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RINGKASAN 

Karakterisasi Fisiologis Tanaman Tomat (Lycopersicon esculentum Mill.) 

Transgenik Overekspresi Gen SoSPS1 dan SoSUT1. Frengky Hermawan Hadi 

Prasetyo. 081510501149. 2013. Program Studi Agroteknologi, Fakultas Pertanian, 

Universitas Jember. 

 

Pertumbuhan dan perkembangan tanaman ditentukan oleh laju fotosintesis 

dan hasil akhir dari fotosintesis adalah sukrosa dan pati. Selanjutnya hasil 

fotoasimilat yang berupa sukrosa kemudian ditranslokasikan ke seluruh bagian 

tanaman untuk pertumbuhan dan perkembangan tanaman. Proses metabolisme 

karbohidrat menjadi sukrosa tersebut melibatkan peran UDP-glucose dan sucrose 

phosphate synthase (SPS), sedangkan translokasi sukrosa dari source ke sink 

dikendalikan oleh protein sucrose transporter (SUT). SPS merupakan enzim yang 

berfungsi untuk mengkatalis fruktosa-6-phosphate dan UDP-Glucose menjadi 

sucrose-6-phosphate. Sedangkan Sucrose Transport (SUT) merupakan protein 

membran yang berperan penting dalam akumulasi sukrosa pada tanaman. 

Transformasi pada tanaman tomat dengan penambahan gen SPS akan 

menyebabkan peningkatan biosintesis sukrosa, sedangkan penambahan SUT akan 

meningkatkan translokasi sukrosa dari source ke sink. Transformasi gen SPS dan 

SUT pada tanaman tomat bertujuan agar tanaman tomat mengalami overekspresi 

ganda SPS dan SUT. Pada penelitian sebelumnya telah didapatkan tanaman dari 

hasil transformasi overekspresi gen SPS dan SUT, namun bagaimana pengaruh 

overekspresi SoSPS1 dan SoSUT1 dalam meningkatkan kandungan protein SPS 

dan SUT, sintesis dan translokasi sukrosa perlu diteliti. Tujuan dari penelitian 

yang dilakukan adalah untuk mengetahui karakter fisiologis tanaman tomat 

transgenik overekspresi gen SoSPS1 dan SoSUT1. 

Penelitian ini dilaksanakan dengan beberapa metode yaitu: 1) penanaman 

tanaman tomat transgenik dan kontrol, 2) isolasi tanaman genom, 3) analisis PCR, 

4) ekstraksi protein SPS dan SUT, 5) analisis western blot, 6) analisis kandungan 

sukrosa.  

Hasil penelitian menunjukkan bahwa dari semua tanaman tomat putatif 

transgenik yang dianalisis ternyata hanya event 4.4 yang terdeteksi overekspresi 

ganda gen SoSPS1 dan SoSUT1. Tidak terdeteksinya sebagian tanaman yang 

dianalisis menyebabkan analisis lebih difokuskan pada tanaman tomat yang 

terdeteksi positif. Pada analisis western blot membuktikan bahwa gen SoSUT1 

maupun SoSPS1 yang diinsersikan ke dalam genom tanaman tomat dapat 

diekspresikan pada tingkat translasi sehingga dapat meningkatkan kandungan 

protein SPS maupun SUT. Selanjutnya pada analisis lainnya terbukti bahwa 

dengan overekspresi ganda  gen SoSPS1 dan SoSUT1 dapat meningkatkan 

kandungan sukrosa daun dan buah, pertumbuhan serta produksi tanamanan tomat 

transgenik. 

 

Kata Kunci : Tomat (Lycopersicon esculentum), Sucrose Phosphate Synthase 

(SPS), Sucrose Transporter (SUT), Overekspresi, Biosintesis 

Sukrosa, Translokasi Sukrosa. 
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SUMMARY 

Characterization of Physiologies Tomato Plants (Lycopersicon esculentum 

Mill.) Transgenic Over Expression SoSPS1 and SoSUT1 Genes. Frengky 

Hermawan Hadi Prasetyo. 081510501149. 2013. Department of Agrotechnology, 

Agriculture Faculty, University of Jember. 

 

The growth and development of plants are determined by the rate from 

photosynthesis and the end result of this are sucrose and starch. Furthermore, the 

results in the form of sucrose fotoasimilat then transported to all parts of the plant 

for growth and development. Metabolism of Carbohydrate to sucrose involves the 

role for UDP-glucose and sucrose phosphate synthase (SPS), whereas 

translocation of sucrose from source to sink is controlled by a protein sucrose 

transporter (SUT). SPS is an enzyme which has function to catalyze fructose-6-

phosphate and UDP-glucose into sucrose-6-phosphate. While Sucrose Transport 

(SUT) is a membrane protein that plays an important role in the accumulation of 

sucrose in plants. Transformation on tomato plants with the addition of SPS genes 

will lead to an increase in the biosynthesis of sucrose, while the addition of the 

SUT will enhance the translocation of sucrose from source to sink. 

Transformation of SPS and SUT genes in tomato plants have aim to double 

overexpression of SPS and SUT in them. Previous studies have found plants from 

transformation overexpression SPS and SUT genes, but the effect of 

overexpression from SoSPS1 and SoSUT1 in increasing the protein content for 

SPS and SUT, synthesis and translocation sucrose need to be investigated. 

The methods that used in this research are: 1) Planting Transgenic tomato 

plant and control, 2) Isolation of DNA genome, 3) PCR analysis, 4) Extraction of 

SPS and SUT Protein, 5) Western blot analysis, 6) sucrose analysis. 

The results showed that of all the tomato were analyzed putative 

Transgenic 4.4 event was only detected overexpression of multiple SoSUT1 and 

SoSPS1 genes. No detection of some plants were analyzed, there for this analysis 

focused on tomato plants were detected positive. Overexpression multiple of 

SoSPS1 and SoSUT1 genes can increase the content of sucrose, growth and 

production of Transgenic tomato plants. 

 

Keywords: Tomato (Lycopersicon esculentum), Sucrose Phosphate Synthase 

(SPS), Sucrose Transporter (SUT), Overexpression, biosynthesis of 

sucrose, translocation of Sucrose 
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hygromycin phosphotransferaseII 

Nicotinamide adenine dinucleotide phosphate 

nitro-blue tetrazolium chloride 

neomycin phosphotransferaseII 

Organisme Pengganggu Tumbuhan 

Phenol Chloroform Isoamylalcohol 

Polymerase Chain Reaction 

Phenilmethilsulvinil fluoride 

Polyvinylpolypyrrolidone 

Sodium Dedocyl Sulfat - Poliacrylamide Gel Electroforesis 

Sucrose Phosphate Synthase 

Saccharum officinarum Sucrose Phosphate Synthase 

Saccharum officinarum Sucrose Transport 

Sucrose Transport 

Tris- EDTA 

uridine diphosphate glucose 

uridylyltransferase 

Plasmid actin 

Plasmid Keyko Sakakibara 

messenger-Ribonucleic acid 


