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Methods of human genetics

Cytogenetic methods

· Method is based on karyotype studying. 
· It permits to detect changes in chromosome number and structure. 
· It is the main method of diagnosis of chromosomal disorders.
Cytogenetic method includes
             Karyotyping;
                Molecular-cytogenetic method;
                Detection of the sex chromatin
Indications for cytogenetic analysis

· Clinical symptoms of chromosomal diseases
· Multiple congenital defects and mental retardation.
· Abnormal sexual development.
· Spontaneous abortions (more than two), stillbirth, infertility.
· Evaluation of mutagenic effects of chemical mutagens or ionising radiation
Karyotyping– Is the method of chromsome (karyotype) studing. 

· It permits to detect structural and numerical chromosome aberations. 

· Usually karyotype is studied in human limphocytes.

Differential staining permits to study chromosome structure in details

·            Chromosomes are studied at metaphase (400 ceuments in haploid set) or prometaphase (up to 850 segments in haploid set).
·             Differential staining permits to detect interchromosome or intrachromosome rearrengment by changes in banding patterns.
FISH method permits to study interphase chromosomes

· Diagnosis of chromosomal disease caused by abnormal chromosome number (probe to 21st chromosome is labled red, to  13 chromosome is labeled green)‏
· Detection of minor delletions and duplication
· Detection of complex chromosomal rearrengments
Detection of Barr bodies

·        Barr body (sex chromatin) is the inactive  X-chromosome in females

· Lyon’s hypothesis 
· One of the two X chromosomes of a normal mammalian female is genetically inactive.

· The inactivation occurs early in the embryonic development

· The inactive X chromosome can be maternal or paternal (inactivation is random)

· Pattern of inactivation remains fixed throughout the further development of each cell line.

· Barr bodies are detected in epithelial cells of buccal mucosa It should be present more then in  20% of the cells.
· In neutrophile leukocytes it looks like drumstick and is detected in 1 – 2% of the cells.
The number of Barr bodies is always one less than the number of X-chromosomes.

N = n +1, N – number of X chromosomes, n – number of Barr bodies.  
 Method is used for:
· - Express diagnosis of chromosomal disorders with abnormal number of  X-chromosomes;

· In forensic medicine 
· As express-method of sex detection in hermaphrodites;   
Y-chromatin
·        Y-chromatin (F body) is  a fluorescent body seen under the microscope in cells containing a Y chromosome when the cells are stained with the dye quinacrine. 
 It is detected in epithelial cells of buccal mucosa ,and blood leukocytes  as brilliant spot 0.3-1.0 μm in size.  Normal male cell has 1 F body. 
       Method is used for express diagnosis of Y chromosomes abnormal number 
Chromosomal disorders are caused by numerical and structural chromosomal aberrations
Disorders caused by abnormal autosomes. 
· Multiple congenital defects and minor anomalies, mental retardation. 
· Manifest at birth
Disorders caused by abnormal sex chromosomes.  
· abnormal sexual development. 
· Normal intelligence
Down’s syndrome
· 1: 700 –1:800. 
·  47,ХХ,+21 or 47,ХY,+21 (trysomy), translocation (4%), mosaicism(2%)‏
Edwards disease
· 1:5000-1:7000 
· Кариотип: 47,ХХ, +18 или 47,ХY, +18.
· Pataus disease
·  1: 5000-1:7000
· Кариотип: 47,ХХ,+13 или 47,ХY,+13.
«cri du chat» syndrome»
1:45000 – 1:50000.
· 46,ХХ, del 5p  или 46,XY,del 5p.
Turners syndrome

· 1:3000-3500 

· Кариотип 45,Х. 

· No Barr bodies.

Trisomy Х  

· 1:1000 - 1:1200 

· 47,XXХ. ,Two Barr Bodies

Klinefelter syndrome
· 1:1000 
· 47,XXY. One Barr body
Trisomy У syndrome 

· 1:1000

· 1:10 among  man taller than 2 m as each У- chromosome gives additional 15 cm.

· 47, ХУУ 

· 2 У-chromatin bodies (F bodies).

· У 30-40% mild mental retardation and aggressive behaviour.

Dermatoglyphics method
· Dermatoglyphics is the study of patterns of the ridged skin of the palms, fingers and soles.

· Metod is additional in diagnosis of chromosomal disorders

Dermal patterns
· Loops(60%) Archs (6%) Whorls (34%)
· Triradius is the point from which three ridge systems course in three different directions

· Ridge count is number of ridges that come across the line from the triradial point to the pattern core

