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Research into new methods for identifying highly expressed genes in anonymous genome sequences has been going on for
more than 15 years. We presented here an alternative approach based on modified score of relative codon usage bias to
identify highly expressed genes in crenarchaeal genomes. The proposed algorithm relies exclusively on sequence features for
identifying the highly expressed genes. In this study, a comparative analysis of predicted highly expressed genes in five
crenarchaeal genomes was performed using the score of Modified Relative Codon Bias Strength (MRCBS) as a numerical
estimator of gene expression level. We found a systematic strong correlation between Codon Adaptation Index and MRCBS.
Additionally, MRCBS correlated well with other expression measures. Our study indicates that MRCBS can consistently

capture the highly expressed genes.
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Introduction

The expression of functional product of a gene is a
foundation of modern biotechnology. Sixty-one codons to
translate 20 amino acids and three codons to stop translation
are employed in the genetic code. These codons are deci-
phered in the ribosome by complementary tRNAs that are
attached with the proper amino acids [1]. The degeneracy of
the genetic code enables same protein to be translated by
many alternate nucleotide sequences. The frequency of
different codons varies significantly between different or-
ganisms, and also between highly and lowly expressed genes
in the same organism. There is a continuing speculation
regarding the factors which influence these codon preferences.
Attempts have been made to explain the codon distributions
in protein coding genes as well as the variations in codon
usages as mutation-selection stability among different sy-
nonymous codons in each organism [2, 3]. Researchers have
assumed that codon bias which tends to diminish the
diversity of isoacceptor tRNAs may decrease the metabolic

load [4, 5]. Whatever may be the reason behind codon usage
bias, it has gradually developed the idea that codon bias can
have a thoughtful influence on the expression of genes. The
equilibrium between mutation and natural selection on
translational efficiency is supposed to cause of codon bias [6,
7] and stronger relative codon usage bias (RCB) in highly
expressed genes than lowly expressed genes is anticipated
due to the natural selection [8]. The recent technical
advances e.g., cDNA microarray, Serial Analysis of Gene
Expression (SAGE), etc. are large-scale, high-throughput
experimental methods which need material and information
processing systems to match. Furthermore, a massive in-
vestment of time and resources put an obstacle before the
investigators. Thus, to identify the highly expressed genes in
vast majority of organisms, researchers were looked beyond
the direct experimental methods. So, predicting gene ex-
pression level using compurational approaches rather than
experimental is more interesting because it evades expensive
and laborious experiment.

It is observed that highly expressed genes will preferably
choose an optimal subset of codons identified by the most
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Introduction

The complexity and diversity of genomic function can only be
understood at the nucleotide level. The genetic code uses sixty
one codons to translate twenty amino acids and three to stop
translation. The genes in DNA sequence encode proteins, which
perform all the functions necessary in the cell. Regulation of gene
expression, thus, plays a central role in defining cell viability and
is dominated by a number of genes that are involved in protein
biosynthesis, mutation, and folding. The essential functions of
many of the gene products strongly depend on codon usage bias
that corresponds to abundant tRNAs and thus, biased amino
acid composition of proteins indicating the high biological
significance of these genes. Recently there has been considerable
interest in finding the informational content in gene sequences.
As automated sequencing techniques have started to produce a
rapidly growing amount of raw DNA sequences, the extraction of
information from these sequences becomes a scientific challenge.
These sequences carry relevant biophysical information in the
form of a one dimensional chain of four nucleotide bases. The
availability of the complete genomic sequences has made it
possible for researchers to develop approaches that focus on the
systematic properties of regularatory and metabolic networks,
and to investigate gene expression and regulation in the context
of a global cellular work. Despite much effort spent, it is still an
open question what kind of correlation exists in gene sequences
which rule the tentative function of the particular gene. Hence,
our basic task in this review is to search for correlation which
accommodates the gene expression level for most situations of its
habitat, energy sources and life style.

The immense progress made recently in molecular biology
has revealed that genomes are of extraordinary complexity.
The sequencing of DNA has shed some light on one of the main
characteristic features of the genomic sequence, namely its
local and global compositional heterogeneity. The biochemical
techniques alone are not sufficient to uncover the genetic
information from these sequences. On the other hand, scientists
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in this field are trying combinations of different methods used
in different scientific field to understand this complex structure
and the computational tools based on concepts used in many
scientific fields have recently found to be relevant. A relevant
contribution is due to statistical methods, namely Markovian
approximation, correlation function and Fourier transform etc. A
considerable attention in this field has been devoted to diverse
physical phenomena exhibiting cluster behaviour in space or
time domains. Such cluster behaviour appears in processes in
fluid mechanics, solid state physics, data transmission system and
Brownian motion. The possible relevance of scale invariance and
fractal concepts to the structural complexity of genomes has been
the subject of considerable increase interest today.

During the past few years, there has been intense discussion
about the existence, the nature and the origin of the correlations in
DNA sequences. The study of the mutual information function, the
power spectrum, the scaling properties of the moments and the
fluctuations Voss [1] have pointed towards hidden correlations in
these sequences. The genomes have parts that code for proteins
and parts that do not. In relatively higher organisms, it is the non-
coding parts that make up the bulk of the sequence. The coding
regions are few and far between. It has been proposed that the
long range fractal sort of correlations appear to be present more
in the non-coding parts than in the CDS. In this view the CDS,
aside of its 3-periodicity, has random nucleotide distribution. The
initial reports on long range correlations in NCDS have generated
contradicting responses. Some support Peng et al. [2]; Nee [3];
Li et al. [4] the existence of the long range correlations in NCDS,
while some disagrees. However the conclusions are inconsistent
with one another and doubt the nature of correlation existing in
the different parts of the sequences.

Recently there have been considerable studies to predict the
highly expressed genes in prokaryotes and in eukaryotes. Genes
can be expressed as a wide range of levels. Numerous studies
have investigated gene expression by diverse technology. It is well
established that the gene expression is regulated at several levels:
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Gujarat Assembly Elections 2017.
Reﬂections of an Agrarian Crisis '

¥
Trijita Gonsalves

Abbijit Pathak”

Introduction

The results of the Gujarat assembly elections were declared on 18 December
2017. It was an extraordinary election that witnessed a narrowly contested
fight between the Bharatiya Janata Party (BJP) and the Indian National
Congtess (INC) along with the emergence of 2 host of young and popular
state leaders who challenged the ruling dispensation on the streets of Gujanat.
The result of this election brought the issue of farmers’ distress tO the
forefront of the political discourse at the national level.

The rally of the thirty thousand farmers in Delhi 2 month beforc- t:;
Gujarat elections was neither able to attract the attention of the nattl'ot.he
media nor the central government; the poor electoral performance © o
BIP in Saurashtea could do it. It is true that the issues of f;ﬂ“:l’:cﬁon
fecelving remunerative prices for their products was rfused in r; Sred 18
Process and speeches of the opposition Jeaders but It never
Much media attention as the issues like demonetization, *
‘Servation. These were regarded as the deciding facto® misSue in
Clection 2017. There is no doubt that GST was 2 scfious g

tlection affecfmg wuehan voters of Gujarat; therefore 1
\ _/’/ﬂ'-m
a
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ABSTRACT: The analysis of archaeal tRNA genes is gradually becoming more important in the
field of bioinformatics for its essential role in evaluating the origin and evolution of tRNA molecule.
tRNA genes in archaea often have introns intervening between exon sequences. The structural motif
at the boundary between exon and intron is the bulge-helix-bulge. Precise insilico identification of
the splice-sites on the bulges at the exon-intron boundaries conduce us to infer that a single intron-
containing composite tRNA gene can give rise to more than one gene product. A thorough search of
different tRNA molecules in archaeal genomes revealed that tRNA™® (TGC) and tRNAME (GCG),
and tRNA®" (TTG) and tRNAP™® (TGG) in Aciduliprofundum boonei and tRNA™S (CTT) and
tRNAY" (TTG) in Acidilobus Saccharovonans were co-located. Thus. assuming alternate splicing
mechanism we speculated a number of composite tRNA genes giving rise to tRNA isodecoders in
archaeal genomes which required another layer of gene arrangement to settle their tRNA gene

repertoires.
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ABSTRACT '
This paper is based on an original empirical study carrf‘ed gut
| of need satisfaction or motivation

by the authors to assess the leve : : oy
according to Maslow’s theory from @ representative sample of fifty in-
service secondary schoolteachers. The teachers are the backbone of

any society and the future blueprint of a country is crafted by teachers
in the classrooms and hence an analysis of their motivational level is
essential for any society. The study is based on responses obtained
from the teachers during personal interviews carried out with the help
of questionnaire targeting specific issues on needs and motivational o8 b
level. The summarised and tabulated results show that 86% of the respondents choose the job i
benefits associated with it rather than looking for intrinsic satisfaction from teaching, Achieve due tg
job, recognition and feedback about good performance, responsibility and opportunity t, gr vaemfr b
are :_:onsidered to be major motivators at work. Analysing the ground realities it is foungd Mok and g, Vong)
monv:lrtonf are adequately presented to the teachers surveyed. Individual performance . none g they
aoppraisal is rarely done. The teachers are only responsible for taking their allotted classes wit ;Ureme i@ﬂ
of fe_edback about their performances. Few teachers have any idea about thejr achieve I ou.r ! ET’!
service or their future growth prospects. Again, only a negligible few are willing to work h;r?jfnfr;rm -

a ﬁﬂfi

prt:_syects}, ?’he focus of attention of most teachers are towards their salaries, working environm :
;;: icies w. If.‘h a!thoug{w are extrinsic (hygiene) factors but still occupy most of their projection entand th
ap;rg_mr;;g""g C‘;mm'“‘?e rarely interacts directly with the teachers and even don’t borhsa: seed
1sal for good performances. There is no stimulati ; °r Lolprovie

. ; : tion for psychological “ias)
vali gical growth or enha of the
gb’dr et:s:g :xpe’:{ence at tl?e workplace. The needs of self-actualisation and esteem are nc\;?me
o which results in frustration or dissatisfaction at work rarely ju Wﬂiﬁ-ﬁ

KEY WORD: motivati : ‘
Ivation, need hierarchy, satisfaction, esteem, self-actualisation, commitment

INTRODUCTION

ance
-Satisfaczf all emp’f_JYees are essential. The word :
on/commitment to work and specific need satisfaction®
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REAL ENCHANGE RATE MOVEMENTS OF DEVELOPING COUNTRIES: A PANEL DATA
ANALYSIS OF BALASSA-SAMUELSON THEOREM

Abhijit Pathak
Assistant Professor in Economics , Dhruba Chand Halder College, South Parganas.

