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ABSTRACT 

Introduction: Clinical manifestation of autism spectrum disorders (ASD) and 

cognitive deficits have been reported to be associated with fragile X premutation. 

These may be related to variations in CGG repeat lengths, FMR1 protein (FMRP) 

levels, background genetics effects and/or environmental toxins. FMRP is an 

RNA-binding protein that regulates the translation of a  number of other genes 

that are important for synaptic developments and plasticity.  

Objective: This study was done to identify the correlation between cognitive, 

social deficits, FMRP levels and CGG repeats in males with the FMR1 

premutation utilizing the new enzyme-linked immuno assay (ELISA) assessment 

of FMRP expression.  

Methods: This study included 31 males with the FMR1 premutation ranging from 

age 2.96 to 27.36 (mean 13.7 ± SD 6.32) years old participated in Fragile X 

Families research project at the UC Davis M.I.N.D. Institute between 2006 and 

2011. All subjects were confirmed to carry the FMR1 premutation. They 

undergone a full medical history and physical examination. Assesment of 

cognitive ability and specific measures for ASD were completed. ELISA 

technique was used to measure the level of FMRP.  

Results: FMRP levels were measured from the lymphocytes with mean level was 

1.5 ± 0.55 with mean level of CGG repeats was 101.5 ± 41.10. FMRP levels were 

not correlated with ADOS communication score (p=0.420), ADOS social 

interaction score (p=0.641), ADOS total score (p=0.517), nor FSIQ (p=0.125). 

CGG repeats were also not correlated with ADOS communication score 

(p=0.454). ADOS social interaction score (p=0.731). ADOS total score (p=0.660), 

nor FSIQ (p=0.571). 

Conclusion: There were no correlation between FMRP levels, ADOS scores, and 

FSIQ nor CGG repeats, ADOS scores, and FSIQ in males with the FMR1 

premutation. 

Key words : IQ, ASD, FMRP, FMR1 premutation  
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ABSTRAK 

Latar Belakang: Manifestasi klinis yang terdiri atas autism spectrum disorders 

(ASD), dan defisit kognitif dilaporkan berhubungan dengan fragile X premutasi. 

Hal tersebut mungkin disebabkan karena variasi jumlah CGG repeat, kadar 

FMRP, pengaruh genetik, dan/atau faktor lingkungan. FMRP merupakan suatu 

protein pengikat RNA yang mengatur translasi gen-gen yang penting untuk 

perkembangan dan plastisitas sinaps. 

Tujuan : Penelitian ini dilakukan untuk mengidentifikasi hubungan antara 

manifestasi klinik antara lain defisit kognitif dan sosial dengan kadar FMRP dan 

CGG repeat pada laki-laki dengan premutasi gen FMR1 menggunakan teknik 

baru enzyme-linked immuno assay (ELISA) untuk mengukur kadar FMRP. 

Metode : Penelitian ini mencakup 31 laki-laki dengan premutasi gen FMR1 

dengan rentang usia  2.96 sampai 27.36 tahun (rata-rata 13.7 ± SD 6.32) yang 

berpartisipasi dalam proyek penelitian Fragile X Families di UC Davis M.I.N.D. 

Institute pada tahun 2006 sampai 2011. Semua subjek telah dikonfirmasi 

membawa premutasi gen FMR1. Riwayat medik lengkap dan pemeriksaan fisik 

dilakukan oleh klinisi. Penentuan kemampuan kognitif dan penilaian spesifik 

untuk ASD dilakukan selama evaluasi klinik. Teknik ELISA untuk mengukur 

kadar FMRP . 

Hasil: Kadar FMRP diukur dari limfosit dengan kadar rata-rata 1.5±0.55 dan nilai 

rata-rata CGG repeat adalah 101.5 ± 41.10. Kadar FMRP tidak berhubungan 

dengan skor komunikasi pada ADOS (p=0.420), skor interaksi sosial (p=0.641), 

Skor total (p=0.517), maupun skor total IQ (p=0.125). CGG repeat juga tidak 

berhubungan dengan skor komunikasi pada ADOS (p=0.454), skor interaksi sosial 

(p=0.731), Skor total (p=0.660), maupun skor total IQ (p=0.571). 

Kesimpulan: Tidak terdapat hubungan antara kadar FMRP dengan skor ADOS 

dan skor total IQ serta tidak terdapat hubungan antara CGG repeat  dengan skor 

ADOS dan skor total IQ pada laki-laki dengan premutasi gen FMR1. 

