
Mitogen activated protein kinase (MAPK) cascades are predominant among 

signal transduction pathways and play vital roles in regulating variety of cellular 

processes. The MAPK module is composed of sequentially organized kinases; the 

MAPK (also known as ERK, extracellular signal regulated kinase), MAPKK (MEK, 

extracellular signal regulated b a s e  kinase) and MAPKKK (MEKK, extracellular 

signal regulated kinase kinase). Although they vary in numbers and functional 

complexity, these kinases are conserved from yeast to mammals. Yeast cells are 

exposed to myriad of stress conditions and they exhibit characteristic response to these 

stimuli. Among five MAPK pathways present in S. cerevisiae, HOG (High Osmolarity 

Glycerol Response Pathway) is activated in response to high osmolarity stress. The 

MAPKK, PBS2 is the central component of this pathway and integrates signals from 

two different membrane proteins i.e. Slnlp and Sholp. Slnlp relays its signals through 

two redundant MAPKKKs, SsWp and Ssk22p, whereas Sholp acts through 

promiscuous MAPKKK Stel lp. Once activated, the PbDp MAPKK facilitates Hoglp 

phosphorylation on Thr174 and Tyr176, that leads to increased expression of a number 

of target genes and, as a result, higher accumulation of glycerol inside the cell occurs. 

Homologous genes from other species of yeast are potential sources of natural 

variants of PBS2. The characterization of such genes could therefore provide insight 

into complex physiological role. Recently, an osmosensing MAP kinase pathway has 

been shown to be present in yeast Debaryomyces hansenii. It was isolated from saline 

environments such as sea water and concentrated brines and is considered to be one of 

the most halotolerant and osmotolerant species of yeast. This species can grow in the 

media containing 4 M NaCI, whereas growth of S. cerevisiae is limited in the media 

having more than 1.7 M NaCI. In this study, a PBS2 homologue from D. hansenii was 

cloned and characterized. 

PBS2 homologue was isolated by phenotypic complementation of S. cerevisiae 

pbs2 mutant by utilizing a D. hansenii genomic library constructed in yeast shuttle 

vector pRS425. Our screening efforts resulted in two plasmids pDBS14.1 and 

pDBS16.1. The osmoresistant phenotype was shown to be plasmid linked by 

retransformation of PB29. Restriction digestions of the plasmids pDBS 1'4.1 and 

pDBS16.1 revealed that they could possibly be identical, therefore all further studies 
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