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RINGKASAN 

KLONING DAN OVER EKSPRESI GEN PROTEIN DISULFIDA ISOMERASE 
RAGI Saccharomyces cerel'isiae DI Escherichia coli 
(Purkan, 2003, 29 halaman) 

Protein disulfida isomerase (PDI, E.C.S.3.4.1) yang dikode oleh gen PDll ragi 

adalah suatu enzim yang berfungsi mengkatalisis reaksi pembentukan dan penataan ulang 

(isomerisasi) ikatan disulfida dalam proses/aIding polipeptida suatu protein ekstraselular 

atau protein jalur sekresi. Selain itu juga merupakan molekul chaperon yang membantu 

proses pelipatan protein di dalam retikulum endoplasm a, dengan cara menghambat 

pembentukan ikatan disulfida selamafolding polipeptida sehingga pembentukannya tidak 

terjadi secara random. PDI mengarahkan pembentukan ikatan disulfida tersebut dapat 

terjadi diantara pasangan residu sistein yang tepat, sehingga menghasilkan molekul 

protein dengan struktur tersier yang native. PDI juga merupakan komponen dari dua 

enzim multimer prolil-4-hidroksilase dan protein kompleks pentransfer trigliserida 

mikrosom (Freedman et al.,1994). 

Fungsi PDI sebagai enzim dan molekul chaperon, mendasari aplikasi PDI dalam 

bidang kedokteran, industri makanan, farmasi maupun industri kimia lainnya. 

Penggunaan PDI yang beragam menuntut penyediaannya dalam skala besar. Ragi 

Saccharomyces cerevisiae menghasilkan PDI kurang dari O.OS % dari total protein sel 

(Mizunaga et al., 1990). Rendahnya kadar PDI ragi ini memerlukan upaya over produksi 

PDI sehingga ketersediaanya dapat memenuhi kebutuhan di banyak industri. 

Penelitian ini dirancang untuk melakukan over produksi enzim protein disulfida 

isomerase (PDI) ragi Saccharomyces cerevisiae di Escherichia coli. Penelitian ini akan 

diawali dengan mengamplifikasi dan mengklon gen protein disulfida isomerase ragi 

(P DI 1) di Escherichia coli DH5a. 

Pennasalahan penelitian pada tahap awal ini adalah : apakah gen PDI ragi dapat 

diamplikasi dengan peR, berapakah ukuran molekul gen PDIl, apakah penyambungan 

gen PDIl ke vektor pGemT dapat menghasilkan rekombinan pGemT-PDIl, dan apakah 

rekombinan tersebut dapat diklon di Escherichia coli DH5a. 
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Penelitian tahap awal ini bertujuan untuk mengamplifikasi gen protein disulfida 

isomerase dengan peR, menentukan ukuran gen hasil peR, dan mendapatkan 

rekombinan pGem-T-PDll dalam klon E. coli DH5a. 

Kloning gen Protein disulfida isomerase ragi di E. coli DH5a dikerjakan dengan 

cara mengamplifikasi gen PDI ragi menggunakan peR. Amplikon hasil peR selanjutnya 

diligasi dengan vektor kloning (plasmid pGem-T) untuk mendapatkan DNA rekombinan 

pGem-T-PDll. DNA rekombinan hasil konstruksi ini, kemudian digunakan untuk 

menstransformasi E. coli DH5a. Seleksi transforman dilakukan untuk mendapatkan klon 

E. coli DH5a [pGemT-PDll]. 

Amplifikasi gen PDll ragi dengan dua buah primer, yaitu primer forward dan 

primer reverse menggunakan peR telah berhasil mendapatkan suatu fragmen DNA 

berukuran ± 1700 pb. Sementara itu, ligasi amplikon hasil peR dengan vektor T (pGem 

T) dapat menghasilkan rekombinan pGemT-PDll di dalam Escherichia coli DH5a. 

Karakterisasi pemotongan rekombinan pGemT-PDIl dari beberapa transforman E.coli 

dengan enzim restriksi Ndel dan BamHI menunjukkan bahwa gen PDll telah berhasil 

terklon di E. coli DH5a. 

