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Bacterial Diversity of water of a Warm Spring located in Assam.

Abstract

Prokaryotic organisms constitute one of the major components of biological diversity not

| only from the point of view of their abundance but also for their diversity of biogeochemical
,_gai{fitics, which sustain life on this planet. Inspite of their immense importance, they have not
 bee givén enough attention due to them, because of their invisibility. Moreover, conventional
stgiéy.‘ ' f prokaryotes requires them to be cultured in the laboratory, but many lines of evidence

-sugges ‘that most of them (more than 99 %) are not amenable to cultivation. Fortunately,

iques are now available to detect them and to a certain extent tap their gene pool by culture

dependent approach. Although, such culture independent studies of prokaryotes have

esis commences with an introductory chapter hiéMighting the present status of our
bout prokaryotic diversity. The chapter also gives a review of the concept of
1 copiophily in bacteria.

:"_-2_' describes the materials and methods employed in this investigation.

3 presents the data obtained from analysis of the warm spring water sample by
ndent as well as by culture independent approaches. It also includes some
the results in the context of present understanding of bacterial diversity. Two
_____'hutritionauy rich TSBA (tryptic soy broth agar) and nutritionally poor
00tlmes diluted TSB, solidified with agarose) was selected because the
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the sprmg water sample contains very little organic carbon, the latter was expected to help in
1solatmg oligophilic bacteria.

. The viable count on TSBA100 medium (4.65 X 10° CFU/ml) was almost 5 times more
jn TSBA medium (8.8 X 10> CFU/ml). In culture based analysis of diversity, a total of 59

.morphotypes were initially selected (28 from TSBA plates and 31 from TSBA100 plates) for
ﬁsrther *study Based on 10 major phenotypic characteristics, attempts were made to minimize
red dancy-and the number was reduced to 46. Detailed characterization of these 46 isolates using

ic approach including 16S rRNA gene sequencing, was done and identity of most of them
1 ‘J?ta' ed. In this approach two new genera and six novel species were discovered in this
Atleast 3 more are promising candidates for the status of novel taxa. It was found
me ép'ecies like those belonging to Bacillus cereus group, species of Aeromonas,
haga and Pseudomonas, were recovered from both nutritionally rich as well as from
ly oor media. On the other hand, species of Alishewanella, Chitinimonas, Curvibacter,
._d' a few novel taxa were recovered from nutritionally poor medium only. In contrast, a
taxa and species like those belonging to Azoarcus, Comamonas, Paenibacillus,
x and Thauera were recovered from nutritionally rich media only.
summary, culturable bacterial representatives in this spring water were found mainly
a, 8 ely “Bacteroidetes”, “Deinococcus-Thermus”, Firmicutes and Proteobacteria
s). These 46 bacteria belong to 16 established and 2 novel genera (4quimonas and

species and 25 of which belong to members of already described species.

6 strains, taxonomic positions of 9 more isolates needs some confirmatory tests

clong to the genus Bacillus with high probability while one strain is possibly Vibrio
1e basis of phenotypic and fatty acid profiling.

also describes bacterial diversity from the warm spring water sample by culture
RNA gene sequence based approach. Major finding here is the presence of a
anobacterial sequences in the 16S rRNA gene library. Although attempts were

Cyanobacteria, presence of cyanobacterial sequences is not surprising because



-"Othcr selected clones contained the sequences of Proteobacteria (3 o, 16 § and 6 ¥)
"’g*-'sétiﬁence similarity between 81 to 99 % mostly with uncultured bacterial clones obtained
ety .of ecological niches. Only two, GPENV31 and GPENV145 showed sequence
of .97;2 % with a culturable bacteria Janthinobacterium sp. J 31 and of 83.5 % with

2] S"p.': B232 respectively. It is to be noted that none of the culturable bacteria recorded from

ig water (in this study) were found in these clones made by culture independent approach.

l__)_dpossible to say dcﬁniteiy that the diversity discovered in this

: diversity (due to certain limitations described above) it can be



dilllted 100 times and solidified with agarose). The isolates that could grow only on TSBA100
;med;u:m but not on regular strength media were treated as oligophiles. Strains that can grow only
3 :i‘_sBA were copiophile while the strains that could grow on both TSBA and TSBA100 media
célled facultative oligophiles. From the study of growth patterns of all the 59 isolates, 12

EWere: classnﬁed as oligophiles and remaining 47 as facultative. On the basis of growth performance

y_.'Thls was found to be a novel genus and it has been described as Emticicia oligotrophica

fov. sp. nov. This particular strain dies when it is transferred to full strength TSB and drastic

32 kDa in strain GPTSA100-19 (facultative strain) and a protein of 27 kDa in

pligophilic strain) are present in relatively higher abundance when grown in



protem and identification of the gene(s) encoding this protein will help in assigning its role(s) in

4 liééphily of this bacterium.
G, "'Chapter 5, of the thesis presents overall conclusions drawn from the analysis of bacterial
ty of a warm spring water sample of Assam. The chapter also presents in tabular form two

wcteria, which showed qualitatively good amylase, protease, lipase and DNase activities.



