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10.1 Mendel and the Garden Pea

= The tendency for traits to be passed from parent to
offspring is called heredity

« [he first person to
systematically study heredity

=« Austrian monk who studied
science and mathematics

=« Worked with garden peas in
his monastery

Gregor Mendel (1822-1884)
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Mendel's Experimental System

= Mendel chose the garden pea for several reasons

1. Many distinctive
varieties were available

2. Small and easy to
grow

3. Short generation time
and lots of offspring

4. Both male and female
reproductive organs are
enclosed within the pea
flower

Petals

Anther &

Carpel ¢
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Bl stamens (male parts) removed  [E3 Pollen from tall pea plant flower [E) Pod from cross-pollinated plant [l Mature plants developed from
from flowers of short pea plant transferred to female part of short contains seeds, each representing seeds can reveal inheritance
to prevent self-pollination. pea plant flower. an independent offspring. pattern for gene controlling

plant height.

Copyright ©The McGraw-Hill Companies, Inc. Permission required for reproduction or display



Mendel's Experimental Design

= Mendel selected seven characteristics to study, each
of which had two distinguishable traits

= He let each variety self-fertilize for many generations
to ensure it was true-breeding

=« He crossed individuals from two different varieties
that differ in only one trait
P (parental) generation = Pure bred lines

F, (First filial) generation = Offspring of cross-fertilization
of parentals

F, (Second filial) generation = Offspring of self-fertilization
of F, plants
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Mendel's Experimental Design

Pollen transferred from
white flower to carpel

Anthers ©f purple flower

[ | [ |
Self-fertilization Self-fertilization

1 1 Cros&ffizafbn ’
Pk $ ﬁ""

Mendel let each variety self-fertilize for § | To produce an Fy generation, Mendel
several generations, producing a true- § | pushed aside the petals of a white
breeding P generation. flower and cut off the anthers. He then
placed that pollen onto the female
structures of a similarly castrated
purple flower, where cross-fertilization
took place.

Self-fertilization

)
b %

To produce an F» generation, Mendel
let the plants in the Fy generation
self-fertilize.

.......

Fig. 10.3 How Mendel conducted his experiments
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10.2 What Mendel Observed

= For all seven pairs of contrasting traits studied,
Mendel observed the same results

1. The F, generation showed only one of the
two parental traits

« He called it the dominant trait
« The recessive trait was not expressed

2. The F, generation showed an ~ 3:1 ratio of
the dominant:recessive parental traits
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TABLE 8.1 SEVEN CHARACTERS MENDEL

Dominant Form

Purple flowers
| 3 Yellow seeds
2\ Round seeds
-
Green pods

STUDIED IN HIS EXPERIMENTS

Recessive Form

White flowers

/{ Y
l\ { ig ‘, ’
Green seeds ;:

Wrinkled seeds s
AT

';”

Yellow pods e

)

F, Generation
Dominant:Recessive

705:224

6022:2001

5474:1850

428:152

Ratio

3.151

(3/4:1/4)

3.01:1
(3/4:1/4)

2.96:1
(3/4:1/4)

2.82:1
(3/4:1/4)
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TABLE 8.1 SEVEN CHARACTERS MENDEL STUDIED IN HIS EXPERIMENTS

Character F, Generation
Dominant Form X Recessive Form Dominant:Recessive Ratio
o Inflated pods X Constricted pods 882:299 2.95:1
> ' (3/4:1/4)

Axial flowers X Terminal flowers 651:207 3.14:1
(3/4:1/4)

Tall plants X Dwarf plants 787:277 2.84:1
(3/4:1/4)
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- P (parental) : Cross-
Flg. 10.5 generation ﬂ } fertilize

Purple ©  White

F1 generation ﬁ Self-fertilize
Mendel let the F, plants

Fo generatlon

self-fertilize for another
generation ;D
Purple Purple urple Whlte

Fz generation

He concluded from the i
results that the 3:1 ratio B
IS a disguised 1:2:1 ratio 1;/ | ;L

1 : 2 - 1

True- Not-true- True-
breeding bregding breeding
dominant dominant recessive

PPy
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Two alleles end up in different gametes

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

= Monohybrid cross 0 Tal Female parent
1 Short

Mating between 2 1
heterozygotes for one Female gametes (1:1)
gene FooN
F, has phenotypic = . t
ration of 3:1 Male parent é’] m (O
Similar results in 7 pea Tt 8
plant traits 0 RN
Punnet square reveals =

