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Renin is an important honnone in kidney regulating the renin-angiotensin system 

(RAS); which plays an important role in human blood pressure. Renin is a highly 

specific endopeptidase cleaving the Leu-Leu bond in angiotensinogen to generate 

angiotensin I. Recently, renin was found in organs other than the kidney such as 

adrenal, ovary, testis, uterus, placenta, anterior pituitary and brain, implicating its 

involvement in the regulation of numerous activities. Prorenin is the inactive 

precursor of the renin which regulates the blood pressure and electrolyte balance. 

Prorenin can be activated in vitro following nonproteolysis and proteolysis. The 

isolation of prorenin or renin from organs including kidney is extremely difficult due 

to its very low concentration and its instability. Therefore, recombinant protein 

technologies are used to produce the recombinant human renin protein. 

In this study, the full-length human renin coding gene (REN) was isolated from the 

human kidney cDNA library by using the polymerase chain reaction (peR) 

technique. The primers (RFI & RRl) used were designed based on the human 

mRNA renin gene sequence from GenBank [gi 145064741 ref I NM_000537.1\1. The 
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PCR amplified REN gene was cloned into pCR-Blunt cloning vector. Sequencing 

was carried out and the result shows 99.9% identical to the published sequence. The 

REN gene was cloned into two different E. coli expression vectors, pRSETB and 

pGEX4Tl ,  to express the recombinant protein. Construct pRB-R was successfully 

expressed in E. coli strains BL21 -S1 and BL21 (DE3)pLysS with the recombinant 

protein corresponding to the expected size -48 kDa. Construct pGT-R was expressed 

in BL2 1 (DE3)pLysS with the s ize -66 kDa. Both recombinant proteins have been 

confirmed with western blotting by using monoclonal anti-His antibody 

(recombinant protein derived from pRSET vector) and monoclonal anti-GST 

antibody (recombinant protein derived from pGEX4Tl vector). The result of the 

expression shows that the combination of the expression vector pRSETB and host 

BL2 1 (DE3)pLysS gave the highest soluble fraction of recombinant protein. 
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Ogos 2002 
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Fakulti: Sains Makanan dan Bioteknologi 

Renin adalah suatu honnon yang penting dalam ginjal manusia. Ia mengaturkawal 

sistem renin-angiotensin (RAS) yang mengamalkan peranan penting dalam tekanan 

darah badan. Renin juga adalah endopeptidase yang sangat spesifik dalam 

pemotongan ikatan Leu-Leu pada angiotensinogen untuk menghasilkan angiotensin 

I. Bam-bam ini, renin juga dijumpai di adrenal, ovari, testis, rahim, plasenta, anterior 

pituitary dan otak. Ini menunjukkan bahawa ia terlibat dalam pengaturkawalan 

pelbagai aktiviti. Prorenin adalah prekursor renin yang tidak aktif, di mana ia 

mengawal tekanan darah dan keseimbangan elektrolit. Prorenin boleh diaktifkan in 

vitro mengikuti proteolisis dan bukan proteolisis. Pemencilan prorenin atau renin 

dari organ-organ badan tennasuk ginjal adalah sangat sukar disebabkan kepekatan 

yang rendah dan ketidakstabilannya. Oleh itu, teknologi protein rekombinan telah 

digunakan untuk menghasilkan rekombinan renin manusia. 

Dalam kajian ini, seluruh bahagian pengkodan gen renin manusia (REN) telah 

dipencilkan daripada perpustakaan eDNA ginjal manusia dewasa (Invitrogen) 

dengan menggunakan teknik peR. Peneetus (RFI & RRI) telah direka berdasarkan 
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jujukan mRNA gen renin manusia dan GenBank [gi 145064741 ref I "N1v1_000537.1!J. 

