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RINGKASAN 

 

Potensi Pertumbuhan dan Hasil Tanaman Tomat (Lycopersicon esculentum 

Mill.) Produk Rekayasa Genetika (PRG) Overekspresi Gen SoSPS1 dan 

SoSUT1 :Risky Mulana Anur, 091510501052; 2014, Program Studi 

Agroteknologi; Fakultas Pertanian; Universitas Jember. 

 

Tanaman tomat PRG overekspresi gen SoSPS1 dan SoSUT1 merupakan 

tanaman yang telah diinsersi gen SPS dan SUT yang diisolasi dari tanaman tebu. 

Sucrose phosphate synthase (SPS), merupakan enzim utama yang menentukan 

biosintesis sukrosa yang berlangsung di mesofil daun.  Beberapa penelitian sudah 

dilakukan tentang transformasi enzim SPS ke dalam tanaman, dengan tujuan 

untuk meningkatkan biosintesis sukrosa. Menurut Sugiharto (2001) menyatakan 

bahwa peningkatan aktivitas SPS, dapat  meningkatkan akumulasi sukrosa pada 

daun dan pertumbuhan tebu. Selain enzim SPS, akumulasi sukrosa pada tanaman 

juga dipengaruhi oleh proses translokasi sukrosa yang didukung  protein 

pentransport yang disebut dengan sucrose transporter (SUT). Sukrosa berperan 

sebagai penyusun karbon dan sumber energi untuk pertumbuhan dan 

perkembangan tanaman. Telah diperoleh tanaman tomat produk rekaya genetika 

(PRG) overekspresi gen SoSPS1 dan SoSUT1 yang diisolasi dari tanaman tebu. 

Namun belum diketahui apakah hasil transformasi gen sudah stabil dan dapat 

diwariskan ke generasi berikutnya. Tujuan penelitian ini adalah untuk mengetahui 

potensi pertumbuhan dan hasil serta keberadaan gen target tanaman tomat PRG 

overekspresi gen SoSPS1 dan SoSUT1 pada generasi berikutnya. 

Penelitian dilaksanakan di greenhouse Jurusan Budidaya Pertanian 

Fakultas Pertanian, Laboratorium Biologi Dasar Fakultas Matematika dan Ilmu 

Pengetahuan Alam (FMIPA) dan Laboratorium Center Development of Advanced 

Science and Technology (CDAST) Universitas Jember pada bulan September 

2013 sampai Maret 2014. Penelitian ini menggunakan rancangan acak kelompok 

(RAK) dengan 3 ulangan. Bahan yang digunakan adalah  tanaman tomat PRG 

event Double ekspresi (5.1, 2.5, 2.1, 3.1), SUT (4,5,7,8), SPS (3.1, 3.2, 3.5, 4.5) 

dan bahan kimia untuk analisis kandungan sukrosa dan PCR. Alat yang digunakan 



 

 

ix 

 

adalah pot, timbangan, Sentrifuge, mikropipet, timbangan analitik, magnetic 

stirrer, PCR, nanodrop, gel imaging system dan alat pendukung lainnya. Metode 

penelitian meliputi pembibitan, persiapan media, penanaman, perawatan, Panen. 

Isolasi DNA genom serta analisis PCR digunakan untuk mengetahui keberadaan 

gen target dan analisis kandungan sukrosa. Parameter yang diamati adalah 

kandungan sukrosa daun dan buah, tinggi tanaman, jumlah ranting, jumlah bunga, 

jumlah buah, berat rata-rata buah, berat total buah, dan deteksi gen SoSPS1 dan 

SoSUT1. 

