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International System for Human
Cytogenetic Nomenclature

*Regions, Bands & Sub-bands

Each area of chromosome given
number

Lowest number closest (proximal) to
centromere

Highest number at tips (distal) to
centromere

Chromosome 1
Short arm
Region 3, band 1, sub-band 1
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1IAPQMO2ZQOMIKE2Z ANAKATATAZEIZ

Tooluyiouevec ueraBeoeic & xiuaipixkd yovioia

t(12;16)(q13;p11) in myxoid liposarcoma
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SIAPOQMO2ZOMIKEZ ANAKATATAZEIX
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Gene A

i i Centromere

Chromosome

‘ Breakage
bBs ‘ Replication and fusion

Telomere

Nuclear membrane

‘ Replication and fusion

G

Dicentric chromosome (HSR)

‘ Breakage

‘ Replication and fusion

generates gene amplification with inverted repeats(HSR).
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Chromosome with amplified genes

Repllcanon and fusion
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Breakage
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Recombination
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Extrachromosomal amplicons (DMs)

BFB cycles generates extrachromosomal amplicons (DMs) |

Normal diploid genome

Scattered
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VQMA: VEVETIKN ao0eveia
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lassification of Tumours Editorial Board. Soft Tissue
one Tumours. 3. 5th ed. Lyon: IARC; 2020.
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OEIOTTOINCIMES KUTTOPOYEVETIKA
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AKTHPIZTIKA & NEPIOPI2MOI
YTTAPOIENETIKHXZ
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|l lNMavopauikornra
MikpO KkO6OoTOC

19



" MOPIAKEZ KYTTAPOTIENETIKEZ
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Cytogenetic DNA-based

G-bandng Spectral . SNP Array Whale-genome
Karyotyping Karyotyping Sequencing
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Loci

Methods

SN ) ()
!

Resolution | -10 Mb Variable {depends on Less than 1 Mb Less than 1 Mb Single base-pairs | _10 Mb

aberration type)
Sensitivity | -5% ~5% Over 20% Ower 20% Over 20% Over 30%

Cost High High High High Very High High
(hundreds of §) (hundreds of §) (hundrods of §) {hundreds of §) thousands of §) | (hundreds of $)

Unicpue * Easy and reliable * High sensitivity High resolution * High resolution * Ultimate * Same biological
* High sensitivity for for mosaic cultures * Detection of LOH resolution material used for
mosaic cultures ¢ Datection of balanced ¢ Detection of expression profiing
* Detection of balanced | transiocations and point mutabons and genomic intagrity
transiocations and complex karyotypes analysis
inversions * [gantification of
nvolved genes

Low resolution ¢ Low ratio of * Low sensitivity for| Low sensitivity Very expansive ¢ Sax chromosomes
resolution-per-cost mosaic cultures | for mosaic cuttures are not readily
« inability to identify * Cannot detect analyzed
small dupscations polypioidy * Low sensitivity for
and deletions mosaic cuftures
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BHAMATA ME©OOAOAOI'IAZ FISH

Dehydration
Tissue fixation Deparaffinization ~ (or Rehydration)
N\ Air Dry

FFPE Blocks \ - FFRE S

10% buffered 56C 2hr Hemo-De 100% EtOH or 5 min
Formalin e or Xylenexd4  (degraded EtOH)
' Tumor

Section Marking by C—— H&E scanning
marking /.

pathologist

Co-denaturation

And Hybridization Pretreatment Unmasking
/ Lover siding and

85°Cx 20 min or95°Cx 10 min

Incubation at 37°C for probe Protease
1216 hrs 25mg/1mL 20 min

pH 6.0 Citric acid .
R0°C 30 min 0.2N HCL 20 min

S s @ oo
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KTIKH - FISH

OVOaBIOTOGH YOVISIioU EWS UE oAU apart

RH76665 RH122132

RH103903 RH75124
513

EWSRI1

~480 kb ~400 kb
Cen ————22q12.1q12.2 —— Tel
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RH53 132 D13s320
RHA3I LS

FOXO1

~845 kb ~810 kb
Cen -—mm — 1 3gq14.11 —,—,——— e Tel

SPEC FOXOT Probe ma (not to scale).
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Aigdyvwon cuvoBios

SHGC-140723 RH112040

RH119469 RH18471
-
1

ssi18
~355 kb ~365 kb

Cen ——— 18q11.2 — - Tel

SPEC SS18 Probe map (not to scale).

apart avu’upa)\o
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MIKPOOTPOYYUAOKUTTOPIKWYV
(EWING — peAavwua)

