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ABSTRACT

Introduction to Genetic Testing — Applications,
Advantages and Disadvantages

Seyed Mehdi Hoseini, Fateme Montazeri, Ali Mohamad Foroughmand,*l\/\ohamadreza
Dehghani, Hamid Reza Ghadimi

Nowadays, the science of genetics and relevant issues have influenced vari-
ous fields of science, particularly the fields of medical sciences (research and
clinical field). Considering the high prevalence of hereditary and non- he-
reditary genetic disorders, especially in our country due to the relatively high
prevalence of consanguineous marriages, application of genetic testing for
diagnosis, treatment, prognosis, etc. is of considerable importance. However,
evolution in the field of genetic testing is very fast and better introduction
of different genetic tests can effectively help the scientific community to fol-
low these extensive developments. In this paper, a brief introduction to differ-
ent genetic tests based on their functional purposes will be provided. In the
following, we will present a brief description of the processes, applications,
advantages and disadvantages of some of the most commonly used genetic
tests in both cytogenetics and molecular genetics fields. In the field of cytoge-
netics, karyotyping, flow cytometry, FISH, and CGH will be included and in the
field of molecular genetics, PCR-based methods, multiplex PCR quantification
such as MAPH / MLPA, microarrays and related technologies and next genera-
tion sequencing (NGS) will be discussed.
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1. Diagnostic testing for heritable mutations

2. Predictive and presymptomatic testing

3. Carrier testing for heritable mutations

4. Somatic cell genetic testing

5. Preimplantation genetic diagnosis (PGD) / (PIGD)
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6. Prenatal testing

7.Newborn screening

8. phenylketonuria

9. congenital hypothyroidism

10. Pharmacogenetic testing

11. Malignant hyperthermia (MH)
12. Abacavir

13. Forensic testing

14. Chromosomal genetic tests
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15. Molecular genetic tests

16. Biochemical genetic tests

17. Fluorescent in situ hybridization (FISH)
18. Comparative Genomic Hybridization (CGH)
19. Conventional Cytogenetic

20. Down'’s syndrome

21. Patau’s syndrome

22.Edward's syndrome

23. Ullrich-Turner’s syndrome

24. cridu chat syndrome

25. Wolf-Hirschhorn's syndrome

26. Wilms tumor-Aniridia-Genitourinary anomalies-
mental Retardation syndrome

27. Jacobsen’s syndrome

28. Structural Chromosome Disorders

29. Duplications

30. Translocations

31. Interstitial or terminal deletions

32. Prader-Willi

33. DiGeorge

34. Smith-Magenis
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38. Chromomycin A

39.In Situ Detection

40. Microdeletions

41. Williams- Beuren syndrome
42. Microduplication syndrome
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