. . G typi tio 1:2:1
allele combinations e'(‘1° T2 r?t'fn)

Phenotypic ratio 3:1
(3 tall: 1 short)
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a. Parents b. Parents Parents (2 Parents Parents
e v v ¢ . \ o
[ = e

‘ \ | l I ‘ | l ' |

. . o o . ¢ o o 3 o o o
a;. i g g g
All short offspring All tall offspring Some tall, some All tall offspring Some tall, some

short offspring short offspring
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10.3 Mendel Proposes a Theory

= Mendel proposed a simple set of hypotheses

1. Parents do not transmit traits directly to their
offspring

= They do so via factors (now termed genes)

2. Each parent contains two copies of the factor
governing each trait

=« If the two copies are the same, the individual is
called homozygous

= If the two copies are different, the individual is
called heterozygous
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10.3 Mendel Proposes a Theory

= Mendel proposed a simple set of hypotheses

3. Alternative forms of a factor lead to different
traits

« Alternative forms are called alleles

= The appearance of an individual is its phenotype
= The genetic composition of an individual is its genotype

4. The two alleles that an individual possesses do
not affect each other

5. The presence of an allele does not ensure that
its trait will be expressed in the individual
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Review the Concepts

« List the three expressions of genetic traits.

=« When two true-breeding parental genotypes
are crossed, the offspring are referred to as
the generation?
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Analyzing Mendel's Results

= Each trait is determined by the inheritance of two
alleles: one maternal and one paternal

These alleles, present on chromosomes, are distributed to
gametes during meiosis

Locus for first Locus for second
gene containing gene containing
allele Por p allele Yory

/ / Paternal homologue
|

Homozygous
genotype YY

Heterozygous

genotype Pp Homologous
I

chromosomes

Maternal homologue

Fig. 10.6 Genes on homologous chromosomes
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Analyzing Mendel's Results

« Consider Mendel's cross of purple-flowered with
white-flowered pea plants

P (dominant) allele = Purple flowers
p (recessive) allele - White flowers

Using these conventions, the above cross can be
symbolized as

« PP X pp
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Punnett Squares

« A Punnett square is a grid structure that enables the
calculation of the results of simple genetic crosses

« Possible gametes are listed

_ . Gametes
along two opposite sides P p
« Genotypes of potential /—X
offspring are represented Pl—H" > AP
by the cells in the square Gametes
= The frequency of these . v S M
genotypes in the offspring is " PP
expressed by a probability
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Fig. 10.10 How Mendel analyzed flower color

White (pp) Purple (Pp)

A
ﬂ :

@ / Probability Q

Probability

1 (0]
is 100% B 290

50%

25%

pp
F1 generation Fo> generation
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he Testcross

= A genetic procedure devised by Mendel to determine
an individual’s actual genetic composition

= A purple-flowered plant can be homozygous (PP) or
heterozygous (Pp)

One cannot tell by simply looking at the phenotype

One can tell from the results of a cross between
the test plant and a homozygous recessive plant
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Fig. 10.9 How Mendel used the testcross to detect heterozygotes

Dominant phenotype
(allele distribution unknown)

Homozygous Homozygous
recessive recessive
(white) . (white) ,

All offspring purple;
therefore unknown
flower was

homozygous.

Half of offspring white;
therefore unknown
flower was heterozygous.

Alternative 1 Alternative 2
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10.4 Mendel's Laws

Mendel's theory of heredity is one of the most
important theories in the history of science

It has been so well supported by experimental results that
his major proposals are considered “laws”

Mendel's first law, or law of segregation

The two alleles of a gene separate when forming gametes,
and gametes combine randomly in forming offspring

Mendel's second law, or law of independent
assortment

Alleles of genes located on different chromosomes are
inherited independently of one another
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Homologous Gametes
chromosomes /
. /
) — YR voss S N
N Replication "= 7 Segregates alleles / /
ininterphase into gametes \R\ T,
Parent 1 .

