﬂ“ : %) Short= l—‘{"

| 'Pmkbodyeolorg)lsdommanttoyeﬂow (p)

'_Pmkwdym-:' Gy Vos Yellawbody &
dance. SpongeBob lsheta‘ozygousfor.

shape, but SpongeSus:e

of genet:cs to answer each queslion. . .

,,mbredfrf -%% . % ki, %e Ag@ﬁ h

4, SpongeBob Square?ants recenﬂy ongeSuSIe Roundpants ata R
rouni ammeusquaretoshawﬁepossibﬂmesihatwouldmlt S

" his squares
_ 1f SpongeBeb and SpongeSusxe had cluldren. H]NT Read questlon #2! %—»

A List the possible genogpes and pge;otypw for then' ' ' 'j N

ph&hu Q@, 2 SquenL

B Whatarethechaneesofacbﬂdvmh;squmshape? Z outof Y ar 50% |
C. Whatarethechancesofachsldwﬁharmmdshape" 2—011tof &% or 50%

for their pmk ho color, whxch i dommant

5. Patrwk i:iet Pa&i et the d.ance. Boﬂi of tﬁe:n are het'emzygous
over a yellow body color. Create a Punnett square to ghow the possibiliﬁe‘s that would result xf Pamck and Patti -
had children. quesﬁon #3! - = :
‘ E .,W A. List the possible genoty for thelr chxld:en
p [0 el 1 I o
‘B. Whatarethe chances ofachlld wﬂh apmkbody? -2 outof Lf or 4= %

il vpﬁ’ ﬁﬁ/ C. What are the chances of a chﬂd wnth a yellow body? _ﬁ_ out of ﬁ?&‘ oréZS %. .

g




6. Bveryone in Sqmdw d’s faxm!y has light bhze slcm, which is the dominant trait for body color in
his hometown of Squid Valley. - His family brags that they are a “purebred” line. He recently
married @ nice gu'l ‘who has hght green skin, which is a recessive trait,. Create a Punnett square to S
show the possibilities that would result if Sqmdward and-his new bride had children. Use B o A
represent the do:mmnt gcne and b to represwt the recessive gene. D= = Bug. _ i

A Lnstthegoss;ble gcnﬂtypesandphenotypesformn -. - E

PWQ L
B, Whatarethechancmofachildwnhhghibhmskm‘? {0 %

- C. Whatarethechancwofachﬂdwﬂhhghtgwenshn‘? O . o

D. Would Squldward s children still be copiidered purcbreds? Expl '
i\lo 3 Wf W&eﬁ @ﬁfo ga%%ﬁ@zf—

ous for the hght blue body colo:'. mamed a gu'l thxt

‘f Assume tﬁat‘dhe_ of Sqmdward 8 sons, who is heterozyg
the posmb:hnes that would result 1f they had ch:ldren I

was also heterozygous. Create a Punnett square to show

. A Llst the posslble genotypes and pheno for the:r chﬂdren.
,&L e o s phapypes ot chide

o | €. 2 Blue 5% R
, & % Bl ‘ *ze chancwofachﬂdmﬂxhghtb!ue skin? _i
._ b % bb C WhatmthBChancesofachﬂdmﬂ:hghtgreens]qn‘)% efw

Mr Krabbs andlnsmferecenﬂyhadaLﬂ’Krabby,butxthasaotbeena occasion
for them., Mrs. Krabbshas been upset since she first. saw her new baby who had short
ey Sh it the hospital goofed and ‘mixed up ber bab with someone else’s ff- ‘
..~ baby. Mr, Kxabbs is homozygous for his-tall eyebaHS,whﬂbhxsmfe heterozygous for hier &
_tall eyebails, Some mem members of her family have short eyes, which is the recessive tralt Creidte
' Punneftsquareusmg'l‘ ﬁzedommantgeneandtfoﬂhemcessweone T e

: "’T’ T ‘T' = A.L:st g;ssxblegenotypﬁand Ifnotypesﬁormexrchﬁdmn.
: »‘E Tk TE B Dxd the hospltalmakeamlstake? Bxplmn your answet.
My bl Aoesrt

SM vt WWM/ MM%@?_@ ’-

.y




Name o

_ ;Bikxm Bottom Genetncs 2 . R
. Use your knowledge of genetlcs to complete this worksheet.

