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subsequent editions of the book. The
author has dedicated a full chapter de-
scribing various applications of mass
spectrometry to protein science. Mapping
of intact protein isoforms using top-down
approach by multidimensional separation
techniques followed by mass spectromet-
ric analyses of peptides and fragments
analysed with the help of proteome data-
base has become a versatile technique
today. Combination of this technique
with differential mass spectrometric
analyses has been used to achieve label-
free detection and quantification of even
low-abundance proteins and peptides.
High-throughout mass fingerprinting is
one of the major breakthroughs in mass
spectrometric applications in proteomics.
Rapid analyses of human plasma pro-
teome by exploiting multidimensional
ion mobility mass spectrometry have
revolutionized the capabilities of this
versatile technique. Combining electros-
pray ionization travelling wave ion mo-
bility spectrometry with tandem mass
analyses has been shown to yield infor-
mation on topology along with the mass
of the large macromolecular systems.
These are some of the frontier develop-
ments in the area where the mass spec-
trometric studies are used to determine
structural properties of the biomolecular
complexes. The author has provided a
lucid discussion on such developments
citing suitable examples and also high-
lighted laser-based high-speed mass
spectrometric techniques (e.g. MALDI,
LAESI) which have been developed to
image biological materials such as tissue
samples. Some of these techniques can
provide high-throughput imaging meth-
ods for potential clinical and pathologi-
cal applications. The author has also
briefly described developments of bioin-
formatics tools for analyses and interpre-
tation of mass spectrometric results.
Several software have been developed to
identify the tandem mass spectral signa-
tures of peptides using protein or ge-
nomic databases using different models
of fragmentation pathways of peptide
ions. These bioinformatic tools have en-
abled fast analyses of a large number of
samples with significant accuracy. Some
of the software also interface with the
instrument for suitable data-dependent
acquisition of MS/MS spectra, leading to
substantial reduction in the time of ex-
periment.

Overall, this is a well-written textbook
highlighting recent developments and
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challenges in protein mass spectrometry.
The organization of the chapters in the
book has been thoughtful and is meant
for a non-expert and beginner in the area.
The author has also described some of
the most difficult methods and latest de-
velopments in the area, making the book
an important source of information even
for experts and practitioners of protein
mass spectrometry. It would indeed be a
priced collection for any science library
and would serve as a useful reference to
the latest developments in the subject.
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Since the last Annual Review of Genetics
was published, the world saw the launch
of the Human Cell Atlas—a multi-
institute, multi-country endeavour to cre-
ate a profile of all the different kinds of
cells in a human body in terms of their
gene expression and other molecules'.
This has been possible due to the un-
precedented advances made in the field
of sequencing single DNA/RNA mole-
cules. On the other hand, discovery of
ancient remains of both Homo sapiens
and other hominins continues to revolu-
tionize our understanding of human evo-
lution”*. Recent findings have pushed
the history of H. sapiens at least 100,000
years further back than that considered
earlier™® and have thrown light on the
food habits of the Neanderthals’. Genet-
ics, as it has since its inception, retains
its position at the helm of biological re-
search.

This volume opens with an article by
James Haber, in which he summarizes
his life’s work on double-stand break
(DSB) repair. For the last 40 years Haber
has been studying the role of homolo-

gous recombination (HR) and other
processes in the repair of such potentially
lethal DNA damages using the model,
budding yeast Saccharomyces cerevisiae.
A couple of other articles in this volume
also deal with HR. Gray and Cohen dis-
cuss the role of HR in meiotic crossover.
During prophase I, the number of DSBs
introduced in the chromosomes, is at
least an order of magnitude larger than
the final number of crossovers. The
process of selection of these DSBs is
known as designation. Gray and Cohen
discuss the mechanism of DSB formation
and designation, and also the proteins in-
volved in the process. On the other hand,
McVey et al. take a detailed look at the
role of eukaryotic DNA polymerases in
HR across diverse taxa. As has been
mentioned above, HR is involved in
DNA repair in a variety of contexts such
as in meiosis and DSB repair. This re-
view gives a detailed description of the
different DNA polymerases and how
they mediate such processes.

It is a delight to notice that in this vol-
ume the idea of evolution forms a com-
mon thread in majority of the reviews,
including those mentioned above. Both
McVey et al. as well as Gray and Cohen
take a comparative approach in their re-
spective reviews. A detailed comparison
of meiosis across different eukaryotes is
the focus of a review by Loidl. It also
provides some interesting insights about
the origin and diversification of the mei-
otic process. Loid argues that although
meiosis has had a single origin in the
common ancestor of all eukaryotes, there
are substantial differences in its detail
across taxa. Moreover, he notes that the
synaptonemal complex is absent in sev-
eral scattered taxa across distant line-
ages, suggesting its later origin. Loidl
emphasizes the lack of detailed study on
meiosis in non-model organisms. The
life cycle of several multicellular eu-
karyotes such as many plants and fungi
alternates between haploid and diploid
states, a phenomenon termed alternation
of generations (AOGs). The proportion
of an organism’s life cycle spent as hap-
loid and diploid is also extremely vari-
able across lineages. The genetic basis of
the origin and maintenance of AOGs in
land plants is discussed in the review by
Bowman ef al. The authors provide a de-
tailed description of the genes involved
in this process across different major
plant groups such as bryophytes, angio-
sperms, etc. The role of two homeobox
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genes emerges as pivotal in haploid to
diploid transition.

