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Errors in Meiosis
● Often, errors in meiosis produce gametes that do not 

survive.

● Gametes that do survive errors in meiosis:
○ may be fertilized and produce a zygote

○ since all cells in the organism come from that one 
zygote, all cells will contain the error
■ E.g. all cells of a person with Down Syndrome have 

47 chromosomes (instead of 46).



Errors in meiosis can 
result in changes to:
1.Chromosome number

(next slides)
2. Chromosome Structure 

(Slide 18- 19)



A quick 
overview!

http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoibXVsdGlwbGVDaG9pY2UiLCJkcmFnZ2FibGVzIjpbeyJpZCI6ImRyYWdnYWJsZTAiLCJ0eXBlIjoiaWNvbiIsImljb24iOnsiaWQiOiJkZWZhdWx0LWNpcmNsZSJ9LCJjb2xvciI6IiNENTFEMjgifV0sImRyYWdnYWJsZVNpemUiOjEyLjU1LCJlbWJlZGRhYmxlVXJsIjoiaHR0cHM6Ly8iLCJhbnN3ZXJzIjpbIlByb3BoYXNlIDEiLCJQcm9waGFzZSAxIiwiQW5hcGhhc2UgMSIsIkFuYXBoYXNlIDIiXX0=pearId=magic-pear-shape-identifier
http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMDQwNTMzMjMxNTIwMDMwOTcxMTEiLCJwcmVzZW50YXRpb25JZCI6IjFvUzE5cHFDVkV1R3ZiUzRCbDZxQ1ZlMldjSW9mRWpiT1E3NFV0OFg2MGwwIiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLW11bHRpcGxlQ2hvaWNlIiwic2xpZGVJZCI6InAzIiwiY29udGVudEluc3RhbmNlSWQiOiIxb1MxOXBxQ1ZFdUd2YlM0Qmw2cUNWZTJXY0lvZkVqYk9RNzRVdDhYNjBsMC9hMTZjNGM5NC1kNzY0LTRjZmItYmU1OS0wZWQzNWIwZWQyZmUifQ==pearId=magic-pear-metadata-identifier


Errors in 
chromosome 
structure 
occur here

Errors in 
chromosome 
number 
occur here   



1. Errors in Chromosome Number
Errors in chromosome number are a result of nondisjunction 
in meiosis and lead to aneuploidy.

○ Nondisjunction is the failure of homologous pairs or sister 
chromatids to separate properly during meiosis

○ Aneuploidy - condition where an individual has too many or 
too few chromosomes in all their somatic cells

http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMDMyMDE3MDk0NzA2MTY3MjAzNzYiLCJwcmVzZW50YXRpb25JZCI6IjFoZTVlMUdXbTNuSUlhQWRYOGFObEF6OWQtMW1VSExmSHByMmFWYmFoLVhnIiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLWZyZWVSZXNwb25zZS10ZXh0Iiwic2xpZGVJZCI6InA3IiwiY29udGVudEluc3RhbmNlSWQiOiIxaGU1ZTFHV20zbklJYUFkWDhhTmxBejlkLTFtVUhMZkhwcjJhVmJhaC1YZy8xMGExMDU1Yi1jNzZlLTQ1Y2EtOGU3ZS05OGRjOWQwZjFjNjQifQ==pearId=magic-pear-metadata-identifier


How does nondisjunction 
differ in meiosis 1 and 2?



    

All gametes are 
affected and have 

aneuploidy.

50 % of gametes 
are affected and 
have aneuploidy.

These 
errors 
occur in 
anaphase 
when 
separation 
occurs.



Which nondisjunction leads to more genetic problems? 

Meiosis 1 Meiosis 2

http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoibXVsdGlwbGVDaG9pY2UiLCJkcmFnZ2FibGVzIjpbeyJpZCI6ImRyYWdnYWJsZTAiLCJ0eXBlIjoiaWNvbiIsImljb24iOnsiaWQiOiJvYmplY3QtcGVhciJ9LCJjb2xvciI6IiM0MUJERUIifV0sImRyYWdnYWJsZVNpemUiOiIxMi45IiwiZW1iZWRkYWJsZVVybCI6Imh0dHBzOi8vIiwiYW5zd2VycyI6WyJUcnVlIiwiRmFsc2UiXX0=pearId=magic-pear-shape-identifier
http://dontchangethislink.peardeckmagic.zone?pearId=magic-pear-metadata-identifier


A closer look at nondisjunction in Meiosis 1





Trisomy: condition where there are 3 homologous chromosomes 
in place of a homologous pair (there is a gain of an extra 
chromosome due to nondisjunction)

Monosomy: 
condition where there is a single chromosome in place of a 
homologous pair (there is a loss of one chromosome due to 
nondisjunction)



Once the trisomic or monosomic zygote begins to divide 
(undergo mitosis and  differentiation), each cell of the 
body will contain the abnormal number of chromosomes.  

If the child survives one of the above two situations, they 
will show effects associated with the genetic information 
carried on the chromosome involved in the aneuploidy. 



KARYOTYPE ANALYSIS - NONDISJUNCTION DISORDERS

Based on their karyotype, 
is this person male or 
female?

What genetic disorder is 
present?