(11;22)(q24;q12)
(21;22)(q22;q12)
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KAINIKH NMPAKTIKH

npovvo)on

ATTouoia HETABEoswY KAAUTEPN TTPOYVWON
KYWEAIAIKO PABAOMYOZAPKQMA
PAX7-FOXO1 t(2;13)(q35.2;q14) kaAurepn mpoyvwon
PAX3-FOXO1 t(1;13)(p36;914)
BEpAnNEUTIKN NPOCEYYION
Anuioupyia KaraAAnAwv avaoToAswyv

1922-q23.1 Region
1922-g23.1 NTRK1

SpectrumRed
SpectrumGreen
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Karaiiniotnra viikov
2vvepyacia
Katwrato opio (threshold) Ostikwv tiuwv.

Epunveio onuarwy vfipiorcuov
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AIEONH2 NMPAKTIKH

MAYO CLINIC -
I ABORATORIES Test Definition: MDM2F
MDM2 (12q15) Amp, FISH, Ts

Submit only 1 of the following specimens:

Specimen Type: Tissue

Preferred: Tissue block

Collection Instructions: Submit a formalin-fixed, paraffin-embedded (FFPE) tumor tissue block. Blocks prepared with
alternative fixation methods may be acceptable; provide fixation method used.

Acceptable: Slides

Collection Instructions: Four consecutive, unstained, 5 micron-thick sections placed on positively charged slides, and 1
hematoxylin and eosin-stained slide.

Forms

If not ordering electronically, complete, print, and send 1 of the following forms with the sp en:
-Oncology Test Request (T729)

-Cardiovascular Test Request (T724)

Reject Due To
All specimens will be evaluated at Mayo Clinic Laboratories for test suitability.

Specimen Minimum Volume
Two consecutive, unstained, 5- micron-thick sections placed on positively charged slides and 1 hematoxylin and
eosin-stained slide.

Specimen Stability Information

MAYO CLINIC
LABORATORIES
EWSR1 (22q12), FISH, Ts

Overview

Useful For

Supporting the diagnosis of Ewing sarcoma (EWS)/primitive neuroectodermal tumor, myxoid chondrosarcoma,
desmoplastic small, round cell tumor, clear cell sarcoma, and myxoid liposarcoma when used in conjunction with an
anatomic pathology consultation

An aid in the diagnosis of EWS when reverse transcriptase-polymerase chain reaction results are equivocal or do not
support the clinical picture

Testing Algorithm

This test does not include a pathology consult. If a pathology consultation is requested, PATHC / Pathology Consultation
should be ordered and the appropriate fluorescence in situ hybridization (FISH) test will be ordered and performed at an
additional charge.

This test includes a charge for application of the first probe set (2 FISH probes) and professional interpretation of results.
Additional charges will be incurred for all reflex probes performed. Analysis charges will be incurred based on the
number of cells analyzed per probe set. If no cells are available for analysis, no analysis charges will be incurred.

See the Method Description for specific details.

Reflex Tests

Test Id Reporting Name Available Separately Always Performed
TN = P —
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A2EI2 AEAOMENQN

y Mitelman Database

= A Chromosome Aberrations and Gene Fusions in M
= Cancer m Research Institute b aliiaihe 2 vy

About Genomics Research Funding Research at NHGRI Health Careers & Training News & Events About NHGRI

Home / Research Funding / Funded Programs and Projects / The Cancer Genome Atlas (TCGA)

TCGA@

The Cancer .
Genome Atlas

Atlas |
- <Genetis . Cytogeneies ¢
Oncology...Haematology

oo B

A compret nd coordi effort to accelerate understanding
of th mol l b of cancer through th ppl catio fg LUTTY
incl g large-scale genome sequencing.

| -
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EDEIAKH KYTTAPOIENETIKH CGH
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Cytogenetics =3 Molecular Cytogenetics

1888 1923 1947 1956 1970s 198

The term

2002 2004 2007 2010 2012 2013 2014

Recommendations

|
“chromosome” i '

coined
Humans
reported to have

hr
48 The term

“Karyotype”
first appears in
Pubmed

Humans

confirmed to
have 46 chr

Chromosome
banding
techniques
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TENIKO ANTIKAPKINIKO - OF KOAOF KO
NOZOKOMEIO ABHNON

on array design,
analysis and

' , performance

|

CMA is
reported to be
Cost-effective

vs Karvotype
and FISH

Oligo array
CGH and
SNP array
copy number
analysis

ACMG & ISCA
Recommends
Replacing
Karyotyping
with
Chromosomal
Microarrays

FDA Clearance
of first CMA

@ t]e
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