ABSTRACT

In the theoretical literature, the factor that has received the most attention in explaining real
exchange rate movements is the productivity bias mentioned in the Balassa- Samuelson theorem. The basic
proposition of the Balassa — Samuelson (1964) theorem is that if one country’s growth of productivity of the
tradable sector relative to non-tradable sector is higher than that of the other, then the former will te
experiencing a real exchange rate appreciation. This paper has attempted to have an empirical investigation
of the Balassa-Samuelson theorem for a group of twelve developing countries for fifteen years. The panal
data analysis has found a significant relationship between productivity growth differential and percentage

change in real exchange rate movements but exactly in the opposite direction predicted by Balassa-
Samuelson theorem.

“Foreign trade and currency exchange rates provide a vivid example of the rule - the theony is beautiful, but
reality is baffling.

Milion Friedman on Free Trude

KEY WORD: Real Exchange Rate. Productivity Differential, Panel data.
JEL Classification: F31, F37, F42, C23

INTRODUCTION
Exchange rate cconomics is one of the most rescarched topics of Economics. With the development of

world financial market and introduction of exogenous international capital Nows international research n this
field has increased phenomenally. However, not much success has been achweved in unravelling the
determinants of exchange rate movements. The renowned economists of this field at tmes have expressed
their difficulties in successfully explaining the movements in the exchange rutes (Dornbush 1987, MacDonald
and Taylor, 1992, Harvey 1996). This problem is even acute for developing countries. The empirival testing of
the theoretical models eame up with such unsound e

sults that on many

: occasions the mainstream  cconomists have readily  admitted  thar
- o . disappointment (MacDonald and Taylor, 1992).

o A,_}_’//:‘?:':.‘:_‘i*:t::_-; The major factor, which alleets the real exchange rate, the factor
’ s that has received the most attention in theoretical literature, is the
. '/—'-- productivity bias us mentioned in the Balassa- Samuelson theorem. The

A basic proposition of the Balassa — Sanwelson (1964) theorem s that 1
one country’s growth of productivity of the tradable sector relative to
S e en et v e s nON-radiable seetor is higher than that of the other, then the former will

N be experiencing a real exchange vate appreciation. Thes iy manly asupply
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DEMONETISATTON ININDIA AND IS

MPACT ON NEPAL'S ECONOMY

Chand Halder College ,

South 24 Parganas, w.B.

ABSTRACT

The Government
500 and Rs 1000
Bank of India with

: AT Lk
Inations of banknotes 1ssued by the Reserve "
demonetisation

are in Indion
currency. In most cases, the fomilies of these migrant Nepalese workers
depend a lot on these remittances for their living. The Nepal Rostra Bank brought these issues to the notice of
th_e Indien Government soon ofter the announcement of the demonetisation in Indiu. Efforts of coordination
with the Nepaolese outhorities were attempt

problems accentuoted in Nepal os the demon

urban areas but also by people living in the

etised Indion currencies were held not only by the people in the
backdrop, this paper has

rural areas of Nepal which were largely unbanked. Against this
attempted to find the impoct of India’s demonetisation meosure on Nepal's
economy both in the rural and urban areos. The preliminary exomination reveals that the unilateral decision
by the Government of India to demonetise Rs. 500 and Rs. 1000 denominated currency notes has negatively
impacted the economy of Nepal to a large extent.

KEY WORD: Demonetisation, Currency Stobility, Bilaterol Trade, Informal Sector.

INTRODUCTION:

The use of a stable medium of exchange is pivotal for the existence of a market economy where the
money accepted and used is fiat money and not backed by any commodity. Lenin once said that the best
way to destroy the capitalist system was to debauch the currency because that will destroy the faith in
business and asset holdings of the public (White and Schuler, 2009). Stability of a currency is at the core of a
capitalist system and that is why many countries have adopted the dollar as their domestic currency and
majority of European countries have joined Euro to have a stable medium of exchange even at the cost‘of
their independent monetary and fiscal policy. There are examples of a Iérge number of cgun&nes w_hnch
historically accept the currency of other currencies for settling many of their regular economic tfrans:ctuqn;.
There are even instances for some countries where people-regularlv travel to another comtrr pr th g.r job,
earn money in foreign currency and come back in the evening and can use {bat currency free v in tr:w'rc‘»;::\

country. This happens in small countries, or bordering sta‘tes of two cantrles wher? cu:\rrenqes :herefc,,:
exchzangeable in their labour and goods market. The instability o.! one major currency in the region
has impact not only on its domestic economy but also on bordering countries.

Available online at www.|bp.world
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Reading Girish Karnad’s The Dreams of Tipu Sultan as
nial text (re)presenting, retrieving native history

4 Postcolo
J & - - .
vis-a-vis documented colonial History

Tapashree Ghosh

Girish Kammad is one of the leading playwrights of postcolonial, post-
Independence India. His plays are rooted in Indian mythology, folklore and
history yet they are contemporary in appeal. His plays explore the
relationship between history and myth making. Seen in the Indian context,
such relationship is complex, dynamic and forever evolving. In An
ntroduction to Post-Colonial Theatre Chris Banfield notes that engagement
with history and myth gives Karnad’s plays an indefinable, Indian quality
as “the very concept of Indian theatre is an abstraction, an impossible
convergence of manifestly diverse practices and traditions that [are]
collectively and conveniently gathered into a single concept” (160). A close
and critical inspection of Karnad’s oeuvre reveals his fascination for myths
and legends and at the same time pin points his awareness of new
techno!ogical changes and myriad challenges of living in a modern,
f{loballsed world_. Hence, we have plays such as Nagamandala,
s p:,zfr:adhanfz, Bali, the Sacrifice, The Fire and the Rain on one end of the
lmagcgmgw'};”e on the other end of the spectrum we have 4 Heap of Broken
Ta!e-b;n do: ed Beans on Toast, Wedding Album. In texts such as Tughlag.

a Karnad has re-presented pre-colonial history. In The Dreams

(;/'["
pu Sultan he deftly (re)presents colonial history.

Postc ial . . .
repreSemO’tf_Jnlal interrogation, subversion, resistance and counter-discursive
: a -

'on of documented colonial history as themes are very common

ZEE N

Dhru Chand Hu
P-O.' D. Barasat. P-S-‘.Ju)-u.z_'d]
South 24 Parganas. pin- 743372

Ke

PRINCIPAL

N post
- -CO . " . "
lonial literature. In Postcolonial Literature: An Introduction
rature Dhruba Chand Halder College

famod K ,
dresgag -SNayar observes that history as a theme in postcolonial lite
"amely im:veral themes which can be grouped under two broad heads

o rogating colonialism and retrieving history (37). These two

“dlegoy
IQS are H ) .
inter-related. In 7he Dreams of Tipu Sultan Karnad inter! ogates
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12. Loss of Human Values: Through the Lens of
Arun Joshi’s The Foreigner and The Last
Labyrinth

Bula Rani Howlader
Assistant Professor, Dhruba Chand Halder College, Dakshin Barasat,
24 Parganas (South), West Bengal,

Abstract

In this materialistic, globalized world where humanism is eroding fast, problems like
identity crisis, existentialism are arising fast with equal speed. Modern novels show that people
caught in the flux of Indian ethos and westem influences are so perplexed that they find
themse!v with no clear ambitions in mind. The social pressure, the tug of war between old and
new beliefs and uncertain loyalties degrade their lives and injure their psyches, resulting in
cynical attitudes towards life. In this paper, the researcher attempts a dip into the human soul
with decaying human values to find out their real predicament. For that purpose the researcher
has chosen two novels- The Fore!gner‘(l%a‘) and The Last Labyrinth (1981), by the very
insightful writer Arun Joshi. This paper is an endeavor to assess how values serve as guiding
principles in people’s lives and how loss of values lead to isolation, hollowness and self-
destruction. Joshi has beautifully demonstrated the struggle for human values- one’s own love
for native place, culture, identity,

Key words: human values, identity crisis, psyche, Indian ethos, western influences.
Introduction

Arun Joshi, a writer of rare sensitivity demonstrates a special pattem in his novels. His
protagonists in his different novels manifest some common concerns with varying emphasis such
as-alienation, corruption, city civilization, rootlessness, lack of spirituality, emotional turmoil etc
-But their journey in search of values-self, identity, love, ‘peace and harmony as an elusive but a
desirable state of being is the most visible concem. Arun Joshi draws our special attention to our
noble cultural heritage and perennial moral values through the protagonists’ journey from
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SPECIALIZATION: A BOON OR CURSE FOR INCLUSIVE
EDUCATION IN INDIA?

