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Unvelling the world bficrobiomes
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word that best describes a world of microbes as an independent one.
Coincidentally, in 1996, filmmakers Claude Nuridsany and Marie Perennc
created a documentary film MicroCosmos. The documentary dramatizes t
daily life of Insects living in a French meadow. The documentary has won n
accolades for its amazing cinematography. Looking back, at Sukshmjee
Society, we did what we like doing the most: used a higher magnification
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Message from the Editorial Team

Thisissuehasbeencarefullycuratedandhandcraftedith amalgamatiaf monthsof
diligentandcommittedhardwork of the Sukshmje@&ocietyl hetremendousffortsthe
wonderfulife formsaroundus andthe urgeto knowmorecumulativelftfasmadethis
magazingyetanothecaptivatingeasomo presenbeforeyouthe enthrallingntitieof
theMicroCosmos

Thetopichasbeerchosekeepingn mindthatit isvirtuallyympossible® mentiorevery
astoundingspecof the world of microbesastheyneverfail to provethattheycanbe
beyondhe reachof our wildestimaginationsVe haveried our bestto reactthe most
extremeadaptationspservehe mostimportantolestheyplay,to uncovemysteries,
studyproblemgheyposeandhesolutiontheyoffer Whilereadinghearticlesthereader
wouldfind thatwe haveriedto painta picturein ani n v e s pdarsgeztivandhave
triedto putsuggestioferwardoasedn developmenfiomrecentesearcim thisfield
Thearticleswvill takeyouon ajourneyof fascinatioandamazementith topicsranging
frombattleof themicrobeso uniquesurvivastrategie® amajorapocalyptitireato an
immunityboostinggenthatcanliterallystoppedeatheverihecurseof adead®haraoh
livingbeyondhesandsftime Yourreadingvill make/ouappreciatbeintricatenetwork
andbalancef nature Thismightseeniike alot to inculcatbéutthemagazins specially
designetb helpbuddingcientifienvestigatoedbsorithe knowledgenculcateuriosity
andasknewquestiorsbouthemarvellousreaturesurroundings

Thismagazine an effortto studycreation®f the mostsuccessfd s i mchaat e d
r e a ctheieavenw@sandwe hopethatyourreadingontinuesverafteryouaredone
withthisissue

We hopeyouallwill enjoyandappreciatinebeautyfé mi c I o dsmeuéhhswedid
whileputtinghistogethefor you Happyeading!!



BHASKARACHARYA COLLEGE OF APPLIED SCIENCES
(UNIVERSITY OF DELHI)
SECTOR -2, PHASE-I, DNARKA, NEW DELHI -110075

From the Principal’s Desk,

We, at Bhaskaracharya College of Applied Sciences, have always endeavoured to impart a holistic
education that encompasses the academic, cultural, social, asthetic as well as the spiritual
development of our students. The college always tries hard to provide the students with a platform to
learn and become a responsible citizen of tomorrow.

Besides the curriculum, our students actively participate in various training and orientation programs,
workshops and seminars that are regularly conducted in collabortion with academic institutions and
industries. We encourage our sudents towards the path of research at the undergraduate level, which
exposes them to the rigor and excitement of scientific research early in their lives giving them an
edge over their peers. The ‘Star college grant’ by Department of Biotechnology has certainly proved
to be a fuel in this aim of ours.

Our college is also very proud of the dedicated, well qualified, young and enthusiastic faculty as well
as the non-teaching staff members who work tirelessly to provide a wholesome learning
environment, conducive to the all-round development of our students. The Department of
Microbiology has unequivocally acquitted well in this regard. It is one of the youngest Departments
of our College but has come up as one of the best.

‘Sukshmijeev’, the society of the Department of Microbiology, is one of the most active societies in
the college that organizes several academic and co-curricular events every year. The society has been
also bringing out its annual magazine ‘Life under lens’ on several pertinent themes on the occasion
of Microquest. I wish the department all the very best for the upcoming one-day seminar on
‘Advances in Sequencing Technologies: Accelerating Progress in Biological Sciences.” and the
annual microbiology festival, Microquest 2019. I eagerly look forward to many more such initiatives.

