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ABSTRAK 

JASMINE MARSHA R MAULANA. Deteksi Gen PbrA dan PbrT dari Isolat 

Bakteri Toleran Pb asal Area Danau Kaolin, Belitung. Dibimbing oleh RIKA 

INDRI ASTUTI dan IVAN PERMANA PUTRA.  

 

Aktivitas manusia dalam mengolah sumber daya alam terus meningkat dan 

dapat menyebabkan pencemaran lingkungan, salah satunya pencemaran logam 

berat timbal (Pb) di tanah dan perairan danau kaolin, Belitung. Bakteri sebagai 

organisme prokariotik mampu hidup di lingkungan tercemar Pb karena memiliki 

gen toleran Pb. Penelitian sebelumnya berhasil mengisolasi bakteri yang mampu 

hidup pada lingkungan dengan kadar Pb(NO₃)₂ 100 ppm. Namun, aktivitas 

pertumbuhan bakteri terutama pada konsentrasi di atas 100 ppm serta gen yang 

terlibat dalam mekanisme toleransinya belum diketahui. Penelitian ini bertujuan 

mengetahui aktivitas pertumbuhan bakteri dalam konsentrasi Pb(NO₃)₂ lebih dari 

100 ppm dan mendeteksi keberadaan gen PbrA dan PbrT pada isolat bakteri toleran 

Pb. Penelitian dilakukan dengan menganalisis kurva pertumbuhan, menghitung laju 

pertumbuhan, dan mengamplifikasi gen PbrA dan PbrT. Hasil menunjukkan laju 

pertumbuhan isolat Bacillus cereus galur RDK1 menurun seiring dengan 

peningkatan konsentrasi Pb(NO₃)₂ hingga 300 ppm, sedangkan laju pertumbuhan 

isolat Burkholderia cenocepacia galur RDK8 meningkat seiring dengan 

peningkatan konsentrasi Pb(NO₃)₂ hingga 200 ppm, kemudian menurun pada 

konsentrasi 300 ppm. Hasil amplifikasi menunjukkan keberadaan gen target PbrA 

namun tidak dengan PbrT. Perbedaan aktivitas bakteri dapat disebabkan perbedaan 

mekanisme dan morfologi yang berkaitan erat dengan faktor genetik bakteri.   

 

Kata kunci: Bacillus cereus, Burkholderia cenocepacia, laju pertumbuhan, operon  

       Pbr, Polymerase Chain Reaction (PCR) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ABSTRACT 

JASMINE MARSHA R MAULANA. Detection of PbrA and PbrT Genes 

from Lead-Tolerant Bacterial Isolates from the Kaolin Lake area, Belitung. 

Supervised by RIKA INDRI ASTUTI DAN IVAN PERMANA PUTRA.  

 

Human activities in processing natural resources continue to increase and can 

cause environmental pollution, one of which is heavy metal lead (Pb) pollution in 

land and waters of kaolin lake, Belitung. Bacteria, as prokaryotic organisms, are 

able to live in Pb-polluted environments because they have Pb-tolerant genes. 

Previous research has successfully isolated bacteria that are able to live in 

environments with Pb(NO₃)₂ concentrations of 100 ppm. However, the growth 

activity of bacteria, especially at concentrations above 100 ppm, and the genes 

involved in their tolerance mechanism remain unknown. This study aims to 

determine bacterial growth activity at Pb(NO₃)₂ concentrations exceeding 100 ppm 

and detect the presence of the PbrA and PbrT genes in lead-tolerant bacterial 

isolates. The study was conducted by analyzing growth curves, calculating growth 

rates, and amplifying the PbrA and PbrT genes. The results showed that the growth 

rate of the Bacillus cereus strain RDK1 isolate decreased with increasing Pb(NO₃)₂ 

concentrations up to 300 ppm, while the growth rate of the Burkholderia 

cenocepacia strain RDK8 isolate increased with increasing Pb(NO₃)₂ 

concentrations up to 200 ppm, then decreased at 300 ppm. Amplification results 

indicated the presence of the target PbrA gene but not PbrT. Differences in bacterial 

activity may be attributed to differences in mechanisms and morphology closely 

related to bacterial genetic factors. 

 

Keywords: Bacillus cereus, Burkholderia cenocepacia, growth rate, operon Pbr,  

      Polymerase Chain Reaction (PCR).  
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