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organisms provide a basis for Spo11 (an 
endonuclease that introduces double 
stranded breaks in DNA) independent 
form of meiosis in the diploid macrocyst. 
The Spo11 independent meiotic recom-
bination may use an additional topo-
isomerase II. 
 The article by Dolan and Welch pro-
vides a good account of the glyoxylate 
shunt pathway. The article talks about 
the crucial regulatory events that take 
place in organisms at the bifurcation 
point for glyoxylate shunt/TCA cycle, 
and how the enzymes (ICL and ICD) at 
the branch point through post-trans-
lational modifications and allosteric reg-
ulations function in different organisms. 
The next article by Müller et al. talks 
about flavin based electron bifurcation 
(FBEB), a phenomenon that allows gen-
eration of reduced ferredoxin (Fdred) us-
ing H2 or NADH as the reducing agents. 
FBEB is important in energy metabolism 
in anaerobic organisms, and in our un-
derstanding of how it helps in promoting 
endergonic reactions (in fact, more effi-
ciently than ATP). The phenomenon of 
FBEB might have served important func-
tion during the course of evolution. 
 In yet another article on malarial para-
site by Duraisingh and Skillman, we 
learn about the epigenetic changes that 
occur in the parasite chromatin that are 
associated with gene silencing/activation 
and key processes to facilitate transition 
of the parasite through various stages of 
its life cycle. Likewise, a little later in 
the book, the article by Kim addresses 
the epigenetic regulation of the various 
stages in the life cycle of Toxoplasma.  
 The article by Feurtey and Stuken-
brock talks about how the next genera-
tion sequencing of >800 fungal genomes 
has been helping in our understanding of 
gene exchange in fungi, and the mechan-
ism of their rapid evolution, especially 
the pathogenic fungi. The authors discuss 
the mechanisms of gene exchange and 
their relevance in adaptive evolution as 
also their importance in fungal biodiver-
sity. The article by Ost and Round dis-
cusses the cross talk between our 
immune system and the commensal mi-
crobiota (and the metabolites they pro-
duce) in our body. The immune system 
needs to interact with the microbiota to 
prevent infection/invasion but at the 
same time not to evoke a detrimental  
response. The authors talk about the var-
ious cell types involved in this interac-
tion. The immunomodulation by the 

commensals can also indirectly modulate 
the host immune response to the sur-
rounding organisms. The Ebola virus 
caused serious epidemic in West Africa 
in 2013–14 wherein ~30,000 cases of in-
fection resulted in ~11,000 deaths. The 
chapter by Feldmann et al. discusses on 
the knowledge gained from human trials 
of the fast-tracked vaccine candidates 
(even though they did not have a major 
impact on the epidemic). Our innate im-
mune system recognizes the bacterial pa-
thogens using the pattern recognition 
receptors (PRR). The article by Tan et al. 
talks about how the host evokes self-
defense following recognition of the  
pathogen’s DNA/RNA by its receptors 
(PRR) by triggering production of inter-
ferons and proinflammatory reactions to 
generate antimicrobial response; and how 
the microbes overcome the host reac-
tions. The authors focus on the mechan-
ism of how the host recognizes the 
pathogen’s DNA/RNA. 
 The gamete forms of the malarial pa-
rasite are taken up by the mosquito dur-
ing its blood meal. The article by Josling 
et al. talks about the importance of the 
step of development of the gametes in 
the parasite following the asexual blood 
stage, for therapeutic intervention of  
malaria. The authors highlight the recent 
developments in the differentiation 
process leading to gametogenesis to pro-
vide a stronger basis for gene regulatory 
mechanism during gametogenesis. The 
last (but not the least) article in the book 
by Croucher et al. is devoted to pneumo-
coccal vaccines. Streptococcus pneumo-
niae is an obligate commensal of the 
mucosal surface in nasopharynx (upper 
respiratory tract). However, its migration 
into the middle ear, lower respiratory 
tract and eyes can lead to severe disease 
consequences. The article discusses 
about the vaccine design, its interactions 
with the host and the population dyna-
mics. 
 Finally, I must say that I enjoyed read-
ing through the book. The articles are 
appropriately sized and sweet. English, 
in just a few of the articles, is a bit diffi-
cult to follow but they are prepared in a 
style that allows one to read them to a 
self-determined depth to provide a last-
ing impact of the topic. The book will 
most certainly serve as a reference to 
prepare for the teaching material as also 
to develop an in-depth knowledge of the 
various topics. The editors and the au-
thors of all the articles (24 in all) have 

done a remarkable job in producing this 
work of art in science. I highly recom-
mend it to the students and the research-
ers alike. 
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Every year the community of astrophy-
sicists looks forward to this volume of 
reviews that informs them of the current 
state of research in a few select fields. 
These reviews not only try to find the 
important threads of research in the past 
years or decades, but often also set the 
tone for future research in these fields. 
This makes them valuable not only for 
the beginners, who may want to familiar-
ize themselves with the past works, but 
also for the active practitioners, for new 
insights and ideas for further research. In 
addition, every volume comes with a 
memoir of a well-known astrophysicist, 
whose story of research serves as a re-
source material for historians, and inspi-
ration for young astronomers. 
 The review volume for 2018 begins 
with a memoir by Jaan Einasto, a cos-
mologist who did most of his research in 
Estonia. His account gives a rare glimpse 
into the astrophysical community in the 
erstwhile USSR, during the height of the 
cold war. It is interesting to read how 
scientists there had often thought and 
worked on ideas that became fashionable 
in the West later on, but whose names 
are not remembered in the annals of 
science because their papers were pub-
lished in Russian journals. The figure of 
Yakov Zel’dovich naturally occupies a 
central place in the narrative, and Einasto 
describes a number of radical shifts in 
the cosmological ideas during this era, 
from the introduction of dark matter, to 
the cosmic web of structure formation. 
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The Catena Davy on the Moon, as cap-
tured in an image (AS12-51-7485) from 
Apollo 12. 
 