[ Diploid (2n) FERTILIZATION =
Il Haploid (n)

Gametes
combine % /
/ ) at random >
T 4 -
J / S— Offspring (F4)

(equal probability)

) &)

Gametes

Parent 2 \\\ T
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P generation Round, yellow @ X €& Wrinkled, green

/I

Meiosis

L
‘ G
Round, yellow Wrinkled, green
(RRYY) (rryy)

Fertilization

(ry)

Fig. 10.10 Analysis
of a dihybrid cross

F4 generation
All round, yellow

®

(RrYy)

Meiosis
(chromosomes
assort
independently
into four types
of gametes)

(RY) (Ry) (rv) (ry)
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F4
a.
F, Possible allele combinations
in female gametes
RY Ry ry ry

I
<

iyl
<

Possible allele combinations
in male gametes
=~
~<

<

Phenotypic ratio 9:3:3:1

.
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10.5 How Genes Influence Traits

« Genes specify the amino acid sequence of proteins

The amino acid sequence determines the shape
and activity of proteins

« Proteins determine in large measure what the
body looks like and how it functions

= Mutations in a gene result in alleles

This ultimately leads to a change in the amino
acid sequence and, hence, activity of the protein

« Natural selection may favor one allele over another
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Review the Concepts

= lall is dominant to dwarf in pea plants. If
two dwarf pea plants were crossed, their
offspring will have which traits?

= Two true-breeding pea plants are crossed,
one with purple flowers and the other with
white. Their offspring will have which traits?

= Mendel tested for heterozygotes by using
which kind of cross?
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Primary
transcript

Hemoglobin
gene

Chromosome
#11

Human genome

has the amino acid sequence e

information scattered within I EEes e _

other RNA sequences. = RNA transcript of Hb gene
An RNA copy
is made

encodes the information
specifying the amino * DNA
acid sequence of the e o
protein hemoglobin. % L7

contains about 1,000 genes. % ,,’
| — ——— ﬁ—-n

Chromosome

is composed of 3 billion
nucleotides, arranged in
23 pairs of chromosomes.

Chromosome

Nucleus

Fig. 10.11 The journey from DNA to phenotype
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Breathing

Hemoglobin
protein

Polypeptide

Messenger
RNA

is possible because Hb protein
is capable of binding O,
molecules in lungs, and
releasing them in tissues.

becomes functional after

the amino acid chain of the
polypeptide folds into its active
shape.

is assembled based on the
nucleotide sequence of
the mBNA.

transports the sequence
information to where it
is used.

<— |nhale O, in air

\ O, circulates to body tissues
Exhale COz  yithin Hb-containing red

blood cells.
Lung

@— Folded Hb protein

OQ JOJQJQOQ -~ Chain of amino acids

- Hb mRNA

Unneeded portions
are removed

Fig. 10.11 The journey from DNA to phenotype
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10.6 Why Some Traits Don’'t Show
Mendelian Inheritance

= Mendelian segregation of alleles can be disguised
by a variety of factors

1. Continuous variation

2. Pleiotropic effects

. Incomplete dominance
+. Environmental effects
5. Epistasis

. Codominance
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Continuous Variation

= Most traits are polygenic fig' 1012 fﬂm
They result from the pm—
action of more than = . &4 _

. These genes contribute =xiremes are much
in a cumulative way to £ intermediate values
the phenotype \

The resultis a g |
gradation in 3 A
phenotypes or O e T
continuous variation e

(b)
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Pleiotropic Effects

= Alleles that have more than one phenotypic effect
are said to be pleiotropic

= Ihe effect may be Fig. 10.13

' - Defective cf gene produces faulty chloride transport channels—
dominant with respect Sl I v LU e

to one phenotype,
and recessive with

reSpeCt tO anOther of Liver Pancreas Lungs  Sweat glands
= Pleiotropic effects are | n™"" l l l l

characteristic of many e G ol

. . . deficiency causin mucus from

inherited disorders nafibinchoss sk rge s

bleeding infections

Cystic fibrosis
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Incomplete Dominance

= Not all alternative alleles are fully dominant or fully
recessive in heterozygotes

« Some pairs of alleles exhibit incomplete dominance

They produce a heterozygote phenotype that is
intermediate between that of the homozygotes

Example
= Flower color in the Japanese four o’clock
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Parental
generation

rif2
~ All pink flowers

84 Self-fertilization
’ (F4 cross)

F, generation Possible female gametes
rq

ry

Possible male gametes
S

rqra rara

Phenotypic ratio 1:2:1
(1 red : 2 pink : 1 white)

Genotypic ratio 1:2:1
(M rqry 22rqrp 21 r5rp)
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Environmental Effects Color resembles

snowy background
in winter

= The expression of some
genes is influenced by
environmental factors, h
such as temperature ﬁw ;

e
3 S : “ _a’
S, /
*?“vf'f.»s’#*-"»

e I SR 5, Ty 5

Color reéembles ,
= Some alleles are tundra background

heat-sensitive in summer

Arctic foxes make fur

pigment only when
the weather is warm
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Epistasis

= Interaction between two genes where one of them
modifies the phenotypic expression of the other

= In 19110, the geneticist R. A. Emerson crossed two
true-breeding corn varieties with white kernels

To his surprise, all F, plants had kernels
The plants of the F, generation showed a ratio of 9
. 7 white

Mendelian genetics predicts a 9:3:3:1 ratio
So why is Emerson’s ratio modified?