Bula Rani Howlader
Assistant Professor
Dhruba Chand Halder College, Dakshin Barasat,
24 Parganas (South), Pin:743372, West Bengal
Abstract

The research findings of different rescarchers and scholars in the area of Inclusive Education are
the evidence of the fact that India still has a long way to go to provide high quality Inclusive
Education for the children with disabilities. They have mentioned about numerous challenges
and difficulties in the system of Inclusive education. One important issue that is often dealt with
much emphasis is specialization, Since Inclusive Education refers to the inclusion of all kind of
children, namely the gifted, physically and mentally disable with the normal children in the same
education system, the term ‘special” becomes very significant. It is very interesting that the
approach of Inclusive education is to reject the use of ‘special’ schools or classrooms for
educating students with ‘special’ educational needs, The noble motto is not to separate students
with disabilities from students without disabiljties Too much specialization in the education system,
such as schools for the deaf and dumb, schools for blind, special schools for the mentally retarded is now
considered derogatory for the disable children by the educationists, scholars, social activists and

curse as well.

Key Words: Inclusive Education, Specialization, India, Boon, Curse, T echnique, Training

,,
Introduction:

satirizes the tendency of narrow specialization of modern man, Though he chose the medical
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AN ANALYSIS OF THE STRESSORS FOR STUDENTS .

Dr. KUSHAL DE
Assistant Professor, Dhruba Chand Halder College, South 24 Parg
SSIS h

—_—
w Y Lwis

anas
r oy I see i g cti >y . ; . 2
; STR'\CT. hools todav live in a state of perpetual m.\uu.: ity due to conflic ling: eXpectations of parents,
A sudents i S I nd society. Stress therefore can be said 10 be a normal part of student’s life as they
r n'(;.,(rc friends, Samily and 3 -

conflicting demands from various .wakellrrﬂdvrs. The present sty
ddress .’," wesent in the students ' lives by conducting a cru.\'.s'-.vccufmm’ S
SOr3 {Inﬂ iy \ in Government Aided Sccondary Schools representing the
€ ping in Class lKoM'Hm and its adjoining districts namely Howrah, South 24 Parganas and N,
;(.h(;ols "’"H:d?:,’.:-_qsnrs identified were Academic Stress due to p.cr_'ﬁu-mancc unxiety,
}‘J’ga;(;::,frc;,}idc:zcc. Academic Stress due to parental expectations, Acade

mic Stress due to peer pressure,
Jack @ Stress due to social/ personal relationships, Academic Stress due 10 Jinancial condition and Academic
e Sires. *
.mrdt‘"

1o school environment. It is found from the study that all the identified category of stressors have
0 . - ' . : )
s due the student’s Academic Performance as the score obtained Jor
impact on

all categories are above 2.4. The
I v . ' ‘essors cumulatively im 3 nt’s life
tgres range from 2.42 10 2.72which clearly show that all stressors ¢ ely impact a student s life,

Iries to analyze the various
ey research on 9)¢) students

Population and chosen fi

eto

~

‘0m
wth 24
Academic Stress due 1o

rds: Academic Stress, students, performance, anxie Iy, peer pressure.
Keywords.
S TRODUCTION

UCTIO! ; ; Lo s _
[NTB%Dbe accepted that in modern times, students in schools live In a state of perpetual insecurily due to
It nh?ﬁcti“g expectations of parents, teachers, friends, family and society. The students have to perform in every
mhere of life and satisfy various stakeholders in their lives 10 a considerable extent. This pressure of
P

b etition usually burn down the students emotionally, mentally and psychologically; and this calls for
1 g ges get tougher. The breakdown of the Joint family

enhanced emotional support for the student when the challen
! system on the one hand and the homemaker-breadwinner model within the family on the other has deep
5 family of present times results in lesser avenues

nmifications on the emotional lives of the students. The nuclear
for emotional gratification of the young especially when conflicti

ant topic of discussion among the academic circle and the society. Many

om various angles and carried out extensive research but it can easily be
observed that high stress among students remain; and thus it can be concluded that the topic need more focus

(Busari, 2014). The sources of stress are known as stressors and the students face various stressors which relate
toall aspects of their lives including stress from the family, stress from friends, stress from society, stress from
the school, stress due to interpersonal conflicts, financial stress, Academic Stress etc. The sources of stress in

- young students every year.

{ Students are stressed due to interplay of various factors in their lives but close review of various stressors
1 %ould reveal that out of all st

ressors faced by them, Academic Stress emerges as the primary cause of concern
1. A08aswami, 1995). Academic Stress encompasses all aspects in students’ life which has the potential to
| I0pardize thejr Academic Performance and include all aspects relating to day to day activities of students like
| 1% many assignments, competition with other students, failures, lack of money, poor relationship with other
s Students o teachers, problems at home with family (Busari, 2014). Chronic stress among students is usually
| BSsociateq i, absence from classes, nervousness, tension, ill health, unstable be_ha_wiou‘r and a decline l:}
+f S\%demic Performance. Thus, stress is usually deemed to be detrimental for any individual’s _p‘erfﬁrﬂ:i:gs‘i] 5
5 BSSumeq by commoners to reduce one’s performance capacity. This has also been proved emp'”c.iné but it has
& UMmber of researches (Clark and Rieker, 1986). Stress is usually condemned as harmful for organi

% : sive. Rescarch has
1} © understood that the adverse effects of stress are felt when the level of stress is excessive
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Abstract

Background: In Archaea, previous studies have revealed the presence of multiple intron-containing tRNAs and split
tRNAs. The full unexpurgated analysis of archaeal tRNA genes remains a challenging task in the field of
bioinformatics, because of the presence of various types of hidden tRNA genes in archaea. Here, we suggested a
computational method that searched for widely separated genes encoding tRNA halves to generate suppressive
variants of missing tRNAs,

Objectives: The exploration of tRNA genes from a genome with varying hypotheses, among all three domain of life
(eukaryotes, bacteria and archaea), has been rapidly identified in different ways in the field of bioinformatics. Like
eukaryotic tRNA genes, it has been established that two separated regions of the coding sequence of a tRNA gene are

genome sequence which comprises two halves of the hidden tRNAs.

Material and Methods: Considering the existence of split tRNA genes widely separated throughout the genome, we
developed our tRNA search algorithm to predict such separated tRNA genes by searching both a conserved terminal
5'-and 3"motif of tRNA in agreement with the split hypothesis on the basis of cloverleaf prediction and precise insilico
determination of bul ge-helix-bulge secondary structure at the splice sites.

Results: By a comprehensive search for all kinds of missing tRNA genes, we have constructed hybrid tRNA genes
containing one essential region from tDNA (XYZ) and the other from tDNA (ABC), both from same species in the

ASN, ARG and MET; ABC: ASP,SER, ARG and PRO).These hybrid split tRNA share a common structural motif
called bulge-helix-bulge (BHB) a more relaxed bulge-helix loop (BHL), at the leader exon boundary and suggested to
be evolutionary interrelated.

Conclusions: Analysis of the complete genome sequences of Metallosphaera sedula DSM 5348, Desulfurococcus
kamchatkensis 1221n and Ignicoccus hospitalis KIN4/1 in archaea by our algorithm revealed that a number of hybrid
tRNAs are constructed from different tDNAs . Asymmetric combination of 5 and 3" tRNA halves may have generated

tRNA studies.

Keywords: Helix (Snails); Open Reading Frames; RNA, Transfer

1. Background

Extremophiles, especially those in Archaea, have a environment (1, 2). The evolution of tRNA in
myriad of adaptations that keep their cellular archaea is an exciting topic widely discussed in the
proteins stable and active under the extreme field of molecular evolution (3-7). tRNA is a short
conditions in which they live. Rather than having coding RNA charged with a corresponding amino
one basic set of adaptations that works for all acid and delivered into ribosome during protein
environments, Archaea have evolved separate biosynthesis. In archaca, there have been four types
protein features that are customized for each of tRNA genes identified to date: intron-less,
Copyright ©2019 The Author(s); Published by National Institute of Genetic Engincering and Biotechnology This is an open access article, distributed under

the terms of the Creative Commons Attribution-NonCommercial 4.0 International License (http://creativecommons org/licenses /by
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ARTICLE INFO ABSTRACT

The extensive research for predicting highly expressed genes in plant genome sequences has been going on for
decades. The codon usage pattern of genes in Arabidopsis thaliana genome is a classical topic for plant biologists
for its significance in the understanding of molecular plant biology. Here we have used a gene expression pro-

Keywords:
Codon usage bias
Gene expression

GC conent filing methodology based on the score of modified relative codon bias (MRCBS) to elucidate expression pattern
A;agldopsu thaliong of genes in Arabidopsis thaliana. MRCBS relies exclusively on sequence features for identifying the highly
ZA.I e expressed genes. In this study, a critical analysis of predicted highly expressed (PHE) genes in Arabidopsis thali-

ana has been performed using MRCBS as a numerical estimator of gene expression level. Consistent with pre-
vious other results, our study indicates that codon composition plays an important role in the regulation of
gene expression. We found a systematic strong correlation between MRCBS and CAI (codon adaptation index)
or other expression-measures. Additionally, MRCBS correlates well with experimental gene expression data.
Our study highlights the relationship between gene expression and compositional signature in relation to
codon usage bias and sets the ground for the further investigation of the evolution of the protein-coding genes
in the plant genome.

