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ABSTRACT

The gene of the AtBI-1, Arabidopsis thaliana Bax inhibitor, was introduced into
Japonica cultivars of rice (‘llmi’) by Agrobacterium-mediated transformation,
and a large number of transgenic plants were produced. The neomycin
phosphotransferase 1l (NPTII) gene was used as a selectable marker. The activity
of neamycin phosphotransferase could be successfully detected in transgenic rice
callus. The introduction of the AtBI-1 gene was also proven by PCR using AtBI-
specific oligonucleotide primers in regenerated plants. Stable integration and
expression of the AtBI-1 gene in plants were confirmed by GFP analysis.

Keywords: AtBI-1-GFP, Japonica, Rice.
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RINGKASAN

Respon Eksplan Kalus Tanaman Padi (Oryza Sativa L) Japonica cv. lImi pada
Perlakuan Transformasi Gen Menggunakan Agrobacterium Tumefaciens;
Fika Ayu Safitri; 081510501027; 2013: 39 halaman; Program Studi
Agroteknologi, Fakultas Pertanian, Universitas Jember.

Gen Arabidopsis Bax Inhibitor (AtBI-1) merupakan gen Bax Inhibitor (BI)
yang diisolasi dari tanaman Arabidopsis Thaliana, dengan fungsi dapat
menginduksi protein BAX dalam Program Kematian Sel eukariotik. Mekanisme
gen AtBI-1 dalam mengontrol Program Kematian sel (PCD) yaitu diawali dengan
ekspresi gen UPR (Unfolded Protein) yang diinduksi karena adanya stress pada
Retikulum Endoplasma akibat adanya stress yang menyerang sel. Karena hal
tersebut, AtBI-1 aktif untuk mengontrol sinyal kematian sel. Jika tanaman
mendapatkan stress secara terus menerus, maka UPR tidak akan cukup untuk
mengembalikan keadaan retikulum Endoplasma yang mengakibatkan kematian
sel. Dengan peningkatan jumlah AtB-1 pada sel tanaman, maka diharapkan
terdapat peningkatan kontrol sinyal kematian sel.

Dalam penelitian ini, Gen AtBI-1 dikonstruk pada plasmid pBIN19 untuk
digunakan pada proses transformasi kedalam genom tanaman padi menggunakan
media Agrobacterium tumefaciens. Tujuan dari penelitian ini adalah untuk
mengetahui respon eksplan kalus tanaman Padi (Oryza Sativa L.) jenis Japonica
cv. llmi pada perlakuan transformasi gen AtBI-1-GFP menggunakan vektor
Agrobacterium Tumefaciens. Hasil dari penelitian ini diharapkan dapat
memberikan informasi tentang metode transformasi gen menggunakan
Agrobacterium Tumefaciens pada padi (Oryza Sativa L) jenis Japonica cv. lImi
kepada pembaca dan terutama kepada peneliti yang tertarik untuk meneliti jenis
padi Japonica cv. lImi.

Penelitian ini dilakukan pada bulan oktober 2012 hingga februari 2013 di
Laboratorium Pembiakan Moleculer, Divisi Biosciences Tanaman, Fakultas

Pertanian & Life Science, Universitas Kyungpook, Korea Selatan. Bahan — bahan

Vi
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yang digunakan antara lain : Benih Padi (Oryza Sativa L.) Japonica cv. limi,
Agrobacterium Tumefaciens strain LBA 4404, plasmid pBin-AtBI-1-GFP, Media
MS-Basaal (Murashige Skoog), Hormon (2,4 D, Kinetin, NAA), LB Broth,
Antibiotik (Kanamycin, Streptomycin dan Rifapmycin), PCR Kit (Miniprep
Qiagen). Tahapan penelitian yang dilakukan, antara lain : 1) Konfirmasi gen AtBI-
1-GFP pada Agrobacterium Tumefaciens::pBin-AtBI-1-GFP; 2) Persiapan
Agrobacterium Tumefaciens; 3) Persiapan Eksplan; 4) Isolasi DNA genomik
tanaman hasil transformasi dan 5) Persiapan visualisasi GFP pada organ daun padi
transgenik. Hasil transformasi gen AtBI-1-GFP pada kalus padi dapat diketahui
dengan jumlah kalus yang memiliki kemampuan bertahan pada media yang
mengandung antibiotik kanamycin 50 ppm dengan hasil yang didapatkan sebesar
57%, kemudian dilanjutkan dengan analisis PCR serta diperkuat dengan analisis

GFP pada tanaman transgenik.

vii
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SUMMARY

Response of Explants of Calli Rice (Oryza Sativa L.) Japonica cv. “Ilmi” to
Gene Transformation Using Agrobacterium tumefaciens-Mediated; Fika Ayu
Safitri; 081510501027; 2013: 39 pages; Agrotechnology Study Program, Faculty
of Agriculture, Jember University.

Arabidopsis gene Bax Inhibitor (AtBI-1) is the gene Bax Inhibitor (BI)
was isolated from Arabidopsis Thaliana, the function of this gene can induce
protein BAX in Program Cell Death. Mechanism of the AtBI-1 gene in controling
Program of cell Death (PCD) is began by expression gene for inducing UPR
(Unfolded Protein) because of stress in the endoplasmic reticulum and then the
AtBI-1 active to control cell death signal. If the plants get stress continuously, the
UPR will not be enough to restore the State of the endoplasmic reticulum which
lead to cell death. Increasing number of AtB-1 on cells of plants can increase
control of cell death signal in Reticulum Endoplasmic .

In this research, AtBI-1 gene was constructed on plasmid pbinl9 to
prepared for processing transformation into the genome rice plants using
Agrobacterium Tumefaciens. The purpose of this research is to know the response
explants rice callus (Oryza Sativa L.) Japonica cv. IImi on gene transformation of
AtBI-1-GFP treatment using Agrobacterium Tumefaciens. The results of this study
are expected to provide information of transformation methods using
Agrobacterium Tumefaciens on genome rice (Oryza Sativa L.) varieties of
Japonica cv. llmi to readers and especially to researchers who are interested in
researching on rice Japonica cv. limi.

This research was done in October 2012 to March 2013 at the Laboratory
of Molecular Breeding, Division of Biosciences, Faculty of Agriculture & Life
Science, Kyungpook University, South Korea. Material on this research, such us:
seed rice (Oryza Sativa L.) Japonica cv. lImi, Agrobacterium Tumefaciens strains
LBA4404, plasmid pBin-AtBI-1-GFP, media MS-basal (Murashige Skoog),
hormone (2,4 D; Kinetin; NAA), LB Broth, Antibiotic (Streptomycin, Kanamycin,
and Rifapmycin ),and PCR kit (Miniprep Qiagen).

viii
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The stages of this research were : 1) Confirmation of the AtBI-1 gene-GFP
in  Agrobacterium  Tumefaciens::pBin-AtBI-1-GFP;  2)  Preparation  of
Agrobacterium Tumefaciens; 3) Explant Preparation; 4) Isolation of DNA plant
genomic 5) Preparation of GFP visualization transgenic rice leaves on the organ.
The result of transformation can be known by The number of survival explant on
media containing antibiotic kanamycin 50 ppm was 57%, and then we used PCR

analyze and GFP analyze in trasgenic plants.
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