1. Usethe mformatxon for SpongeBob's iralts to write the phenotype (physwal appeamnce) for w,ch item.

| _BodvCaler | Vellowon. | Ble® | oo
 FyeShpe | Round®) . | . Ol ) -
Nose Style _ Long@® T Smbby O

' 2 Use the mfornzat:on in. the cha.rt above to wnte the genotype (or genotypes) for each trait below.

- '. ‘_ (a) Yellowbody ‘ e ‘ - ""7'-'(8) Smbbynose«-ﬁ__'-‘-__._f. .
i (b) Roundpants MV‘ - '(ﬂRowdeyes--_Mﬂ
¢ (c)Oval eyes- v -.(g) Squﬂmpalm G or Spr

il K S wi"-..(h)Bluebody_

e (d) Long nose ~ =

T 2 Detenmme*ihe genotypes for each usmg ﬂ:IB mfotmatioﬂ in the ehartabove

(a) Heterozygous mund eyes Q’(’ | (c) Homozygous long nose - i 2! z- L
(b) Purebred squar@ams $ (d) Hybnd yellow body 5
. 4, Oneof ] eBob-s cousms, Spon BﬁlyBob recenﬂy met aaﬁemamgal’ SPOngGerd at 1 31 K
_ dance and?glo mg iove. Use: your kn F;lge pf genenes to answer ﬂw questmns below SY 8 oo .‘

a) If ongeGerdysfathensaheterozygoussquarepamsandhermotherwa ' 1.0
x(:oZ:ndpsapots,whatrsher genotype? Complete the punnett square quiare to show the . ;Q/_S‘Q, é/,d/" .
possxble genotypes that would resulttohelpyoudetermme Gercky’s genotype. L

; (b) SpongeBﬂlyBob is heterozygous for his squarepants shape What is hxs genotype? s % i '

(c) Comp!ete the punnett square to show the possxbmtzes that would resu!t lf Bxlly Bob & Gerdy had

1O (e) What is the probabzhty of kids with squarepants? 25
() What is the probablhty oflods with rolmdpants? 5y,

L S - - (d) List the posslble genotypes and h otypes for the k1ds

3l




_ 5..SpongeBob’s aunt and ﬁncle,_ SpongeWilma and SpbﬁgeWiIbixf, have the biggest round eyes in the family. . ' o
Wilma is believed to be heterozygous for her round eye shape, while Wilbur’s family brags that they are a pure - -
. line, Complete the punnett square to show the possibilities that would result if SpongeWilma and - ‘

- SpongeWilbur had children. S R L o

(a) Givéthégeﬁotypé'fq:eachpgrsoﬁ.‘  Wilma - Q.%f’ S .Wilbi‘zr-_ R .. R

(b) Complete the piuz‘n'ett square to showtheﬁdssibiﬁtie's\fha‘t woﬁid r‘ésult if theyhadchﬁdren -

. Y LR LY
S o phlnopes G llpwns—
._;Q:;. e ee " (d) What s the probability that the kids woild liave round eyes? {00 %

@ o | @ ey e kaitioon e O.%

. Q, Q—» t'.'(c)Listﬂmépbss_ibdleggnotypesandphénotyﬁés_fbrthékids.

6. SpongeBob’s mother is so proud of her son and his new wife, ‘SpongeSusie, as they are
~ expecting a little sponge. She knows that they have a 50% chance of baving a little roundpants,
but is also hoping the new arrival will be blue (a recessive trait) like SpongeSusic and many

- members of her family. If SpongeBob is heterozygous for his yellow body color, what are the

chances that the baby sponge will be blue? - Create 2 punne#t square to help you answer this 4

. ‘ﬁ ‘/@ ) |
. g | 2{{}5“

7, Spo 'geﬁoﬁ’SWﬁtis famous ard;ﬁdmwn'fofﬁér itty, bitty stubl pose! She recently met 2 cute s¢ repints’
b which is a recessive trait. Would it be possible for themi to have a chil :qnttg

Sy e

.. fellow who also has a stibby nose, whi 5 osisil
" aregularlong tiose? Whypr why‘not?; Create & purinett square 1o heip you answer this question. - .-

8. IfSpong;anb"s aunt described in #7 wanted childrert with Iong-nus'éé, whattype of fellow' she need . |
. to marry in order to give her the best chances? Create apunnett square to help you answer this question, -~ -

