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RINGKASAN

METHODIUS DIGNA KURNIA. Isolasi Bakteri Indigenus asal Saluran
Pencernaan Udang sebagai Penghambat Vibrio parahaemolyticus pada
Litopenaeus vannamei. Dibimbing oleh IMAN RUSMANA. RIFKY
RIZKIANTINO.

Udang vaname (Litopenaeus vannamei) merupakan komoditas perikanan
yang memiliki nilai ekonomis tinggi, rasa yang enak, dan bernutrisi. Penurunan
produksi udang sejak tahun 2013 dipengaruhi oleh beberapa faktor, salah satunya
serangan Vibrio spp yang menyebabkan vibriosis. Penyakit Acute
Hepatopancreatic Necrosis Diseases (AHPND) atau Early Mortality Syndrom
(EMS) merupakan penyakit yang umumnya disebabkan oleh Vibrio
parahaemolyticus dan menyebabkan kematian yang masif dan signifikan.
Pengobatan AHPND menggunakan antibiotika menimbulkan berbagai macam
masalah seperti peningkatan resistansi patogen dan residu antibiotika yang
tertinggal pada udang dapat menyebabkan masalah kesehatan dan penolakan
produk ekspor di negara tujuan. Probiotik dimanfaatkan sebagai pengganti
antibiotika yang efektif dalam menekan AHPND. Penelitian ini bertujuan
mengeksplorasi kandidat probiotik sebagai agen biokontrol yang memiliki
kemampuan menghambat Vibrio parahaemolyticus penyebab AHPND dan
mengaplikasikannya pada Litopenaeus vannamei yang ditantang patogen tersebut.

Isolasi dan penapisan kandidat probiotik dilakukan pada tahap awal. Uji
keamanan kandidat probiotik dilakukan dengan mengetahui aktivitas hemolitik
pada 5% Sheep Blood Agar dan resistansinya terhadap antibiotika. Kandidat
probiotik yang lolos uji keamanan diuji kemampuannya dalam auto-agregasi dan
ko-agregasi. Stabilitas senyawa antibakteri diuji menggunakan enzim proteolitik,
selain itu stabilitasnya terhadap pH dan suhu juga dilakukan. Uji ko-kultur kandidat
probiotik dilakukan dengan V. parahaemolyticus untuk menentukan dosis dalam
aplikasi terhadap udang vaname. Kandidat probiotik terpilih diidentifikasi
berdasarkan gen 16s rRNA yang selanjutnya dianalisis Whole Genome Sequencing
berikut dengan anotasi gen-gen yang terlibat terhadap kemampuannya sebagai
probiotik. Uji tantang kandidat probiotik terhadap V. parahaemolyticus pada udang
vaname dilakukan dengan mensuplementasikannya ke dalam pakan. Sintasan
udang vaname diamati diakhir percobaan untuk mengetahui efektivitasnya dalam
menekan mortalitas. Data pada uji tantang didukung dengan pemeriksaan
histopatologi hepatopankreas dan analisis ekspresi gen terkait imunitas udang
vaname.

Total 110 isolat berhasil diisolasi dengan 18 isolat memiliki aktivitas
antibakteri terhadap V. parahaemolyticus. Terdapat satu isolat dengan aktivitas
antibakteri tertinggi dengan kode isolat PM8 dengan luas zona hambat 17 mm
dengan indeks penghambatan 1,8. Uji keamanan menunjukkan isolat PM8 bersifat
a-hemolisis dan sensitif terhadap oksitetrasiklin, tetrasiklin, enrofloksasin, dan
eritromisin. Persentase auto-agregasi dan ko-agregasi pada 24 jam inkubasi masing-
masing sebesar 67,2% dan 56,6%. Uji stabilitas senyawa antibakteri menunjukkan
Kestabilannya pada pH 2-9, suhu 40°C—60°C, dan paparan enzim proteolitik. Hasil
uji  ko-kultur menunjukkan rasio inokulum 1:10 memberikan presentase
penghambatan tertinggi, yaitu sebesar 95,3%. Isolat PM8 berhasil diidentifikasi
sebagai Bacillus stercoris dengan nilai ANI 98,1%, Total genom B. stercoris yaitu



4,3 Mb dengan total CDS 4.318, GC content 43%, tRNA 51, tmRNA 1, rRNA 2, serta
total gen keseluruhan 4.372. Anotasi gen-gen fungsional menunjukkan B. stercoris
memiliki gen Subtilosin, Bacilysin, Surfactin, Quorum sensing, Biofilm surface layer
protein, Amyloid fiber anchoring, Signal peptidase, Biofilm matrix protein,
Exopolysaccharides, dan Quorum quenching lactonase yang menunjukkan perannya
dalam menghambat V. parahaemolyticus. Uji tantang B. stercoris terhadap V.
parahaemolyticus pada udang vaname menunjukkan dosis 10° CFU g! mampu
meningkatan sintasan hampir 2 kali lipat dibanding kontrol positif. Pemeriksaan
histopatologi menunjukkan derajat keparahan yang lebih ringan pada perlakuan B.
stercoris dibandingkan dengan kontrol positif. Hal ini didukung dengan ekspresi
gen terkait imunitas yang menunjukkan peningkatan ekspresi hemocyanin,
prophenoloxidase, dan anti-lipopolysaccharide factor pada perlakuan B. stercoris
dibandingan dengan kontrol. B. stercoris terbukti efektif digunakan sebagai
probiotik dalam menghambat V. parahaemolyticus penyebab AHPND dalam
meningkatkan sintasan udang vaname.

