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ABSTRACT  

Relaxin is a two-chain peptide belonging to the insulin and insulin-like family of hormones. Three genes 

for human relaxin (RLN) designated H1, H2 and H3 have been identified to date, but not all three proteins have 
been found in other species. The peptide encoded by H2 gene is the major form of RLN in the human. Biological 

actions of RLN are wide-ranging, from the role in pregnancy directed at creating uterine adaptations and softening 

of the pubic symphysis and loosening of pelvic ligaments in preparation for a safe birth, through central effects in 

the brain to cardiovascular, tissue remodeling and to a role in cancer progression. There is also evidence to suggest 
that RLN could be involved in the fetal testicular descent, during late pregnancy in rats as well as in the 
development and functioning of the male reproductive tract. 

The progress limiting factor in RLN research is the availability of high quality, pure and reasonably priced 

source of its supply. Since 2010 the Novartis Corporation exclusively controls the global RLN supply along with 

monopoly in dictated market prices. At present, there are no published reports on a reliable design for a simple 
and affordable method of producing the RLN that could be easily adopted in an academic laboratory.  

The study projects described in the thesis, report on the efforts to develop, implement, optimize and test 

a laboratory scale, protein expression system for the production of recombinant human hormone RLN H2. Several 
methods were tested to produce highly pure, biologically active protein quickly, inexpensively and consistently 
from batch to batch.  

RLN H2 synthesized in bacteria was assessed by SDS-PAGE gel electrophoresis, Western Dot Blotting, 

Mass Spectrometry and in vivo blood pressure response experiments using rats. The recombinant RLN H2 

described in this study was compared with commercially available RLN H2 and was assessed to be of equal 
quality, purity, and equivalent biological activity.  

In addition, a novel action of RLN in the terminal differentiation of murine carcinoembryonic stem cells 

P19CL6 into cardiomyocytes was investigated as an alternative and innovative option for evaluation of the 
biological activity of the RLN. The results revealed that the commercially obtained and bacterially produced RLN 

H2 both equally caused a four-day delay in the initiation of contractions by cardiac myocytes, compared with 

DMSO treated controls. Moreover, the cDNA microarray analysis determined that RLN treatment of P19CL6 
cells during the differentiation progression affected the expression of 125 genes. 
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PUBLICATIONS 

Three manuscripts based on the thesis work have been prepared. However, the possibility of filing a patent 

application is presently being considered, therefore submission of the manuscripts for publication will be 

deferred. 