TIEE) el st b e Do B 75
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Bikini Bottom — D;hybnd Crosses -

Use the chart to identify the genotypes of the following traits:

1. Heterozygous round eyes, biue\body _ﬁﬁ 55

2. Hybrid eye shape, purebred roundpants _¢&j~ A Q

3. Purebred roundpants, heterozygous long nose e Lﬁ@

Name

Trait Dominant Gene | Recessive Gene
Body Shape Squarepants (S) | Roundpants (s)
Body Color Yellow (¥) Blue (y)

Eye Shape Round (R) Oval (r}
Nose Style Long (L) Stubby ()

4. SpongeBob’s aunt, who is a roundpants, has a cute stubby nose. She has finally found the sponge of her dreams
and is ready to settle down. Her fiancé always comments on how adorable her nose is (he says it reminds him of his
mother’s — aww, how sweet!). They wonder what the chances are of that trait being passed on. Her fiancé is a

purebred squarepants and is a hybrid for his long nose.

A _Iden_tify the genotypes of the aunt and her fiancé.
' 'Aunt = Roundpants, Stubby Nose _==

B. What are the possable gamete combinations for each person?
Fiancé =

Aunt= A &g ﬁag ,@,@

‘ C. What are the posmb!e genotypes for their children? SA Lp wgdu?ﬁ

= . Prst dwo

- G AFEA VD
T ' 0

L - tast o
Flance Purebred Squarepants, Long Nose = SS LQ

SL SL S SL

5. As we know, SpongeBob is heterozygous for his yellow body color and hls squarepants, while his wife
SpongeSusie is blue and has roundpants. Use this information to answer the followmg questlons :

A. Give the genotypes- for each.

. SpongeBob =

Yy Sar

B. What are the possxble gamete combinations for each person? -

SpongeSusie =

SpongeBob = }’g A_,;gg 4d- SpongeSusie = Maé/

C. Complete the Punnett square based on the mfonnatmn provxded in #5.

D/

PAS

Yiss

_iaf'

A

Y9

E
I

!

Vv

V4

D. Answer the questions based on your Punnett square,

What is the chance of a blue baby? 4 5@ &

What is the chance of a blue squarepants? & 2 s 5%

What is the chance of a squarepants?

_20%

What is the chance of a purebred recessive for both traits? 5 .%

Contributed by Andrea Stonebraker

23




6. 1n starfish, pink body color (P) is dominant to orange (p), and thick eyebrows (T) are dominant over thin (t)
ones. Patrick, who is heterozygous for body color but purebred for thick eyebrows, has met Patti, who is recesswe

for both traits. 1) ﬁm pp"“‘z‘"f‘ |
A. What is Patti’s phenotype? _.& O ﬂﬁ 2 %é@ ; ; fm

B. Is it possible for the new couple to have offspnng that resemble their mother? Explain.

No,  Piaah. doesot Hive 4. lonie G € fo e

C. Before Patrick commits to this relationship, he would like to guarantee that his offspnng
would have his thick eyebrows as he thinks they make him smarter! You need to provxde

ev1denc e for or against the marriage with regards to eyebrows ONLY.

perohipe Wbl 9 U g e
Tel e ) b g Qe ke Only has
qua m”/? ‘?f ’g}oﬁé Y

7. While Squidward’s family boasts about bemg a purebred hne for dommant Hght
blue skin color, they are also purebred for a less distmgmshed trait: the recessive
trait of baldness. Lack of hair causes Squidward some self-esteem issues that he
does not want his children to face. He would like to ensure that his offspring have
hair AND with his blue skin color. What traits should he look for in a bride?