1. Introduction

Arabidopsis thaliana has proven to be a model experimental organ-
ism for essentially developing plant biology at the molecular level.
Undoubtedly, any useful insight in understanding the expression of
functional proteins of Arabidopsis thaliana will contribute to the devel-
opment of plant research as well as in the field of modern biotechnol-
ogy. It is well known that the synthesis of every protein molecule is
directed by the arrangement of genetic codes in a genomic DNA
sequence. The genetic code uses sixty-one codons to encode 20 amino
acids and three codons to terminate translation in the process of pro-
tein synthesis. The degeneracy of the genetic code suggests that there
must be many alternative nucleotide sequences to encode the same
protein. The codon usage pattern varies significantly between different
organisms, and also between genes which are expressed at different

levels in the same organism. A number of hypotheses prevail regarding
the factors which influence the codon usage pattern. Attempts have
been made to explain the codon distributions in the protein-coding
genes as well as the changes in codon usages among different synony-
mous codons in each organism (Sharp et al., 1988; Brandis and
Hughes, 2016; Sharp and Li, 1987; lkemura, 1981; Hockenberry
etal, 2014; Lee et al | 2010), It is well discussed in the literature that
organisms might be subjected to codon biases of different origins. In
fact, it is rather difficult to decide the most common dominant codon
bias of a genome. Some researchers have speculated that codon bias
that tends to reduce the diversity of isoacceptor tRNAs may reduce
the metabolic load (Gustafsson and Gou indarajan, 2004; Akashi,
1994; lkemura, 1985). Many other analyses have also revealed that
there are many other factors like nucleotide compositional constraint,
codon anticodon interaction, amino acid conservation ete. which may

Abbrewatf'ons: MRCBS, Score of Modified relative codon bias; PHE, Predicted Highly Expressed; CAl, Codon adaptation index; RCB, Relative codon bias; SAGE, Serial Analysis of
Gene Expression; RCA, Relative Codon Adaptation; RCBS, Relative Codon Bias Strength; MBP, Megabasc pair; TAIR, The Arabidapsis Information Resourses; MT, Mitochondrion; CP,
Chleroplast Pltd CP; RP, Ribosomal protein; MADS, Minichromosome maintenancel, Agamous, Deficiens and Serum response factor; GEO, Gene Expression Omnibus; RMA, Relative

Molecular Abundance.
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Abstract

z‘;:flz;:":lryr::::;:::da‘dmsPonsibility to meet the local community requirements for knowledge, information, educa-
This papern:_-ﬂects e . and so on. T-he responsllblliry includes preserving local history materials of a particular locality.
e seiiatid fom sueh Pr?lsenF scenario of collection, preservation, dissemination, use pattern of local history materials and
ol T Lioraries) inc(; ect:on in the Govel—*nrr{ent.-sponsored public libraries (District Library, Sub-divisional Libraries
Eivncian inech outh 24 Parganas district in West Bengal. Every library was visited personally to interview the

n-charge and data were collected through a structured questionnaire. Library users were also interviewed
through a separately structured questionnaire by applying random sampling method. Collected data were analysed to find
O!n the present situation and issues related to building local history collection and rendering effective associated services.
Findings reflect the major hindrances responsible for the state of sources of local history in the South 24 Parganas. Some
recommendations have been made.

Keywords: Local History, Local History Collection, Public Libraries, South 24 Parganas, West Bengal

society as well as to let the new generation know about

1. Introduction
their ancestry (Gorman, 2007).

According to the UNESCO Public Library Manifesto
(1994), public library is ‘People’s University’ (IFLA/
L1 South 24 Parganas: An Overview

UNESCO, 1994). The Manifesto defines ‘Public Library’ -
as “..the local gateway to knowledge, provides a basic The name 24 Parganas derived from the number of -g'c §N
condition for lifelong learning, independent decision- mahals or parts or Parganas, which were given to the Fast E.Jé g 3
making and cultural development of the individual and India Company as Zemindari or land }‘Uhi\hlp. b the = __{;‘\:
social groups” Public library is solely responsible for then Nawab of Bengal, Mir Jafar in |=5- suist vighe.afier g ..\'f S
providing information and knowledge to all the sections the fall of Nawab Siraj-ud- Daulah m the battle n‘t Plassy 3] § i' §
of the society irrespective of age, sex, caste, religion, race, The zamindari was started trom the south ot th "(l;;-:x S K § §a
nationality, language and social status. Public library Calcutta and ended at the southern border y vhk- then g S§S
provides support for formal and informal education, Hatagarh pargana or Kulpy (Mandal, Iu:u:: | In !“‘:H l;\‘ :: E’:
personal development, leisure and recreation (Kumar, entire Sumlu.-.rbans arca was incorporated 1y 24 !':w‘lm.:‘{ ‘§ < E

by the act of Permanent Settlement of Lstid € mn‘“_d”H :,§ Q '}:-,

1992). Geographical and historical information ol the
locality, contribution of the sons of soil, invaluable
documents relating to the development of the locality,

local cultural possessions are all components of local
library 21 Parganas was bifurg ated mto N o

history. There lies the responsibility of the public
: )4 " e
which has a crucial role in cultural development ol the South 24 Parganas (Choudhy,,,

(O'Malley, 1914). In 1905, admunistr
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Structural transformation induced enhanced multiferroicity in AI** and
.4+

Ti™" co-doped LaFe0,
A. Mitra, A. Shaw, P.K. Chakrabarti *
Solid State Research Laboratory, Department of Physics, Burdwan University, Burdwan 713104, India
ARTICLEINFD ABSTRACT
- R “‘_N——n_‘_‘_*_
Article history: In order to enhance the Magnetoelectric property of LaFeOs, we have considered co-substitution of Al**
Rece_wed 16 OcFober 2019 . and Ti*" in La** and Fe¥ sites. Rietveld refinement of the observed XRD patterns confirms that the pristine
Received in revised form 4 April 2020 (LaFeOs, LFO) crystallizes in orthorhombic Phnm (centrosymmetric) space group whereas the doped sam-

Accepted 9 April 2020

Available onfine o0 ples (Lag gAly  Feg oTiy 104, LAFTO) crystallizes in ortherhombic Pna2, (nun-cenrmsymmerrxc} space group

due to co-doping of AI*"- Tj%" in LFO. Analysis of magnetic data confirms the antiferromagnetic phase of
- LFO and LAFTO possess ferrimagnetic spin structure with enhanced magnetization. Besides this ferroelec-

f{:’ 0‘;?;&““0“ tric polarization at room temperature is also improved in the co-doped sample of LAFTO (Pmax = 0.25 uC/
Magnetic properties Cm;) Spon_ranem_Js polarization is predicted from ﬁltst principle calcul_atuon for LAFTO tg be ~ 12.31 ucy
Dielectric and ferroelectric properties ¢m=. The dielectric loss factor of LAFTO reduces significantly and the dielectric strength is also enhanced
Magnetoelectric response compared to that of LFO. Experimental results are in agreement with these findings extracted from ab ini-
Density functional theory tio calculations using density functional theory. The present doped sample LAFTO has improved mag-

netic, dielectric, ferroelectric properties and magnetoelectric coupling compared to that of LFO, would

have the high potential for applications in multiferroic devices.
© 2020 Published by Elsevier B.V. on behalf of The Society of Powder Technology Japan, All rights
reserved.

1. Introduction exhibits weak room temperature (RT) ferroelectric property which
arises due to the presence of lattice distortion generated by 3d

In recent times, multiferrojcs have been the subject of detailed electrons of the transition metal ion [16]. Besides these, there are
investigations for their applications in electronic devices {1-5]. In some stumbling blocks of LFO for applications in devices like low

this direction research on magnetoelectric multiferroics is Increas- values of magnetization, electric polarization and magnetoelectric
ing very rapidly as they are useful for applications in magnetic field coupling. The presence of high leakage current is als@®a barrier for
sensors, multistate memories, energy harvesters, and microwave its applications, which arises due to the formation of oxygen
filters etc. |6-10)]. However, the existence of coupled magnetoelec- vacancies in the perovskite structure. The vacancy developed due

tric orderings in single phase material at room temperature is very to the instability of Fe®* jons which are generated from the oxidiza-
rare which restricts the materials from practical use in multiferroic tion of Fe** ions in LFO as reported earlier by Mizusaki et al [18]. To
devices. The mutual exclusiveness behind the presence of coupled overcome these limitations, doping of different transition metal

magnetic and ferroelectric orderings in a multiferroic material has ions viz., Ti, Zn, Cu [19-23] etc. and rare earth icns like Sm, Gd
been overcome in BiFeOs;, GaFe0;, AlFe0; and LaFe0, (LFO) |11- [24.25], etc. in the La site or Fe site of LFO are reported. However,
I6]. Among different multiferroics, LFO has attracted much atten- the simultaneous enhancement of magnetization and the ferro-
tion as it behaves as an amiferrom_agnenc Mott type insulator with electric polarization was not achieved in the above cases. To
high Ne'el temperature (Tn ~ 740 K) [17]. In LFO, each Fe*" is sur- improve the multifunctional property of LFO, co-substitution of
rounded by six anti-parallel Fe** neares; neighbors and the antifer- AI*" and Ti*" is chosen. The ionic diameter of AI** (~0.39 A)is very
remagnetic superexchange interacrion between two Fe? ions via small compared to that of La** (~1.03 A) and as a result the AI**
oxygen anion, where Fe-O-Fe bond angle is close to 1807, is respon- ions would try to occupy the lattice site of FeOs octahedron by

sible for the presence of magnetic ordering in LFO |14, LFO also replacing a small fraction of Fe** ions in La site. These uncompen-

sated spins of Fe*" jons in La site may enhance the magnetization of

LAFTO [26]. The other dopant Ti*" is selected for partial substitu-

* 7Cdl';;sgonding author. tion of Fe** as it may decreases the conductivity i.e., increase the
E-mail address: pabitra c®hotmail.com (P.K. Chakrabarti),

nteps://dei.orgi10.1 016/).a0t.2020.04.013
0921-8831/® 2020 Published by Elsevier B.V. on behalf of The Society of Powder Technology Japan. All rights reserved.
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Microstructure, dielectric, ferroelectric and magnetoelectric coupling of a |
novel multiferroic of

[(GdMnO3)g.7(CoFe204)0.310.5[Ti02]10 5 nanocomposite

Check for
updates

A. Mitra, A. Shaw, P.K. Chakrabarti "

Solid State Research Laboratory, Department of Physics, Burdwan University, Burdwan, 713104, India

HIGHLIGHTS

o [(GAMnO3)g +(CoFez04)0 1l0.5[TiO2] 0.5 exhibits room temperature multiferroicity.
¢ Presence of TiO, matrix helps to introduce RT ferroelectric polarization.