Kata kunci: AHPND, Bacillus stercoris, Probiotik, Budidaya udang



SUMMARY

METHODIUS DIGNA KURNIA. Isolation of Indigenous Bacteria from the
Digestive Tract of Shrimp as an Inhibitor of Vibrio parahaemolyticus in
Litopenaeus vannamei. Supervised by IMAN RUSMANA and RIFKY
RIZKIANTINO.

The Pacific whiteleg shrimp (Litopenaeus vannamei) is a high-value
aquaculture commodity known for its desirable taste and nutritional profile.
However, shrimp production has declined since 2013 due to several factors,
including infections by Vibrio spp., which lead to vibriosis. Acute Hepatopancreatic
Necrosis Disease (AHPND), also referred to as Early Mortality Syndrome (EMS),
is predominantly caused by Vibrio parahaemolyticus and results in severe and
widespread mortality. The use of antibiotics to treat AHPND often generates
additional issues, such as the emergence of antibiotic-resistant pathogens and the
presence of antibiotic residues in shrimp, which can pose health risks and lead to
product rejection in export markets. Probiotics have therefore emerged as promising
alternatives to antibiotics for suppressing AHPND. This study aimed to explore
potential probiotic candidates as biocontrol agents capable of inhibiting AHPND-
causing V. parahaemolyticus and to evaluate their application in L. vannamei
challenged with the pathogen.

Isolation and preliminary screening of probiotic candidates were conducted
initially. Safety assessments included evaluating hemolytic activity on 5% sheep
blood agar and antibiotic susceptibility. Candidates that passed the safety tests were
subsequently examined for their auto-aggregation and co-aggregation abilities. The
stability of antibacterial compounds was assessed against proteolytic enzymes, as
well as across various pH and temperature conditions. Co-culture assays with V.
parahaemolyticus were performed to determine suitable doses for in vivo
application. The selected probiotic candidate was identified through 16S rRNA
gene sequencing, followed by whole-genome sequencing and annotation of genes
associated with probiotic functions. A challenge test was carried out in which the
probiotic was incorporated into shrimp feed. Shrimp survival at the end of the
experiment was recorded to evaluate its effectiveness in reducing mortality. These
data were complemented by hepatopancreatic histopathological analysis and
immune-related gene expression profiling in L. vannamei.

A total of 110 isolates were obtained, of which 18 exhibited antibacterial
activity against V. parahaemolyticus. One isolate, designated PM8, showed the
strongest inhibition, producing a 17 mm inhibition zone with an inhibition index of
1.8. Safety evaluations revealed that PMS8 displayed a-hemolysis and was sensitive
to oxytetracycline, tetracycline, enrofloxacin, and erythromycin. After 24 hours of
incubation, its auto-aggregation and co-aggregation percentages were 67.2% and
56.6%, respectively. The antibacterial compound remained stable across pH 2-9,
temperatures of 40—60°C, and exposure to proteolytic enzymes. Co-culture assays
showed that an inoculum ratio of 1:10 produced the highest inhibition rate, reaching
95.3%. PM8 was identified as Bacillus stercoris with an ANI value of 98.1%. The
genome of B. stercoris measured 4.3 Mb and contained 4,318 CDS, 43% GC
content, 51 tRNAs, 1 tmRNA, 2 rRNAs, and a total of 4,372 genes. Functional
annotation revealed that B. stercoris harbors genes encoding subtilosin, bacilysin,
surfactin, quorum sensing, biofilm surface layer proteins, amyloid fiber anchoring



proteins, signal peptidases, biofilm matrix proteins, exopolysaccharides, and
quorum-quenching lactonase, all of which contribute to its inhibitory activity
against V. parahaemolyticus. In vivo challenge tests showed that supplementation
of B. stercoris at 10° CFU g nearly doubled shrimp survival compared to the
positive control. Histopathological examination indicated milder lesions in shrimp
treated with B. stercoris. This was supported by increased expression of immune-
related genes including hemocyanin, prophenoloxidase, and anti-
lipopolysaccharide factor in the probiotic-treated group. Overall, B. stercoris
proved to be an effective probiotic for inhibiting AHPND causing V.
parahaemolyticus and enhancing the survival of L. vannamei.

Keywords: AHPND, Bacillus stercoris, Probiotic, Shrimp farming
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