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Ummi Amaliatush Sholichah Putri Merdekawati, 2022, Deteksi dan Analisis Gen
Terkait Biosintesis Rhamnolipid (rhiA, rhiB, rhiC, dan rhlR) pada
Pseudomonas aeruginosa Strain UA, Skripsi ini dibawah bimbingan Dr.
Nimatuzahroh dan Almando Geraldi, S. Si., Ph. D., Departemen Biologi, Fakultas
Sains dan Teknologi, Universitas Airlangga, Surabaya.

ABSTRAK

Rhamnolipid adalah biosurfaktan yang memiliki peran di bidang
bioremediasi. Rhamnolipid dapat disintesis oleh bakteri Pseudomonas aeruginosa.
P. aeruginosa strain UA adalah bakteri yang diisolasi dari lumpur yang tercemar
tumpahan minyak. P. aeruginosa UA diharapkan memiliki enzim dan protein yang
lebih unggul daripada P. aeruginosa yang lain karena dapat hidup di lumpur
berminyak. Karena P. aeruginosa UA merupakan bakteri patogen, maka perlu
dilakukan pembentukan strain rekombinan penghasil rhamnolipid yang lebih aman.
Sebagai langkah awal pembuatan strain rekombinan, perlu dilakukan deteksi dan
analisis gen terkait sintesis rhamnolipid (r#/A, rhiB, rhiC, dan rhIR) oleh P.
aeruginosa UA. Deteksi dilakukan dengan metode Polymerase Chain Reaction
yang akhirnya akan divisualisasikan dengan elektroforesis. Analisis hasil
sequencing dilakukan menggunakan software Bioedit, BLAST (Basic Local
Alignment Search Tool), dan UniProt. Hasil BLAST basa nukleotida gen rhlA, rhiB,
rhIC, dan rhIR berturut-turut menunjukkan tingkat homologi sebebsar 99.29%,
99.91%, 96.92 % dan 99.86% dengan gen penyandi r#lA4, rhiB, rhiC, dan rhiR P.
aeruginosa PAO1 (Genbank, accession number CP053028.1 REGION
1622839...1623684; CP053.028.1 REGION 1623872...1624994; CP053.028.1
REGION 4292861...4293673; CP053.028.1 REGION 1625196...1625892).
Sedangkan hasil BLAST protein hasil translasi gen rhlA4, vhiB, rhiR, P. aeruginosa
UA memiliki kesamaan sebesar 100% dengan protein dari translasi gen rjlA, rhiB,
dan rhlR P. aeruginosa PAO1 (GenBank, accession number: WP_003092013.1;
WP_003092007; WP_003119559.1). Sedangkan protein hasil translasi gen r4/C P.
aeruginosa UA memiliki kesamaan sebesar 97.69% dengan hasil translasi gen rhIC
P.  aeruginosa PAO1 (GenBank, accession number WP 003112489.1).
Berdasarkan analisis menggunakan NCBI Conserved Domain Search dan UniProt,
dikonfirmasi bahwa gen rhlA, rhiB, rhiC, dan rhIR adalah enzim 3-(3-
hydroxydecanoyloxy) dekanoat sintase, Rhamnosiltransferase rantai B,
Rhamnisiltransferase, dan transcriptional regulator RhIR yang termasuk ke famili
Alfa/beta hidrolase, Glikosiltransferase, dan Regulator transkripsional.

Kata kunci: P. aeruginosa UA, rhamnolipid, deteksi gen, bioinformatika, BLAST,
UniProt.
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Ummi Amaliatush Sholichah Putri Merdekawati, 2022, Detection and Analysis of
Genes Related to Rhamnolipid Biosynthesis (rhlA, rhiB, rhiC, and rhlR) in
Pseudomonas aeruginosa Strain UA, This study was conducted under guidance
of Dr. Nimatuzahroh and Almando Geraldi, S.Si., Ph.D., Department of Biology,
Faculty of Science and Technology, Airlangga University, Surabaya.

ABSTRACT

Rhamnolipid is a biosurfactant that has a role in the field of bioremediation.
Rhamnolipids can be produced by the bacterium Pseudomonas aeruginosa. P.
aeruginosa strain UA is a bacterium isolated from mud contaminated with oil spills.
P. aeruginosa UA is expected to have superior enzymes and proteins than other P.
aeruginosa because it can live in oily mud. Because P. aeruginosa UA is a
pathogenic bacterium, it is necessary to establish a safer rhamnolipid-producing
recombinant strain. As a first step in making recombinant strains, it is necessary to
detect and analyze genes related to the synthesis of rhamnolipids (744, rhiB, rhiC,
and rhIR) by P. aeruginosa UA. Detection was carried out using the Polymerase
Chain Reaction method which will finally be visualized by electrophoresis.
Analysis of the sequencing results was performed using Bioedit software, BLAST
(Basic Local Alignment Search Tool), and UniProt. The BLAST results of the
nucleotide bases for the rhlA, rhiB, rhiC, and rhIR genes respectively showed
homology levels 0f99.29%, 99.91%, 96.92% and 99.86% with the genes encoding
rhlA, rhiB, rhlC, and rhIRP P. aeruginosa PAO1 (Genbank, accession CP053028.1
REGIOON 1622839...1623684; CP053.028.1 REGION 1623872...1624994;
CP053.028.1 REGION  4292861...4293673;  CP053.028.1 REGION
1625196...1625892). Whereas the BLAST results of the translational proteins of
the rhlA, rhiB, rhiR, P. aeruginosa UA genes have a 100% similarity with the
proteins from the translation of the r4lA, rhiB, and rhIR genes of P. aeruginosa
PAO1 (GenBank, accession number: WP _003092013.1; WP_003092007;
WP_003119559 .1). Meanwhile, the translated protein of the r4/C gene of P.
aeruginosa UA has a similarity of 97.69% with the translation of the 74/C gene of
P. aeruginosa PAO1 (GenBank, accession number WP _003112489.1). Based on
analysis using NCBI Conserved Domain Search and UniProt, it was confirmed that
the genes rhiA, rhiB, rhiC, and rhIR are enzymes 3-(3-hydroxydecanoyloxy)
dekanoat sintase, Rhamnosyltransferase chain B, Rhamnosyltransferase, and
transcriptional regulator RhIR belonging to the Alpha/beta family hydrolases,
glycosyltransferases, and transcriptional regulators.

Keywords: P. aeruginosa UA, rhamnolipid, gene detection bioinformatics,
BLAST, UniProt.
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