
 

Disorder Detectives: 
Examining Human Chromosome Disorders 

 
Name:         Date:       Block:    
 

Purpose:  
In this activity, you and a partner will take on the role of a 

cytogeneticist working in a hospital. Cytogeneticist are 

experts in studying chromosomes from samples of human 

blood, tissue, bone marrow, and other bodily fluids, which 

are very important in diagnosing genetic diseases. You will be 

given a case study to review and will construct a simulated 

karyotype. You will then use it to diagnose possible patient 

chromosome disorders. 

 

Background:  
Most human cells contain 46 chromosomes grouped 

into two sets of 23—a maternal set contributed by the 

mother’s egg and a paternal set contributed by the 

father’s sperm. Each set of chromosomes consists of 

one sex chromosome and 22 other chromosomes 

called autosomes. A female’s sex chromosomes are XX 

and a male’s are XY, the Y chromosome being much 

shorter than the X chromosome. Karyotyping is an 

organized profile of an individual’s chromosomes. After 

chromosomes are stained, identified and organized in a 

specific order, cytogenetists can examine the 

chromosomes and quickly identify alterations that may result ina  genetic disorder. Chromosomes are typically 

prepared for karyotyping with the sister chromatids so closely aligned that they appear as a single structure 

(like a “X” rather than an “I”) 

 

Chromosomes vary in size and shape. Centromere location is another feature used to distinguish one 

chromosome from another. Metacentric chromosomes have arms of roughly equal lengths. The arms of 

submetacentric chromosomes are more unequal. It is easier to distinguish the shorter arm called the p arm, 

from the longer arm, called the q arm. Acrocentric chromosomes have a centromere that is even closer to 

onen end of the chromosome, making their p arms even shorter in relation to their q arms. At each end of a 

chromosome is a protective region called a telomere. 

 

Types of Chromosome Anomalies:  

▪ Numerical Changes: Altered numbers of 

chromosomes 

o Monosomy= one missing chromosome 

o Trisomy= one extra chromosome 

▪ Structural changes:  

o Translocations: when 2 segments swap 

o Deletions: When segments are lost 

o Inversions: segments change orientation 

o Duplications: segments are inserted to the 

original copy. 



 

Procedure: 
1. Read the case study on the left side of your Chromoscan board. This is your patient. Fill out your 

patient information in your Cytogenetics Report.  

 

2. Select a single chromosome from the cryostorage (box container) area and analyze it. Sketch the 

chromosome on your Cytogenetics Report. Note: the q (long) and p (short) arms, the centromere and 

telomeres.  Place that chromosome to its homologue (chromosome partner) on the board. 

 

3. Remove your remaining chromosomes from the cryostorage box one by one and place them next to 

their approproate homologue. 

 

4. Once your karyotype is completed, analyze it for chromosomal abnormalities. Develop a diagnosis by 

referring to the Explanation of Chromosomal Disorders handouts. 

 

5. Complete the Cytogenetics Report on your pateint. Remember to be respectful to 
those with that have disorders as these individuals do not ask to 
have them! 
 

6. When you are finished, neatly and carefully place your chromosomes back in the cytostorgage box in 

random order.  
 

 

Checking for knowledge: Answer the questions based off of the information you just read before 

continuing on. ANSWER IN COMPLETE SENTENCES! 
 

1. What does a cytogenetist  do?  

 

 

2. Where can a cytogenetist obtain a chromosomal sample for studying? 

 

 

3. How are chromosomes typically paired in a karyotype? 

 

 

4. What are karyotypes used for? Be specific! 



Cytogenetics Report for G-Banded Karyotype 
 

 

 

 

 

 

 

 

 

 

Chromosome type: __________Metacentric   __________Submetacentric     __________Acrocentric 

 

Why is the patient being referred for 

karyotyping: 

 

 

 

 

 

Source of Cells for Karyotyping: 

 

       Blood 

       Amniocytes 

       Chorionic Villi 

       Other (specify): 

_________________ 

Total Number of Chromosomes observed: 

 

Patient Gender: 

Chromosomal Findings: 

 

_____ No observable chromosomal abnormalities 

_____ Monosomy (Chromosome # ______) 

_____ Trisomy (Chromosome # ______) 

_____ Deletion (Chromosome # ______, arm ______) 

_____ Insertion (Chromosome # ______, arm ______) 

_____ Translocation (Chromosome #s _____ & _____) 

_____ Inversion (Chromosome # _____, arm(s)_____) 

 

Patient Diagnosis: 

Notes for Pateint’s Caregiver(s) with additional implications of the diagnosis, 

including life expectancy, complications, available treatment, and support group 

information: 

 

 

 

 

 

 

 

Chromosome # ______ Select a chromosome from the cytostorage box. Sketch the chromosome, 

labeling the p arm, q arm, centromere, and telomeres. 

 

Patient Name: _________________________________________________ 

Case Study ID: ___________________________ Age: _______________ 



1. Briefly explain how a karyotype is prepared in detail. 

 

 

 

 

 

2. Why do very few fetuses with abnormalities in chromosome number survive until 

birth? 

 

 

 

 

 

3. Most babies that make it to birth with a chromosomal trisomy of chromosome 13, 

18, or 21. What do you think makes fetuses with trisomy of these chromosomes more 

viable than fetuses with a trisomy of other chromosomes like 1 and 2? 

 

 

 

 

 

 

 

4. Karyotyping can show translocations, deletions, inversions, insertions, and 

duplications that are over 1 million base pairs in size. Chromosomal abnormalities 

affecting a smaller number of base pairs are called “Micro-“ (microdeletions in 

cases of deletion under 1 million base paris). Why do you think microdeletions and 

microinsertions are difficult to detect with karyotyping? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