Hasil konfirmasi tanaman tomat PRG menunjukkan terdeteksi gen SoSPS1 

dan SoSUT1 pada event D2.1, D2.5, D5.1 kecuali event D3.1, terdeteksi gen 

SoSPS1 pada event SPS3.2, SPS3.5, SPS4.5 kecuali event SPS3.1, serta terdeteksi 

gen SoSUT1 pada event SUT4, SUT5, SUT7, dan SUT8. Tanaman tomat PRG 

overekspresi gen SoSPS1 meningkatkan kandungan sukrosa daun pada event 

D2.1, D2.5, D5.1, D3.1, serta tanaman tomat PRG overekspresi gen SoSUT1 

meningkatkan kandungan sukrosa buah pada event D5.1, D2.1, D2.5, SUT5, 

SUT8. Tanaman tomat PRG overekspresi gen SoSPS1 dan SoSUT1 tidak 

meningkatkan pertumbuhan secara nyata. Tanaman tomat PRG overekspresi gen 

SoSPS1 dan SoSUT1 meningkatkan hasil secara nyata pada event D5.1, D2.5, 

SPS3.5, SPS4.5, SUT4, dan SUT5. 
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SUMMARY 

 

Potential Growth and YieldOf Tomato Plants (Lycopersicon esculentum Mill.) 

Genetically Modified Organism (GMO) Overexpression SoSPS1 dan SoSUT1 

Gene : Risky Mulana Anur. 091510501052; 2014; Study Program of 

Agrotechnology; The Faculty Of Agriculture; University Of Jember. 

 

Tomato plants (GMO) overexpression SoSPS1 and SoSUT1 gene is a 

plant which has insert  SPS and SUT gene was isolated from plant sugarcane. 

Sucrose phosphate synthase (SPS), is the main enzyme that determines the 

sucrose biosynthesis takes place in mesofil leaves. In addition to SPS, the 

accumulation of sucrose in plants are also affected by the proteins pentransport 

called with sucrose transporter (SUT). Sucrose play role a carbon and energy 

source in the growth and development of plants. Has obtained product of tomato 

plants genetically modified organism overexpression SoSPS1 and SoSUT1 gene 

isolated from sugarcane. But not yet known if the results of transformation has 

stabilized and genes can be passed down to the next generation. The purpose of 

this research is to know the growth potential and results as well as existence of the 

target gene of tomato plants overexpression SoSPS1 and SoSUT1 gene on the 

next generation. 

 The research was conducted in greenhouse department of agronomy, The 

faculty of Agriculture, basic biological laboratory of the faculty of mathematics 

and science (FMIPA) and laboratory center development of advanced and 

technology (CDAST) University of jember in September 2013 until march 2014. 

Research using random design group with three replicates. Material used is a 

tomato plants GMO event double expression (5.1, 2.5, 2.1, 3.1), single SUT (4, 5, 

7, 8), single SPS(3.1, 3.2, 3.5, 4.5), and chemicals for analysis of content sucrose 

and PCR. Instrument used is pot, scales, sentrifuge, mikropipet, nano drop, PCR, 

gel imaging systems and tool other supporting.  Research methods include 

nurseries, media preparation, planting, care, harvesting, isolation of genomic 

DNA, PCR analysis, and analysis of content sucrose. Parameters observed is 

content sucrose leaves and fruit, plant height, number of branches, number of 
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flowers, number of fruit, average weight of fruit, the total weight of fruit, and 

detection of SoSPS1 and SoSUT gene.  

The results confirm the tomato plants GMO showed  SoSPS1 and SoSUT1 

gene detected on the event D 2.1, 2.5, D D 5.1 unless the event D 3.1, SoSPS1 

genes detected in the event the SPS 3.2, 3.5, SPS SPS SPS event except 3.1 4.5, 

and SoSUT1 genes detected in the event SUT4, SUT5, SUT7, and SUT8. Tomato 

plants GMO overexpression SoSPS1 gene increasing sucrose content in leaf event 

D 2.1, D2.5, D3.1, D5.1, as well as tomato plants GMO overexpression SoSUT1 

gene increase fruit sucrose content in the event  D5.1, D2.1, D2.5, SUT5, SUT8. 

Tomato plants GMO overexpression SoSPS1 and SoSUT1 gene does not increase 

growth significantly. Tomato plants GMO overexpression SoSPS1 and SoSUT1 

gene increase in the real results at the event D 5.1, D2.5, SPS3.5, SPS 4.5, SUT4, 

and SUT5. 
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