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RINGKASAN 

MUTIA ANIKA. Kloning dan Karakterisasi Lipase-Fosfolipase Thraustochytrids 

pada E. coli BL21 (DE3). Dibimbing oleh ANTONIUS SUWANTO dan NISA 

RACHMANIA MUBARIK . 

Lipase-fosfolipase merupakan enzim multifungsi yang menggabungkan 

peran lipase dan fosfolipase dalam satu protein yang ditemukan pada 

thraustochytrids. Enzim ini ditemukan pada Aurantiochytrium limacinum yang 

berperan penting dalam kompetisi mikroba serta perolehan asam lemak dari 

lingkungan. Kemampuan enzim yang unik memiliki potensi untuk pengaplikasian 

lebih luas terutama dalam industri bioteknologi. Informasi detail terkait enzim 

dibutuhkan untuk efisiensi dalam pemanfaatannya. Penelitian ini bertujuan untuk 

mengkloning gen lipase-fosfolipase ke E. coli BL21 (DE3) dan mengkarakterisasi 

enzim lipase-fosfolipase dengan metode spektrofotometri dan titrasi.  

Gen lipase-fosfolipase dari thraustochytrids dikloning pada vektor ekspresi 

pET28a yang ditransformasi ke E. coli BL21 (DE3). Koloni E. coli BL21 yang 

terkonfirmasi membawa gen target diuji secara kualitatif menggunakan agar plate 

dengan substrat lesitin dan tributirin. Setelah ekspresi heterolog, enzim lipase-

fosfolipase mampu menghidrolisis substrat tributirin dan lesitin pada agar plate. E. 

coli BL21 rekombinan yang memiliki aktivitas pada uji kualitatif digunakan untuk 

menghasilkan ekstrak kasar enzim. Lipase-fosfolipase diekspresikan secara 

intraseluler. Ekstrak enzim digunakan untuk karakterisasi enzim berdasarkan suhu, 

pH, substrat preferensi lipase dan fosfolipase. Enzim memiliki karakteristik 

biokimia optimal pada suhu 50 °C, pH 9,5, preferensi substrat lipase yaitu p-

nitrofenil laurat (112,8 U/mL) yang termasuk asam lemak bebas rantai sedang 

dengan aktivitas spesifik lipase 10,26 U/mg, dan preferensi substrat fosfolipase 

yaitu fosfatidilserin (1149,3 U/mL) dengan aktivitas spesifik 104,48 U/mL. 

Aktivitas spesifik enzim fosfolipase 10 kali lebih besar dari aktivitas spesifik lipase. 

Penelitian awal menunjukkan bahwa enzim lipase-fosfolipase berhasil dikloning 

pada E. coli BL21 (DE3) dan enzim memiliki karakteristik dengan suhu tinggi, pH 

basa, dan karakteristik spesifik substrat yang variatif. 

Kata kunci: kloning, karakterisasi enzim, lipase-fosfolipase, thraustochytrids 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SUMMARY 

MUTIA ANIKA. Cloning and Characterization of Lipase-Phospholipase 

Thraustochytrids in E. coli BL21 (DE3). Supervised by ANTONIUS SUWANTO, 

and NISA RACHMANIA MUBARIK. 

 Lipase-phospholipase is a multifunctional enzyme that combines the roles 

of lipase and phospholipase in one protein found in thraustochytrids. This enzyme 

found in Aurantiochytrium limacinum plays an important role in microbial 

competition as well as fatty acid acquisition from the environment. The unique 

ability of the enzyme has the potential for wider applications, especially in the 

biotechnology industry. Detailed information related to the enzyme is needed for 

efficiency in its utilization. This study aims to clone the lipase-phospholipase gene 

into E. coli BL21 (DE3) and characterize the lipase-phospholipase enzyme by 

spectrophotometric and titration methods. 

 The lipase-phospholipase gene from thraustochytrids was cloned on pET28a 

expression vector transformed into E. coli BL21 (DE3). Confirmed E. coli BL21 

colonies carrying the target gene were tested qualitatively using agar plates with 

lecithin and tributyrin substrates. After heterologous expression, the lipase-

phospholipase enzyme was able to hydrolyze tributyrin and lecithin substrates on 

agar plates. Recombinant E. coli BL21 that had activity in the qualitative assay was 

used to produce the crude extract of the enzyme. Lipase-phospholipase was 

expressed intracellularly. The enzyme extract was used for enzyme characterization 

based on temperature, pH, substrate preference of lipase and phospholipase. The 

enzyme has optimal biochemical characteristics at 50 °C, pH 9.5, lipase substrate 

preference is p-nitrophenyl laurate (112.8 U/mL) which includes medium chain free 

fatty acids with lipase specific activity of 10.26 U/mg, and phospholipase substrate 

preference is phosphatidylserine (1149.3 U/mL) with specific activity of 104.48 

U/mL. The specific activity of phospholipase enzyme is 10 times greater than the 

specific activity of lipase. Preliminary research showed that the lipase-

phospholipase enzyme was successfully cloned in E. coli BL21 (DE3) and the 

enzyme has characteristics with high temperature, alkaline pH, and varied substrate 

specific characteristics.  

Keywords: cloning, enzyme characterization, lipase-phospholipase, 

thraustochytrids 
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