« Dielectric behaviour of the nanocomposite is drastically improved.

« Magnetoelectric coupling of the nanocomposite is observed at RT.

ARTICLEINFO ABSTRACT

Keywords: A new multiferroic is derived from GdMnO3 (GMO), CoFe;04 (CFO) and TiO, in the nanocomposite phase. Here

XRD the good dielectric properties of GMO and TiO; including the multiferroicity of GMO below ~13 K along with the

gBTEM magnetic ordering of CFO are exploited to develop the desired nanocomposite system. The nanocomposite of
ielectrics

[(GdMnO3)g 7(CoFez04)q 3)0.5[Ti02]05 (GMO-CFO@TO) was obtained from chemical preparation route.
Detailed investigations of structural and morphology are carried out by analyzing the X-ray diffractograms and
pictures recorded during high resolution transmission electron microscopy. Dielectric behavior like dielectric
strength, loss tangent etc. of the nanocomposite system are drastically improved compared to each component.
The amalgamation of three phases destroys the center of inversion symmetry, which is not applicable in case of
an individual component. The improved dielectric behavior, introduction of magnetic ordering by CFO, the lack
of center of inversion symmetry together with the high strain in the lattice helps to achieve the nanocomposite
multiferroic at room temperature.

Ferroelectrics
Magnetoelectric coupling

1. Introduction into two categories: single-phase and composite system. It has been

observed that the single phase compound possess very low Curie tem-

In magnetoelectric multiferroics ferromagnetism and ferroelectricity
are present in a single phase, and the possibility of spin-phonon and
spin-polar couplings in these systems offer the opportunity to design a
range of unconventional devices, such as multiple-state memory ele-
ments and electric-field controlled magnetic sensors [1-5]. The type-II
multiferroics are the subject of intense research for the past few years
as in these materials the ferroelectricity is caused by an exotic magnetic
order rather than by a non-centrosymmetric crystal structure. However,
their ultimate uses depend upon the nature and strength of the magne-
toelectric coupling around room temperature (RT). From the viewpoint
of material constituents, the magnetoelectric multiferroics are divided

* Corresponding author.

E-mail addresses: ayanphysics90@gmail.com (A. Mitra), anirban.shaw@zmail

https://dol.org/10.1016/j.matchemphys.2019.122242

Received 27 March 2019; Received in revised form 24 September 2019; Accepted 29 September 2019

Available online 30 September 2019
0254-0584/© 2019 Elsevier B.V. All rights reserved

perature and the intrinsic magnetoelectric coupling amplitude is rela-
tively low at RT which restrict them from the practical applications [6,
7). Since none of the existing single phase multiferroics offers robust
ferromagnetic and ferroelectric ordering at RT, multiferroics combining
ferromagnetic and ferroelectric phases together are becoming a great
alternative as there is flexibility in material design [8]. In multiferroic
composites neither of the phases retains magnetoelectric coupling,
however, the cross-interaction between the multiple phases can produce
notable magnetoelectric effect [8]. The magnetoelectric effect in com-
posite materials is recognized as a product tensor property was proposed
by van Suchtelen [9]. Many bulk multiferroic composites exhibit

com (A. Shaw), pabitra_c@hotmail.com (P.K. Chakrabarti).
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Structural elucidation of Levofloxacin and Ciprofloxacin using density )
functional theory and Raman spectroscopy with inexpensive lab-built %=

setup

Rajeev K. Sinha ', Partha Biswas”

4 Department of Atomic and Molecular Physics, Manipal Academy of Higher Education, Manipal 576104, Karnataka, India
b Department of Chemistry, Dhruba Chand Halder College, University of Calcutta, Dakshin Barusat, South 24 Parganus 743372, West Bengal, India

ARTICLE INFO

Article history:

Received 11 June 2020
Revised 18 July 2020
Accepted 20 July 2020
Available online 20 July 2020

Keywords

Levofloxacin
Ciprofloxacin

Raman spectroscopy
Density functional theory

ABSTRACT

In the present work, we have investigated the structures of fluoroquinolones Levofloxacin and
Ciprofloxacin using Raman spectroscopy and density functional theory calculations. The Raman spectra
of Levofloxacin and Ciprofloxacin were recorded with lab-built inexpensive Raman spectioscopy setup
that uses 638 nm laser diode. Raman spectra in the fingerprint spectral region (900-1800 cm~') were
investigated for both the molecules. The density functional theory (DFT) utilizing B3LYP functional with
6-31=G(d,p) basis set was used to investigate the minimum energy structures of two molecules along
with the calculation of Raman spectrum. Molecular complexes of Levofloxacin and Ciprofloxacin with
one and two water molecules were also studied to see the effect of H-bonding on Raman spectra. It was
found that the conformation and orientation of piperazine ring along with the orientation of hydroxyl
group plays a vital role in determination of the minimum energy structure. The calculated Raman spectra
of bare molecules and their complexes with water molecules were compared to the experimental Raman
spectra. The calculated Raman spectrum of minimum energy structure was found to be in good agree-
ment with the experimental spectrum. Further it was observed that the experimental Raman spectrum is

better explained when H-

bonding is considered, which could be due to the water molecule or the dimer

formation of the molecules under investigation.

© 2020 Elsevier B.V. All rights reserved.

1. Introduction

Determination of correct minimum energy structure of a
biomolecule is of immense importance and useful for the study
of various intermolecular interactions in molecular complexes. Flu-
oroguinolone is well known class of molecule consists of several
drug molecules. Levofloxacin and Ciprofloxacin (Scheme 1) are two
such molecules belonging to the family of Fluoroguinolone. Lev-
ofloxacin is widely used for the treatment of pneumonia, urinary
tract infections, acute pyelonephritis, skin and tissue infections
|1] whereas Ciprofloxacin is used for treatment of respiratory, ab-
dominal, and urogenital infections caused from various pathogens
[2.3]). In recent past, few spectroscopic investigations both exper-
imental and theoretical in nature have been carried out on these
two molecules. Wang et al. have recorded the Raman and Fourier-
transform infrared (FTIR) spectra of these two molecules and as-
signed the observed bands to various vibrational modes |4]. Later,

= Corresponding author.

E-mail address: raiee inal edu (RK Sinha).

0022-2860/@ 2020 Flsevier B.V. All rights reserved,

Gunasekaran et al. performed the density functional theory (DFT)
calculations along with FTIR spectroscopy /51 of Levofloxacin. These
authors provided the structure of Levofloxacin along with vibra-
tional analysis. Followed by these studies Hidi et al. also performed
the spectroscopic characterization of Levofloxacin and performed
the Surface Enhanced Raman Scattering (SERS) detection of Lev-
ofloxacin [6]. In line with the SERS studies, Filgueiras et al. also
performed SERS of Levofloxacin on silver nanoparticles [7[. Liu
et al. has detected Levofloxacin lactate in blood using Raman spec-
troscopy %] whereas Hidi et al. utilized LoC-SERS technique to
monitor Levofloxacin in urine sample “|. Madalossi et al. also per-
formed the SERS studies on Levofloxacin utilizing silver nanoparti-
cles (10|, Very recently Bindesri et al. studied Levofloxacin on fab-
ric using electrochemical-SERS (EC-SERS) technique |11 and Yan
et al. performed fiber enhanced Raman sensing of Levofloxacin
using photonic crystal fiber |17 Wolf et al. performed fiber en-
hanced detection of Ciprofloxacin 131 Although these works on
Levofloxacin and Ciprofloxacin have been carried out, the corre-
spondence between minimum energy molecular structure of these
two molecules and their Raman spectra was not very clear.
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INTRODUCTION:

Coordination is the basis of human existence on
this planet and societies were built up on mutual trust and
cooperation since time immemorial, It has been
established beyond doubt that civilized life on this planct
has prospered becausc of division of labor and mutual
cooperation. With progress of civilization, nceessity was
felt to transfer the acquired knowledge by one genceration
systematically to the next thus began transfer of leaming
through informal and formal means in human socictics,
Education is the one of the formal means of trans ferring
the acquired knowledge in socicties which is imparted to

the masses. It also aims at opening up various dim
ofintelligence.
The seed of modern stylc of cducational whicl
followed in independent India was laid by Thoma
Babington Macaulay through his minutes better "'
as Macaulay's Minutes in 1835, This was the
towards Westernization of Indian cducation
seeking to replace the prevailing age old apprentices

system of education in India better known as the Gurk

System. According to Deb (2014), 'The main L*
the minutes was to defuse European leaming 8%
vemnacular education' but many argue that 208
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Education as Medium to
Transform Cultural Valueg

Kushal De

Abstract: Education is considered as the best means to condition or de-conditiyy, any s
The basic principle underlying Indian education was to acknowledge the fact thy the sf:;-'.!
separate from the body, mind or senses‘ and all pleasgres are sought fgr the satisfactipy ffi';zg
faculties. Indian civilization reached its glory bankmg- on these p.hzlosophies but the Pim
educational system adapted from the West contradicts these ndigenous principls, 7,
questioning culture was replaced by a commanding culture. The new System proposzq, de
and validated ideas which were to be accepted unquestioned by the masses. Accumulatio 3
data deemed worthy for the entire population and reproducing them on demand bocan i -
name of genius. This mad race hypnotized the masses to believe da

truth as a static principle, knowledg

ta as ultimate knoviiy
€ as receivable from external agencies; thereby leain;
the mediocrity of socety. '

Keywords: civilization, education, liberation, methodology, patronage, values.
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(Re)reading, (re)constructing and re-interpreting India’s Colonial
History: An Analysis of Mahasweta Devi’s The Queen of Jhansi

Tapashree Ghosh

Abstract

Mahasweta Devi’s handling of colonial history in the biography titled The Queen of
Jhansi is based not only on the archival documents of 1857.the year that witnessed
India’s first battle for independence from colonial domination . but on oral history,
myths, legends, poems, songs and collective memory of the people of Bundelkhand.
Using these multiple sources she re-reads, re-constructs and re-interprets the life and
(her) story of the queen of Jhansi. Lakshmibai, the Rani of Jhansi still lives in the hearts
of the people of Buldelkhand. The present paper critically analyzes the text and locates it
within Mahasweta Devi’s vast literary canvas and her commitment to foreground the
subaltern point of view.

