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 Abstract   
Multiplex Ligation-dependent Probe Amplification (MLPA) is a relatively new method of molecular diagnosis. It enab-
les a relative quantitative assessment of up to 50 different PCR amplicons in one reaction by the use of a very small 
amount of examined DNA. Nowadays MLPA is becoming a very helpful tool in prenatal diagnosis and is widely used 
for the detection of aneuploidies, familial single gene disorders, common microdeletion syndromes, sub-telomeric 
alterations and identification of marker chromosomes in fetuses. This review demonstrates possible applications of 
MLPA in prenatal diagnosis.
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 Streszczenie   
Multiplex Ligation-dependent Probe Amplification (MLPA) jest stosunkowo nową metodą diagnostyki molekularnej. 
Umożliwia względną ilościową ocenę do 50 różnych amplikonów PCR w jednej reakcji, przy użyciu bardzo małej 
ilości badanego DNA. Obecnie MLPA staje się bardzo użytecznym narzędziem diagnostyki prenatalnej i jest szero-
ko stosowane do wykrywania aneuploidii, rodzinnych przypadków chorób monogenowych, zespołów mikrodelecji, 
zmian subtelomerowych i identyfikacji chromosomów markerowych u płodów. Praca ta prezentuje możliwości za-
stosowania MLPA w diagnostyce prenatalnej.
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Introduction
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Figure 1. Schematic diagram of MLPA reaction phases  
(according to www.mlpa.com): 
I – DNA sample denaturation; II – hybridization of the probes to the 
complementary target sequences; III – probes ligation; IV – PCR 
amplification of ligated probes.

 
Figure 2. Results of capillary electrophoresis and data analysis of the MLPA assay for 21, 18, 13, X, Y aneuploidies.  
 
Upper: Healthy control. Visible picks of tested regions on the chromosomes: 21, 18, 13, X and Y. 
Lower: 21 trisomy (Down syndrome). Visible normal picks of the tested regions on chromosomes: 18, 13, X and Y. Significantly higher picks of chromosome 
21 (black arrows) in comparison with other picks in the same test and in healthy controls. 
 
Pictures obtained from the Genetics Department of the Institute of Psychiatry and Neurology, Warsaw.
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Description of the method
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Figure 3. Schematic diagram of the MLPA probe structure. (LPO – left probe oligonucleotide; RPO - right probe oligonucleotide)
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Detection of single gene disorders
           

        , 
 ,     

           
   21 2

       , 
          
     ,      

  ,          
 2

         
   ,      

,          2

Conclusions
    ,     
   ,      

   
          

 ,        
         

          
    

    ,  2      
  1 ,           

             

       
       

    2 , 2      
       

        
      , 2   

        , 
            

     
        
 ,        
 ,   ,     

        
  ,       

        
       
 

References 

  1. www.mlpa.com

  2. Slater H, Bruno D, Ren H, [et al.]. Rapid, high throughput prenatal detection of aneuploidy using 
a novel quantitative method (MLPA). J Med Genet. 2003, 40, 907-912.

  3. Rosello M, Ferrer-Bolufer I, Monfort S, [et al.]. Prenatal study of common submicroscopic 
“genomic disorders” using MLPA with subtelomeric/microdeletion syndrome probe mixes, 
among gestations with ultrasound abnormalities in the first trimester. Eur J Med Genet. 2010, 
53, 76-79.

  4. Lai K, Lo I, Tong T, [et al.]. Detecting exon deletions and duplications of the DMD gene using 
Multiplex Ligation-dependent Probe Amplification (MLPA). Clin Biochem. 2006, 39, 367-372.

  5. Nicolaides K, Brizot M, Snijders R. Fetal nuchal translucency: ultrasound screening for fetal 
trisomy in the first trimester of pregnancy. Br J Obstet Gynaecol. 1994, 101, 782-786.

  6. Pandya P, Kondylios A, Hilbert L, [et al.]. Chromosomal defects and outcome in 1015 fetuses 
with increased nuchal translucency. Ultrasound Obstet Gynecol. 1995, 5, 15-19.

  7. Bijok J, Szyszka M, Michałowska A, [et al.]. Analiza biopsji trofoblastu przeprowadzonych 
w I Klinice Ginekologii i Położnictwa – CMKP SPSK im. prof. Orłowskiego w Warszawie – 
doniesienie wstępne. Perinat Neonat Ginek. 2010, 3, 145-152.

  8. Kontos H, Manolakos E, Malligiannis P, [et al.]. Prenatal diagnosis of a fetus with 7q11.23 
deletion detected by multiplex ligation-dependent probe amplification (MLPA) screening. Prenat 
Diagn. 2008, 28, 556-558.

  9. Machlitt A, Tennstedt C, Korner H, [et al.]. Prenatal diagnosis of 22q11 microdeletion in an early 
second-trimester fetus with conotruncal anomaly presenting with increased nuchal translucency 
and bilateral intracardiac echogenic foci. Ultrasound Obstet Gynecol. 2002, 19, 510-513.