Copyright ©The McGraw-Hill Companies, Inc. Permission required for reproduction or display



Fig. 10.16
= [here are two genes J

that contribute to

kernel color
B - Production of
. F, generation
plgment All purple
A - Deposition of (AaBb)
pigment
= Either gene can block
the other’s expression
TO prOd uce F, generation
pigment a plant T
must possess at 7/16 white

least one functional
copy of each gene
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Codominance

Unlike incomplete
dominance, both alleles

= Some pairs of alleles are expressed

exhibit codominance

They produce a
heterozygote
phenotype that is
a combination of
that of the two
homozygotes

Example

=« Roan color In
horses
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= The gene (termed /) that determines the ABO blood
group in humans has more than one dominant allele

The encoded enzyme adds sugar molecules to
lipids on the surface of red blood cells

= A adds ga
= [° adds ga
= / adds neit

actosamine
actose

ner sugar

« The [/ and P alleles are codominant
« The / allele is recessive to both

« 1 he different combinations of the three alleles
produces four different phenotypes
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Genotypes Phenotypes Type A
Surface antigens | ABO blood type \ /A IA
Py B
A: Only A Type A
14 o o
' ()]
g g
, = >
A ; - \ ) ’B .. '_
Type A Type A
A A A i
B B i<
m
m
2 2 B
B =
= A ; G i
A A A (o)
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10.7 Chromosomes Are the Vehicles
of Mendelian Inheritance

« The chromosomal theory of inheritance was first
formulated by Walter Sutton in 1902

It basically states that Mendelian factors are found
on chromosomes

= Investigators soon pointed out a major problem with
the theory

Number of independently assorting traits is far more
than an organism’s number of chromosome pairs




Review the Concepts

In snapdragons, pink-flowered plants are produced
when red-flowered plants are crossed with white-
flowered plants. What type of inheritance can best
be described as?

What are called several traits that are affected by
the same allele?

In the human ABO blood grouping, there are four

basic blood types, type A, type B, type AB, and
type O. The blood proteins express themselves
due to what trait?

Foxes, cats, and rabbits have enzymes that are
heat-sensitive. What causes the seasonal
variation in coat color?
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10.7 Chromosomes Are the Vehicles
of Mendelian Inheritance

« Confirmation of Sutton’s theory was provided by a

single fruit fly, discovered by Thomas Hunt Morgan
in 1910

The mutant was a
white-eyed male
Drosophila wild-type
flies are red-eyed

=« Morgan immediately set out to determine whether
this new trait is inherited in a Mendelian fashion
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« P: white-eyed male X red-eyed female
All F, was red-eyed
« Thus, red eye color is dominant over white

= The F, was then self-crossed
The F, was
« ~ 1/2 red-eyed female
= ~ 1/4 red-eyed male
= ~ 1/4 white-eyed male
Thus, the eye color segregates
« But why is white-eyes only found in males?
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= In Drosophila, the sex of an individual is
determined by the number of X chromosomes

Female flies have two X chromosomes
Male flies have only one

= 'he solution to Morgan's puzzle is that the
gene for white eye color resides only on the X
chromosome

A trait determined by genes on the sex
chromosomes is said to be sex-linked
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X chromosome with X chromosome with
white-eye gene

Parents

F, generation

Morgan’s
experiment
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Chromosome 'l';om" of genes

The chromosomal
location of Mendel’s
seven characters

|

Flower color Seed color

Independent
segregation is not
possible with this

pair of traits

k

Flower position Pod shape Plant
height

|

Pod color

Seed shape
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10.10 Human Chromosomes

« Human somatic cells have 23 pairs of chromosomes
22 pairs of autosomes
1 pair of sex chromosomes
« XX Iin females
« XY In males

= Failure of chromosomes to separate correctly in
meiosis | or |l is termed non-disjunction

This leads to an abnormal number of
chromosomes, or aneuploidy
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Metaphase |

Nondisjunction can also
occur in anaphase |l

Anaphase |
o . Nondisjunction:
Nondisjunction oo i
. to t
in anaphase | G
Metaphase |l