Keywords: subaltern, history, domination, resistance, immortality.
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Structural, magnetic, electric and hyperfine behavior of a new multiferroic
nanocomposite (Nio_szno_sFe204)g,5(Ti02)0,5

A. Mitra ™", A. Shaw °, Jean-Marc Greneche *, P.K. Chakrabarti =

* Solid State Research Laboratory, Department of Physics, Burdwan University, Burdwan 71 3104, India

® Department of Physics, The Heritage College, Kolkata 700107, India

© Department of Physics, Dhruba Chand Halder College, Dakshin Barasat 743372, West Bengal, India

* Insricu des Molécules et Matériaux du Mans IMMM UMR CNRS 6283, Le Mans Universite, 72085, Le Mans Cedex 9, France

ARTICLE INFO ABSTRACI

A new multiferroic nanocomposite resulting from a subtile mixture of Nig 5Zng sFe;04 and TiO, nanocrystalline
grains was synthesized by bottom-up approach. The structural, nanostructural and morphological characteristics
of the nanocomposite were carefully evaluated from the X-ray patterns, from fringe patterns and selected area
electron diffraction (SAED) patterns obtained by High Resolution Transmission Electron Microscope. The
dielectric permittivity of the NZFO-TO nanocomposite is characterized by a phase transition from the ferro-
electric to paraelectric order at ~390 K while the corresponding spectrum reveals a non-Debye type of relaxation
phenomenon. 1t is concluded that this nanocomposite is suitable to be applied in magnetoelectric devices.

Keywords:

Nanocomposite

Transmission Electron Microscopy
Magnetic properties

Electrical properties
Magnetoelectric coupling

1. Introduction influences this material to be used as dye-sensitized solar cells, photo-

catalysts, and as an anode material for lithium-ion batteries [13-16].

The importance of a material could be increased in many ways for
applications when it is linked to a suitable component that can lead to
multiple functionalities. These multifunctionalities are very attractive
for applications, as evidenced by the example of magnetoelectric ma-
terial where the coupling between magnetic and electric ordering has
been observed. These materials exhibit a change in ferroelectric polar-
ization in the presence of an external magnetic field and vice-versa. They
have a high potential for applications in microwave filters, four state
memories, magnetic field sensors, magnetoelectric resonator, and en-
ergy harvesters etc []-5]. However, the number of magnetoelectrics
showing multiferroic properties with good coupling at room tempera-
ture (RT) is still very limited and it is also very difficult to find a single
phase multiferroic material that exhibits magnetoelectric coupling at
RT. However, it is possible to introduce mechanical magnetoelectric
coupling under stress by correctly selecting two components in the
nanocomposite phase [6-9]. For such magnetoelectric nanocomposite,
the coupling between magnetic and electric orderings are originated
from strain. In this sense, titanium dioxide (TiO2) and a suitable ferrite
may be promising candidates for the preparation of magnetoelectric
nanocomposites. Here, TiO; is a good semiconducting material with
high dielectric constant 710.7 1 ] and also its good chemical stability |

* Corresponding author.

E-mail address: pabitra c@hormail com (P.K. Chakrabarti).

Received 23 December 2020; Received in revised form 8 August 2021; Accepted 4 September 2021

0921-5107/© 2021 Published by Elsevier B.V.

Nig5Zng sFe,04 (NZFO) is considered as one of the components for the
composite because it meets the criteria of high values of magnetization,
resistivity and piezomagnetic coefficient |17 201, Banerjee et al. have
reported improved magneto-dielectric effect in composites of NiZn
ferrite nanoparticles with BaTiOs, synthesized by a chemical method
(211, Magneto-dielectric characterization of TiO,-CoFe;04 derived
ceramic composites is also reported by Galizia et al [22]. In this regard
NZFO and TiO; are potential candidates to exhibit strong magneto-
electric effect in their nanocomposite state. The desired nanocomposite
is obtained by incorporating the as-prepared NZFQ nanoparticles into
the TiO; matrix during the preparation by co-precipitation method. All
relevant properties viz., structural, morphology, magnetic, dielectric,
ferroelectric and magnetoelectric coefficient etc, are investigated and
the obtained results suggest that the prepared nanocomposite would be
a good addition in the family of type-ll multiferroics with a significant
value of magnetoelectric coupling.
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ABSTRACT: Nanoparticles of Niy;Zn,,Ca, ,Fe,0, (NZCF) were successfully prepared by the facile wet chemical method coupled
with the sonochemical method. These nanoparticles were embedded in a graphene oxide (GO) matrix (NZCFG). Rietveld analyses
of X-ray diffraction, transmission electron microscope, scanning electron microscope, and X-ray photoelectron spectroscopy were
carried out to extract different relevant information regarding the structure, morphology, and ionic state. A major improvement in
saturation magnetization is achieved due to substitution of Ca®* in the ferrite lattice. Interestingly, the observed value of
electromagnetic absorption for a sample thickness of 1.5 mm is ~—67.7 dB at 13.3 GHz, and the corresponding bandwidth is 5.73
GHz. The Cole—Cole plot, the Jonscher power-law fitting, and the Nyquist plot confirm the* probability of improved hopping

conductance and attractive capacitive behavior in NZCFG. The
attenuation constant, lower skin depth, and various forms of resonance and relaxatio

microwave absorption.

presence of magnetic energy E’orphing in combination with a higher

akes NZCFG the most suitable for

- ~ - . ‘H .
KEYWORDS: graphene oxide, magnetic properties, dielectric losses, energy morphing, Nyquist plot, microwave absorption

1. INTRODUCTION

With the rapid advancement of civilizations, electromagnetic
(EM) functionalized materials and devices have started
offering numerous benefits to human activities, such as the
use of ultralong waves for maritime communications and
navigation; mcdiunrshortqange waves for televisions, radios,
mobile phones, and medical systems; and centimeter waves for
global position systems, military defense system, and satellite
communications. The rapid progress of artificial intelligence
(AI) has led the future strategy of human lifestyle and way of
thinking and has created significant changes in the economic
structure."”” The creation of new practical and nano-micro EM
architectures continuously refreshes the environment and
provides endless vitality to the potential growth of different
fields, such as EM wave absorption cum shielding, detection,
sensing, imaging, switching and wave filtering, including optics
and photovoltaics.”™ However, the emitted microwaves from
these kinds of devices and/or from other high-frequency

2021 American Chemical Saciety

< ACS Publications

circuits have raised serious concerns about risks to human
health and the abnormal operation of other sensitive electronic
devices.”™'® The demand for high-potengial EM functional
materials and devices, especially in low dimensions and
nanoscales, has become one of the new scientific focal points.
Microwave-absorbing materials may reduce these harmful
radiations, but they still face a major challenge when producing
high absorption bandwidth with high absorption losses for
practical use.

Recently, with the benefits of low density and high reflection
loss with a broad adsorption bandwidth, nanomaterials have

Received:  June 2, 2021
Accepted: September 10, 2021
Published: September 22, 2021

https://doi.org/10.1021/acsami.1c10241
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LOCKDOWN MEASURES IN INDIA AND ITS ECONOMIC IMPACT ON LOW
INCOME GROUPS

Abhijit Pathak!™, Kushal De?

Abstract:

The complete lockdown measures implemented in India to combat the spread of the COVID-19 pandemic had a
profound impact on the economic conditions of the working class of the country. The initial jolt pushed the
unemployment figures to 23.52% in April 2020, and to date, the recovery has been far from satisfactory. The quarterly
GDP growth data have indicated a negative real GDP growth for India for the fiscal year 2020-21. As data on
employment, income, consum ption, saving, borrowing, and access to different public utilities are available after a time-
lag; there was no other option but to depend on micro-level studies to get an idea of the real picture on the ground. In
this paper, we have attempted to assess the impact of the lockdown on the workers of unorganized sectors especially
the self-employed and the daily wage earners of different service sectors from urban and semi-urban areas located in
and around South 24 Parganas district of West Bengal. The present study has found that the income of workers from
the informal sectors has recorded a sharp decline during the lockdown period. As these workers primarily belong to
the low-income group, their consumption expenditures have also declined concomitantly, reflecting their low
economic endowments. Most of them didn’t have much savings to support the sudden decline in their income, thereby
resulting in a decline in consumption expenditure. This decline is most severe for daily wage workers. This paper has
argued in favour of direct cash transfer from the government to low-income people as the only way out to overcome
the present crisis,

Article History: Submitted on 30 Nov 2020 | Accepted on 9 February 20211 Published online on 00 April 2021
Keywords: COVID-19, Economy, Income, Informal sector, Unemployment

1.0 Introduction:
The world economy is fighting the COVID-19 pandemic since March 2020 and India is no
exception to it. The Government of India (GOI) announced a complete lockdown all over the

extended up to May 31, 2020 in four phases (The Economic Times 2020). The process of
unlocking has started since then, but India is yet to reach normalcy. Movements of passengers

