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| Abstract |

Background and Aim: Awareness of human papillomavirus (HPV) genotypes is crucial for the
management and prevention of dysplasia and cervical cancer. HPV comprises over 200 genotypes,
approximately 40 of which infect the genital tract. The global prevalence of HPV varies between 1.2% and
25.6% across different regions. | Kcywords |

Materials and Methods: In this descriptive-experimental study, 58 clinical samples were collected from
Human Papillomavirus

(HPV)|
genotype was detected using Real-time PCR with specific primers. To optimize the assay, four different | o1 time PCR| Master Mix

women presenting with vaginitis symptoms at Milad Hospital, Tehran. The presence of the HPV-6

master mix formulations containing varying concentrations of Tris-HCL KCl, and MgCL were designed | PCR| Molecular Diagnostic|

and compared for their performance in HP V-6 detection. Opptimbziion

Results: Eight (13.79%) of the 58 samples tested positive for HPV-6. The master mix containing 10 mM | Tau Science |
Tris-HCI, 50 mM KClL, and 2 mM MgClL demonstrated the best sensitivity and specificity, yielding lower

Ct values. Melting curve analysis confirmed the specificity of the PCR products and ruled out primer-dimer

and non-specific amplification.

Conclusion: Optimization of master mix components in Real-time PCR can enhance the sensitivity and

accuracy of HPV-6 detection, providing a more efficient and cost-effective method for genotype

identification. This approach may facilitate the development of improved diagnostic kits and increase

patient participation in HPV screening programs, ultimately contributing to better prevention of cervical

cancer.
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| Extended Abstract

Human Papillomavirus (HPV) is a primary etiological factor for cervical cancer and various
genital infections globally. Among its numerous genotypes, HPV-6 is frequently associated
with benign lesions and respiratory papillomatosis, making its accurate detection crucial for
clinical management. This study aimed to investigate the prevalence of HPV-6 in a specific
female population and to systematically optimize the biochemical environment of the Real-
time PCR master mix to enhance diagnostic sensitivity and accuracy in clinical settings.

In this descriptive-laboratory study, 58 clinical samples were collected from symptomatic
women at Milad Hospital, Tehran. Following DNA extraction, the presence of the HPV-6
genotype was investigated using Real-time PCR with specific primers targeting the LI
region. Four distinct master mix formulations were designed, varying the concentrations of
Tris-HCI, KCl, and MgCl2. The optimization focused on identifying the ideal ionic strength
and cofactor concentrations to maximize enzymatic efficiency while minimizing non-specific
amplification.

Molecular analysis revealed that 8 out of 58 samples (13.79%) were positive for HPV-6. The
master mix containing 10 mM Tris-HCI, 50 mM KCI, and 2 mM MgCl, demonstrated the
best performance, yielding the lowest Cycle Threshold (Ct) values and robust amplification
signals. Melting curve analysis confirmed the high specificity of the reaction, showing a
single sharp peak and the total absence of primer-dimers or non-specific products, ensuring
the reliability of the diagnostic results even in samples with lower viral concentrations.

The results indicate that meticulous optimization of master mix components significantly
improves the limit of detection for HPV-6. This approach provides a more efficient and cost-
effective method for molecular diagnostics, facilitating the development of improved
screening kits. Ultimately, such technical enhancements contribute to better cervical cancer
prevention strategies and encourage higher patient participation in screening programs by
offering more accurate, reliable, and accessible diagnostic outcomes for clinical evaluation.

| Keywords
Human Papillomavirus, HPV-6, Real-Time PCR, Master Mix Optimization, L1 Region,
Molecular Diagnostics, Cervical Cancer Screening.
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