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The importance of 
correctly reporting 
results.

• Diagnosis & 

prognosis

• Target specific factors 
that drive the cancer

• Statistical analysis

https://www.researchgate.net/figure/The-human-chromosome-set-indicating-
examples-of-locations-for-pathogenic-gene-variants_fig3_352131611 Slide 24/4/2025
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Anatomy of a Chromosome

 

Gersen & Keagle (2013). The Principles of Clinical Cytogenetics Slide 34/4/2025



Location of Genes
Gene Location Description

TP53 17p13.1 Regulation of cell division, acts as a tumor suppressor

IgVH 14q32.33 Involved in the production of antibodies by B cells.

Trisomy 
12 +12 Extra copy of Chromosome 12; cellular adhesion and migration

ATM 11q22-q23 DNA repair and cell cycle control

CCND1 11q13 Regulates cell cycle  t(11;14) is a more favorable prognosis

BCR:ABL t(9;22) Philadelphia chromosome

MYC 8q24.21 Cell cycle progression, apoptosis & cell transformation

www.ons.org/genomics  |  www.genome.gov Slide 44/4/2025

http://www.ons.org/genomics
http://www.genome.gov/


Interpreting the code

• Standardization
• Nomenclature / ISCN description

Hastings, Cancer Genomics Consortium Annual Meeting; 2023, Karger; 2024 Slide 54/4/2025



ISCN Nomenclature 

Symbols

[   ] # of cells in a line, or metaphases

: Chromosomal break

:: Chromosomal break and reunion or fusion

, Separates chromosome numbers & 
abnormalities

- Loss

X Multiple copies or number of copies

(  ) Surround altered chromosomes or genes

+ Additional chromosome

; Separates altered chromosome or break

Aberrations

add Additional material attached to chromosome

del Deletion or loss of chromosome material

dup Part of a chromosome is repeated

der Rearrangement involve > 2 chromosomes or 
by multiple aberrations.

dic 1 chromosome replaces 2 normal ones.

ins Addition of material 

inv Part of chromosome inverted

rec Recombinant, due to meiotic crossing over

t Exchanged material between 2 chromosomes

Casolino, et al; 2023, Karger; 2024 Slide 64/4/2025



Examples

Slide 74/4/2025https://quizlet.com 

Translocation

https://quizlet.com/


S1925 CLL/SLL

“Peripheral blood lymphocytes were cultured and stimulated with PHA to induce mitosis”

“Unstimulated 24 – 48 hour culture of cells from peripheral blood”

Slide 84/4/2025



Cells counted: 20
Band Level: 400
Cells Analyzed: 20
Cells karyotyped: 3

Slide 94/4/2025

S1925



48, XY, +3, +5, del(5)(q13q14), t(8;14)(q24;32) [2]

Slide 104/4/2025

S1925



S1925
nuc ish (D12Z3,MDM2)x3 [56/100], (TP53 x1,D17Z1x2)[44/100]

Slide 114/4/2025Karger; 2024



TP53(NM_000546.5) p.M2371 (c.711G>A)

Slide 124/4/2025



S1925

Slide 134/4/2025



S1925

1 0   0

Slide 144/4/2025



S1905 T-cell ALL

Slide 154/4/2025



S1905
1 0

1 0
Overnight culture

Slide 164/4/2025



S1905

1  9
2  0

x

Slide 174/4/2025



S1905
x

Nuc ish(D6z1,MYB)X3[21/200]

Slide 184/4/2025



S1905
D6Z1locus6q23

2  0  0

2  1

Slide 194/4/2025



S1905

(q23;q23)     ?

46,XX,-13 nuc ish(D13Z1)X1

Slide 204/4/2025



S2209 Multiple Myeloma

06/07/2024

Bone Marrow

Yes

CD-138 Enriched

Slide 214/4/2025



S2209 Multiple Myeloma

06/07/2024

Bone Marrow

Yes

CD-138 Enriched

del(17p)  =  TP53 loss
 t(14,16)  =  MAF
 t(14;20)  =  MAFB
  t(4;14)   =  MMSET /MFGFR3  
         1q+ =  MCL1 & CKS1B  

          1q+______
amp(1q) 

1(q21)
der(1;5)(q10;q10), 
der(1;16)(q10;p10) 

Faiman & Tariman; 2021, Wiedmeir-Nutor & Bergsagel; 2022,  
https://omim.org/entry/254500 

Slide 224/4/2025
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S2114: Follicular B-cell Lymphoma

ISCN description:
• MYC rearrangement: t(8;14)(q24;q32)

• BCL2 rearrangement: t(14;18)(q32;q21)

• BCL6 rearrangement: t(3;14)(q27;q32)
A case with both MYC and BCL2 rearrangements 
might be described as:
• 46,XX,t(8;14)(q24;q32),t(14;18)(q32;q21)
And a case with MYC and BCL6 rearrangements 
might be described as:
• 46,XX,t(8;14)(q24;q32),t(3;14)(q27;q32)

Slide 234/4/2025



Quizlet

Slide 244/4/2025https://quizlet.com/1025310447/cytogenetic-terms-flash-cards/?i=6htuet&x=1jqt

https://quizlet.com/1025310447/cytogenetic-terms-flash-cards/?i=6htuet&x=1jqt


Resources
• Genetic Testing Methods

• https://www.jax.org/education-and-learning/clinical-and-continuing-education/ccep-non-
cancer-resources/genetic-testing-methods 

• Genetic and Precision Oncology Learning Library (ONS)
• https://www.ons.org/genomics-and-precision-oncology-learning-library 

• Gene Cards: https://www.genecards.org/ 

• NIH US National Library of Medicine – MedlinePlus
• https://medlineplus.gov/genetics/ 

• Cancer Genomics Overview
• https://www.cancer.gov/publications/pdq/information-summaries/genetics/overview-hp-pdq 

• National Human Genome Research Institute
• https://www.genome.gov/dna-day/15-ways/cancer-genomics 

• Learn Genetics
• https://learn.genetics.utah.edu/content/basics/ 

• Precision Medicine Advisors
• https://precision-medicine-academy.thinkific.com/ 

Slide 254/4/2025
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