


Chromosomes

- 1970

« Karyotype and

- types of abnormalities;
. Extra copy of chromosome
. Missing copy of chromosome
. Structural abnormalities




Chromosomes

short (p) long (9)

\ 4

- Tip of each chromoso

- seal chromosomes and retain chromosome infec

- consists of tandem repeats

- maintained by enzyme;

- telomerase & in tandem repeats imp in aging & cell death




Chromosomes

metacentric

 Sub-terminc acrocentric
- have satellites which contain multiple
ribosomal RNA

* Intermediate centromere;




Chromosomes

Chromatids

Satellites

Centromere

Telomere

Metacentric Submetacentric Acrocentric

Chromosomes ideogram




Chromosomes

- position of cenfromere
- presence or absence of satellites

« Chromosomes divided into groups labelled A-G




Chromosomes

A 1.3 E 16-18
B 4.5 F19-20
C 6-12+X G 21-22+Y

D 13-15

Chromosomes divided into groups labelled A-




Chromosomes

Chromosomes divided into groups labelled A-G



Karyotyping

Q banding .. QL
R banding .. Reverse
C banding .. Centromeric (heterochromatin)

Ag-Nor stain .. Nucleolar Organizing Regions (acftive)




Cell preparation

Mitotic arre
Add hypotonic treatment
Fixation with mix of

Want long chromosomes with non-overlapping




Harvest protocol
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MITOSIS

G, OF INTERPHASE PROPHASE PROMETAPHASE
Centrosomes Chromatin Early mitotic acster Fragments Kinetochore
(with centriole pairs) (duplicated) spindle of nuclear Nonkinetochore

envelope

. microtubules

Nucleolus Nuclear Plasma Chromosome, consisting Kinetochore
envelope membrane of two sister chromatids microtubule

METAPHASE ANAPHASE TELOPHASE AND CYTOKINESIS

Nucleolus

%:~—-.,\\fo rming

<

Cleavage
furrow

Metaphase

Nuclear
Centrosome at Daughter envelope
one spindle pole chromosomes forming

udyblue.com



Harvest protocol




Harvest protocol

« Maintain good mc

Methamoglobin: brown supernatant formed after addition ¢

Multiple fixative -- clear supernatant




Harvest protocol

. QArc

. Incubate 20min a

. Add 5 drops fixative 3:1 methanol:acefic acid,
. Discard supernatant & resuspend pellets

. Add 10ml fixative 30min at RT

. Repeat until clear solution

. Preserve at fridge (-4C) not freezer




Dropping protocol

« Aging: 60C over night Or 20C for 20mit
pattern




Dropping

J




Metaphase compactness
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Burst overlapped good



Cell preparation
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Banding (staining)
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G banding

allow Gimsa react w




G banding

« Appropriately stained chromosomes;
neither too dark nor too pale




G banding




G banding

(al-antitrypsin)

Broz. J et al, Scielo (2000)



G banding

- ohosphate buffer  serum
Tronsfer to Gimsa

Raines in d-water
Dry
Examine under microscope




G banding

30 if mosaicism

« Detailed analysis of 3-




G banding

- 13,18,21

genes)

« Bands stains darkly with Gimsa DNA rich in AT
pairs (genes poor)

« Pale bands (gene active)




G banding
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Q banding

MICroscope




R banding
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C banding

= hlg ONQE
- genetically inactive (structural ele

 Treated chromosomes:
Sy Xeilo
- Alkaline
- Then G band




Karyotyping

« Location of centrome
« Banding paftern




Karyotyping
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Raw image

Natureprotocols.com



Karyotyping




ldeogram

Show relative size of G
& their banding patterns




ISCN
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ISCN

del - deletion der - derivative

dic - dicentric dup - duplication

fra - fragile site h - heterochromatin
| -isochromosome INS - insertion

INV - Inversion mat - maternal origin
P -shortarm q -longarm

r -ring t -translocation




ISCN

Separates
- Altered chromosomes

- Break points structural rearrangement involving more than |
chromosome







ICSN
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Karyotyping activity

http://mrforde.blogspot.com/200%2/01/karyotype-game.html



http://mrforde.blogspot.com/2009/01/karyotype-game.html

Dude. mitosis starts in five minutes...
| cant beleve you're not condensed yet



