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RINGKASAN 

RAMADANIARTO RIZQULLAH. Karakterisasi Gen Penyandi Biosintesis Lignin, 
SiCOMT, pada Sembilan Genotipe Hotong (Setaria italica L. Beauv.) Indonesia. 
Dibimbing oleh SINTHO WAHYUNING ARDIE dan WILLY BAYUARDI 
SUWARNO. 
 

Hotong merupakan tanaman serelia yang cukup toleran di lahan kekeringan 
ataupun salin. Biji tanaman hotong berpotensi digunakan sebagai sumber pangan. 
Selain itu, brangkasan tanaman panen dapat digunakan sebagai campuran pakan 
ternak. Pemanfaatan brangkasan sebagai campuran pakan ternak dapat 
mengoptimalkan penggunaan hotong dan mengurangi kebutuhan lahan. Namun, 
brangkasan tanaman panen memiliki kandungan lignin tinggi, sehingga dapat 
mengurangi kecernaan pakan. Oleh karena itu, modifikasi kandungan lignin pada 
brangkasan hotong menjadi salah satu tujuan penting.  

Enzim COMT (Caffeic acid O-methyltransferase, EC 2.1.1.68) merupakan 
salah satu enzim kunci dalam biosintesis lignin. Enzim ini berperan dalam sintesis 
prekursor monomer lignin yang diduga dapat memperbaiki sifat kecernaan 
brangkasan. Tanaman hotong memiliki dua gen yang menyandikan protein COMT, 
yaitu gen SiCOMT1 dan SiCOMT2. Oleh karena itu, penelitian ini membahas 
mengenai isolasi dan karakterisasi gen SiCOMT1 dan SiCOMT2 dari sembilan 
genotipe hotong Indonesia. 

Penelitian ini dibagi menjadi dua percobaan. Percobaan pertama bertujuan 
mengisolasi dan mengkarakterisasi gen SiCOMT1, sedangkan percobaan kedua 
bertujuan mengisolasi dan mengkarakterisasi gen SiCOMT2 dari sembilan genotipe 
hotong Indonesia. Kedua percobaan dilaksanakan pada bulan Februari sampai 
November 2024. Gen SiCOMT1 dan SiCOMT2 diisolasi dari lima genotipe hotong 
pada penelitian ini, yaitu ICERI-5, Botok 4, Botok 10, Hambapraing, dan Toraja. 
Sekuens gen SiCOMT1 dan SiCOMT2 dari genotipe ICERI-6, Mauliru-2, NTB-1, 
dan Buru diperoleh dari penelitian sebelumnya dan disertakan dalam analisis 
karakterisasi gen pada penelitian ini. 

Hasil penelitian ini mengonfirmasi keberadaan gen SiCOMT1 dan SiCOMT2 
pada sembilan genotipe hotong Indonesia. Hasil analisis penyejajaran sekuens 
(BLAST) menunjukkan bahwa gen SiCOMT1 memiliki similaritas dengan gen 
SvNaNMT, sedangkan gen SiCOMT2 memiliki similaritas dengan gen SvCOMT 
dari Setaria viridis. Gen SiCOMT1 memiliki 22 single nucleotide polymorphism 
(SNP) pada area non-CDS dan enam SNP pada ekson, dengan 26 SNP bersifat 
synonymous dan dua SNP bersifat non-synonymous. Gen SiCOMT2 memiliki 13 
SNP di area non-CDS dan lima SNP di area ekson, dengan 15 SNP bersifat 
synonymous dan tiga SNP bersifat non-synonymous. Motif metiltransferase 
SiCOMT1 berbeda dengan motif pada SiCOMT2. 

 
Kata kunci: filogenetik, motif terkonservasi, SNP, struktur protein  
  



SUMMARY 

RAMADANIARTO RIZQULLAH. Characterization of Lignin Biosynthesis 
Encoding Genes, SiCOMT, from Nine Indonesian Foxtail Millet (Setaria italica L. 
Beauv.) Genotypes. Supervised by SINTHO WAHYUNING ARDIE and WILLY 
BAYUWARDI SUWARNO.  

 
Foxtail millet is a cereal crop with comparable tolerance to drought and 

salinity. Foxtail millet has potential utility as a food source. Additionally, the 
harvested crop residue (the stover) can be used as animal feed. Utilizing the residue 
as a feed mixture can optimize the use of foxtail millet and reduce land demand. 
However, the harvested crop residue has a high lignin content, which can reduce 
feed digestibility. Therefore, modifying the lignin content is a crucial objective.  

The COMT (Caffeic acid O-methyltransferase, EC 2.1.1.68) is one of the key 
enzymes involved in lignin biosynthesis. This enzyme plays a role in synthesizing 
the lignin monomer precursor, which is suspected to improve the digestibility 
properties of the residue. Foxtail millet has two active genes that express the COMT 
enzyme, SiCOMT1 and SiCOMT2. Therefore, this study discusses the isolation and 
characterization of the SiCOMT1 and SiCOMT2 genes from Indonesian foxtail 
millet genotypes.  

This research consisted of two experiments. The first experiment aimed to 
isolate and characterize the SiCOMT1 gene, while the second experiment aimed to 
isolate and characterize the SiCOMT2 gene from nine Indonesian foxtail millet 
genotypes. Both experiments were conducted from February to November 2024. 
The SiCOMT1 and SiCOMT2 genes were isolated from five foxtail millet genotypes 
in this study, namely ICERI-5, Botok 4, Botok 10, Hambapraing, and Toraja. 
Sequence data for SiCOMT1 and SiCOMT2 genes from ICERI-6, Mauliru-2, NTB-
1, and Buru genotypes were obtained from a previous study and were involved in 
the genes’ characterization in this study. 

The results of this study confirmed that the SiCOMT1 and SiCOMT2 genes 
were present in the nine Indonesian foxtail millet genotypes. The results of 
sequence alignment analysis (BLAST) showed that the SiCOMT1 gene is similar to 
the SvNaNMT gene, whereas the SiCOMT2 gene is similar to the SvCOMT gene 
from Setaria viridis. Twenty-two single-nucleotide polymorphisms (SNPs) were 
found in the non-coding region and six SNPs in the exon of the SiCOMT1 gene, 
with 26 synonymous SNPs and two non-synonymous SNPs. Moreover, 13 SNPs 
were found in the non-coding region and five SNPs in the exon of the SiCOMT2 
gene, with 15 synonymous SNPs and three non-synonymous SNPs. The 
methyltransferase motif of SiCOMT1 differs from that of SiCOMT2 
 
Keywords:  conserved motives, phylogenetic, protein structure, SNP 
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