Dr. Balaram Pani
Principal




Dr. SaurabRaghuvanshi
Associate Professor

Dept. of Plant Molecular Biology
University of Delhi South Campus
New Delhi110021

MESSAGE

| am very pleasedto know that the Departmentof Microbiology is organisinga
seminaron 6 A d v aim SegsencingTechnologies Accelerating Progressin
Biological S ¢ i e andtbesAdnual Microbiology FestivaldMicroquest201% o
March, 2019 Phenomenatievelopmentsn the field hasenabledthe scientiststo
embarkon effortsthataim to sequencéhe genomeof everyorganismon our planet
(EarthBioGenomeProject)

| also congratulatehe teamfor bringing out a magazineentitled dMicroCosmoé

Researchon Microbiomesis essentialto better understancthe impact of these
microbeson humanhealthaswell as stabilizing the ecosysteminsightsinto this
topic will surelyinspireyoungmindsto explorethe magnificenceof the microbial
world.

It is my pleasure to convey my best wishes to all

A

Dr. SaurabiRaghuvanshi
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Professor of Plant Molecular Biology and Biotechnology Fax: +91 11 2674 2558
Adjunct Professor at The University of Western Australia, Perth, Australia ashwanipareek@emall.com
hetp:/fweeew jnu.ac.in/Faculty/as wianif ashwnaip@email gov.in

Message

February 19", 2019

| am happy to leam that the Department of Microbiology, Bhaskaracharya
College of Applied Sciences is organising a symposium on “Advances in
Sequencing Technologies: Accelerating Progress in Biological
Sciences' as a part of their annual departmental festival, and on this
occasion, they are also releasing their annual magazine ‘Life under
Lens’ on the theme MicroCosmos.

Activities like these are indeed important for promoting reading and
learning amongst the students to keep up with the rapidly developing
knowledge base in science. The theme of the magazine MicroCosmos is
especially relevant as the world of microbes- microbiomes have captured
the interest of scientists and in fact research revolving around
microbiomes is going viral because of their increasingly recognized
importance. | exiend my best wishes o the department and the college
to keep organising such activities and instilling interest in the topic and
enthusiasm in the young minds.

| wish the symposium a great success.

Sincerely,

((Praeik




Prof. Swati Saha

Department of Microbiology
University of Delhi South Campus
New Delhi110021

MESSAGE

| am pleasedto learn that the SukshmjeevSociety of the Departmentof
Microbiology, BhaskaracharyaCollege of Applied Sciences,is organising a
seminaron 6 A d v ain SegsencingTechnologies Accelerating Progressin
Biological S ¢ i e maspartofdtheir Annual DepartmentaFestival,also bringing
out the 5" volume of their annual magazineé L i Wnder L e n enétled
aMlicroCosmos$on this occasion

Microbeshold immensepotentialasresourcesndastoolsfor discovery Someof
the most exciting findings in biological scienceshave come from simple, yet
ingenious experiments carried out using bacteria, viruses and yeasts With
burgeoningresearchn microbiomegshe chosenthemeis of immensemportancel
laudthe efforts of the faculty membersandstudentsn puttingtogethera magazine
carryingarticleswritten by students this hasgiventhe studentsan opportunityto
explore sciencebeyond text books and gain new insights in various areasof
biology, simultaneouslyigniting their curiosity, and perhapsevenunearthingnew
interests!

It is my absolutepleasureo wish all the faculty membersstaff andstudentsof the
departmentthe very bestas they continuethis exhilaratingjourneyin pursuit of
knowledgeandexcellence

BestWishes,

G 57

SwatiSaha
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| Human Gutd An Hectric Power Plant

RiyaBongirwar (Il Year)

Thehumargut performsnanyfunctiondike storagetransportatiowligestiomf foodandabsorptioof
nutrientsbut canit generatelectricityasa miniatureslectriqgpowermplant?s electricityconstantligeing
produceth ourgut?l heansweto thisquestiorssurprisinglyes!ResearchendJniversitpf California,
Berkleyhavefoundthatmanybacteriaesidan our gutandform a conspicuoymartof gutflorawhich
generatelectricurrent

Gut bacteria-the workers of electric power plant:

Onecanimagingheseelectrogenigut bacteriamsworkersof the humargut electricpowerplant A
numbeofelectrogenlacterithatresiden exoticenvironmenli&e minesbottom®flakeetc havabeen
known Scientistsaveonlyrecentlfoundmicroorganisnrshumamutto dothesameoa Manyofthese
sparkinbacteriarenaturacomponertf gutfloraandotherspeciesf bacteriavhichinteractvithhuman
gut aseitherpathogensr probioticsare alsoelectrogenid-or examplea commordiarrhoe@&ausing
bacteri@alled.isterianonocytogéraseenfoundby researcheed Universityf Californido produce
electricity The bacteriahat causegangren€Clostridiumperfringgénand hospitahcquirednfections
(Enterococfaeca)isandsomediseaseausingtreptococalsoproduceelectricity Other electrogenic
bacteridike Lactobaciligreimportanin fermentingogurtandmanyareprobiotics

Why and how gut bacteriagenerateelectricity?

