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GLOSSARY 

 

Endocrine disrupting 

chemical (EDC) 

 

: 

Chemical compounds which in certain doses might affect 

endocrine (or hormonal system) in mammals 

CNV : A form of structural variation as relatively large regions 

of DNA sequences as deletion or duplication 

Hypospadias : A congenital malformation with urethral opening not at 

the tip of the penis but along the anterior aspect of the 

penis 

PCR : A biochemical technique to amplify certain DNA 

sequence into thousand or million copy 

HRM : A biochemical technique to detect small differences in 

PCR melting (dissociation) curves 

MLPA : A variation of the multiplex polymerase chain reaction 

that permits multiple targets to be amplified with only a 

single primer pair  

Sequencing : A process to determine nucleotide sequence from given 

DNA fragments 
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ABSTRACT 

 

Introduction: Hypospadias, one of the most common disorders of male genitalia is 

thought to have an increased trend in prevalence worldwide. Two important genes 

involved in the development of male external genitalia include SHH and WNT5A. 

Currently there was no study using multiplex ligation-dependent probe amplification 

(MLPA) and high-resolution melting curve (HRM) for hypospadias. The increased 

frequency in the last 20 years has been thought to be associated with environmental 

changes especially in the increased risk of exposure to chemical compounds. Aim: To 

identify mutations in hypospadias patients using MLPA and HRM. Methods: Samples 

are 17 Indonesian and 27 Pakistani DNA with a clinical diagnosis of hypospadias. 

MLPA and HRM were employed, continued with Sanger sequencing if aberrant 

patterns are found. Results: No abnormalities in CNVs were found using MLPA, and 

aberrant patterns were found using HRM in two samples and further analysis using 

Sanger sequencing resulted in translocations of 92 nt and 100 nt of chromosome 8 

respectively. Conclusion: MLPA showed no abnormalities, while HRM showed 

aberrations. Translocations of chromosome 8 to WNT5A gene were found in two 

hypospadias patients. 

KEYWORD: Hypospadias, MLPA, HRM, SHH, WNT5A  
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ABSTRAK 

 

Pendahuluan: Hipospadia yang merupakan kelainan genitalia pria yang paling sering 

ditemukan diduga menunjukkan prevalensi yang semakin meningkat di seluruh dunia. 

Dua gen penting yang berperan dalam perkembangan genitalia eksternal pria antara 

lain adalah SHH and WNT5A. Hingga saat ini tidak ada penelitian yang menggunakan 

multiplex ligation-dependent probe amplification (MLPA) dan high-resolution melting 

curve (HRM) pada hipospadia. Meningkatnya frekuensi hipospadia dalam 20 tahun 

terakhir ini diduga terkait dengan perubahan lingkungan terutama risiko paparan 

terhadap zat kimiawi yang meningkat. Tujuan: untuk mengidentifikasi mutasi pada 

pasien dengan hipospadia dengan menggunakan MLPA dan HRM. Metode: Sampel 

adalah 17 DNA dari Indonesia dan 27 DNA dari Pakistan dengan diagnosis klinik 

hipospadia. Dilakukan analisis MLPA dan HRM yang dilanjutkan dengan Sanger 

sequencing jika terdapat pola abnormal pada HRM. Hasil: Tidak ditemukan kelainan 

CNV dengan menggunakan MLPA pada semua sampel, dan terdapat pola abnormal 

pada HRM di dua sampel. Analisis dengan Sanger sequencing menunjukkan 

translokasi sepanjang 92 nukleotida dan 100 nukleotida dari kromosom 8 secara 

berurutan. Simpulan: Tidak terdapat abnormalitas dari pemeriksaan MLPA namun 

pemeriksaan HRM menunjukkan adanya aberasi. Terdapat translokasi dari sebagian 

kromosom 8 ke dalam gen WNT5A pada dua pasien hipospadia.  

Kata kunci: Hipospadia, MLPA, HRM, SHH, WNT5A  

 

 

 