Hasilan gen renin dan PCR amplifikasi diklonkan ke dalam pCRBlunt vector 

pengklonan. Penjujukan telah dijalankan dan keputusan menunjuk 99.9% identity 

dengan jujukan yang telah diterbitkan. Gen REN telah diklonkan ke dalam dua 

vector pengekspress E. coli yang berbeza, iaitu pRSETB dan pGEX4Tl, untuk 

rekombinan protein ekspresi. Binaan pRB-R telah beIjaya mengekspress di dalam E. 

coli jenis BL21-S1 dan BL21(DE3)pLysS dan menghasilkan rekombinan protein 

yang saiznya serupa dengan yang dijangkakan, iaitu -48 kDa. Binaan pGEX4TI 

telah mengekpress di dalam BL21(DE3)pLysS dengan saiz -66 kDa. Kedua-dua 

rekombinan protein telah disahkan dengan cara western blotting menggunakan 

monoclonal anti-His antibody (rekombinan protein berasal daripada vektor 

pRSETB) dan monoclonal anti-GST antibody (rekombinan protein berasal daripada 

vektor pGEX4TI). Keputusan dari ekpresi menunjukkan bahawa penyantuman 

vektor pRSETB dan perumah BL21(DE3)pLysS memberi bahagian kelarutan yang 

tertinggi dalam rekombinan protein. 
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CHAPTER 1 

INTRODUCTION 

Human renin is an important component of renin-angiotensin system CRAS) in the 

kidney. It regulates blood pressure and electrolyte balance in the body. Previously, 

renin was mainly found in kidney and recently it has been reported in several other 

organs such as adrenal, ovary, testis, uterus, placenta, anterior pituitary and brain; 

where it is suggested to be involved in the regulation of numerous cellular activities. 

Renin is also a highly specific endopeptidase enzyme, which only cleaves Leu-Leu 

bond in angiotensinogen. Due to its unique characteristic as an aspartyl protease and 

its physiological role in human body and as an important component of RAS system, 

the understanding of the biochemical and molecular properties of renin is very 

important. Unfortunately, the low abundance of renin in plasma or kidney extract has 

limited the analysis and study of renin. Therefore, recombinant DNA technology or 

genetic engineering plays an important role in producing of this enzyme in 

abundance to overcome the mentioned problem. 

The development of genetic engineering and molecular techniques has resulted in 

many progresses in the recombinant protein production for pharmaceutical and 

biochemical compounds. Various expression systems such as bacteria, yeast, virus, 

plant and animal expression systems have been used to produce recombinant protein. 

Among these systems, microbial expression systems especially Escherichia coli 

expression system is one of the most widely used due to its many advantages. 



Human adult kidney pre made cDNA l ibrary has been chosen as a source to obtain 

the full-length human renin coding gene (REN) because kidney is well known as an 

organ that expresses renin for the RAS system. Therefore the possibility of obtaining 

the REN gene in this cDNA library is higher. 

The polymerase chain reaction (peR) technique has been chosen to isolate the REN 

gene. This method provides rapid amplification of DNA fragment for cloning. 

Besides that, bacterial colonies and plaques with recombinant vector are sufficient as 

peR template; hence, isolation can be done directly by using peR without any DNA 

preparation (Clackson et at., 1 99 1 ). 

The pCR-Blunt, pUC 1 9  and pEG(KT) cloning vectors were used as intermediate 

vectors due to their comprehensive multiple cloning sites, which are needed to sub

clone the gene into the expression vector. The vectors with selection markers can be 

easily identified using appropriate antibiotic. 

The host and the promoter that are used in the over-expression of a gene are 

important elements that affect the yield, stability and solubility of the final product 

(Balbas & Boliver, 1990). Two E. coli strains, BL21 (DE3)pLysS and BL2 1-SI, that 

use isopropyl-�-D-thiogalactoside (IPTG) and sodium chloride (NaCl) as inducers, 

respectively, were chosen as expression hosts. The host genetic background, growth 

requirement (nutrients, temperature and oxygen) and the mode of regulation of gene 

expression (chemical inducers and nutrient starvation) can play an important role in 

deciding the final yield of the protein synthesized (Balbas & Boliver, 1 990). In this 

study, pRSETB and pGEX4T l expression vectors, which use T7 and tac as 
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promoter, respectively, were used to express the recombinant human renin. These 

vectors contain immuno-detectable oligopeptide sequences or proteins (6xHis-tag 

and glutathione S-transferase (GST), respectively) as fusion proteins of the REN 

gene. Therefore, the recombinant proteins can be easily detected using monoclonal 

antibodies (anti-His and anti-GST antibodies, respectively). 

Objectives 

The objectives of this study are: 

1. To isolate full-length human renin coding gene from human adult kidney 

cDNA library. 

2 .  To clone the human renin coding gene into the E. coli expression vector. 

3 To study the expression of the recombinant human renin protein by using the 

E. coli expression system. 
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