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Priskorn L. et al., March 2025

Men with a Total Motile Sperm count of > 120 million / Ejaculate 
                                     could expect to live 2.7 years longer                   (80.3 years)
               than men with total motile sperm count of > 0 – 5 million   (77.6 years)

                Semen quality was found to be a strong marker of mortality
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Tests Target / Principle Strengths Limitations Complementarity with SFI
Sperm Chromatin Structure 

Assay

Blue Aniline

Chromatin Compaction 
Packaging Well-established. Predicts 

some ART outcomes
Not assess functional 

pathways
Functional Gene Expression 

Level

DNA Fragmentation 

TUNEL Assay
DNA Fragmentation / 

Apoptosis
Sensitive detection of 

DNA breaks
Limited Predictive Power of 
the overall Sperm Function

Integrates Multiple Pathways: 
Sperm Fertilization, Embryo 

Development

Sperm Parameters

(WHO)

Concentration, Motility,

Morphology
Quantitative; Widely used 

Limited Predictive Power of 
the overall Sperm Function No predictive indication

Fluorescence In Situ 
Hybridization

(FISH)

Detection of Aneuploidies 
Chromosomal Structure: 

Translocation 

Nuclear Hybridization: 
Specific Probes

Labor-intensive.

 Not routinely 
Idem

Karyotype
Chromosomal 

Abnormalities: Numerical 
and Structural

Detects Major Genetic 
causes of Infertility

Low resolution; does not 
identify submicroscopic 

defects
Idem

Y-Chromosome Microdeletions

 (AZF)

Azoospermia factor: Long Y 

AZFa, AZFb, AZFc 
In Azoospermia and  
Severe Oligospermia

Limited to Specific Genetic 
Regions; does not Capture 
Functional Heterogeneity

Idem

Sperm MessengerSperm 
Functional Index

Combined Genes Expression  
AURKA, HDAC4, CARHSP1

Captures Functional 
Heterogeneity; Applicable 

to Normospermic 

Requires RNA Extraction 
and qPCR Amplification

Predictive Indication in term:

 Natural Fecundity and ART

Comparative overview of sperm diagnostic tests and complementarity with SFI
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Sperm Epigenetic Signatures - Study Design 

On natural fecundity and IVF 
outcome

Sperm Epigenetic Signatures

Unexplained 
Infertility
IVF Failures
Poor Blastocyst rate

Gene Expression Index
Lifestyle Treatment

Sperm Selection in ICSI
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EXPRESSION OF  TARGET GENES

AURKA (AURORA KINASE A)
• It is a key regulator of cell division and is involved in mitosis.
• Essential for the first mitotic spindle and chromosome segregation.
• Is involved in the early development of the embryo.

HDAC4 (HISTONE DEACETYLASE )
• Involved in the epigenetic regulation of gene expression 
through methylation profile.
• Playing a role in early embryonic development, regulating gene expression.

CARHSP1 (CALCIUM-REGULATED HEAT-STABLE PROTEIN) 
• Highly expressed in the early stages of embryonic development.
• Under-expression of CARHSP1 leads to chaotic cell division and arrested embryonic 
development.
• Its expression is significantly higher in blastocyst-developed embryos, associated with 
higher pregnancy rates.







Population with normal WHO semen parameters and epigenetic 
biomarker expression (n = 342)

195

20

127

37%

5.8 %

57%
Normal 

expression

Intermédiate       
expression

Under 
expression

SFI variation in normal sperm samples according to the WHO criteria (n=342) 
Cnc: ≥ 16 million/mL 
Total Motility ≥ 42%, Progressive Motility ≥ 30% 
Morphology  ≥ 4% Kruger



Population with high-quality semen parameters (n = 81)

55

8

18

High Quality 

22.2 %

9.9 %

67.9 %

Normal 
expression

Intermediate 
expression

Under 
expression

SFI variation in high-quality sperm samples according to the WHO criteria (n=81)
Cnc: ≥50 million/mL 
Total Motility ≥ 50%, Progressive Motility ≥ 40% 
Morphology  ≥ 14% Kruger



Significant differences in IUI pregnancy and live birth outcomes between the poor and excellent groups. 
Live birth outcomes from ICSI, were not found to be significantly different among any of the 3 groups: poor, 
average, and excellent sperm quality.

