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possible. A newly constructed building, 
which is barely ready, cannot possibly 
have a guest room for anybody, leave 
alone worthy of a prime minister. 
 The early years of the autonomous  
Institute were quite stressful for Bappu, 
because of the intransigence displayed by 
some members of the Governing Coun-
cil. Much to Bappu’s embarrassment, a 
Council member from a University re-
marked to the effect that Bappu had a 
budget of 40 lakh rupees and an output 
of 40 research papers, meaning that each 
paper cost a lakh of rupees. 
 In 1975, the Institute’s total budget 
was 58 lakh rupees. In four decades it 
has gone up to about 52 crores, a 900% 
increase. There is great virtue in adver-
sity while easy money tests the mettle of 
the recipients. The Bappu era came to an 
end soon after Bhattacharyya’s retire-
ment. Bappu’s bust for which subscrip-
tion came from Bappu’s friends, students 
and admirers in India and abroad and 
which was formally unveiled by M. G. 
K. Menon in the presence of Yemuna 
Bappu, Bappu’s wife, was detached from 
its substantial base and shifted to an in-
conspicuous location inside the library. 
 The Institute now has a number of 
field stations, including a remotely con-
trolled 2 m telescope at Hanle, Ladakh. It 
would be instructive to commission a 
scientometric study of astronomical out-
put during the last six decades, not only 
from the IIA, but from other centres also, 
to see how trends have changed over 
time; how observational astronomy fares 
vis-à-vis theoretical studies; what per-
centage of observational papers are based 
on data taken with Indian facilities, and 
what is the nature of collaboration within 
India and overseas. 
 There is no gainsaying the fact that 
Bappu’s legacy survives. He transformed 
modern astronomy into a vibrant collec-
tive research area. Not only was he a 
source of inspiration to his students and 
colleagues, but also served as a role 
model for those from other optical astro-
nomical centres. He had consciously 
modelled himself after a 19th century 
English gentleman. There was nothing 
petty or crude about him. There were 
cleverer people around him, but he 
would deal with them only according to 
the standards he had set for himself; his 
angriest outburst was ‘these sons of 
bachelors’16. 
 If the author had written the biography 
in Bappu’s lifetime and shown the manu-

script to him, he would have in all likeli-
hood beamed a charming smile at the 
prospective author and told him: ‘I say, 
why don’t you drop the idea’. 
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The last five years have seen a remark-
able development in high throughput 
technologies such as DNA sequencing 
and gene disruption methods that are 
now being used by vast majority of gene-
ticists for addressing many genetic ques-
tions. This volume of the Annual Review 
of Genetics (ARG) has many articles that 
review the progress of genetics using 
these new technologies. Similar to previ-
ous volumes of ARG, this one has cov-
ered several areas of genetics, including 
population genetics, epigenetics, bacte-
rial genetics and molecular genetics, giv-
ing a gist of overall developments in the 
field, during the past few years.  
 In spite of their implication in cancer, 
ageing and a number of rare genetic dis-
eases, the sources of genome instability 
have not yet been studied in detail. The 
high frequency of externally caused 
DNA damage can be one of the main 
sources of genome instability. In this issue, 
Anguilera and Muse review the causes of 
genome instability as well as how it re-
sults in hyper-recombination, genome  
rearrangements, and chromosomal frag-
ments and loss. In the related subject of 
genetic mutations, Nakamura et al. re-
view the effect of radiation on human he-
redity. According to them, environmental 
contamination resulting from massive  
releases of radionuclides has caused  
concern over the resulting health risks 
from exposures to low doses of radiation.  
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 Cancer is believed to be autonomous 
to a cell with mutations in tumour sup-
pressor genes and the oncogenes leading 
to tumour formation. An article by Pas-
tor-Pareja and Xu suggests that tumours 
are composed of different types of cells 
that function in tandem as complex and 
as tissue-level communities. Studies car-
ried out on Drosophila have shed light 
on the social nature of these cancer cells 
and the interactive behaviour of these 
complexes of cells resulting in the gene-
ration of tumours, further elucidating the 
possible underlying mechanisms/path-
ways. Mutations in all genes do not have 
to be always harmful. An article by Pan 
shows that cells benefit from expressing 
these mutant proteins. Studies in yeast 
model system have demonstrated that 
frame-shift mutations in genes resulted 
in enhanced production of antizyme, 
which is required for degradation of 
harmful polyamines in the cell, and 
hence reducing cellular toxicity. How 
does one actually understand how these 
proteins end up being expressed in an  
organism? An interesting article by Long 
et al., suggests that genes are either 
added to or deleted from the genome in a 
micro evolutionary process. It is believed 
that during new gene evolution, a proto-
gene structure is generated first by muta-
tion and this gene would eventually 
spread through the population, tested 
through the process of natural selection 
until it gets fixed. This and genetic drift 
result in new modifications incorporated 
into an organism. Proteins, thus ex-
pressed by a cell, are to be degraded or 
protected from degradation. Small ubi-
quitin-like modifiers (SUMO) play a ma-
jor role in the modification of proteins 
and thus regulate many cellular proc-
esses. Acting synergistically to ubiquiti-
nation, SUMOylation is known to result 
in proteins not getting degraded. A re-
view by Jentsch and Psakhye suggests 
that SUMOylation is more of a common 
process in targeting groups of proteins 
rather than individual proteins. New 
findings demonstrate that SUMO-
interaction motifs (SIMs) present on pro-
teins enhance SUMO binding to preas-
sembled protein complexes (SUMO–SIM 
interactions), eventually resulting in  
delivering the desired function. 
 This volume of ARG has many articles 
which describe the study of genetics  
using next generation sequencing (NGS) 
technologies. Vinkhuyzen et al. review 
and compare three mixed linear model 

