
New Technologies in Genetics Diagnosis 

 

 

 

 

 

Joep Geraedts 

Maastricht, The Netherlands 

Antalya 

 

 



Clinical genomics 

•  Genome sequencing to diagnose 

inherited disease 

•  Oncogenomics: stratifying cancer for 

better treatment 

•  Pharmacogenomics: predicting drug 

response and reducing adverse drug 

reactions 
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EXOME SEQUENCING 

•  Next Generation Sequencing 
(NGS) allows to study all exons 

of all ( ~20.000) genes of a 
patient in one test. 

•  For a number of heterogeneous 

disorders a disease-focused 
gene panel is analysed first. 

•  If no mutation is found within the 

disease-focused gene panels 

the whole exome will be 
analysed. 

•  This targeted next-generation 

sequencing (NGS) approach is 
comprehensive, rapid, and cost-

effective.  

 

 



Disease-focused gene panels for 

exome sequencing 
•  Ciliopathies  

•  Cardiac diseases 

•  Craniofacial abnormalities  

•  Deafness 

•  Disorders of sexual differentiation 

•  Epilepsy 

•  Hereditary cancer  

•  Hypogonadotropic hypogonadism 

•  Intellectual disabilities 

•  Iron metabolism disorder  

•  Kidney diseases 

•  Metabolic disorders 

•  Mitochondriële aandoeningen  

•  Movement disorders 

•  Multiple congenital abnormalities 

•  Neuromuscular diseases 

•  Primary immune deficiency disorders 

•  Skin disorders  

•  Visual disturbances  





Original Article  
X-Linked TEX11 Mutations, Meiotic Arrest, and 

Azoospermia in Infertile Men 
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Röpke, Ph.D., Andrea J. Berman, Ph.D., Thomas Jaffe, M.D., Marta 

Olszewska, Ph.D., Birgit Westernströer, Ph.D., Joseph Sanfilippo, M.D., Maciej 
Kurpisz, M.D., Ph.D., Aleksandar Rajkovic, M.D., Ph.D., Svetlana A. 

Yatsenko, M.D., Sabine Kliesch, M.D., Stefan Schlatt, Ph.D., and Frank 

Tüttelmann, M.D.  

 

Study Overview 

 

•  Some genetic causes of male infertility have been identified, but most remain 
unknown. 

•  In this study, 7 of 289 men with azoospermia (2.4%) harbored a mutation in 
TEX11, a gene expressed in the testes that is critical to chromosomal 

recombination. 
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Hemizygous Deletion of TEX11 Exons 10 to 12 and Flanking Intronic Regions in Two Men with 
Azoospermia. 

Yatsenko AN et al. N Engl J Med 2015;372:2097-2107 



TEX11 Mutations Detected in Men with Azoospermia. 

Yatsenko AN et al. N Engl J Med 2015;372:2097-2107 



Incidence and Frequency of the TEX11 Mutation, According to Cohort and Phenotype of the Study 
Population. 

Yatsenko AN et al. N Engl J Med 2015;372:2097-2107 



 

 

Hammersmith Hospital Londen 

PGD: Celebration first published cases:  

25 years 
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Diagnostic procedures 

•  Sex determination (FISH) 

•  Structural chromosome  

      abnormalities (FISH) 

•  Aneuploidy screening (FISH) 

•  Monogenic diseases (PCR) 

•  HLA typing (PCR) 

 



Developments in genome analysis 

LOW 

HIGH 

SNP-arrays Karyomapping 

Array-CGH NGS 



Single cell CGH 

Harper and Harton, Fertil Steril, 2010 
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Examples of array comparative genomic hybridization (array-CGH) and next-generation 
sequencing (NGS) results.  

Francesco Fiorentino et al. Hum. Reprod. 
2014;29:2802-2813 

© The Author 2014. Published by Oxford University Press on behalf of the European 
Society of Human Reproduction and Embryology. All rights reserved. For Permissions, 

please email: journals.permissions@oup.com 
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Trends in genetic analysis – 

PGD Consortium survey 

 
Data collected by  

Dr. Martine De Rycke, Brussels 



PGD for chromosomal 

indications (n=757) 

 

•  FISH            71% 

•  aCGH          27% 

•  CGH/PCR/qPCR/SNP/NGS  2%  



PGS (n=2725) 

 

•  FISH           17% 

•  aCGH         76% 

•  SNP        2%   

•   qPCR        4%  

•  NGS                <<1%  



PGS 2.0 

In comparison to PGS 1.0  

PGS 2.0 is characterized by: 

1. Polar body biopsy or trophectoderm 

biopsy in place of day-3 embryo 

biopsy. 

2. Aneuploidy assessments of all 24 

chromosome pairs instead of FISH of a 

limited set of chromosomes. 



Impact of blastocyst biopsy and comprehensive chromosome 
screening technology on preimplantation genetic screening: 

a systematic review of randomized controlled trials. 

•  Three trials have been published comparing PGS 2.0 and routine 
IVF care.  

•  PGS 2.0 is associated with higher clinical implantation rates, and 

higher ongoing pregnancy rates when the same number of 
embryos is transferred in both PGS and control groups.  

•  Additionally, PGS 2.0 improves embryo selection in eSET practice, 

maintaining the same ongoing pregnancy rates between PGS and 
control groups, while sharply decreasing multiple pregnancy 

rates.  

•  These results stem from good-prognosis patients undergoing IVF.  

•  Whether these findings can be extrapolated to poor-prognosis 

patients with decreased ovarian reserve remains to be 

determined. 

Dahdouh et al. Reprod Biomed Online. 2015 Mar;30(3):281-9 





Prenatal screening 1.0 



Miscarriage risk 

0.5-1% 

Invasive diagnostics 



•  Originates from the placenta 

•  ~10% of DNA fragments 

•  Detection >10 weeks  

•  Post-partum clearance <1 day 

 

 

 

                 Cell free foetal DNA in maternal plasma: 

Prenatal screening 2.0 

Non-invasive prenatal testing (NIPT) 



NIPT sensitivity: 

>99% T21 

97%   T18 

92%   T13 

Most (high-risk) 

women can avoid 

miscarriage risk by 

using NIPT 

NIPT for high-risk women 



NIPT as first screening test 

e.g. Norton et al. NEJM 2015 



In many countries: 

NIPT commercially 

introduced, no 

governmental 

guidance 

Introduction of NIPT 

Dondorp et al. Eur J Hum Genet 2015 



The future of NIPT:  

to test the whole foetal genome? 

 

Potential to test for other Mendelian disorders 

(monogenic treatable/non-treatable)? 

Lo et al. Sci Transl Med 2010; Van Dijk et al., Front Genet 2012 





Obstetricians’ opinions of appropriate use for noninvasive 

tests assuming they were developed and proven accurate 

 

•  All aneuploidies      193  97.5 

•  Severe early onset disorders   179  90.4 

•  Adult onset predispositions  

  (cancer/heart disease)   59  29.8 

•  Other adult onset predispositions   53  26.8 

•  Gender identification (non medical)   31  15.7 

   

 



 

Obstetricians’ opinions of potential effects 

of noninvasive tests 
 

•  n (%) 

Non-invasive tests would result in 

(a)  Greater societal pressures on individual patients to utilize  

       prenatal diagnosis         120 (38.1) 

(b) Reduced birth incidence in Down syndrome and other 

      disorders due to greater uptake of non-invasive prenatal diagnosis     124 (63.9) 

(c) Greater numbers of pregnancy terminations for milder 

      disorders          142 (73.2) 

 

Altered perception of individuals with handicaps as a result of 

       (a), (b) and/or (c)           63 (32.5) 
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