AMustshehaveha:r’?Expiam \}’&5, b@ﬁ' Opﬁgjm “C tSMLS ;‘)QWR?, ' ‘u war: :
Odomnint_for Ran(B_— R BBL4

Blue =B, Green=b

B. Must she be blue? Explain.
Hair

dommew: and. oy 14 has o B do give . Hair=H,Bald=h

C. Squidward has found a potcntial bride prospect w1th the green squid Octavia. Whﬂe Octawa has . hair, her father
does not. Determine the chances of their child being blue and having hair. .- ' o

Squidward's Genotype = @ﬁh h Octavxas Genotype = bb ‘H‘ h

D. Use the genbtypes in above to complete the Punnett square below and then answer the quest;ons

— L b  b#H o bh bh
Bh [ Bbih | Beith | Bbhh | \817%%
| | o | !
Vo \Vg N v | V)’ - /

E. Answer these questions based on your Punnett square,
For which traits, if any, is it possible for their offspring to be purebred? N £ k‘ﬁ‘ﬁf

What is the probability of their children being heterozygous for both traits? % o /y 0

Contributed by Andrea Stonebraker 9\4\ ,
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Date Class

Name

Modern Genetics * Adapted Reading and Study

| Pedigrees (page 119)

Key Concept One lmportant tool that geneticists
use to trace the mherltance of trarts in humans is

a pedlgree

s A pedigreeis a chart or “family tree” that tracks the |
members of a family that have a certain trait.

. Genetrcrsts use pedrgrees to follow a human trait
through several generations of a family. This helps
, genetrczsts ieam how the trait is inherited.

e ina pedrgree a circle stands fora female (woman) A
‘square. stands for a male (man). A line connecting a
~ square and circle shows that the man and woman are-
_married. Children are connected to the:r parents by a
line and a bracket L . _ .
. A shaded square or clrcle stands for a person who has ‘
the trait. A ha!f-shaded square or circle stands fora
_person \ who carries just one allele for the trait, but does
not show the trait. A person ‘who carries one a!lele fora
. trait, but does not have the frait is called a carrier. A
circle or: square that is not shaded stands for a person

_ who does not have the trait.
Answer the followrng questrons Use yeur te;_r_tboek and the,_‘ |
ideas above. - I L
3. What is a chart that fotlows a trait through several

" generations ofa famrly‘? Circle the Ietter of the correct

answer. | . ,
“a." Punneft square

b. allele combinations

(c.) pedigree

@ Pearson Education, Ing., publishing as Pearsan Prentice Halt. Al rights reserved,




Date Class .

Name

Modern Genetics * Adapted Reading and Study

4. Look at the symbol below.

a. Does this symbol stand fbr_a@ra female?

b. Doéé this sy_m’bcil s{an z person_Who_ has the
| or the frait? '

trait or one who is a(garrier

5. The chart below follows hemophilia in a family. -
'Hemophiiia is a genetic disorder in which the blood

does not clot normally. How many males (men) have

hemophilia? Circle the ietter of the correct answer. . -

2l

© Pearson Education, Inc., publishing as Pearson Prentice Haff, All rights reseeved.
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Date

Class

'C'ontent Practice A]

LESSON 2

Understanding Inheritance

Directions: On the line before each definition, write the letter of the term that matches it correctly. Each
term is used only once.

3!

1
7

ol
£ W N

.

1. threadlike structures in cetls

. contain instructions for traits

. two different forms of a gene

outward appearance

. determines outward appearance

ey

3

—
[

. represented by uppercase letters

. represented by lowercase letters

RR
Rr

. shows possible outcomes of genetic crosses

Copyright © Glencoe/McGraw-Hill, 2 division of The McGraw-Hill Companies, Inc.

Lk kb bk

Genetics

vk el R ek o
[P ™ B -

16.

shows inherited traits in a family

. produces a blend of the parents’ phenotypes
. when both alleles are expressed

. determines human blood type

when muiltiple genes determine a phenotype

can sometimes influence expression of genes

A dominance
f/gf pedigree
K7 genotype
B heterozygous
E. chromosomes
/F’.; codominance
A7 homozygous
/If: incomplete dominance

A genes

~47 environmental factors

A alleles
& multiple alleles

ﬁ recessiveness

N polygenic inheritance
ﬁ Punnett square

y.4 phenotype

ot

!
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Name Date Class

Modern Genetics = Section Summary

Advances in Genetics CHU sec3

Guide for Reading
» What are three ways of producing organisms with desired traits?

s What is the goal of the Human Genome Project?

For thousands of years, people have tried to produce plants and animals
with desirable traits. Selective breeding, cloning and genetic engineering
are three methods for developing organisms with desirable traits.