Results in four gametes: two are n+1 and two are n-1
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10.10 Human Chromosomes

« Humans with one less autosome are called
MONOSOMICS

These do not survive development
= Humans with one extra autosome are called
trisomics
The vast majority do not survive
Trisomy for only a few chromosomes is compatible
with survival

« However, there are severe developmental
defects
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Down Syndrome

=« Caused by trisomy 21

q % *
e, K, - kW £ T
=% 5 ik "V
L - - & 1 s
o = 2] '.' hd ‘ : c da? p'
.- 0= ‘5 . e % ¥
1 2 3 4 5
b4 -] - -‘- -~
e it BB L
s e - 5 2% ts 1%
&y %t 23 'Y Qe %

6 7

VR e i
§2 << vy
13 14 15 16 17

(@) (b)
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Down Syndrome

100.0-

« Frequency is

% 30.04
. = 20.0- 1 . 1 f
sbout 1in750 | £¢ =] [
children ce 007 | under 30
O =
However, it is =8
much mor g > 1in 16 if
uc ore _§ g 2.0- mother is
common among S oo over 45

children of older
women 03-

l | | l I [ |
15 20 25 30 35 40 45 50
Age of mother

Fig. 10.25
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Nondisjunction Involving Sex Chromosomes

= Aneuploidies of sex chromosomes have less
serious consequences than those of autosomes

However, they can lead to sterility

= Nondisjunction of the Y chromosome
Yields YY gametes and ultimately XYY zygotes
Frequency of XYY is 1in 1,000 males
= In general, these are phenotypically normal
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Fig. 10.26 Nondisjunction Female | xx
of the X chromosome / \

Nondisjunction

/ \

@ @

Female Female
(Turner
(RIS A) syndrome)
XXY Oy
Male
(Klinefelter Nonviable
syndrome)

Copyright ©The McGraw-Hill Companies, Inc. Permission required for reproduction or display



10.9 The Role of Mutations
iIn Human Heredity

« Mutations are accidental changes in genes

They are rare, random and tend to produce
recessive alleles

= Mutations cause genetic disorders

= [he inheritance of these disorders, as well as
harmless traits, is studied by looking at pedigrees

Family trees that identify individuals with the
disease/trait
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a. Polydactyly

] O

Albinism

b.
~

One couple
has a son

and daughter —
with normal
pigmentation.

Ao

— Another couple

has one son and
two daughters
with normal
pigmentation.

— The daughter from the first
couple and the son from

the second couple have
three children. One son and
O one daughter have albinism.

Their other daughter has
normal pigmentation.

Female O O O

Normal Carrier  Affected

we [] [0 [

a: © Lester Bergman; b: © Joe McDonald/Visuals Unlimited
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Hemophilia: A Sex-Linked Trait

« Hemophilia is an inherited condition in which the
blood clots slowly or not at all

= [Wo genes that encode blood-clotting proteins reside
on the X chromosome

=« Hemophilia is an X-linked recessive disorder

Males develop hemophilia if they inherit one
mutant allele from their mother

For females to develop hemophilia, they have to
iInherit two mutant alleles, one from each parent
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x | Eggs
XX XX
XY Xy

1.4 um
both: © Andrew Syred/Photo Researchers, Inc.
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a. Cross of true breeding white-eyed male with red-eyed female b. Cross of true breeding red-eyed male with white-eyed female
@ Dominant allele; encodes red eyes @ Dominant allele; encodes red eyes
@ Recessive allele; encodes white eyes @ Recessive allele; encodes white eyes

P Female with red eyes — -~ P Female with white eyes
x@ x@ /] xX®  x®

® v/ /(

2 @ b 2 3

R X x@ | x ¥ x@ ‘ ] X x@| xW x®@

E 8

£ <

3 E

FRRA XYy | xWy .2 v x®y x@®y

2 N

All females have red eyes

All offspring
All males have white eyes

have red eyes

4

A
£,
,
[ 7 7

Fy Female with red eyes — A\ Fy Female with red eyes
x@ x®@ H xD x@

8 &/ $

G xW x W | xW x® . & X® x®x®

E

Te 2

g £

o v BNUAE x®y > ¥V IR x@Ov

. E

50% of females have red eyes

’ \\\< 50% of females have white eyes

All females have red eyes
50% of males have red eyes

50% of males have white eyes 50% of males have red eyes

50% of males have white eyes
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Royal hemophilia
Started by a mutant allele in Queen Victoria of England
Three of her nine children received the defective allele
= They transferred it by marriage to other royal families

