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Article history: The major proportion of earth's biological diversity is inhabited by microorganisms and they play a useful role in
Received 21 November 2013 diversified environments. However, taxonomy of microorganisms is progressing at a snail's pace, thus less than
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1% of the microbial population has been identified so far. The major problem associated with this is due to a lack
of uniform, reliable, advanced, and common to all practices for microbial identification and systematic studies.
However, recent advances have developed many useful techniques taking into account the house-keeping
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genes as well as targeting other gene catalogues (16S rRNA, rpoA, rpoB, gyrA, gyrB etc. in case of bacteria and
268, 28S, B-tubulin gene in case of fungi). Some uncultivable approaches using much advanced techniques like
flow cytometry and gel based techniques have also been used to decipher microbial diversity. However, all
these techniques have their corresponding pros and cons. In this regard, a polyphasic taxonomic approach is ad-
vantageous because it exploits simultaneously both conventional as well as molecular identification techniques.
In this review, certain aspects of the merits and limitations of different methods for molecular identification and
systematics of microorganisms have been discussed. The major advantages of the polyphasic approach have also

been described taking into account certain groups of bacteria as case studies to arrive at a consensus approach to

microbial identification.
© 2014 Elsevier B.V. All rights reserved.
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1. Introduction

Microorganisms are omnipresent, extraordinarily diverse and per-
form specialized roles in the environment. They impart many harmful
effects such as spoilage and health damages besides their beneficial
role in the production of antimicrobials and bioactive compounds,
bioremediation of toxic chemicals and involvement in food, beverages
and pharmaceutical industries. Microbes have been present for over
3.8 billion years, however, their existence became obvious 300 years
ago and yet still only <1% of total microbes are known. Taxonomic infor-
mation of an unknown microbe is highly essential to establish its biodi-
versity, relationship among other organisms in the ecosystem and its
functional aspects (Gevers et al., 2005). Thus, proper isolation and iden-
tification is mandatory before deducing the novel characteristic features

of any microbial isolate. With the advent of genomics, the complexity of 117

microbial world is largely understandable. In this regard, recent
advancements in microbial systematics have led to a ‘polyphasic taxo-
nomic approach’ which aims to generate all genotypic, phenotypic
and phylogenetic information of a microbial taxon (Vandamme et al.,
1996). The resulting biological data of the organisms find relevance

and implications in biotechnological research such as production of

bioactive molecules, microbial transformations, ecology and bioremedi-
ation using microbial isolate or consortium.

The prevalent conventional techniques are not sufficient to provide a
complete draft for microbial taxonomy as these conventional tech-
niques describe only shape, colour, size, staining properties, motility,
host-range, pathogenicity and assimilation of carbon sources (Prakash
etal., 2007). However, a comprehensive approach is required to furnish
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