ABSTRACT

The biological diversity of Indian sub-continent is one of the richest in the world owing to its
vast geographic area, varied topography and climatic conditions. Because of this India is
. recognized as one of the 12 mega diversity regions of the world. The most important diversity
zones are Western Ghats, North-Eastern hill regions, Andaman & Nicobar Islands, Mangrove
forests of Sunderban, Silent valley of Kerala, Chilka lake of Orissa, Sonar lake of Maharashtra

and the Himalayan region. In the present study we have made an attempt to study the bacterial
diversity from the cold desert of Spiti valley of the Indian Himalayas by a polyphasic
. approach. Soil samples of a glacier located in Spiti valley, a remote Indian Himalayan valley,

. which is known as a cold desert and remained as an un-explored region.

In the chapter 1 and 2 highlight the importance of biodiversity, in general and the need for
exploration and conservation of biological species, especially Bacteria (Introduction and

Review of literature). The following are the aim and objectives:

lyphasic approaches to study bacterial diversity of cold Himalayan desert.
To study the culturable bacterial diversity by polyphasic approach
To study the total bacterial community by molecular phylogenetic approach

dentification of unculturable bacterial species by molecular systematic studies

pter 3 deals with the Materials and Methods used, including the source of chemicals, list of
ia and the protocols adopted for performing the experimesnts. In chapter 4, 5 and 6, all
erimental results, discussions and summary were given, which includes the detailed
s ‘description of the novel species and the total community analysis using molecular

1atic study.
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Abstract of the present study:

A total of 52 bacterial strains were isolated from soil samples and the same were studied

further in detail by a polyphasic approach. The complete characterization of the 52 isolates
indicated that they belong to 2% different genera including Planococcus, Kocuria,
Rhodococcus, Dietzia, Agrococcus, Ornithinimicrobium, Enterobacter, Paenibacillus,
Flavobacterium, Exiguobacterium, Bacillus, Arthrobacter, Microbacterium, vibrio, | fer
Brevibacterium, Pseudomonas, Staphylococcus, Janibacter, Klebsiella, Gordonia, an-c‘lm
Methylobacterium (Fig. 36). Among the culturable isolates, 6 new species were already
established and 2 are proposed (Planococcus stackebrandtii, Rhodococcus kroppenstedlii,

- Dietzia kunjamensis, Agrococcus lahaulensis, Kocuria himachalensis, Ornithinimicrobium

kibberense, Mayilraj et al., 2005; 2006, Exiguobacterium himgiriensis, Paenibacillus

mashelkarii, under revision). For un-culturable analysis, 58 clones were randomly selected and
L’sequenced and a total of 10 major phyla were obtained. These phyla spanned a wide range
- within the domain Bacteria, occupying representation from the phyla, Actinobacteria (26%),
Proteobacteria (20%), Acidobacteria (12%), Firmicutes (12), Verrucomicrobia (7%),
) Bacteroidetes (1%), Chloroflexi (6%), Gammatimonadates (5%), Planctomycetes (3%) and
Nitrospiraae (2%) Fig. 37. Majority (approximately 95 %) of the cloned sequences show little

ffiliation with known taxa (<97% sequence similarity).



