Medical Genetics
Stage :3
By:
Dr. NOOR MAIJID



Let’s See some Normal
Karyotypes!
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http://home.earthlink.net/~heinabilene/Bigframe_links/mgk.html

What 1s a chromosomal
mutation?

A mutation that involves the
— Addition
— Deletion

— Translocation

— Non-disjunction

Of a piece or a whole chromosomes.



MUTATIONS
What type of mutation involves the
presence of extra chromosomes or the

deletion of chromosomes?

Nondisjunction!!!!! Trisomy: any extra

chromosome

In trisomy cases, you end

up with 47 chromosomes
instead of 46

Klinefelter’s syndrome
has the genotype XXY
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The non-disjunction rate increases with Mom’s age

Trisomy 21 is one of the most common causes of
mental retardation (IQ between 25-74).

— An average person has an 1Q between 90-7170.
This results in a number of characteristic features:

— Short stature, broad hands, stubby fingers and
toes, a wide rounded face, a large protruding
fonque that makes speech difficult. Individuals
with this syndrome have a high incidence of
respiratory infections, heart defects, and leukemia.

Incidence:
— 1/750 live births.

— Mothers in their early twenties have a risk of
1/1,500.

— Women over 35 have a risk factor of 1/70, which
jumps to 7/25 for women 45 and over.
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http://news.bbc.co.uk/olmedia/1655000/images/_1658110_downsgirl150.jpg
http://www.bbc.co.uk/southyorkshire/myspace/dsa/hannah.jpg
http://www.christiananswers.net/q-sum/downs02.jpg
http://www.tbinet.org/einstein-syndrome/house/img/evan.jpg
http://faculty.fairfield.edu/fleitas/babeds.jpg

Edward’s Syndrome

* This karyotype demonstrates frisomy 18
* Shorthand: (47, XY, +18).

* |f the genotype is XY, what is the
gender of this individual?

— male




* 30% of these children die within the first
month and only 10% survive one year.

e There is severe menial retardation.

 Other characteristics:

— elongated skull, a very narrow pelvis, rocker
bottom feet.

— the ears are often low set and the mouth and teeth
are small.

— nearly all babies born with this condition die In
early infancy.






http://images.google.com/imgres?imgurl=www.apprentoile.u-bordeaux2.fr/WEmbryo/Wemb_Ico/fig038.gif&imgrefurl=http://www.apprentoile.u-bordeaux2.fr/WEmbryo/Wemb_Ico/Fig038.htm&h=368&w=255&prev=/images%3Fq%3Dedwards%2Bsyndrome%26svnum%3D10%26hl%3Den%26lr%3D%26ie%3DUTF-8%26oe%3DUTF-8%26sa%3DG
http://images.google.com/imgres?imgurl=members.optushome.com.au/trisomy/imrayne.gif&imgrefurl=http://members.optushome.com.au/trisomy/&h=320&w=240&prev=/images%3Fq%3Dtrisomy%2B18%26svnum%3D10%26hl%3Den%26lr%3D%26ie%3DUTF-8%26oe%3DUTF-8
http://www.emedicine.com/ped/images/674Tri18-hand.jpg

Other Trisomies of Interest:

 Here 1s an
example of
trisomy 16.

Wi
TRIRIRIRL IR

 This 1s the most
common
chromosomal

'aln H 4 p,”a | aix E'EE. i-ﬁ

T )
abnormality, i
but the fetuses ' .
NEVER Many first trimester fetuses are

survive past the lostin this fashion (many are
first trimester  "silent' abortions).




Trisomy 13: Patau Syndrome

* Shorthand: (47, XX, +13).

e Occurrence:

— Only [/ 1n 15,000 live births. (most aborted
naturally)

e Survival:

— Forty five percent die within the first month
— 90% by six months
— Less than 5% reach 3 years.



Why 1s death so frequent?

There 1s severely abnormal cerebral functions and virtually
always leads to death in early infancy. This baby has:

very pronounced clefts of the lip and palate, broad nose,
small cranium, polydactyl, deatness, and nonfunctional
eyes. Heart defects and severe mental retardation are also
part of the clinical picture.



http://home.earthlink.net/~heinabilene/karyotypes/polydact.htm
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http://medgen.genetics.utah.edu/photographs/diseases/high/69a.jpg
http://members.optushome.com.au/trisomy/imjayden.gif
http://www.trisomyonline.org/domhoff4.gif
http://www.trisomyonline.org/domhoff3.gif

Trisomy would feel left out




Turner’s Syndrome

 Gentoype: XO
* ltis NOT linked to
maternal age.

« Women with Turner's
syndrome can live relatively
normal lives, though they are
unable to bear children.

The phenotype of this
female includes short stature,
short broad neck, and a broad
chest. Intelligence does not
seem to be affected.



Translocations

A section of a
chromosome 1s moved
from one chromosome
to another!

* The material 1s not
lost, but inserted 1n a
place where 1t 1s non-
functional




Let’s see that up close!
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Onto. Deletions!

Karyotype: 46>y, del[5)[p14.2]




Cr1 du Chat

Cry of the Cat
individuals sound

like cats crying.
Why?

The larynx of the
child 1s
improperly
developed.




Fun Facts About “The Cat”

 The cause of this condition is a deletion of
about half of the short arm of chromosome 5.

* Cri-du-chat babies are severely mentally
retarded, round face, low set ears, heart
disease, and have a small cranium.

* Occurrence:
— 1/1,000,000 live births.
— Karyotype: )
46XX or 46 XY with chromosome }
#5 upper arm deletion. ( R
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Klinefelter’s Syndrome

« What type of mutation would cause a person
to have an extra X chromosome?

— NONDISJUNCTION!I
 Qccurrence:
— about 1 in 500 males

» Affected persons being relatively normal.

— Abnormality includes: tall stature, sterility,
enlarged breasts.




The not so “superman”- Jacobs
Syndrome

* What type of mutation would cause an

Individual to have one less chromosome than
normal?

- NONDISJUCTION!
* QOccurrence:

— 1/1000 live male births.
* Apperence:

— Men with this karyotype are tall and have low
mental ability.
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