Tumour tissue consists of multiple
clones in different proportions with
among-clone genetic differences (d) on
the order of 107 to 107 per nucleotide.
For reference, in natural populations d
would be 107" to 107>, Wu et al. have ap-
plied molecular population genetic the-
ory to understand the evolution of
tumours, with a rather ambitious title for
their review, ‘The ecology and evolution
of cancer: the ultra-microevolutionary
process’. To make their case, they rely
heavily on a single measure of distin-
guishing neutrality from positive/
negative selection —the ratio between
non-synonymous and synonymous muta-
tions (K,/K). They could not have been
more emphatic about the interpretation of
this statistic. Using a single-gene appro-
ach they show that contrary to the earlier
conclusion that there is no net selection
in the genes in a tumour, there is in fact
considerable heterogeneity among indi-
vidual genes. Although majority of genes
are evolving neutrally, a substantial pro-
portion and a small subset are indeed
under negative and positive selection re-
spectively. These proportions are more
than what is expected by chance in case
of negative selection and less in case of
positive selection. Their inference is
based on simulations assuming neutra-
lity. However, no measure to conclude
the statistical significance of their obser-
vation is provided.

The three-way interaction among Plas-
modium, mosquitoes and humans has at-
tracted some of the smartest minds in
genetics from Francisco Ayala to Daniel
Hartl. This volume contains an article by
Molina-Cruz et al. detailing our current
understanding on the origin and spread
of Plasmodium in relation to their mos-
quito vectors, and Hartl is one of the au-
thors in it. Molina-Cruz et al. argue that
humans received P. falciparum from go-
rillas in a single host-jumping event and
when humans migrated out of Africa,
they carried the malaria parasite with
them. However, as their mosquito host
did not migrate with them, the parasite
had to rely on local mosquito vectors to
complete its life cycle, leading to com-
plex local co-evolution between the para-
site and its respective mosquito host(s) in
that region. They also highlight the role
of the parasite immune gene Pfs47 in the
avoidance of detection by the mosquito
immune system.

Geneticists have for long been accused
of being ultra-reductionist, and two re-
views in this volume by Wong et al., as
well as Droujinine and Perrimon,
attempting a holistic approach, are wel-
come in this regard. The components of
different genetic networks interact
among themselves, and understanding
them is the domain of combinatorial ge-
netics. Wong et al. review the emerging
technologies that are being implemented
in understanding such interactions. On
the other hand, Droujinine and Perrimon
focus on the communication between dif-
ferent organs. They provide a compara-
tive description of the different factors
involved in the communication among
functionally similar organs in humans
and Drosophila. Remarkably, many of
these factors are conserved between the
two species.

Other highlights in this volume in-
clude articles by Bevilacqua ef al. on the
recent developments in the techniques to
decipher RNA secondary structure;
Quadrana and Colot on how DNA me-
thylation profiles are inherited in plants
from one generation to the next; Grath
and Prsch discussing differences in gene
expression between the sexes, and how
and why male biased genes often evolve
faster, and Naylor and Deursen on chro-
mosomal instability and its involvement
in ageing and cancer. Interested readers
can access all the articles in this volume
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This monograph offers critical details of
culturing cacti and the prerequisites, such
as soil composition, moisture and dura-
tion of light regimes in an enclosed envi-
ronment. The literature documents many
unique species of this xerophytic flora
which have evolved with a variety of
adaptations. The plant that is no longer
restricted to America and is under global
demand for cultivation under varied cli-
matic conditions is imposing challenges
to the growers. The book while remarka-
bly addressing the challenges in growing
cacti away from their native habitat, also
reflects the great interest and experience
of the author over the years.

The book addresses all challenges of
cacti cultivation in the context of the
Indian sub-continent. Importantly in
India, the ambient temperature ranges
from an excess of 47°C to a minimum of
0°C. Also, there are incessant rains dur-
ing monsoon. To overcome such harsh
climate regimes, cacti can be grown un-
der controlled greenhouse conditions to
take care of direct sunlight, excessive
drainage and fluctuations in temperature.
The author has mastered the technique of
cacti propagation involving seed-cutting,
grafting and tissue culture.

The book discusses the practical in-
formation required for cacti cultivation
in an easy language. Mesmerizing photo-
graphs unravel the beauty of nature. The
text gives a holistic view on cacti culti-
vation and factors that influence their
growth like watering, lighting, fertiliza-
tion and soil mineral composition. For
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