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The rapidity of innovations has meant that reproductive medicine today represents
clear example of how complex but essential an adaptation of clinical practice and laboratory
techniques to new knowledge is in the context of the dynamic evolution of medicine. For
this purpose, the Special Issue “Genetics and genomics in Reproductive Medicine” is
designed to discuss the impact of new advances in reproductive medicine and to support
the improvement of diagnostic and operational processes in genetics laboratories.

Infertility is a complex disorder of the reproductive system, characterized by the
inability to get pregnant after more than 12 months of regular and unprotected sexual
intercourse, affecting more than 75 million couples of reproductive age in the world. All the
articles cover fundamental aspects of healthy reproduction, from female and/or male fertil-
ity to antenatal diagnosis: it consists of nine original research articles, two reviews and one
perspective covering various aspects of genetics and genomics of reproductive medicine.

Genetics now play an essential role in all stages of the reproductive path, from the
diagnostic approach to the choice of more complex therapies: numerous research ad-
vances in genetics have increased reproductive medicine’s success. For example, the rapid
progress of the technologies applied to molecular diagnosis provides several diagnostic and
screening options for the identification of genetic and chromosomal alterations related to
infertility [1], non-syndromic infertility [2] or recurrent pregnancy loss [3]. However, while
female infertility has been extensively investigated, only recently, attention is being paid
to the etiological and pathophysiological causes related to male infertility. At this scope,
Pagliuca et al. [4] investigate the implication of infection on the main sperm parameters.

Alongside advanced biotechnology applications, identifying novel molecular biomark-
ers is a promising approach to improve the success of assisted procreation techniques
(PMAs) or reduce the risk of repeated abortion. Here, Rocca MS et al. [5] examine the role
of the telomeres as a predictive factor for embryo quality in the setting of medically assisted
reproduction. In particular, the sperm telomere length (STL) is a novel biomarker of male
fertility, as telomeres have recently been shown also to include a long non-coding RNA
(IncRNA) known as TERRA (telomeric repeat-containing RNAs).

Further, Shilenkova Y.V. et al. [6] propose to correlate the impact of age and serum
anti-Miillerian hormone (AMH) /follicle-stimulating hormone (FSH) levels on the number
of cumulus-oocyte complexes (COCs) retrieved with controlled ovarian hyperstimulation
(COH) from female carriers of reciprocal and Robertsonian translocation. In this volume,
additional potential biomarkers have been described concerning pregnancy outcome and
recurrent pregnancy loss: in a multi-center prospective cohort study on mosaic embryos,
Zhang Y et al. reported the pregnancy outcome providing information from prenatal ge-
netic testing [7]; An H et al. investigate whether glycoprotein 6 (GP6) gene polymorphisms
are a risk factor for recurrent pregnancy loss [8].

The positive effects of these continuous improvements can also be found in prenatal
diagnosis [9-11] to identify genetic diseases and chromosomal alterations during the
antenatal stage; available options range from non-invasive prenatal screening (NIPT) to
targeted assessment of at-risk couples.

Attention to fertility must be placed on infertile couples and in the current socio-
economic context. It seems to us that this may take on particular importance at a time when

Genes 2021, 12, 1612. https:/ /doi.org/10.3390/genes12101612

https:/ /www.mdpi.com/journal/genes


https://www.mdpi.com/journal/genes
https://www.mdpi.com
https://orcid.org/0000-0002-2828-782X
https://doi.org/10.3390/genes12101612
https://doi.org/10.3390/genes12101612
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/genes12101612
https://www.mdpi.com/journal/genes
https://www.mdpi.com/article/10.3390/genes12101612?type=check_update&version=1

Genes 2021, 12, 1612 20f2

Medicine, of appropriateness and precision, cannot be separated from socio-health and
economic evaluations. The multidisciplinary approach, continuous research and innovation
of laboratory methods allow patients and couples with fertility problems, spontaneous
abortions and endocrinological disorders to affect reproductive function and high-quality
diagnostic-therapeutic paths. Consequently, if on the one hand, it is necessary to continue
to invest in clinical and laboratory research to improve the reproductive "outcome”, on
the other hand, it is essential to proceed quickly with the integration of the legislative
apparatus, as well evidenced by the contribution of D’Argenio et al. [12].

In conclusion, the current Special Issue intends to have a broad look at the various
segments that contribute to healthy reproduction, having the field of genetics and genomics
as a preferential angle of observation. These advances set the stage for further investigations
that will improve the outcome of healthy reproduction.

Funding: This research received no external funding.

Conflicts of Interest: The author declares no conflict of interest.

References

1.

10.

11.

12.