(MLM)-based whole-genome methods to 
estimate genetic variation, in which 
variation is estimated from the relationship 
between close/distant relatives and/or 
single nucleotide polymorphisms (SNPs). 
The authors suggest that, rather than  
using genome-wide data, the genome-
wide association studies are more helpful 
in determining the role of SNPs contrib-
uting to these genetic variations. In a 
comprehensive outline of detecting natu-
ral selection in genomic data, Vitti et al. 
describe methods which have been used 
to study macro- and micro-evolution of 
many organisms, including humans,  
explain their motivations and statistical 
interpretations. The authors emphasize 
the importance of follow-up studies of 
investigating evolutionary history. 
 Archaea is a unique domain of  
prokaryotes, but with similarities to eu-
karyotes with respect to metabolic path-
ways and the genes involved. However, 
archaea detection in its habitat is possi-
ble only through molecular analysis of its 
nucleic acids, which also emphasizes the 
significance of expanding the genetic ap-
proaches required for its study. Farkas et 
al. detail numerous recent advances in 
genetic techniques required for under-
standing the molecular basis of meta-
bolism and diversity of this abstruse third 
domain of life. In the field of bacterial 
genetics, there is a stimulating review by 
Mitri and Foster on evolution of social 
interactions in microbial communities. 
The genotypic view of microbial interac-

tions suggests that cells of the same 
genotype will cooperate, whereas differ-
ent genotypes will typically compete. 
 ‘Animal genes predate the origin of 
animals’, is what Richter et al. discuss in 
their review by describing the genomic 
and cellular foundations of evolution of 
the hypothetical last common ancestor of 
all animals, Urmetazoa. The review also 
elucidates the reconstruction and devel-
opment of the first animal, based on the 
genetics and genomics of its closest non-
animal relatives. 
 Gastrulation triggers a cascade of  
molecular events during the fate deter-
mination and morphogenesis of fruit fly 
digestive tract. Lemaitre et al. emphasize 
the significance of genetic studies in the 
development and physiology of gut,  
besides summarizing the interfacial 
benefits of the study in diverse fields of 
human interest. 
 RNA is involved in nearly everything 
in a cell. It carries out a broad range of 
functions, from translating genetic in-
formation into the molecular machines 
and structures of the cell to regulating 
the activity of genes during development, 
cellular differentiation and changing  
environments. Every year researchers are 
identifying new roles of RNAs in cellular 
processes. This volume of ARG samples 
the RNA biology in a few chapters. Popp 
and Maquat have effectively covered the 
latest research over non-sense mediated 
mRNA decay pathway, comparing it 
with the protein quality control pathway 

 
 

Gametophyte development in plants. Gametophytes develop in flowers. 
 



