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ABSTRAK  
 

IDENTIFIKASI GEN PENGKODE DAN PREDIKSI DOMAIN PROTEIN 
KITINASE DARI DUA AKSESI SORGUM LOKAL SEBAGAI UPAYA 

MENDUKUNG KETAHANAN PANGAN NASIONAL 

Sorgum (Sorgum bicolor (L.) Moench) merupakan anggota famili Poaceae yang 
sudah banyak dibudidayakan di Indonesia karena potensinya untuk mendukung 
diversifikasi pangan nasional. Akan tetapi, pengembangan sorgum sebagai bahan 
pangan alternatif mengalami ancaman karena infeksi oleh patogen fungi. 
Penelitian ini bertujuan untuk mengisolasi dan mengidentifikasi sekuens gen 
pengkode dan memprediksi domain protein kitinase dari dua aksesi Sorgum lokal 
Indonesia, yaitu Sorgum Manis (SM) dan Kempul (K). Metode pencarian kandidat 
gen dilakukan secara In Silico dengan BLASTP search di server Phytozome 
menggunakan sekuens asam amino kitinase dari Capsicum annuum (CaChiIII7 
(Capana07g001181)), kemudian dikonfirmasi melalui BLASTN search di laman 
NCBI. Isolasi kandidat gen dilakukan melalui Reverse Transcription-PCR, 
kemudian dilanjutkan dengan Sanger sequencing. Prediksi domain protein 
dilakukan dengan menggunakan server SignalP 4.1, DeepTMHMM, dan 
InterProScan. Terdapat tiga ortolog, SobicCHIT1-1, SobicCHIT1-2, dan 
SobicCHIT1-3, yang diprediksi sebagai kandidat gen pengkode kitinase pada 
Sorgum. SobicCHIT1-1 hanya terekspresi dan berhasil diisolasi dari K, sedangkan 
SobicCHIT1-3 hanya terekspresi dan berhasil diisolasi dari SM. SobicCHIT1-2 
terekspresi dan berhasil diisolasi baik dari SM maupun K. Perbandingan sekuens 
kandidat gen pengkode kitinase menunjukkan adanya perbedaan sekuens gen 
pengkode SobicCHIT1-2 antara SM dan K, yang berpengaruh pada susunan asam 
aminonya, tetapi tidak berpengaruh pada domain proteinnya. Berdasarkan domain 
protein yang dimiliki, SobicCHIT1-2 kemungkinan sebagai kitinase kelas IV karena 
memiliki CBD, sedangkan SobicCHIT1-3 kemungkinan sebagai kitinase kelas II 
karena memiliki domain katalitik dari Glycoside hydrolase, family 19, tanpa CBD 
dan bersifat parsial. Klasifikasi SobicCHIT1-1 belum dapat dipastikan, karena 
bersifat parsial. 

 

Kata kunci: Sorghum bicolor, kandidat gen, protein kitinase, resistansi, patogen 
fungi. 
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ABSTRACT 

 

IDENTIFICATION OF CODING GENES AND PREDICTION OF CHITINASE 

PROTEIN DOMAINS FROM TWO LOCAL SORGHUM ACCESSIONS AS AN 

EFFORT TO SUPPORT NATIONAL FOOD SECURITY 

Sorghum (Sorghum bicolor (L.) Moench) is a member of the Poaceae family that 

has been widely cultivated in Indonesia due to its potential to support national food 

diversification. However, the development of sorghum as an alternative food is 

under threat due to infection by fungal pathogens. This study aims to isolate and 

identify gene sequences encoding and predicting chitinase protein domains from 

two local Indonesian Sorghum accessions, namely Sweet Sorghum (SM) and 

Kempul (K). The gene candidate search method was carried out in silico with 

BLASTP search on the Phytozome server using chitinase amino acid sequences 

from Capsicum annuum (CaChiIII7 (Capana07g001181)), then confirmed through 

BLASTN search on the NCBI page. Isolation of candidate genes was done through 

Reverse Transcription-PCR, followed by Sanger sequencing. Protein domain 

prediction was performed using SignalP 4.1, DeepTMHMM, and InterProScan 

servers. Three orthologs, SobicCHIT1-1, SobicCHIT1-2, and SobicCHIT1-3, were 

predicted as candidate chitinase coding genes in Sorghum. SobicCHIT1-1 was 

only expressed and successfully isolated from K, while SobicCHIT1-3 was only 

expressed and successfully isolated from SM. SobicCHIT1-2 was expressed and 

successfully isolated from both SM and K. Comparison of chitinase candidate gene 

sequences showed that there were differences in the SobicCHIT1-2 coding gene 

sequences between SM and K, which affected the amino acid sequence, but did 

not affect the protein domain. Based on the protein domain, SobicCHIT1-2 is likely 

a class IV chitinase because it has CBD, while SobicCHIT1-3 is likely a class II 

chitinase because it has the catalytic domain of Glycoside hydrolase, family 19, 

without CBD and is partial. The classification of SobicCHIT1-1 cannot be 

confirmed, because it is partial. 

 

Keywords: Sorghum bicolor, candidate gene, chitinase protein, resistance, fungal 

pathogen. 
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