D’ Argenio, V.; Cariati, F; Tomaiuolo, R. One4Two®: An Integrated Molecular Approach to Optimize Infertile Couples’ Journey.
Genes 2021, 12, 60. [CrossRef] [PubMed]

Okutman, O.; Tarabeux, J.; Muller, J.; Viville, S. Evaluation of a Custom Design Gene Panel as a Diagnostic Tool for Human
Non-Syndromic Infertility. Genes 2021, 12, 410. [CrossRef] [PubMed]

Loizidou, E.; Kucherenko, A.; Tatarskyy, P.; Chernushyn, S.; Livshyts, G.; Gulkovskyi, R.; Vorobiova, I.; Antipkin, Y.; Gorodna, O.;
Kaakinen, M.; et al. Risk of Recurrent Pregnancy Loss in the Ukrainian Population Using a Combined Effect of Genetic Variants:
A Case-Control Study. Genes 2021, 12, 64. [CrossRef] [PubMed]

Pagliuca, C.; Cariati, F.; Bagnulo, F.; Scaglione, E.; Carotenuto, C.; Farina, F.; D’ Argenio, V.; Carraturo, F,; D’Aprile, P; Vitiello, M.;
et al. Microbiological Evaluation and Sperm DNA Fragmentation in Semen Samples of Patients Undergoing Fertility Investigation.
Genes 2021, 12, 654. [CrossRef] [PubMed]

Rocca, M.; Dusi, L.; Di Nisio, A.; Alviggi, E.; Iussig, B.; Bertelle, S.; De Toni, L.; Garolla, A.; Foresta, C.; Ferlin, A. TERRA: A Novel
Biomarker of Embryo Quality and Art Outcome. Genes 2021, 12, 475. [CrossRef] [PubMed]

Shilenkova, Y.; Pendina, A.; Mekina, I; Efimova, O.; Komarova, E.; Lesik, E.; Ishchuk, M.; Fedorova, E.; Chiryaeva, O.; Petrova, L.;
et al. Age and Serum AMH and FSH Levels as Predictors of the Number of Oocytes Retrieved from Chromosomal Translocation
Carriers after Controlled Ovarian Hyperstimulation: Applicability and Limitations. Genes 2021, 12, 18. [CrossRef] [PubMed]
Zhang, Y.; Chen, J.; Nabu, S.; Yeung, Q.; Li, Y.; Tan, J.; Suksalak, W.; Chanchamroen, S.; Quangkananurug, W.; Wong, P; et al.
The Pregnancy Outcome of Mosaic Embryo Transfer: A Prospective Multicenter Study and Meta-Analysis. Genes 2020, 11, 973.
[CrossRef]

An, H.; Ahn, E.; Kim, J.; Ryu, C.; Park, H.; Cho, S.; Kim, J.; Lee, W.; Lee, J.; Kim, Y.; et al. Association between Platelet-Specific
Collagen Receptor Glycoprotein 6 Gene Variants, Selected Biomarkers, and Recurrent Pregnancy Loss in Korean Women. Genes
2020, 11, 862. [CrossRef] [PubMed]

Eggermann, T. Prenatal Detection of Uniparental Disomies (UPD): Intended and Incidental Finding in the Era of Next Generation
Genomics. Genes 2020, 11, 1454. [CrossRef] [PubMed]

Carbone, L.; Cariati, F; Sarno, L.; Conforti, A.; Bagnulo, F.; Strina, I.; Pastore, L.; Maruotti, G.; Alviggi, C. Non-Invasive Prenatal
Testing: Current Perspectives and Future Challenges. Genes 2021, 12, 15. [CrossRef] [PubMed]

Morshneva, A.; Kozyulina, P.; Vashukova, E.; Tarasenko, O.; Dvoynova, N.; Chentsova, A.; Talantova, O.; Koroteev, A.; Ivanov,
D.; Serebryakova, E.; et al. Pilot Screening of Cell-Free mtDNA in NIPT: Quality Control, Variant Calling, and Haplogroup
Determination. Genes 2021, 12, 743. [CrossRef] [PubMed]

D’Argenio, V; Dittfeld, L.; Lazzeri, P.; Tomaiuolo, R.; Tasciotti, E. Unraveling the Balance between Genes, Microbes, Lifestyle and
the Environment to Improve Healthy Reproduction. Genes 2021, 12, 605. [CrossRef] [PubMed]


http://doi.org/10.3390/genes12010060
http://www.ncbi.nlm.nih.gov/pubmed/33401665
http://doi.org/10.3390/genes12030410
http://www.ncbi.nlm.nih.gov/pubmed/33809228
http://doi.org/10.3390/genes12010064
http://www.ncbi.nlm.nih.gov/pubmed/33466305
http://doi.org/10.3390/genes12050654
http://www.ncbi.nlm.nih.gov/pubmed/33925640
http://doi.org/10.3390/genes12040475
http://www.ncbi.nlm.nih.gov/pubmed/33806168
http://doi.org/10.3390/genes12010018
http://www.ncbi.nlm.nih.gov/pubmed/33375549
http://doi.org/10.3390/genes11090973
http://doi.org/10.3390/genes11080862
http://www.ncbi.nlm.nih.gov/pubmed/32751271
http://doi.org/10.3390/genes11121454
http://www.ncbi.nlm.nih.gov/pubmed/33287348
http://doi.org/10.3390/genes12010015
http://www.ncbi.nlm.nih.gov/pubmed/33374411
http://doi.org/10.3390/genes12050743
http://www.ncbi.nlm.nih.gov/pubmed/34069212
http://doi.org/10.3390/genes12040605
http://www.ncbi.nlm.nih.gov/pubmed/33924000

	References

