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1) Prenatal:  before birth

· Amniocentesis: needle inserted through belly into the amniotic sac

· Withdraw a small amount of amniotic fluid

· Fluid contains cells from the baby

· These cells can be looked at for genetic disease or abnormality as well as determine the baby’s sex

· Chorionic Villi Sampling: needle inserted through vagina into the placenta

· Snip off a sample of cells from the placenta

· These cells contain the same genetic code as the baby

· Method to collect cells for chromosomal analysis

2) Postnatal: After the baby’s birth

· Test for cystic fibrosis (look at enzyme levels)

· Test for PKU (phenylketonuria) look for incompletely digested amino acids in blood --> leads to brain disease

· Test for Tay Sachs --> enzyme disorder --> lead to death by 5

· Test for 100’s of others!
Preparing a Karyotype:

· Karyotype = to distinguish one chromosome from another

· Should have 23 pairs with no additions or deletions

· Process below:
1) Collect cells and look for cells during metaphase

2) Break apart cells, spread out, stain & photograph them

3) Cut out photos, lay out & match them to their partner

4) Count the total # of chromosomes: should = 46

5) If you have more or less than 46, determine which chromosome pair is involved --> leads to a diagnosis of a non-disjunction disorder!
Sample Karyotype Chromosome Disorders:

1) Down’s Syndrome: 47 chromosomes

· An extra 21st chromosome --> trisomy 21
· Mental retardation, poor muscle development, large tongue, flat forehead

2) Klinefelter’s Syndrome: 47 chromosomes

· An extra X chromosome (XXY)

· In males only, small testes, sterility, mental delay

3) Turner’s Syndrome: 45 chromosomes

· Only 1 X chromosome in females (X-, when is should be XX)

· In females only, short height, sterile, delayed 2’ sexual characters

4) Supermale (XYY) Syndrome: 47 chromosomes

· An extra Y chromosome

· Possible violent tendencies & behaviour

5) Edward’s Syndrome: 47 chromosomes

· An extra 18th chromosome, death by 10 weeks

6) Patau’s Syndrome: 47 chromosomes

· An extra 13th chromosome, death by 6 weeks

Karyotype Notation:
Male with Down’s 




--> 47, XY, +21

Female with Edward’s 



--> 47, XX, +18

Female with Turner’s




--> 45, X-, -X

Female with Down’s & Turner’s


--> 46, X-, +21
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Normal (46) 
Down’s
(47, +21)

Klinefelter’s (47, +23, + X)
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Edward’s Syndrome (47, +18) 


Patau’s Syndrome (47, +13)
Karyotype = To distinguish one chromosome from another!
· Within our chromosomes are the genes that influence our genetic destiny

· Often an observation of our chromosomes themselves gives us an indication of a genetic disorder

· Performing a karyotype is one method science uses to diagnose a problem ( this is termed Genetic Screening

How do we distinguish one chromosome from another?

1) Length: some are long, medium and shorter than others

2) Shape: some are rod shaped and others are curved or hooked at one end.

3) Size: some chromosomes are fatter than others and may appear darker under the microscope

4) Centromere location:

· metacentric: centromere is in the middle

· acrocentric: centromere is off-center

· telocentric: centromere is at the end

Examples:


· Based on the above criteria geneticists are able to place coordinates for specific genes on a chromosome.

· Ie// the gene for the disease cystic fibrosis (CF) is located at 7q31

What a karyotype will tell you?

· The human nucleus contains how many chromosomes? ______

· If one was to count one additional chromosome or one less the geneticist would then ask: Which one is it?
· The severity of the disorder depends on which chromosome is involved & if there is an extra one inherited or one less inherited.

How does this happen? ( Non-disjunction Disorder!
· During Metaphase II the chromosomes of the gamete will?

-   line up in the middle along the equator

· What should happen during Anaphase II?  

· the sister chromatids will separate at the centromere & move to the poles

· This does not always happen as planned.

· when the chromatids do not separate we call this non-disjunction, instead they move to the pole as a pair (2n not n)

· as we age (into our 30-40’s) the frequency of non-disjunction increases dramatically

Diagram:


Screening for genetic disorders:





Note: the centromere divides the chromosome into 2 segments called arms!


short arm is called the p-arm


longer arm is called the q-arm





7 – seventh chromosome


q – longer arm


3 – section 3


1 – position 1











Non-disjunction





Normal