 
 Among the reviews on stellar systems, 
one on the formation of high mass stars 
and massive star clusters describes the 
multiscale nature of the phenomenon, 
and how recent observational surveys 
have led to new ideas. It also projects 
that submillimeter facilities will have a 
profound effect on this topic in the near 
future. Another review on globular clus-
ters discusses a very puzzling phenome-
non of variation in elemental abundances 
among stars, for which there has not 
been any satisfactory explanation. 
 Planetary astrophysics takes up a  
major chunk of the book with six exten-
sive reviews. One review on the early  
solar system discusses the idea of a poss-
ible lost ice-giant, whose effect on the 
outward migration of Neptune could 
have left signatures on the orbits of Kui-
per-belt objects. An interesting implica-
tion of this hypothesis is that asteroids 
probably did not cause the Late Heavy 
Bombardment, rather the left over plane-
tesimals from the process of terrestrial 
planet formation were the culprits. Then 
there is an overview of the new findings 
from the New Horizons spacecraft, 
which flew by Pluto and its satellite Cha-
ron, and discovered their surface pheno-
mena, as well as uncovered many new 
dynamical complexities of the Pluto sys-

tem. There is another review on relatively 
small asteroids, which have sizes be-
tween 200 m and 10 km, the so-called 
rubble pile asteroids. These objects are 
bound by self-gravity, but they are rather 
porous. Most of these asteroids are prob-
ably the by-products of collisions among 
the main asteroid belt. A review of disks 
formed around stars in the early stages of 
planetary formation discusses the struc-
ture, dynamics, properties of dust and 
gas and the connection between soon-to-
be-formed planets and these disks. Last-
ly, there is a review on the models of 
formations of ‘hot jupiters’ – massive 
planets close to stars. 
 The topic of diffuse gas in the galaxies, 
called the interstellar medium, occupies a 
central part in modern astrophysics. One 
review in this volume brings out the  
details of microstructures in this diffuse 
gas, with length scales as small as thou-
sand times the distance between Sun and 
Neptune. These tiny structures may have 
important roles to play in the energy 
budget and dynamics of the interstellar 
gas, and may be created by stellar 
processes, such as supernovae and winds. 
Another review on dust in the interstellar 
medium of nearby galaxies. The topic of 
dust grains embedded in gas is a compli-
cated one, involving many different 
fields such as solid state physics, plasma 
physics and so on. Nearby galaxies are 
important in the study of cosmic dust,  
after Milky Way, because they allow  
astronomers to study dust in a variety of 
environments. The review discusses var-
ious observational diagnostics and how 
they constrain the microphysics of dust 
grains, and then discuss the overall evo-
lution of dust in the universe and connect 
it to the evolution of other structures in 
the universe. 
 There are three reviews on different 
aspects of galaxies. The review on the 
connection between galaxies and their 
dark matter halos discusses the new find-
ings from galaxy surveys. These studies 
have revealed some hitherto unknown 
properties of galaxies. For example, the 
fact that galaxies with the mass of Milky 

Way hold a pivotal role in the universe – 
they are the ones with the largest fraction 
of stars (compared to the total mass). 
This is being called the ‘golden mass’ of 
galaxies in the universe. Lower and 
higher mass galaxies than Milky Way 
have smaller fraction of stars – a fact for 
which astrophysicists would have find an 
explanation. Another review on the bulge 
of the Milky Way – a spheroidal distribu-
tion of rather old stars around the central 
region, especially the chemical and dy-
namical history of its stars, points out the 
difficulties in modelling the system. It 
appears that the bulge stars formed with-
in a relatively short timescale of about  
2 billion years, but it has been difficult to 
come up with satisfactory models that 
can connect the bulge in the cosmologi-
cal framework. The third review dis-
cusses active galactic nuclei that are 
obscured by dust grains. As revealed 
from the articles in this volume, dust 
grains in different environments – from 
planet formation to gas between galaxies 
to active galaxies – have become a major 
topic of research in astrophysics. 
 In comparison, cosmology is represen-
ted by a single review on weak lensing. 
The shapes of background galaxies are 
distorted by the variation of mass distri-
bution in the universe, and this technique 
has been used to constrain cosmological 
models of the universe. The review dis-
cusses the difficulties involved in inter-
preting the data, and how they can be 
overcome in the near future.  
 Modern telescopes use adaptive optics 
in order to avoid the blurring caused by 
our atmosphere. Two reviews on this 
topic discuss various new techniques that 
have been developed and are being  
developed to broaden the capabilities of 
telescopes. 
 
 

BIMAN NATH 
 
 
Raman Research Institute 
Sadashivanagar, 
Bengaluru 560 080, India 
e-mail: nath.biman@gmail.com 

 
 
 
 
 
 

Edited by S. K. Satheesh, and printed & published by G. Madhavan for Current Science Association, Bengaluru 560 080. 
Typeset by WINTECS Typesetters (Ph: 2332 7311), Bengaluru and Printed at Lotus Printers Pvt Ltd, Bengaluru (Ph: 2320 9909) 

© 2019, Current Science Association 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


