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Human reproduction and growth depend on normal devel-
opmental processes such as the production of competent 
gametes, fertilization, embryonic development, pregnancy, 
and birth. The characteristics of a newborn are determined 
by specific genes on maternally and paternally inherited 
chromosomes. Forty-six chromosomes in humans bear ap-
proximately 23 000 genes. If genes are located on the same 
chromosome, they are usually inherited together and are 
known as linked genes. Human fertility or infertility is de-
termined by several biological processes, including organ 
formation and development, neuroendocrine regulation, 
hormone production, meiosis, and mitosis (1-3).

If one takes the example of neuroendocrine regulation, 
under normal physiological conditions, a precise arrange-
ment of hypothalamic kisspeptin neurons and gonado-
tropin-releasing hormone neurons induces the secretion 
of follicle-stimulating hormone (FSH) and luteinizing hor-
mone (LH) from the anterior pituitary. Adequate secre-
tion of gonadotropins initiates gonadal steroid produc-
tion, which regulates testicular or ovarian development. 
Hormones produced by the testes or ovaries then exert 
feedback effects on the hypothalamus and pituitary to 
adjust the concentrations of FSH and LH. Defects at one 
or more levels of the hypothalamic-pituitary-gonadal axis 
can cause hypogonadism, which manifests as a reduction 
in sex hormones, absent or delayed puberty, and abnormal 
function of the gonads. Hypogonadotropic hypogonadism 
refers to an insufficient release of gonadotropin-releasing 
hormone or gonadotropin caused by dysfunction of the 

pituitary gland or the hypothalamus. More than 40 genes 
have been associated with the pathogenesis of congenital 
hypogonadotropic hypogonadism (4,5).

Chromosomal abnormalities, which can be numerical or 
structural, are frequent causes of birth defects and spon-
taneous abortions. Even in healthy young couples, 50% 
of conceptions end in a spontaneous abortion, and 50% 
of these have significant chromosomal abnormalities. The 
most common chromosomal abnormalities are Turner 
syndrome, triploidy, and trisomy 16. Chromosomal ab-
normalities account for 10% of major birth defects, and 
gene mutations account for an additional 8%. Microdele-
tions spanning only a few adjoining genes may result in a 
microdeletion or contiguous gene syndrome. Identifying 
genetic pathways controlling gamete and somatic cell dif-
ferentiation is vital for future diagnostics, especially con-
cerning azoospermia. Owing to emerging genetic panels, 
patients could now be spared from unnecessary conven-
tional or microtesticular sperm extraction procedures in 
the near future.. In addition, novel marker genes identified 
in the frame of single-cell sequencing (scRNA-seq) stud-
ies may be included in genetic screening in the expanding 
field of reproductive genetics. This could lead to new infer-
tility treatments, including stem cell differentiation, in vitro 
spermatogenesis/ovary, and gene therapy (6,7).

Several articles in this issue of the Croatian Medical Jour-
nal indicate the importance of genetic diagnosis and 
screening. The article by Sansović et al (8) highlights 
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the importance of clinical evaluation in subjects with fa-
milial hearing loss and the research on family segregation 
in assessing the pathogenicity of variants in the α-tectorin 
gene. Odak et al (9) focused on the role of the KMT5B gene 
in the pathogenesis of neurodevelopmental disorders. The 
KMT5B gene, discovered a few years ago, is related to ab-
normal activities of enzymes that regulate histone activity 
and gene expression during brain development. A com-
prehensive clinical and molecular approach to patients 
with KMT5B variants is necessary to optimize their treat-
ment. Another case report, authored by Morožin-Pohovski 
et al (10), describes a boy with microcephaly, trigonoceph-
aly, and dysmorphic features. This is very likely the first re-
port in the literature describing a patient who inherited 
16p11.2 duplications from both parents. The article by 
Fučić et al (11) deals with the early environmental expo-
sure of the mother and the child to pesticides. The au-
thors found that interleukin-2 levels, hypomethylation of 
interleukin-2 gene site 1, and the mother’s rural residence, 
probably due to pesticide exposure, were predictive bio-
markers for preterm birth. Finally, the article by Hat et al 
(12) focused on aging and sexual dimorphism of the hu-
man lacrimal gland.