1 |Author] »< [Corresponding Author] Assistant Professor, Dhruba Chand Halder College, Dakshin Barasat, South 24
Parganas, 743372, West Bengal, INDIA. E-mail: abhijitdch@gmail.com

2 [Author] Assistant Professor, Dhruba Chand Halder College, Dakshin Barasat, South 24 Parganas, 743372, West Bengal,
INDIA.
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(RE)READING RABINDRANATH TAGORE'S GITANJALIL: MEANINGS FOR
OUR TROUBLED, PANDEMIC STRICKEN TIMES

Tapashree Ghosh'*

Abstract:

The COVID 19 pandemic is far from over. The second wave of the virus is already adversely affecting counties such as
England, France, Germany, and the USA. In India, people are suffering from the widespread impact of this disease for
the last nine months. It has deeply affected our life, livelihood, health, economy, environment, and mental health. This
grim scenario is not only specific to our country but can be witnessed globally. At this critical juncture, literature is
extremely important as it can lift us from the nadir of depression and the abyss of nothingness. Hence, while critically
engaging with the sub-theme ‘Pandemic and Literature’ we should not limit our studies to texts dealing with crises,
pandemics and apocalypse. We must broaden our perspective to include texts that can emotionally heal us and
generate feelings of positivity, faith, strength, and peace. Hence, this paper re-reads Tagore’s Gitanjali from the present
position of being sufferers of a global crisis. The text is timeless and our contemporary. It contains Tagore’s deep
engagement with philosophy and spirituality. We should re-read it and fetch newer meanings relevant to our present
context. It is relevant and a necessary read for both ‘the home and the world’.

Article History: Submitted on 30 Nov 2020 | Accepted on 9 February 2021/ Published online on 17 April 2021
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“The mind is very restless, turbulent, strong and obstinate, O Krishna. It appears to
me that it is more difficult to control than the wind” (The Bhagavad Gita, 6: 34)

We, Indians, are living under extremely difficult conditions for the past few months due to
the widespread impact of the COVID-19 pandemic. It has adversely affected our life, livelihood,
health, economy, environment, the idea of normalcy, and mental wellbeing. This grim scenario
is not only specific to India but is felt around the world. Even after nine months of struggle to
survive amidst all odds, the pandemic is far from over. The fear of the second wave of the
pandemic looms large with the approach of winter (as the life of the virus increases with the
decrease in temperature) and with the European nations such as England, France and Germany
along with the United States of America, already suffering from the viral attack anew. Though,
in India, the number of active cases of the COVID-19 infection is reducing compared to the
figures in the month of September; still, the pandemic is not showing any signs of getting over.

1 [Author) < [Corresponding Author] Assistant Professor, Dhruba Chand Halder College, P.O.- Dakshin Barasat, Dist- South
24 Parganas, Pin-743372, West Bengal, INDIA. E-mail: tapashree.ghosh.deb@gmail.com

© 2021 Ensemble; The author

e vee ibut - PRINCIPAL
This work is licensed under Creative Commons Attribution 4.0 Intemational License PR Mt Coneg"
P.0.- D. Barasat, P.5.- Joynagar

ENSEMBLE, Special Issue No. 1 [March 2021] o " SaBg 24 Parganas. Pin- 7433



3/1/23, 5:10 PM VU Digital Repository: (Re)reading, (re)constructing and re-interpreting India's colonial history: An analysis of Mahasweta Devi'...

DSpace Jspul

DSpace preserves and enables easy and open access to all types of digital content including text,
images, moving images, mpegs and data sets

Learn More (http://www.dspace.org)

VU Digital Repository (/jspui/) ' Vidyasagar University Periodicals Repository (/jspui/handle/123456789/82)
/ Journal of the Department of English (/jspui/handle/123456789/1486)
Journal of the Department of English - Vol 14 [2021] (/jspui/handle/123456789/5749)

Please use this identifier to cite or link to this item: http://inet.vidyasagar.ac.in:8880@/jspui/handle/123456789/5754

Title: (Re)reading, (re)constructing and re-interpreting India’s colonial history: An analysis of Mahasweta Devi's The
Queen of Jhansi

Authors: Ghosh, Tapashree (/jspui/browse?type=author&value=Ghosh%2C+Tapashree)
Keywords: subaltern
history
domination
resistance
immortality
Issue Date: Feb-2021
Publisher: Vidyasagar University, Midnapore, West Bengal, India, 721102

Series/Report  Journal of the Department of English;Vol 14 [2021]
no.:

= pRINCTPAL
.Dhrtrbn Chand Haifcrﬂ('a eg
p.O.- D. Barasat. PJ,.: -

South 24 parganas. I'i#

nagar

v

inet.vidyasagar.ac.in:8080/jspui/handle/123456789/5754 13



(Re)reading, (re)constructing and re-interpreting India’s Colonial
History: An Analysis of Mahasweta Devi’s The Queen of Jhansi

Tapashree Ghosh

Abstract

Mahasweta Devi’s handling of colonial history in the biography titled The Queen of
Jhansi is based not only on the archival documents of 1857.the year that witnessed
India’s first battle for independence from colonial domination , but on oral history,
myths, legends, poems, songs and collective memory of the people of Bundelkhand.
Using these multiple sources she re-reads, re-constructs and re-interprets the life and
(her) story of the queen of Jhansi. Lakshmibai, the Rani of Jhansi still lives in the hearts
of the people of Buldelkhand. The present paper critically analyzes the text and locates it
within Mahasweta Devi’s vast literary canvas and her commitment to foreground the
subaltern point of view.

Keywords: subaltern, history, domination, resistance, immortality.
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Analysis of codon usage pattern and gene expression in
Aspergillus fumigatus
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Abstract

The codon usage pattern and its impact on gene expression has been investigated in protein coding genes of
Aspergillus fumigatus. Multivariate statistical analysis has been used to analyze compositional properties and
codon usage pattern of genes. The results suggest that the selection of translational efficiency due to natural
selection is the major factor shaping the codon usage in Aspergillus fumigatus. Using different codon usage
indices as numerical estimators of gene expression level, a critical analysis has been performed to predict
highly expressed (PHE) genes in Aspergillus fumigatus. The codon usage indices correlate well with the gene
expression data set stem from the transcriptional responses of the micro-organisms, suggesting that codon usage
is an important determinant of gene expression. We found a systematic strong correlation between Nc
(effective number of codons) and different expression-measures. Our study highlights the relationship between

gene expression and compositional signature in relation to the codon usage bias in Aspergillus fumigatus.
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Analysis of Codon Usage and Nucleotide Bias in Severe Acute

Respiratory Syndrome Coronavirus 2(SARS-CoV-2) Genes
Satyabrata Sahoo

Department of Physics, Dhruba Chand Halder College, Dakshin Barasat, South 24 Parganas,
W.B. India

Key words: SARS-CoV-2; Relative synonymous codon usage (RSCU); Codon bias: Codon adaptaion index;

Codon deoptimization; Statistical analysis.
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Abstract

SARS-CoV-2 has recently emerged as a virus that poses a significant public health concern. The genetic features
concerning the codon usage of SARS-CoV-2 genes were analyzed by the relative synonymous codon usage, the
relative strength of codon bias, the effective number of codons (ENC), the codon adaptation index, and neutrality
plot. Compositional analysis indicated that G and C at the first and second codon positions significantly affect
synonymous codon choices. The mutational bias toward A/U may confer a selective advantage. The results
suggest that mutation, together with selection dynamics, may play an essential role in shaping the pattern of
codon usages in SARS-CoV-2 genomes. Turning to the codon usage preference and codon pair association in the
viral genome, some of the most preferentially used codon observed across the genome did not occur at similar
magnitudes in all genes. The possible co-evolution of the virus and its adaptation to the animal host has been

discussed based on the codon adaptation index and codon de-optimization index.
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Review Article

2019 Novel Human Coronavirus Sars-Cov-2 And Covid-19: A Brief Review

'53 Satyabrata Sahoo'' and Ria Rakshit’

"Dcpartmem of Physics, Dhruba Chand Halder College, Dakshin Barasat, South 24 Parganas, W.B,, India

*Department of Botany, Baruipur College, South 24 Parganas, W.8, India

Abstract: The emergence of the 2019 novel coronavirus SARS-CoV-2, causing a highly contagious disease COVID-19 poses
a tremendous global public health concern. As the disease is quickly developing into a worldwide pandemic, a careful analysis
of its origin, evolution, transmission, and cellular mechanism is urgently needed to combat the deadly virus. Successful
isolation of the 2019-nCoV has promoted some bioinformatic studies to understand the viral origin and the feature of its
infectivity. However, at this stage, much remains unclear about the origin of the novel virus and to be investigated to
develop ways to control its spread. The mechanisms associated with the infectiousness of SARS-CoV-2 are not entirely
understood. The current knowledge in 2019-nCoV pathogenicity and transmissibility along with several commonly known
emerging viruses and information is very much important for better control of the disease. So far, the treatment is only
supportive. Any antiviral agent is yet to emerge. The scientific community raced to understand the pathogenesis of the
disease for developing treatment options. Extensive research is going on to understand the host response to the pandemic
virus to develop the disease therapeutic. To fill the knowledge gap about the human immune response to SARS-CoV- 2
infections that may help in designing the appropriate immune intervention for treatment, diagnosis, and
prophylactic/therapeutic vaccines against COVID-19, we present hereby a brief review on the genomic organization, origin,
and evolution, transmission and pathogenesis of the novel virus, and clinical spectrum and possible preventive measures
against COVID-19 which may be used for future references.
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Analysis of the codon usage pattern in 2019-nCoV

Satyabrata Sahoo

Department of Physics,

Dhruba Chand Halder College,
Dakshin Barasat, South 24 Parganas,
743372, WB, India

Email: dr_s_sahoo@yahoo.com

Abstract: Upon a viral outbreak of novel coronavirus (2019-nCoV), it is very
important to understand the molecular characteristics of the SARS-CoV-2
genome to detect the causative agent of the deadly viral infection. In the present
study, we comprehensively analysed the codon usage pattern of SARS-CoV-2
to gain an insight into the viral pathogenesis as well as the evolutionary process
of the newly emerging coronavirus. The correspondence analysis (CA), the
effective number of codons versus GC3(NC-plot), and the relationship between
GC12 versus GC3 show that a low codon usage bias exists in SARS-CoV-2.
Both mutation and natural selection pressure have contributed to this low codon
usage bias, with the former being the main determining factor. Lastly, the
relationship of codon usage index (CUI), codon adaptation index (CAI),
and the gene expression profile of SARS-CoV-2 genes have been discussed in
reference to codon bias score (CBS) for further study on the virus-host
relationship and their evolutionary phenomenon.

