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ABSTRACT 

 

 

Background 

Among the mentally retarded individuals, associated features are often found that 

may lead to specific diagnosis, such as microcephaly or macrocephaly. Mutations 

in the autosomal recessive primary hereditary microcephaly (MCPH) genes are 

known to cause mental retardation (MR) and microcephaly, while mutations in the 

PTEN gene cause MR and macrocephaly. This study aims to analyse the presence 

of mutations in the Indonesian individuals with MR and microcephaly or 

macrocephaly.  

 

Methods 

From a previous study of 527 mentally retarded individuals, 48 microcephalic and 

10 macrocephalic individuals underwent DNA sequencing. Secondary data from a 

previous study was used to determine the head circumference based on the 

Nellhaus head charts.  The DNA of the microcephalic subjects was analysed for 

mutations of the MCPH genes while PTEN DNA sequencing were performed on 

macrocephalic subjects. The likelihood of pathogenicity of the variants found was 

determined by comparing them to mutation database and analysis of protein 

prediction programs of SIFT, Align-GVGD and Polyphen-2.  

 

Results 

From 48 individuals with MR and microcephaly, 23 variants on the MCPH genes 

were found as likely to be pathogenic, while no pathogenic mutation was found. 

One subject was found to have 2 variants which were predicted as likely to be 

pathogenic and underwent follow up, in which a monozygotic twin with the same 

2 variants was discovered to be unaffected, revealing twin discordance result. 

None of the 10 subjects with macrocephaly and MR had any mutations in the 

PTEN gene.  

 

Conclusion 

Microcephaly was present in 9.1% of 527 individuals with MR, while 

macrocephaly occured in 1.9%. This study did not find any pathogenic causative 

mutation in the MCPH genes as well as PTEN gene that underwent DNA 

sequencing. This might be due to the non-genetic cause of microcephaly or 

macrocephaly and MR or mutations that were not yet discovered in this study. 

Interestingly, one twins discordance result was found. The findings of MR 

associated with microcephaly and macrocephaly may aid in providing genetic 

counseling in the Indonesian setting.  

 

Keywords : Mental retardation, microcephaly, macrocephaly, PTEN, MCPH 
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ABSTRAK 

 

 

Latar Belakang 

Pada individu dengan retardasi mental dapat ditemukan gejala dan tanda lain yang 

dapat memberi petunjuk ke arah diagnosis yang lebih spesifik, seperti mikrosefali 

dan makrosefali. Mutasi pada gen-gen autosomal recessive primary hereditary 

microcephaly (MCPH) diketahui dapat menyebabkan retardasi mental (RM) dan 

mikrosefali, sementara mutasi pada gen PTEN menyebabkan RM dan 

makrosefali. Penelitian ini bertujuan untuk menganalisis keberadaan mutasi 

genetik pada penderita RM dengan mikrosefali atau makrosefali. 

 

Metode 

Dari penelitian sebelumnya dengan 527 penderita RM, 48 individu dengan 

mikrosefali dan 10 individu dengan makrosefali menjalani sequencing DNA. Data 

sekunder dari penelitian sebelumnya digunakan untuk menentukan klasifikasi 

ukuran lingkar kepala berdasarkan kurva Nellhaus. Analisis gen MCPH dilakukan 

pada subyek mikrosefali sedangkan analisis gen PTEN dilakukan pada subyek 

makrosefali. Patogenitas varian genetik ditentukan dengan membandingkan 

dengan database mutasi dan program prediksi protein seperti SIFT, Align-GVGD 

dan Polyphen-2.  

 

Hasil 
Dari 48 individu dengan RM dan mikrosefali, 23 varian ditemukan dengan 

likely to be pathogenic

likely to be pathogenic

yang dilanjutkan dengan pemeriksaan lanjutan di mana terdapat kembar 

monozigotik subyek dengan kedua varian yang sama namun tidak menderita RM 

maupun kelainan lingkar kepala, di mana hal ini menggambarkan adanya 

diskordansi kembar. Tidak ditemukan mutasi gen PTEN pada 10 subyek RM 

dengan makrosefali. 

 

Kesimpulan 

Mikrosefali ditemukan pada 9,1% dari 527 individu dengan RM, sementara 

makrosefali ditemukan sebanyak 1,9%. Penelitian ini tidak menemukan mutasi 

patogenik dengan sequencing gen MCPH maupun PTEN. Hal ini mungkin 

disebabkan penyebab non-genetik RM dengan mikrosefali dan makrosefali, atau 

terdapatnya mutasi yang tidak dapat ditemukan melalui penelitian ini. Satu hasil 

diskordansi kembar ditemukan dalam penelitian ini. Hasil yang ditemukan dalam 

penelitian RM dengan mikrosefali dan makrosefali dapat membantu layanan 

konseling genetika di Indonesia.  

 

Kata kunci: retardasi mental, mikrosefali, makrosefali, MCPH, PTEN 

  