The diagnostic and therapeutic procedures in human re-
production and development will soon include more ad-
vanced genetic testing, multi-omics analysis, microbiota 
treatment, germline nuclear transfer, in vitro gametogen-
esis, gene therapy, and increased application of artificial in-
telligence.

References
1 Verpoest W, Okutman Ö, Van Der Kelen A, Sermon K, Viville S. 

Genetics of infertility: a paradigm shift for medically assisted 

reproduction. Hum Reprod. 2023. Medline:37801292 doi:10.1093/

humrep/dead199

2 The Guideline Group on Unexplained Infertility, Romualdi D, 

Ata B, Bhattacharya S, Bosch E, Costello M, et al. Evidence-based 

guideline: unexplained infertility. Hum Reprod. 2023;38:1881-90. 

Medline:37599566 doi:10.1093/humrep/dead150

3 Wei Y, Wang J, Qu R, Zhang W, Tan Y, Sha Y, et al. Genetic 

mechanisms of fertilization failure and early embryonic arrest: 

a comprehensive review. Human Reproduction Update. 2023; 

dmad026.

4 Vallet-Buisan M, Mecca R, Jones C, Coward K, Yeste M. Contribution 

of semen to early embryo development: fertilization and beyond. 

Hum Reprod Update. 2023;29:395-433. Medline:36882116 

doi:10.1093/humupd/dmad006

5 Liang Z, Wen Q, Li J, Zeng D, Huang P. A systematic review and 

meta-analysis: clinical outcomes of recurrent pregnancy failure 

resulting from preimplantation genetic testing for aneuploidy. 

Front Endocrinol (Lausanne). 2023;14:1178294. Medline:37850092 

doi:10.3389/fendo.2023.1178294

6 Schaub AM, Gonzalez TL, Dorfman AE, Novoa AG, Hussaini RA, 

Harakuni PM, et al. A systematic review of genome wide analyses 

of methylation changes associated with assisted reproductive 

technologies in various tissues. Fertil Steril. 2023 Oct 10:S0015-

0282(23)01922-2.

7 McCoy RC, Summers MC, McCollin A, Ottolini CS, Ahuja K, 

Handyside AH. Meiotic and mitotic aneuploidies drive arrest of in 

vitro fertilized human preimplantation embryos. Genome Med. 

2023;15:77. Medline:37779206 doi:10.1186/s13073-023-01231-1

8 Sansović I, Meašić AM, Odak LJ, Kero M. Clinical relevance of the 

TECTA c.6183G>T variant identified in a family with autosomal 

dominant hearing loss: a case report. Croat Med J. 2023;64:329-33.

9 Odak LJ, Vulin K, Meašić AM, Šamadan L, Tripalo Batoš A. 

Neurodevelopmental disorder caused by an inherited novel 

KMT5B variant: case report. Croat Med J. 2023;64:334-8.

10 Morožin-Pohovski L, Sansović I, Vulin K, Odak LJ. The first case 

report of distal 16p12.1p11.2 trisomy and proximal 16p11.2 

tetrasomy inherited from both parents. Croat Med J. 2023;64:339-

43.

11 Fučić A, Knežević J, Krasić J, Polančec D, Sinčić N, Sindičić Dessardo 

N, et al. Interleukin-2 gene methylation levels and interleukin-2 

levels associated with environmental exposure as risk biomarkers 

for preterm birth. Croat Med J. 2023;64:320-8.

12 Hat K, Kaštelan S, Planinić A, Muller D, Ježek D. Pathohistological 

features of the aging human lacrimal gland. Croat Med J. 

2023;64:307-19.

https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37801292&dopt=Abstract
https://doi.org/10.1093/humrep/dead199
https://doi.org/10.1093/humrep/dead199
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37599566&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37599566&dopt=Abstract
https://doi.org/10.1093/humrep/dead150
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36882116&dopt=Abstract
https://doi.org/10.1093/humupd/dmad006
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37850092&dopt=Abstract
https://doi.org/10.3389/fendo.2023.1178294
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37779206&dopt=Abstract
https://doi.org/10.1186/s13073-023-01231-1