How many chromosomes does 
this individual have in all
of their cells?

http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZnJlZVJlc3BvbnNlLXRleHQiLCJkcmFnZ2FibGVzIjpbeyJpZCI6ImRyYWdnYWJsZTAiLCJ0eXBlIjoiaWNvbiIsImljb24iOnsiaWQiOiJkZWZhdWx0LWNpcmNsZSJ9LCJjb2xvciI6IiNENTFEMjgifV0sImRyYWdnYWJsZVNpemUiOjEyLjU1LCJlbWJlZGRhYmxlVXJsIjoiaHR0cHM6Ly8iLCJhbnN3ZXJzIjpbXX0=pearId=magic-pear-shape-identifier
http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMDQwNTMzMjMxNTIwMDMwOTcxMTEiLCJwcmVzZW50YXRpb25JZCI6IjFvUzE5cHFDVkV1R3ZiUzRCbDZxQ1ZlMldjSW9mRWpiT1E3NFV0OFg2MGwwIiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLWZyZWVSZXNwb25zZS10ZXh0Iiwic2xpZGVJZCI6ImcxMDMwODA4OTM3ZF8wXzE0MiIsImNvbnRlbnRJbnN0YW5jZUlkIjoiMW9TMTlwcUNWRXVHdmJTNEJsNnFDVmUyV2NJb2ZFamJPUTc0VXQ4WDYwbDAvMzc2OTRhZmYtNWIyNy00ZDY2LWJhMWQtYjBiMjQ3MGY0NTA2In0=pearId=magic-pear-metadata-identifier


Nondisjunction Disorders in Humans
Trisomy 21 - Down Syndrome



Textbook 

http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoibXVsdGlwbGVDaG9pY2UiLCJkcmFnZ2FibGVzIjpbeyJpZCI6ImRyYWdnYWJsZTAiLCJ0eXBlIjoiaWNvbiIsImljb24iOnsiaWQiOiJkZWZhdWx0LWNpcmNsZSJ9LCJjb2xvciI6IiNENTFEMjgifV0sImRyYWdnYWJsZVNpemUiOjEyLjU1LCJlbWJlZGRhYmxlVXJsIjoiaHR0cHM6Ly8iLCJhbnN3ZXJzIjpbIlR1cm5lciBzeW5kcm9tZSIsIktsaW5lZmVsdGVyIiwiUGF0YXUiLCJFZHdhcmRzIl19pearId=magic-pear-shape-identifier
http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMDMyMDE3MDk0NzA2MTY3MjAzNzYiLCJwcmVzZW50YXRpb25JZCI6IjFoZTVlMUdXbTNuSUlhQWRYOGFObEF6OWQtMW1VSExmSHByMmFWYmFoLVhnIiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLW11bHRpcGxlQ2hvaWNlIiwic2xpZGVJZCI6ImcxMDMwODA4OTM3ZF8wXzE0OSIsImNvbnRlbnRJbnN0YW5jZUlkIjoiMWhlNWUxR1dtM25JSWFBZFg4YU5sQXo5ZC0xbVVITGZIcHIyYVZiYWgtWGcvNDE5YTU3YTEtNjdmMy00YTdmLWFmZmEtMTkzYzQ1ZGY2ZDNlIn0=pearId=magic-pear-metadata-identifier


http://www.youtube.com/watch?v=EA0qxhR2oOk


2. Errors in Chromosome Structure
● During crossing over (prophase 1), the hydrogen bonds 

that hold DNA together are broken and reformed 
● Sometimes they do not reform correctly OR non-homologous 

pairs may cross over

See Table 4.1 on page 177



2. Errors in Chromosome Structure:
(a)deletion of chromosomal 
segments.

(b)chromosomal segments 
appear twice in a row

(c)chromosomal segments 
are reversed

(d)segments are moved 
between non-homologous 
chromosomes.



Prenatal Testing
● Chorionic Villus Sampling (CVS): cells removed

from outer membrane surrounding embryo.

● Amniocentesis: fluid from amniotic sac is extracted with 
a large syringe to prepare karyotype.

● MMS Blood Test: Multiple marker screening blood tests for the 
presence of particular hormones that may indicate increased risk of 
birth defects (Down syndrome and spina bifida).

○ Less invasive 



Assisted Reproductive Technologies (ARTs)
● Technologies used to enhance the chances of reproductive success as many couples have 

difficulty in conceiving

● Intrauterine insemination (IUI)
○ Placement of sperm into reproductive 

tract of female 
● In vitro fertilization (IVF)

○ Stimulate ovaries using hormones
to increase egg production

○ Retrieve eggs
○ Fertilize eggs in petri dish (2 ways)

i. Place thousands of sperm in dish
ii. Inject one sperm into egg

○ Implant fertilized egg into uterus



In Vitro Fertilization

http://www.youtube.com/watch?v=gR_2b5b0h1E


4.4 Textbook Summary



Genetic disorder assignment presentation
Your Task: Research a genetic disorder (list of topics on next slide) and design an informational 
presentation about the topic along with a one page summary of your chosen topic. 

Your assignment should be attractive & eye-catching, concise (only bullet points & no length 
paragraphs) yet informative, and user-friendly for the audience. 

You may work with one other person on this assignment. All assignments must be presented in 
class (5 – 8 minutes in length). 

In-class Research Periods: ___________________________________

Due Date: __________________________. Everyone must be ready to present on the due date.



List of possible topics to research:


