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Ifada, Chumaira, 2022. Pembentukan DNA Rekombinan Antara Vektor
Ekspresi pET-30a dengan Gen pncA Penyandi Enzim Pirazinamidase dari
Mpycobacterium tuberculosis, skripsi ini dibawah bimbingan Prof. Dr. Purkan,
S.Si., ML.Si. dan Drs. Sofijan Hadi, M.Kes. Departemen Kimia, Fakultas Sains

dan Teknologi, Universitas Airlangga, Surabaya.

ABSTRAK

Penelitian ini bertujuan untuk mempelajari urutan gen pncA M. tuberculosis
isolate klinis R1 resisten pirazinamid terhadap isolat H sensitif pirazinamid. Metode
yang digunakan adalah teknik subcloning gen pncA ke dalam vektor pET-30a.
Pembentukan DNA rekombinan dilakukan melalui penyisipan gen pncA ke dalam
vektor ekspresi pET-30a. Gen pncA disisipkan ke dalam vektor ekspresi pET-30a
dengan enzim ligase. DNA rekombinan yang terbentuk dimasukkan E. co/i TOP10
dalam proses transformasi. Plasmid rekombinan pET-30a-pncA4 dipotong dengan 2
enzim restriksi yaitu Ndel dan Bg/Il yang menghasilkan 2 fragmen DNA berukuran
+5,4 kb sesuai ukuran pET-30a empty dan +0,6 kb sesuai ukuran gen pncA.
Karakterisasi dilakukan dengan penentuan urutan nukleotida gen pncA menurut
metode Sanger menggunakan primer T7 promoter dan terminator. Nukleotida hasil
sekuesing disejajarkan dengan urutan nukleotida pembanding gen, yaitu pncA
GenBank yang berasal dari M. tuberculosis sensitif obat pirazinamid. Hasil
pensejajaran menunjukkan adanya mutasi nukleotida gen pncA dari isolat M.
tuberculosis isolat R1, yaitu mutasi T41C, G419A dan A535G. Mutasi nukleotida
gen tersebut mengubah urutan asam amino dari protein PZAse yang disandinya,
yaitu penggantian asam amino Cis14Arg, Argl40His, dan Ser179Gly. Sementara
gen pncA M. tuberculosis isolat H memiliki urutan yang sama dengan prncA
GenBank, yaitu isolat sensitif obat pirazinamid. Gen pncA isolat R1 mengalami
mutasi dibanding dengan gen pncA dari isolat H dan GenBank. Mutasi yang ada
diduga menjadi penyebab munculnya resistensi obat pirazinamid pada isolat R1.

Kata kunci: gen pncA R1, pET-30a, pirazinamid, pirazinamidase (PZAse).
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Ifada, Chumaira, 2022, Construction of Recombinant DNA from pET-30a
Vector and The pncA Gene Encoding Pyrazinamidase Enzyme of
Mpycobacterium tuberculosis, this thesis is under the supervision of Prof. Dr.
Purkan, S.Si., M.Si. and Drs. Sofijan Hadi, M.Kes. Department of Chemistry,

Faculty of Science and Technology, Universitas Airlangga, Surabaya.

ABSTRACT

This study aimed to study the pncA gene sequence of M. tuberculosis
clinical isolate R1 pyrazinamide resistant against pyrazinamide sensitive H isolates.
The method used is the pncA gene subcloning technique into the pET-30a vector.
Recombinant DNA was carried out by inserting the pncA gene into the pET-30a
expression vector. The pncA gene was inserted into the pET-30a expression vector
with the ligase enzyme. Recombinant DNA formed by E. coli TOP10 in the
transformation process. The recombinant pET-30a-pncA4 plasmid was cut with 2
restriction enzymes, namely Ndel and Bg/Il which resulted in 2 DNA fragments
measuring +5.4 kb according to the size of the empty pET-30a and +0.6 kb
according to the size of the pncA gene. The characterization was carried out using
the nucleotide sequence method of the pncA gene according to Sanger using T7
primers and terminators. The nucleotides from the sequencing were aligned with
the nucleotide sequences of the gene comparison, namely pncA GenBank derived
from pyrazinamide drug-sensitive M. tuberculosis. Alignment results showed that
there was a nucleotide mutation of the pncA4 gene from the isolate M. tuberculosis
isolate R1, namely mutations T41C, G419A and A535G. The nucleotide mutation
of the gene changes the amino acid sequence of the PZAse protein it encodes,
namely the substitution of the amino acids Cis14Arg, Argl40His, and Ser179Gly.
Meanwhile, the pncA gene of M. tuberculosis isolate H had the same sequence as
the pncA GeneBank, which was a pyrazinamide drug sensitive isolate. The pncA
gene of R1 isolate was mutated compared to the pnc4 gene of isolate H and
GeneBank. The mutation is considered to be the cause of the emergence of
pyrazinamide drug resistance in isolate R1.

Keywords: pncA R1 gene, pET-30a, pyrazinamide, pyrazinamide (PZAse)
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