Methylation profile variability in a panel of 1233 gene promoters could augment the predictive   ability of semen 
analysis and be a reliable biomarker for assessing IUI. 
                         ICSI appears to overcome high levels of epigenetic instability in sperm

Fertil Steril 4 November 2023 



Journal of Assisted Reproductive and 
       Genetics 26 January 2026

Men with abnormal sperm epigenetic profiles had significantly lower pregnancy success rates 
with IUI compared to those with normal profiles, despite similar SPZ motility and concentration 

Pregnancy rates did not differ between abnormal and normal profiles among couples undergoing ICSI, suggesting 
that ICSI may overcome sperm epigenetic quality issues.

Nevertheless, the findings:
 Highlight the clinical value of epigenetic sperm assessment as part   of male fertility    evaluation; 
 and support to guide more effective personalized  fertility treatment pathways.



Prise en charge en ICSI en sélectionnant les spermatozoïdes de façon 
très précise avant injection: S-ICSI

Traitements
Consultation: Obésité (IMC), Diabète, Recherche d’une varicocèle, Activité 
professionnelle (Chaleur, Solvant), Environnement de vie (Pollution, Pesticide, Toxique)
Life style: Alimentaire (Tabac, Alcool, Stress) ; Physique, Traitement antioxydant et/ou 
complément alimentaire.

Etude en cours, sur une petite cohorte, permet de voir une amélioration
des profiles d’expressions après 3 mois de traitement.

 Couple en PMA : Eviter une IAC: Risque d’échec, ou FIV: Pauci fécondation ou 
d’Absence de Fécondation ; due à la sous expression de ces gènes impliqués dès les 
premières mitoses du développement embryonnaire



Isitol® améliore significativement l’expression génique des répondeurs

AURKA
→ 15/28 (53,5% des patients)

Statistiques descriptives
Expression

AURKA avant
Expression 

AURKA après

N 15 15
Moyenne 42.2 105

Médiane 13.3 61.2

Ecart-type 70.4 109

Diagramme Q-Q

Distribution ne suit pas 
une loi Normale

→ Test de Wilcoxon

Expression AURKA
V1 vs V2 (répondeurs)
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x2,5 p < 0,001

↗ de 148,3% de l’expression du gène AURKA après 3 mois de traitement  avec Isitol®



Isitol® améliore significativement l’expression génique des répondeurs

HDAC4
→ 9/28 (32,1% des patients) 

Statistiques descriptives
Expression

HADC4 avant
Expression 

HDAC4 après

N 9 9
Moyenne 4.64 24.9

Médiane 1.00 6.50

Ecart-type 5.97 37.4

Diagramme Q-Q

Distribution ne suit pas 
une loi Normale

→ Test de Wilcoxon

Expression HDAC4
V1 vs V2 (répondeurs)
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x5,4

p = 0,002

↗ de 435,8% de l’expression du gène HDAC4 après 3 mois de traitement avec Isitol®



Isitol® améliore significativement l’expression génique des répondeurs

CARHSP1
→ 10/28 (37,5% des patients)
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p < 0,001

Statistiques descriptives
Expression 

CARHSP1 avant
Expression 

CARHSP1 après

N 10 10
Moyenne 273 622

Médiane 20.9 93.8

Ecart-type 426 797

Diagramme Q-Q

Distribution ne suit pas 
une loi Normale

→ Test de Wilcoxon

Expression CARHSP1
V1 vs V2 (répondeurs)

↗ de 127,8% de l’expression du gène CARHSP1 après 3 mois de traitement avec Isitol®





Under-expression of target genes involved in fertilization, and early 
embryo development, may explain cases of: 
Unexplained Infertility, IVF Failures, and Poor blastocyst rate

Conclusions

Sperm Messenger™ is a new tool exploring male infertility.
Is a genomic signature assessing the potential sperm quality

This gene expression index evaluates the sperm function, giving a
 predictive value in terms of natural fecundity and IVF outcome

Permit to identify and sort the sperm normal parameters (WHO) with an 
under-expression index corresponding to a low spermatozoa functionality



                                      Don’t forget the sperm

Conclusions
This epigenetic signature evaluates the sperm function, non-invasive biomarkers 
to predict value in terms of natural fecundity; IVF success and offspring health

Sperm Messenger™ is a tool exploring Male Infertility and Implantation Failure 
Abnormal methylation profile, Abnormal gene expression 
show chaotic embryo development, 
lower blastulation rates, lower success in ART, higher risk of birth defect, 
imprinting disease.
Under-expression of target genes involved in fertilization, and early 
embryo development, may explain cases of unexplained Infertility, poor 
blastocyst rate and Implantation Failure
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