Summary

6 Summary
6.1  Diversity of bacteria
The biological diversity of Indian sub-continent is one of the richest in the world
owing to its vast geographic area, varied topography and climatic conditions. Because of
this India is recognized as one of the 12 mega diversity regions of the world, The most
important diversity zones are Western Ghats, North-Eastern hill regions, Andaman &
Nicobar Islands, Mangrove forests of Sunderban, Silent valley of Kerala, Chilka lake of
Orissa, Sonar lake of Maharashtra and the Himalayan region. In the present study an
attempt was made to study the bacterial diversity from the cold desert of Spiti valley of the
Indian Himalayas by a polyphasic approach. Based on the observations reported in this
work, the un-culturable clones recovered by cloning techniques and culturable bacteria
recovered by isolation techniques from the soil sample were different. These results also
suggest that microbial cultivation has not yet been employed exhaustively for determining
the taxonomic identities and distributions of soil bacteria.
6.1.1 Diversity of culturable bacteria
A total of 52 bacterial strains were isolated from soil samples and the same were
studied further in detail by a polyphasic approach. Upon the complete characterization of
the 52 isolates indicated that they belong to 22 different genera including Planococcus,
Kocuria, Rhodococcus, Dietzia, Agrococcus, Ornithinimicrobium, Enterobacter,
Paenibacillus, Flavobacterium, Exiguobacterium, Bacillus, Arthrobacter, Microbacterium,
vibrio, Lysinibacillus, Brevibacterium, Pseudomonas, Staphylococcus, Janibacter,
Klel’;-sie!fa, Gordonia, and Methylobacterium (Fig. 36). Among the culturable isolates, 6
new species were already established (Planococcus stackebrandtii, Rhodococcus
kroppenstedtii, Dietzia kunjamensis, Agrococcus lahaulensis, Kocuria himachalensis,
Ornithinimicrobium kibberense, Mayilraj et al., 2005; 2006) and 2 are proposed
Exiguobacterium himgiriensis, Paenibacillus mashelkarii, under revision). Table 6 shows
the taxoqomic status of these 52 isolates.
6.2  Discovery of New Taxa
6.2.1 Characterization of Planococcus stackebrandtii sp. nov, Strain K22-037
The taxonomic position of an actinobacterium strain K22-037 was analyzed by a
-polyphasic approach. The strain designated as K22-03" matched all the phcnotypic
;;ft_:haracteristjcs of thegenus Planococcus and represents a novel species. The sequence O
5_:the almost complete 16S rDNA (1464 bases) was compared with fﬂose_‘:o.f' vious

%-P!anococcus type strains and confirmed that the strain belongs-10 the
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ith Planomicrobium mcmeekinii (MTCC 3704T, 23%), Planococcus psychrophil I
{TCC38121,61%), Planococcus antarcticus (MTCC 38547, 45%) and Planomicrobi ;
eancokoites (MTCC 37037, 51%), the four species with which it is closely related at
'S IDNA sequence level (97-97.5% similarity). Therefore, the strain K22-03" should b
sognized as a novel species, for which the name Planococcus stackebrandtii sp. nov, ‘i
oposed. The type strain is strain K22-03" (= MTCC 6226 =DSM 164197 = JCM 12481
2.2 Characterization of Rhodococcus kroppenstedtii sp. nov. Strain K07-237
The taxonomic position of an actinobacterium strain K07-23" was established by
lyphasic approach. The strain exhibits phenotypic characters which are typical of the®
nus Rhodococcus. Comparison of the 16S TRNA gene (1467 bases) sequence confirmed’
t the strain K07-23" belongs to the genus Rhodococcus. The 168 rRNA sequence
ilarity studies showed that the isolate is very closely related to Nocardia
ynebacterioides (98.6 %), which has been recently reclassified as Rhodococcus
ynebacterioides (MTCC 699"). It showed sequence similarity of 94.4 %-96.6 % with
1aining species within the genus Rhodocaccus. However, genomic relatedness between
in K07-23" and Rhodococcus corynebacterioides as tevealed by DNA-DNA
ridization study was low (62 %). Based on the polyphasic analysis, the strain could be |
wly distinguished from other validly described species and formed a separate lineage
1in the group. It is proposed that the strain K07-23" be classified as a novel species of
ydococcus as Rhodococcus kroppenstedtii. The type strain is K07-23T (MTCC 6634
ISM44908 "= JCM13011".

3 Characterization of Kocuria himachalensis sp. nov. Strain K07-05"

A red-orange bacterium, strain K07-057 was was studied by polyphasic approach.
organism had morphology and chemotaxonomic properties consistent with its
sification in the genus Kocwuria. Phylogenetic analysis of the 16S rRNA gene sequence
ved that the strain K07-05" was closely related to Kocuria rosea DSM 20447" and
aria polaris MTCC 37027 (98.1 % and 97.8 % respectively), whereas sequence
larity values with respect to rest of the validly published species belonging to the genus
wria were between 96.4 % to 94.2 %. However, genomic relatedness, as shown by
\-DNA hybridization of strain K07-05" with K. polaris is 49.5 % and K. rosea is 24.0
"he DNA G+C content of the strain is 75.3 mol %. The above data in concert with

otypic distinctiveness of strain K07-05" clearly indicate that the strain represents a new
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