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https://docs.google.com/document/d/1-1vjlWr0SAPICKwhYHK1rg-PJZzbZ-vHY3CE8jZtmGM


Objectives:
◄ Describe cell cycle and stages of mitosis and meiosis.

◄ Define nondisjunction and describe its consequences for meiosis and mitosis.

◄ Classify chromosomal abnormalities.

◄ Understand the common numerical chromosomal disorders:

○ Monosomy and Trisomy.

◄ Understand the common numerical autosomal & sex chromosome disorders: 

○ Down, Turner & Klinefelter syndromes.
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The Cell Cycle
➔ Interphase 

◆ G1 and G2
◆ S phase

➔ Mitosis 

Stages of Mitosis

Interphase:
Prophase:

Metaphase:
Anaphase: 
Telophase:

6. Two identical diploid daughter cells (2n).

IM
P

https://www.youtube.com/watch?v=g7iAVCLZWuM
https://www.youtube.com/watch?v=RNwJbMovnVQ
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Stages of Meiosis I & II 
Prophase I (early):
Prophase I (late):

Metaphase I:

Anaphase I: 

Telophase I:

Prophase II:

Metaphase II:
Anaphase II:
Telophase II: 

10. Four non-identical haploid daughter cells (1n).

Me
ios

is 
I

Me
ios

is 
II

https://www.youtube.com/watch?v=MNq015d03MU


Mitosis Meiosis

Comparison Between Mitosis & Meiosis
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Summary of The Chromosome and Chromatid Number During Mitosis, 
Meiosis I & II in Humans
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Nondisjunction "not coming apart" in Meiosis

➔
➔

◆

➔
◆
◆

Aneuploidy
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Autosomal Sex Chromosomes

A: Result of normal chromosome segregation: 

B: Result of Nondisjunction 
in Meiosis I:

C: Result of nondisjunction 
in Meiosis II:

Disomic gametes
Nullisomic gametesIM

P
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If the nondisjunction occurred in meiosis I the result is 100% abnormal cells. 
If the nondisjunction occurred in meiosis II the result is 50% abnormal cells. 



Mostly caused by:

Source of extra chromosome: ↑

meiosis I (MI) meiosis II (MII)

Epidemiology:

●

7

↓ Impotency in 
males 

Down Syndrome (47, XY, +21)

Features of Down Syndrome

IM
P

https://www.youtube.com/watch?v=ze_6VWwLtOE


Turner Syndrome (45, XO)
● Monosomy of sex chromosome:
●
●
● Occurrence: 
●
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Features of Turner Syndrome

● Cardiovascular:
● Skeletal:
● Reproductive: 

↑

IM
P

https://www.youtube.com/watch?v=YQG8o5b4lKg
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Klinefelter Syndrome (47, XXY)
● Occurrence: 
● Treatment
●

Features of Klinefelter Syndrome

IM
P

https://www.youtube.com/watch?v=2i0Ms71DN44


Chromosomal Tests
● Prenatal:
● Triple test:

○

○
● Postnatal:
● Infertility:

Rapid Aneuploidy Screening by 
Fluorescence in Situ hybridization (FISH)

●
●
●
●
●

New Techniques

●

●
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Sex Chromosome Imbalance is Much Less Deleterious
Klinefelter Syndrome
47,XYY Syndrome

Trisomy X

Turner Syndrome

TAKE HOME MESSAGES 

➱ 46,XY 46,XX
➱ numerical structural
➱ aneuploidy and polyploidy
➱

➱



QUIZ
Q1. Nondisjunction defect in the meiotic cell division happens at which phase?

Q2. Meiosis occurs in which one of the following cells?

Q3. A 16 years old girl presented to the hospital complaining of delayed puberty, on 
examination the doctor noticed the that patient is short with a webbed neck, chromosomal 
karyotyping showed 45,X . What is the diagnosis?

Q4. Which of the following chromosome complements will not be viable?

Q5.  Which one of the following tests is the best for detecting a chromosomal abnormality?

Q6. Which one of the following chromosomal disorders correlates with the karyotype 47,XXY?

Q7. Which one of the following is the result of nondisjunction in meiosis I?

Q8. Which of the following chromosome complements will be least phenotypically affected?

Answers: 1) C, 2) D, 3) C, 4) D, 5) D, 6) A, 7) B, 8) A