‘ 2
¥ Queen g‘ JF
" Victoria | & -

I U = 2 I 0 Copyright ©The McGraw-Hill Companies, Inc. Permission required for reproduction or display



Normal male

In all, 10 of Victoria’s male descendants had hemophilia
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XH

o

Heterozygous female

O Noncarrier female D Normal male
O Carrier (heterozygous) female D Affoatsd male

@ Possible carrier female

xH xh
XHxH XHxh
O Normal O Carrier
daughter daughter
XAy xhy
|:] Normal |:| Son with
son hemophilia

Edward Victoria Princess of
1 Duke of Saxe-Coburg-Gotha
Kent

of England

Queen Victoria

FIBO Drom  Dpoo

King Edward VII Victoria Emperor Beatrice
of England Frederick 11l
of Germany

Albany

v OO O

w O

™

(no affected
descendants)

Modern English

50O OO LoD

Alix sar Nicholas Il Irene | Prince Henry King Vlctona
(Alexandra) of Russia of Prussia Alfonso XIII
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Sickle-Cell Anemia: Recessive Trait

« Sickle-cell anemia is an autosomal recessive trait in
which the protein hemoglobin is defective

Affected individuals cannot properly transport oxygen to
their tissues

O Homozygous for sickle-cell

allele (carrier of the disease)

[] Homozygous for normal
| allele (unaffected)

allele (affected by the disease)
I]_ I Heterozygous for sickle-cell
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Sickle-Cell Anemia: Recessive Trait

Smooth shape allows Irregular shape
for easy passage causes blockage
through capillaries of capillaries

Normal red blood cell Sickled red blood cell
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Sickle-Cell Anemia: Recessive Trait

= Ihe sickle-cell allele is particularly common among
people of African descent

It increases resistance against malaria

Close match between
istributien of sickle-cell ¢
U allele and malaria
m

Sickle cell P. falciparu
allele in Africa malaria in Africa
BM1-5% [IMalaria
B5-10%

BM10-20%
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ay-Sachs Disease: Recessive Trait

Tay-Sachs disease is an autosomal recessive trait in
which the enzyme hexosaminidase A is defective

Affected individuals cannot break down specific
lipids
= These lipids accumulate in brain cells
= Children die by five years of age

The disease is very rare in human populations
However, it has high incidence in Ashkenazi Jews
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Tay-Sachs Disease: Recessive Trait

| Enough enzyme | .
to prevent CNS
deterioration
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Tay-Sachs Carrier Normal
(homozygous (heterozygous) (homozygous
recessive) dominant)

Percent of normal enzyme function
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Huntington's Disease: Dominant Trait

= Huntington’s disease is an autosomal dominant trait
that causes progressive deterioration of brain cells

100

« It is a fatal disease

However, it
persists in human
populations
because it has a
late onset S e
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Review the Concepts

=« Down syndrome in humans is due to the
alteration of which chromosome?

= Humans who have lost one copy of a
chromosome are called and
generally do not survive development.

= Hemophilia is a genetic trait link to what
chromosome?
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10.10 Genetic Counseling
and Therapy

« Genetic counseling identifies parents at risk of
producing children with genetic defects and
assesses the state of early embryos

It also offers advise on medical treatments and
options

« High-risk pregnancies
Parents with recessive alleles
Mothers older than 35




Genetic Screening
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= Amniocentesis

Usually performed in
the fourth month of

pregnancy

« Ultrasound

Used to locate the fetus
during amniocentesis

Used to examine the
fetus for signs of major
abnormalities
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Genetic Screening

» Chorionic villus sampling

Cells are removed from a region of the placenta
termed the chorion

This procedure offer advantages over amniocentesis
« Used earlier in pregnancy
= Yields results faster

However, it increases the risk of miscarriage

= The fetal cells obtained by these procedures are
then grown in culture
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Genetic Screening

=« Genetic counselors examine fetal cell cultures
for three main things

1. Chromosomal karyotype
= Aneuploidies or gross chromosomal alterations

2. Enzyme activity
« Lack of enzyme activity signals a disorder

3. Genetic markers

= The genes for certain genetic disorders are
associated with other nearby mutations
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DNA Screening

= Versions of the same gene in different individuals
may differ in only one DNA nucleotide

These differences are termed single nucleotide
polymorphisms (SNP)

= Screening of SNPs and comparing them to known
SNP databases may detect certain genetic disorders

However, SNP profiling raises important ethical
Issues
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