10. Kooper A, Faas B, Kater-Baats E, [et al.]. Multiplex ligation-dependent probe amplification 
(MLPA) as a stand-alone test for rapid aneuploidy detection in amniotic fluid cells. Prenat Diagn. 
2008, 28, 1004-1010.

11. Kooper A, Faas B, Feuth T, [et al.]. Detection of chromosome aneuploidies in chorionic villus 
sampling by multiplex ligation-dependent probe amplification. J Mol Diagn. 2009, 11, 17-24.

12. Boormans E, Birnie E, Oepkes D, [et al.]. Comparison of multiplex ligation-dependent probe 
amplification and karyotyping in prenatal diagnosis. Obstet Gynecol. 2010, 115, 297-303.

13. Bocian E, Kasprzycka J, Jakubów-Durska K, [et al.]. Usefulness of MLPA technique for rapid 
prenatal detection of aneuploidy. Results of 409 diagnostic studies. Ginekol Pol. 2011, 82, 680-
684.

14. Chitty L, Kistler J, Akolekar R, [et al.]. Multiplex ligation-dependent probe amplification (MLPA): 
a reliable alternative for fetal chromosome analysis? J Matern Fetal Neonatal Med. 2012, 25, 
1383-1386.

15. Gerdes T, Kirchoff M, Lind A, [et al.]. Computer-assisted prenatal aneuploidy screening for 
chromosome 13, 18, 21, X and Y based on multiplex ligation-dependent probe amplification 
(MLPA). Eur J Hum Genet. 2005, 13, 171–175.

16. Nagan N, Faulkner N, Curtis C, [et al.]. Laboratory Guidelines for Detection, Interpretation, and 
Reporting of Maternal Cell Contamination in Prenatal Analyses. J Mol Diagn. 2011, 13, 7-11.

17. Willis A, van den Veyver I, Eng C. Multiplex ligation-dependent probe amplification (MLPA) and 
prenatal diagnosis. Prenat Diagn. 2012, 32, 315-320.

18. Van Veghel-Plandsoen M, Wouters C, Kromosoeto J, [et al.]. Multiplex ligation-dependent probe 
amplification is not suitable for detection of low-grade mosaicism. Eur J Hum Genet. 2011, 19 
1009-1012.

19. Kjaergaard S, Sundberg K, Jørgensen F, [et al.]. Diagnostic yield by supplementing prenatal 
metaphase karyotyping with MLPA for microdeletion syndromes and subtelomere imbalances. 
Prenat Diagn. 2010, 30, 995-999.

20. Van Opstal D, Boter M, Noomen P, [et al.]. Multiplex ligation dependent probe amplification 
(MLPA) for rapid distinction between unique sequence positive and negative marker 
chromosomes in prenatal diagnosis. Mol Cytogenet. 2011, 4, 2.

21. Concolino E, Mello E, Toscano V, [et al.]. Multiplex ligation-dependent probe amplification 
(MLPA) assay for the detection of CYP21A2 gene deletions/ duplications in congenital adrenal 
hyperplasia: first technical report. Clin Chim Acta. 2009, 402, 164-170.

22. Padma Priya T, Dalai A. Tuberous Sclerosis: Diagnosis and Prenatal Diagnosis by MLPA. Indian 
J Pediatr. 2012, 79, 1366-1369.

23. Wu Y, Yin G, Fu K, [et al.]. Gene diagnosis for nine Chinese patients with DMD/BMD by multiplex 
ligation-dependent probe amplification and prenatal diagnosis for one of them. J Clin Lab Anal. 
2009, 23, 380-386.

24. Zeng J, Lan F, Deng X, [et al.]. Evaluation of an in-house protocol for prenatal molecular 
diagnosis of SMA in Chinese. Clin Chim Acta. 2008, 398, 78-81.

25. Janssen B, Hartmann C, Scholz V, [et al.]. MLPA analysis for the detection of deletions, 
duplications and complex rearrangements in the dystrophin gene: potential and pitfalls. 
Neurogenetics. 2005, 6, 29-35.

26. Abbs S, Tuffery-Giraud S, Bakker E, [et al.]. Best Practice Guidelines on molecular diagnostics 
in Duchenne/Becker muscular dystrophies. Neuromusc Disord. 2010, 20, 422-427.

27. Van Opstal D, Boter M, de Jong D, [et al.]. Rapid aneuploidy detection with multiplex ligation-
dependent probe amplification: a prospective study of 4000 amniotic fluid samples. Eur J Hum 
Genet. 2009, 17, 112-121.

28. Chen M, Hwu W, Kuo S, [et al.]. Subtelomeric rearrangements and 22q11.2 deletion syndrome 
in anomalous growth-restricted fetuses with normal and balanced G-banded karyotype. 
Ultrasound Obstet Gynecol. 2006, 28, 939-943.


