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Ayu Tri Wahyuni, 2022. Identifikasi Spesies dan Deteksi Gen Penyandi -
Glukosidase Isolat Bakteri Endosimbion Siput (Achatina fulica) dan Kecoa
(Pycnoscelus surinamensis). Skripsi ini di bawah bimbingan Dr. Fatimah, S.Si.,
M.Kes. dan Almando Geraldi, S.Si., Ph.D. Departemen Biologi, Fakultas Sains
dan Teknologi, Universitas Airlangga, Surabaya.

ABSTRAK

Salah satu mikroorganisme penghasil enzim yang layak dieksplorasi
adalah penghasil enzim [-glukosidase yang aplikasinya antara lain untuk
pemutusan dan sintesis ikatan glikosidik yang memegang peranan utama dalam
banyak jalur biologis penting serta berperan dalam sejumlah aplikasi bioteknologi.
Penelitian ini bertujuan untuk melakukan skrining aktivitas enzim p-glukosidase
bakteri endosimbion siput (Achatina fulica) pada isolat ESD 4 dan kecoa
(Pycnoscelus surinamensis) pada isolat EKA 4, EKA 19, serta EKA 20,
mengidentifikasi nama jenis spesies bakteri endosimbion, mendeteksi serta
menganalisis gen penyandi B-glukosidase. Skrining aktivitas enzim p-glukosidase
menggunakan substrat X-glc. Identifikasi spesies bakteri endosimbion dilakukan
secara molekuler menggunakan penanda gen 16S rRNA. Kemudian untuk deteksi
gen dilakukan dengan metode Polymerase Chain Reaction (PCR) menggunakan
primer spesifik untuk mengamplifikasi gen B-glukosidase yang kemudian hasil
sekuensing dianalisis dengan Basic Local Alignment Search Tool (BLAST)
menggunakan algoritma BLASTn, tBLASTx serta BLASTx. Dalam penelitian ini
bakteri endosimbion kecoa (P. surinamensis) berhasil diidentifikasi, isolat EKA 4
sebagai Bacillus subtilis, isolat EKA 19 sebagai B. cereus, dan isolat EKA 20
sebagai B. amyloliquefaciens. Bakteri tersebut mampu menghasilkan enzim [-
glukosidase serta memiliki gen yang mengkode protein Aryl-phospho-beta-D-
glucosidase bglH [B. subtilis] dan  6-phospho-beta-glucosidase [B.
amyloliquefaciens group] yang termasuk ke dalam golongan Glycosyl hydrolases
family 1. Hal ini menunjukkan bahwa enzim Glycosyl hydrolases family I dari
bakteri tersebut benar merupakan B-glukosidase.

Kata kunci: Bakteri endosimbion, B-glukosidase, Bacillus, Glycosyl hydrolases
family 1.
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Ayu Tri Wahyuni, 2022. Species Identification and Detection of p-Glucosidase
Encoding Genes for Bacterial Endosymbionts of Snails (Achatina fulica) and
Cockroaches (Pycnoscelus surinamensis). This bachelor thesis is under guidance
of Dr. Fatimah, S.Si., M.Kes. and Almando Geraldi, S.Si., Ph.D. Biology
Department, Faculty of Science and Technology, Universitas Airlangga, Surabaya.

ABSTRACT

One of the enzyme-producing microorganisms that deserves to be
explored is the producer of B-glucosidase enzymes whose applications include
breaking and synthesizing glycosidic bonds which play a major role in many
important biological pathways and play a role in a number of biotechnological
applications. This study aims to screen for B-glucosidase enzyme activity of
endosymbiont bacteria of snails (Achatina fulica) isolate ESD 4 and cockroaches
(Pycnoscelus surinamensis) isolate EKA 4, EKA 19, and EKA 20, identify the
species names of endosymbiont bacteria, detect and analyze genes encoding -
glucosidase. Screening of B-glucosidase enzyme activity using X-glc substrate.
Identification of bacterial endosymbiont species was carried out molecularly using
the 16S rRNA gene marker. Then the gene detection was carried out by the
Polymerase Chain Reaction (PCR) method using specific primers to amplify the
B-glucosidase gene, which was then analyzed using the Basic Local Alignment
Search Tool (BLAST) using the BLASTn, tBLASTx and BLASTx algorithms. In
this study, the endosymbiont of the cockroach (P. surinamensis) were identified,
isolate EKA 4 as Bacillus subtilis, isolate EKA 19 as B. cereus, and isolate EKA
20 as B. amyloliquefaciens. These bacteria are able to produce the B-glucosidase
enzymes and revealed to encode proteins Aryl-phospho-beta-D-glucosidase bglH
[B. subtilis] and 6-phospho-beta-glucosidase [B. amyloliquefaciens group] which
belong to the Glycosyl hydrolases family 1. This indicates that the enzyme
Glycosyl hydrolases family 1 from the two bacterial isolates is indeed a f-
glucosidase.

Key words: Bacterial endosymbionts, -glucosidase, Bacillus, Glycosyl
hydrolases family 1.
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