Kesimpulan dari penelitian ini adalah bahwa fragmen DNA berukuran ± 1700 pb 

yang ekuivalen dengan ukuran gen PDIl dapat dihasilkan dari amplifikasi gen PDIl ragi 

menggunakan peR. Sebuah fragmen DNA (± 4700 pb) hasil pemotongan pGem T 

rekombinan oleh enzim tunggal NdeI, dan BamHI, serta dua fragmen DNA (± 3000 pb) 

dan (± 1700 pb) hasil pemotongan oleh dua enzim NdeI dan BamHI, menunjukkan bahwa 

rekombinan pGemT-PDIl telah terkontruksi dan berhasil terklon di E. coli DH5a. Saran 

penelitian ini adalah perlunya melakukan penentuan urutan nukleotida gen P DIl yang 

telah diamplifikasi dan juga meng-over ekspresikan gen tersebut baik di E.coli maupun di 

ragl. 
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SUMMARY 

CLONING AND OVER EXPRESSION OF PROTEIN DISULFIDE ISOMERASE 
GENE OF Saccharomyces cerevisiae YEAST IN Esclterichia coli 
(Purkan, 2003, 29 pages) 

Protein disulfide isomerase (PDI, E.C.S.3.4.]) encoded by PDll gene of yeast is an 

enzyme that catalyst the fonnation and arrangement of disulfide bond on process of 

polypeptide folding an extracel1ular or secretion pathway protein. Moreever, it is a 

chaperon molecule too, that help folding process of protein in endoplasmic reticulum by 

blocking method the fonnation of disulfide bond in order to not occur randomly. PDI 

orders formation of the disulfide bond to occur on exact cystein residues partner, so it can 

produce protein molecule with native tersier structure. PDI is also the component of two 

multimeric enzymes, prolyl-4-hydroxylase and complex protein of microsomal 

triglyceride transferred (Freedman et aI., 1994). 

The function of PDI as an enzyme and chaperon serve as a basis for application of 

PDI on industries of medical, food, pharmachy and other chemical industries. Various 

applications of POI require it's availability on large scale. A wild type of Saccharomyces 

cerevisiae yeast produce POI less than 0.05 % of whole proteins of yeast cell. The low 

concentrate of yeast PDI need an effort to over production of PDI to cover PDI demands 

in many industries. 

The research was designed to over production of protein disulfide isomerase 

enzyme (PDI) of Saccharomyces cerevisiae yeast in Escherichia coli. The research wil1 

be begun with amplifying and cloning of protein disulfide isomerase gene of 

Saccharomyces cerevisiae yeast (PDll) in E. coli DH5a 

The problems of the first research are : weather the yeast PDI gene can be 

amplified by peR, how much is the molecule size of the gene, weather the ligation of 

PDll gene with pGemT vector can produce pGemT-PDll recombinant, and weather the 

pGemT-PDll recombinant can be cloned in Escherichia coli DH5a. 

The aims of the first research are : to amplify the protein disulfide isomerase gene 

by peR, to state the size of gene resulted by peR, to obtain pGemT-PDll recombinant 

in a clone of E. coli DH5a. 
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Cloning of yeast protein disulfide isomerase gene in E. coli DH5a was done by 

amplification of yeast PDII gene with PCR. The amplicon was resulted by PCR , soon 

ligated with cloning vector (pGemT plasmid) to obtain recombinant DNA of pGemT­

PDII. Recombinant DNA that resulted by the construction was used to transform E. coli 

DH5a. Selection of transformans were done to obtain a clone of E. coli DH5a [pGemT-

PDIl]. 

Amplification of yeast PDII gene with two primers, namely forward and reverse 

primers using PCR have produce a DNA fragmen sized ± 1700 bp. At the moment, 

ligation of amplicon resulted by PCR with T vector (pGemT) can produce pGemT-PDII 

recombinant in Eschericia coli DH5a. Digesty characterization of pGemT-pDII 

recombinant from some E. coli transformas with NdeI and BamHI restriction enzymes 

showed that PDII gene have been cloned in F-'. coli DH5a. 

The conclutions of the research are DNA fragment SIze of ± 1700 bp that 

equivalence with the size of PDII gene have been obtained from amplification of yeast 

PDII gene with peR. A DNA fragment (± 4700 bp) was resulted by digestion of 

recombinant pGemT with single enzyme, NJe l, and RamHI, and two DNA fragment (± 

3000 bp) and (± 1700 bp) was resulted by digestion with both enzymes showed that PDlI 

gene have been contructed and cloned in H. coli DH5a. Suggestions of this research are : 

it will be important to sequence nucleotides of PDII gene that be resulted by 

amplification, and to make over expression the gene both in E . coli or yeast. 
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