The process of selecting organisms with desired traits to be parents of the
next generation is called selective breeding. People have used selective
breeding with many different plants and animals. One selective breeding
technique is called inbreeding. Inbreeding involves crossing two
individuals that have similar characteristics. One goal of inbreeding is to
produce breeds of organisms with specific traits. For example, by only
crossing horses with exceptional speed, breeders can produce purebred
horses that can run very fast. Unfortunately, inbreeding also increases the
probability that organisms may inherit alleles that lead to genetic disorders.
‘Another selective breeding technique is called hybridization. In
hybridization, breeders cross two genetically different individuals. The
hybrid organism that results is bred to have the best traits from both parents.
For example, a farmer might cross com that produces many kernels with
" corn that is resistant to disease.

For some organisms, another technique, called cloning, can be used to
produce offspring with desired traits. A clone is an organism that is
genetically identical to the organism from which it was produced. One way
to produce a clone of a plant is to cut and grow a small part of a plant, such
as a leaf or stem. Several types of animals have beer cloned in recent years.

Another technique for producing organisms with desired traits is called
genetic engineering. In genetic engineering, genes from one organism are
transferred into the DNA of another organism. Genetic engineering can
produce medicines and improve food crops, and may some day correct
human genetic disorders. In a type of genetic engineering called gene
therapy, working copies of a gene may be inserted directly into the cells of a
person with a genetic disorder. Some people are concerned about the long-
term effects of genetic engineering.

A genome is all the DNA in one cell of an organism. The main goal of
the Human Genome Project has been to identify the DNA sequence of
every gene in the human genome. From the Human Genome Project,
scientists hope to learn more about what makes the body work and what
causes things to go wrong. A genetic technique called DNA fingerprinting
is used to identify people. No two people, except for identical twins, have
the same DNA.

=
o
[« I
@
=
3
(o2
m -
=
o .
o
]
[
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Artificial methods of Genetic control

Controlled breeding- Allowing only those organisms with the desired traits to reproduce.

Mass Selection- Choosing the desired organisms (those with the desired traits or characteristicsj
from a large mass or Number of organisms. This method is used to produce new varieties but not
ristics, It merely reshuffles alleles so new combinations of various characteristics

new characte
occur in offspring.

Inbreeding-The process of c_rossingrtwo closely related individuals. This ensures that succeeding
generations carry the desired trait’ it preserves desirable characteristics within a breed. In
animals- siblings are crossed, with plants- self fertilization is used. :

Negative side is inbreeding depression which results in a decrease in the healt
succeeding generation. ,
Solution- Outcrossing. An inbred organism is crossed with a less closely related organism.
' Basically, introducing a riew genes into a blood line ) '

h ar fertitity of each

bridization- the crossing of two breeds to obtain an offspring with cha racteristics.of bo'th

Hybridization
parents. This technique increases the number of desirable characteristics in an organism. This

process can lead to new breeds or varieties,
Ex. Mule = female horse (large size & strength) X male donkey (hardiness)
Unfortunately, mules are sterile since 2 different species (different number of

chromosomes) were bred.

A method of asexual reproduction in which a single body cell produces large numbers of

Cloning-
dentical to other offspring and its parent.

identical cells resulting in organisms i

Genetic Engineering- Scientists manipulate the genes of organisms~ isolating genes, creating
artificial genes and moving genes from one DNA molecule fo another. ~

Ex. Producing insulin from genetically. altered bacteria.
Insulin regulates the amount of sugar in the bloodstream. Until recently; people with diabetes

have been given insulin produced from cows & pigs. This insulin contains foreign proteins which
ray cause allergic reactions. Insuiin from genetically altered bacteria contains no foreign

proteins.

Ex. Human growth hormone controls bone growth, Children with lack encugh of this prote'in Qrow
very slowly and never reach normal size. Genetic engineering has made it possible fo make large

amounts of this hormone to treat children and also freat slow-healing bone fractures.

Ex. Agricultural uses have created genetically enginesred food products and plants resistant t
herbicides. Concern arises to how these products will affect the human population eating these

products. For example, wide use of herbicides is linked to genetic damage, birth defects &
cancer.

As technology for genetic engineering advances, new benefits and new problems arise. itis
important that citizens keep informed about these pro’s and cons. _

-> Extra credit option: Research a product produced by genéﬁc engineering. (+5)

1. Explain, in detalil, the product and how it was genetically engineered.

2. List One “pro” and one “con” for this development.

3. Express your view point. Do you agree or disagree with the development of this product?
Why or Why not? ' 34
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