BOOK REVIEWS 
 

CURRENT SCIENCE, VOL. 106, NO. 12, 25 JUNE 2014 1757 

in mammals. The review gives a clear 
concept of these pathways, side by side, 
explaining the mechanism of detection, 
tagging and destruction of defective 
polymers (protein and mRNA). A rela-
tively new field of research, bacterial 
small RNAs (sRNAs), has been reviewed 
by Bobrovskyy and Vanderpool. They 
explain the basic characteristics and 
functions of sRNAs in the regulation of 
metabolism in bacteria. Another review 
on RNA editing in plants by Takenaka et 
al., focuses on the RNA editing process 
in terrestrial plants, where this is an  
essential step of RNA maturation in mi-
tochondria and plastids. 
 The genetics, function, structure and 
mechanism of RNAase III, a global regu-
lator of gene expression in Escherichia 
coli, important for the maturation of  
ribosomal and other RNAs, has been  
described in detail by Court et al. They 
have examined how RNAase III, the  
endonuclease, is autoregulated in res-
ponse to growth and other factors and 
how it controls the expression of genes. 
The authors conclude discussing the dif-
ferent modes of dsRNA processing and 

give details on the factors that uncouple 
RNA-binding and processing activities. 
This article is an informative source for 
newbies. 
 Ageing, known to be regulated by 
various mechanisms, has shed light on 
the role of bacteria. A report put together 
by Kim from the findings in Caenorhab-
ditis elegans has underlined the role of 
microbial environment in ageing and 
longevity. The basic criteria, which have 
been suggested to play a role in the age-
ing of C. elegans are: (1) bacteria avail-
able as food source regulate ageing and 
longevity; (2) these bacteria infect the 
host and thus induce stress responses, 
thereby resulting in toxicity-mediated 
ageing and cell death and (3) regulation 
of neuronal activity that results in activa-
tion of endocrine signalling pathways 
that in turn playing a role in longevity of 
the organism. 
 This volume of ARG summarizes sig-
nificant developments which occurred in 
the field of genetics over the past few 
years and is an informative source for 
geneticists working in all sub-fields. 
Every aspect of genetics, be it classical 

or molecular genetics, be it genetic inter-
action or reproduction, be it gene regula-
tion or mutation has been reviewed and 
discussed in this volume, making it an 
ideal guide for researchers. Elaborate dis-
cussions of the underlying mechanisms, 
methods, conclusions, summaries, open 
questions and future challenges in each 
chapter will help geneticists incite thought-
processes that would foster innovative 
research in this scientific field. This vol-
ume provides comprehensive reviews with 
topics ranging from gene functions to 
their significance, underlying mutations 
of proteins to their expressed disease 
states providing insights into unknown 
mechanisms and new methodologies, 
which will be helpful for practical appli-
cations such as drug design, as well as 
for persisting research in the field. 
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Parthasarathy Ganguly (1942–2014) 
 
Parthasarathy Ganguly, a distinguished 
solid state chemist who worked at the  
Indian Institute of Technology (IIT), 
Kanpur; Indian Institute of Science, 
Bangalore, and later at National Chemi-
cal Laboratory, Pune passed away on the 
night of 6 May 2014 following a massive 
heart attack. He was an unconventional 
chemist. The moment he met someone 
whose work he followed, Ganguly would 
straightaway start discussing his ideas on 
that work. Invariably, newer ideas emerged. 
He was a unique person, always thinking 
and sometimes floating new ideas. 
 Ganguly, born on 20 January 1942 at 
Hooghly, West Bengal, had his early 
education in Chennai, where he obtained 
his M Sc and Ph D degrees from Loyola 
College. He worked with Father Lourdus 
Yeddanapalli at Loyola College in 1971 
in the area of heterogeneous catalysis. 
After his Ph D, Ganguly moved to the 
Chemistry Department at IIT Kanpur and 
joined C. N. R. Rao as a Research Asso-
ciate. When Rao moved to IISc in  

November 1976 to start the Materials 
Research Centre (MRC) and the Solid 
State and Structural Chemistry Unit 
(SSCU), Ganguly came with him to Ban-
galore and started setting up research  
facilities to study solids. A year later, he  
 
 

 

became a faculty member and continued 
working in SSCU until 1990, when he 
left for NCL to head the Physical Chem-
istry and Materials Chemistry Division. 
He also served as Chairman of SSCU  
before leaving for NCL. Ganguly retired 
from NCL in 2002 and continued as a 
CSIR Emeritus Scientist for five more 
years. After retirement, he settled in Pune.  
 At IIT Kanpur, Ganguly worked with 
C. N. R. Rao on perovskite oxides hav-
ing general formula ABO3 and oxides 
having K2NiF4-related structures. Be-
cause of his deep involvement in solid 
state chemistry at Kanpur, Ganguly 
moved with Rao to IISc. Ganguly was 
the first faculty member of SSCU re-
cruited by Rao. He was primarily respon-
sible for setting up research facilities to 
study solids at SSCU, such as high tem-
perature furnaces, Gouy balance and 
Faraday balance magnetometers to study 
magnetic properties, electrical conductiv-
ity measurements (both high and low 
temperature), thermopower measurements, 