Kata Kunci : IQ, ASD, FMRP, premutasi gen FMR1 
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ABSTRACT 
 

Introduction: Clinical manifestation of autism spectrum disorders (ASD) and cognitive deficits 
have been reported to be associated with fragile X premutation. These may be related to 
variations in CGG repeat lengths, FMR1 protein (FMRP) levels, background genetics effects 
and/or environmental toxins. FMRP is an RNA-binding protein that regulates the translation of a 
number of other genes that are important for synaptic developments and plasticity. 
 
Objective: This study was done to identify the correlation between cognitive, social deficits, 
FMRP levels and CGG repeats in males with the FMR1 premutation utilizing the new enzyme-
linked immuno assay (ELISA) assessment of FMRP expression. 
 
Methods: This study included 31 males with the FMR1 premutation ranging from age 2.96 to 
27.36 (mean 13.7 ± SD 6.32) years old participated in Fragile X Families research project at the 
UC Davis M.I.N.D. Institute between 2006 and 2011. All subjects were confirmed to carry the 
FMR1 premutation. They undergone a full medical history and physical examination. Assesment 
of cognitive ability and specific measures for ASD were completed. ELISA technique was used to 
measure the level of FMRP. 
 
Results: FMRP levels were measured from the lymphocytes with mean level was 1.5 ± 0.55 with 
mean level of CGG repeats was 101.5 ± 41.10. FMRP levels were not correlated with ADOS 
communication score (p=0.420), ADOS social interaction score (p=0.641), ADOS total score 
(p=0.517), nor FSIQ (p=0.125). CGG repeats were also not correlated with ADOS 
communication score (p=0.454). ADOS social interaction score (p=0.731). ADOS total score 
(p=0.660), nor FSIQ (p=0.571). 
 
Conclusion: There were no correlation between FMRP levels, ADOS scores, and FSIQ nor 
CGG repeats, ADOS scores, and FSIQ in males with the FMR1 premutation. 
 
Key words : IQ, ASD, FMRP, FMR1 premutation 

 

 

 

 

 



HUBUNGAN ANTARA IQ, AUTISM SPECTRUM DISORDER, 
DAN KADAR FMRP PADA LAKI-LAKI DENGAN PREMUTASI 

GEN FMR1 
 

Tanjung Ayu Sumekar, Tri Indah Winarni, Sultana MH Faradz 

ABSTRAK 
 
Latar Belakang: Manifestasi klinis yang terdiri atas autism spectrum disorders (ASD), dan 
defisit kognitif dilaporkan berhubungan dengan fragile X premutasi. Hal tersebut mungkin 
disebabkan karena variasi jumlah CGG repeat, kadar FMRP, pengaruh genetik, dan/atau faktor 
lingkungan. FMRP merupakan suatu protein pengikat RNA yang mengatur translasi gen-gen 
yang penting untuk perkembangan dan plastisitas sinaps. 
 
Tujuan : Penelitian ini dilakukan untuk mengidentifikasi hubungan antara manifestasi klinik 
antara lain defisit kognitif dan sosial dengan kadar FMRP dan CGG repeat pada laki-laki dengan 
premutasi gen FMR1 menggunakan teknik baru enzyme-linked immuno assay (ELISA) untuk 
mengukur kadar FMRP. 
 
Metode : Penelitian ini mencakup 31 laki-laki dengan premutasi gen FMR1 dengan rentang usia 
2.96 sampai 27.36 tahun (rata-rata 13.7 ± SD 6.32) yang berpartisipasi dalam proyek penelitian 
Fragile X Families di UC Davis M.I.N.D. Institute pada tahun 2006 sampai 2011. Semua subjek 
telah dikonfirmasi membawa premutasi gen FMR1. Riwayat medik lengkap dan pemeriksaan 
fisik dilakukan oleh klinisi. Penentuan kemampuan kognitif dan penilaian spesifik untuk ASD 
dilakukan selama evaluasi klinik. Teknik ELISA untuk mengukur kadar FMRP . 
 
Hasil: Kadar FMRP diukur dari limfosit dengan kadar rata-rata 1.5±0.55 dan nilai rata-rata CGG 
repeat adalah 101.5 ± 41.10. Kadar FMRP tidak berhubungan dengan skor komunikasi pada 
ADOS (p=0.420), skor interaksi sosial (p=0.641), Skor total (p=0.517), maupun skor total IQ 
(p=0.125). CGG repeat juga tidak berhubungan dengan skor komunikasi pada ADOS (p=0.454), 
skor interaksi social (p=0.731), Skor total (p=0.660), maupun skor total IQ (p=0.571). 
 
Kesimpulan: Tidak terdapat hubungan antara kadar FMRP dengan skor ADOS dan skor total IQ 
serta tidak terdapat hubungan antara CGG repeat dengan skor ADOS dan skor total IQ pada laki-
laki dengan premutasi gen FMR1. 
 
Kata Kunci : IQ, ASD, FMRP, premutasi gen FMR1 
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