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Methods of Chromosome Analysis



G	banded	metaphase	spread	



Normal	G	banded	male	karyotype An	idiogram showing	G	banding	patterns



X	chromosome	idiogram
showing	arms	regions	and	bands

Cytogenetic	nomenclature



Chromosome	banding	techniques

a) G	banding b)	Q	banding c)	R	banding d)	C	banding e)	NOR	banding
giemsa quinacrine reverse centromere Ag-NOR
AT	rich	regions	 AT	rich	regions GC	rich	regions AT	rich	satellite	regions				Satellite	regions

e)



Fluorescence	in	situ hybridization	
(FISH)	is	a	molecular	cytogenetic	technique	that	
uses	fluorescent probes	that	bind	to	only	those	
parts	of	a	nucleic	acid	sequence	with	a	high	degree	
of	sequence	complementarity.	...	Fluorescence
microscopy	can	be	used	to	find	out	where	the	
fluorescent probe	is	bound	to	the	chromosomes.



SPECTRAL	KARYOTYPING	(SKY)	with	MULTICOLOR	FISH	PROBES



FISH	centromere	probe	for	chromosome		



Simultaneous	use	of	three	FISH	probes	
1. 18.	chr blue	,	X	green,	Y	red
2. 3	blues	one	green	
3. 3	reds,	two	greens



FISH

Two	color	probe
For	Di	George	
syndrome

22q11.2	deletion

22q	distal	green
22q	proximal	red
locus	spesific prob



FISH probes	for
Subtelomeric regions
1p	deletion

p	:	green
q :	red



FISH

Locus	spesific probe
For	SRY	locus

XX	male	is	SRY+	
t(X;Y)



Applications	of	DNA	technology



Development	of	DNA	technology	











SOUTHERN	BLOT



Basics	Comperative Genomic	Hybridization	(CGH)	



CGH	PLOTS	FOR	CHROMOSOME	1	AND	X



Real Time PCR 

In a real time PCR protocol, a fluorescent reporter molecule is used to monitor the 
PCR as it progresses. The fluorescence emitted by the reporter molecule manifolds as 
the PCR product accumulates with each cycle of amplification. Based on the 
molecule used for the detection, the real time PCR techniques can be categorically 
placed under two heads:

1. Non-specific Detection using DNA Binding Dyes
2. Specific Detection Target Specific Probes

Real Time PCR Applications Include
1 . Quantitative mRNA expression studies.
2 . DNA copy number measurements in genomic or viral DNAs.
3 . Allelic discrimination assays or SNP genotyping.
4 . Verification of microarray results.
5 . Drug therapy efficacy.
6 . DNA damage measurement.



REAL	TIME	(QUNATITATIVE)	PCR











Allelic	Discrimination
Plot



SANGER	SEQUENCING	(Dideoxy Sequencing	/	chain	termination)



NEXT	GENERATION	(CLONAL)	SEQUENCING
MASSIVELY	PARALLEL	SEQUENCING







DNA	MICROARRAY	



DNA	MICROARRAY	





Pathways	toward	human	disease	gene	identification



Filtering	variants	obtained	by	exome	and	genome	sequencing	
to	identify	pathogenic	mutation	causing	rare	diseases.





PCR
https://www.youtube.com/watch?v=oE-QpvoNnWE

GEL	ELECTROPHORESIS
https://www.youtube.com/watch?v=vq759wKCCUQ
https://www.youtube.com/watch?v=8RBs0Ghg_48

RFLP
https://www.youtube.com/watch?v=MQnsCEhPFTU

MLPA
https://www.youtube.com/watch?v=gfLJxKuqleY

SANGER	SEQUENCING
https://www.youtube.com/watch?v=FhlKYsc_9_A

NGS
https://www.youtube.com/watch?v=shoje_9IYWc