Keywords: CAI; codon adaptation index; codon usage bias; GC content; gene
expression; RSCU; relative synonymous codon usage; SARS-CoV-2.
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1 Introduction

Coronavirus (CoV), first reported in 1949 (Bailey et al., 1949; Cheever et al., 1949) is a
positive sense, single-stranded RNA virus. It is the largest known RNA virus (Bailey et
al., 1949) and its length ranges from 26 kb to 32 kb. It belongs to the family of
Coronaviridae (Lee et al., 1991; Lomniczi, 1977; Weiss and Navas-Martin, 2005).
Coronaviruses are genetically classified into four major gencra: Alphacoronavirus,
Betacoronavirus,Gammacoronavirus, and Deltacoronavirus. Six kinds of CoVs have
been previously identified that infect humans, including Human CoV-229E (HCoV-
229E), Human CoV-NL63 (HCoV-NL63), which belong to the Alphacoronavirus genus:
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Analysis of Codon Usage Pattern and Predicted Gene Expression in Neurospora Crassa: A
Novel in Silico Approach

Satyabrata Sahoo

Department of Physics, Dhruba Chand Halder College, Dokshin Barasat, South 24 Parganas,W B ,INDIA

Abstract: The codon usage pattern of genes has a key role in the gene expression and adaptive evolution of an organism. It is
very significant in understanding the role of complex genomic structure in defining cell fates and regulating diverse biological
functions. In this paper, we discussed that the codon usage index (CAl,) based on all protein-ceding genes is a promising
alternative to the Codon Adaptation Index (CAl). CAl, which measures the extent that a gene uses a subset of preferred codons
relies exclusively on sequence features and is used as a good indicator of the strength of codon bias. A critical analysis of
predicted highly expressed (PHE) genes in Neurospora crassa has been performed using codon usage index (CAl,) as a numerical
estimator of gene expression level. Analyzing compositional properties and codon usage pattern of genes in Neurospora crassa,
our study indicates that codon composition plays an important role in the regulation of gene expression. We found a systematic
strong correlation between CAl, and CBI (codon bias index) or other expression-measures. Here, we show that codon usage
index CAl, correlates well with both protein and mRNA levels; suggesting that codon usage is an important determinant of gene
expression. Our study highlights the relationship between gene expression and compositional signature in relation to codon
usage bias in Neurospora crassa and sets the ground for future investigation in eukaryotic biology.

Keywords: Codon usage bias* gene expression « GC content * Neurospora crassa * PHE genes « CAL
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COVID-19 crisis and role of the Indian state
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Abstract: COVID-19 has affected the world with varied intensity and India is
no exception. The lockdown measures implemented in India to combat
COVID-19 rendered significant economic costs in terms of loss of
employment, income, and output. In this paper, we find that the national
lockdown measures adopted by the GOI have weakened the states financially,
making them financially more dependent on the centre. This paper argues that
the interests of domestic capitalists and international finance capital have
restricted India from increasing its government expenditure and adopting
economic policies for the best benefits of its citizens. Thus, financial weakness
of the state governments has accentuated during the lockdown period and has
tilted the balance further in favour of the centre. This is neither encouraging
from the perspective of fiscal federalism in India nor for the delivery of welfare
to its citizens. This may even delay the process of India’s economic recovery.

Keywords: COVID-19; fiscal deficit: federalism; international finance capital;
India.
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Debates on agricultural loan waiver schemes in India: myths and
realities

Abhijit Pathak® and Apurba Kumar Chattopadhyay®
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ABSTRACT KEYWORDS

The agriculture sector in India is marred with several problems, which Agricultural credit; debt
have resulted in farmers’ distress. To address the distress of the farmers, waiver scheme; commercial
both Central and State Governments of India implemented agricultural banks; moral hazard problem
debt waiver schemes (ADWRSs) as major policy interventions in recent

years. These schemes differ in terms of coverage of the farmers and

lending agencies. However, all of them aim to benefit millions of small

and marginal farmers of India. The implication and evaluation of these

schemes has invited serious criticisms from both policy makers and

researchers. It is true that these schemes have created fiscal pressure on

the implementing governments. In addition, some degree of corruption

has become an integral part of the schemes. However, given the extent

of the indebtedness of the farmers, waivers may also be crucial as a

temporary measure to mitigate agricultural distress. This paper explores

the debate and examines the criticism of the ADWRSs from various

quarters. We have found that the majority of arguments against the

debt waiver schemes widely accepted amongst bankers, policy makers

and even economists are based on perceptions and are not backed by

sound economic logic and analysis.
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Kalyan Bharati UCCCARE Yo

EXPLORATION OF PATRIARCHY WITHIN DALIT FAMILY: A STUDY OF
PALANIMUTHU SIVAKAMYI’S THE TAMING OF WOMEN

Bula Rani Howlader

Assistant Professor in English, Dhruba Chand Halder College, Dakshin Barasat, South 24
Parganas, West Bengal, Pin-743372.

role of Dalit men within the family as well as community more minutely vis a vis brahmanic patriarchy,
Keywords: Dalit, patriarchy, brahamanic, gender, women, family, caste, society.

Patriarchy being an analytic concept attracted different viewpoints regarding its origin and its
development as a discourse. According to sociobiological critics genetic differencebetween men and
women led to the birth of patriarchy.Accordjng to social constructionists propriety of private property
led to the development of patriarchy. This view is based on the class struggle theory given by Friedrich
Engels 1884 bookThe Origin of the Family, Private Property and the State. This view point of class
interest is again emphasized by the historian Gerda Lerner.She also talks about sexual division of
labour in the primitive age led to the institutionalized male dominance. In spite of the differences, one

the patriarchy of Dalit men in Dalit family and community.But this leads to plurality of patriarchy in
Indian society. Gruru writes, “ one, it is not only caste and class identity but also one’s gender
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The pattern of coding sequences in the
chloroplast genome of Atropa
Gevowics & IxrormaTics belladonna and a comparative analysis
mmmm  with other related genomes in the
nightshade family

Otiginal article

eISSN 2234-0742 Satyabrata Sahoo'*, Ria Rakshit’
Genomics Inform 2022; 20(4):e43 3 ) )
https://doi.org/10.5808/gi.22045 Department of Physics, Dhruba Chand Halder College, Dakshin Barasat 743372, India

“Department of Botany, Baruipur College, Baruipur 743610, India

Atropa belladonna is a valuable medicinal pl ial lka-
e 1] onna ua edicinal plant and a commercial source of tropane alka

Revised: October 2, 2022 loids, which are frequently utilized in therapeutic practice. In this study, bioinformatic
Accepted: December 12, 2022 methodologies were used to examine the pattern of coding sequences and the factors that

might influence codon usage bias in the chloroplast genome of Atropa belladonna and
*Corresponding author: other nightshade genomes. The chloroplast engineering being a promising field in modern
E-mail: dr_s_sahoo@yahoo.com biotechnology, the characterization of chloroplast genome is very important. The results

revealed that the chloroplast genomes of Nicotiana tabacum, Solanum lycopersicum, Cap-
sicum frutescens, Datura stramonium, Lyciumbarbarum, Solanum melongena, and Solanum
tuberosum exhibited comparable codon usage patterns. In these chloroplast genomes, we
observed a weak codon usage bias. According to the correspondence analysis, the genesis
of the codon use bias in these chloroplast genes might be explained by natural selection,
directed mutational pressure, and other factors. GC12 and GC3S were shown to have no
meaningful relationship. Further research revealed that natural selection primarily shaped
the codon usage in A. belladonra and other nightshade genomes for translaticnal efficien-
cy. The sequencing properties of these chloroplast genomes were also investigated by in-
vesting the occurrences of palindromes and inverted repeats, which would be useful for
future research on medicinal plants.

Keywords: Atropa belladonna, codon bias, codon usage, chioroplast genome, medicina!
plants

Introduction

Atropa belladonna is a common ingredient in homeopathy and other complementary and
alternative medicine. It is a member of the nightshade family (Solanaceae). The plant’s
leaves and roots are mostly used to create medications, and it is said to be a major source
of tropane alkaloids, as well as scopolamine and hyoscyamine [ 1]. Tropane alkaloids,

) which are found mostly in the Solanaceae family, are antimuscarinic medications that act

© 2022 Korea Genome Organization ) ] ) . ] ) o

€ This is an open-access article distrib- primarily on the parasympathetic nervous system and are utilized as anticholinergic treat-
uted under the terms of the Creative
Commons Attribution license (http:// X . ) _
creativecommons.orgflicenses/by/4.0f), studied in vitro as a model system for the production of tropane alkaloids as well as the
which permits unrestricted use,
distribution, and reproduction in any

ments in clinical practice. A. belladonna has a strong morphogenetic potential. It has been

development of other alkaloids in diverse cultures [7]. Despite its reputation for being

medium, provided the original work is poisonous, research has revealed that the plant can be used for a variety of medicat pur-
properly cited.
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