Bacterigeneratelectricitypy removingheelectrongvhichareproducedueto metabolisim orderto
produceellulaenergyin animalandplantslectronaregenerateat theendof electroriransporthain
andaretransferretb oxygeimn mitochondriaf eacttell Theyalsaequireanelectrormcceptamolecule,
butsinceheylivein oxygerdeprive@nvironmerdf thehumarmgut,theyuseelectroracceptamolecules
otherthanoxygeninthecas®f gutmicrobegheylivein abundancéoneveryeffectivelectroracceptor
calledlavin Thismoleculés madeupofvitamirB12 whichisessentifbr thefunctiorof ourcellsandso
is usuallyabundarin the body Hencethesegut bacteri@mploys speciagxternaklectroriransport
mechanista transfetheelectronfomcytoplasio extracellulaectromcceptotheflavinmoleculéo
generatelectricityScientistsaveusecelectrodeto estimatéhe amounbf electricitystreamingrom
theselectrogengutbacteriandvereamazetb findthateachbacteriummarngeneratapproximate§00
milliamperesfcurrent

Future aspectsof electrogenic gut bacteria:

Scientistselievehatelectrogenesisghtbeakeyto understartieinteractionf differenbacterian our
digestivaeystemandto understand theyhavearolein g u tnfusnceverour emotionsinddecision
makingMicrobiologistselievahatcoloniesf theseelectrogenigut bacterianightbe usedo generate
sustainabdectricitghroughmicrobialuelcellor bacteriddatteries
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| FusobacteriumucleatumAn Opportunist

TanuBansal(lll Year)

Humarbeingarethemosiprecociouandsupremereaturesnearth Besidesharingheearthwith other
organismejealsshar@urbodywiththemightymicroorganisnWe havenorenumbeof microbiatells
livinginsideourbodythanourtotalnumbenpf cells Thesanicroorganisraghibitdifferentharacteristics
andoccupyifferentabitateén our body Theyexhibiteithercommensalistc mutualisticelationships
withthehumamostin someasegfeingathogento humanto!) Thefriendlymicroorganisrmomay
becomeutrageoughathogenandesulin adiseasa thehost
ThegramnegativegnaerobigacilliFusobactemuoleatusa symbiotibacterianda partandparcebf
humaroral,gastrointestinahdplacentahicrobiomeT hepresencef thisbacteriunm the microbiome
associatedthcolorectatancewaghefirstindicatiothatit maybepathogenioa
Fusobacteriumucleatuman opportunistic, symbiotic oncobacterium

Fusobacteriunm oral cavity: It hasbeenreportedhatF nucleatuhasevolvedtselfto live in close
associatiamith the tissuesf oral cavityandthe oral microbiotaWith othermicrobiakpeciesuchas
Streptocoauys Porphyromagiagivalig\ggregatibaatgmomycetemcqriitamdalbicaretc it forms
multispecidsofiimavhicharebothbeneficianddetrimentaln dentaplaquéiofilmsit actsasabridge
organisrhelpingn coaggregatiaf othemmicrobiaspecieis oralcavityandhencegconnecttheprimary
colonizerto secondargolonizerandframethe biofilm Besidebuildingthe dentalplaquébiofiimsF
nucleatuatsccausgseriodontaliseasasituatiomn whichinflammatioaffectshetissuesurroundintpe
teeththusleadingo swollernor bleedinggumsJ)ooserteeth,badbreath It hasbeenobservethat -
nucleaturs a genuineolonizeof placentalissueandis alsoa part of naturalandhealthyplacental
microbiomeAt thesameime,it haseershowrio playanimportantolein manyplacentahfectiontoa
Thust carbepresenth acommensassociatidiutcarerodehebarrierso causefectiontoa
Fusobacteriunm colorectal cancer. It hadeerobservethatF nucleatuiesin verycloseassociation
withthecolorectatryptsTheoriginofthebacteriurbeingheoralcavitypbservatiogsncludéatit can
infectmanysitesin our bodyleadingo devastatindisease#t is mostlyfoundintracellularlyn the
cancerouzells In fact,in modelorganismshe bacteriunmfluencethe formatiorof proinflammatory
tumorigenienvironmentvhichleadsto increasen chancesf colorectatancerThis tumorigenic
microenvironmeistthoughto beachievelly evadingnticanceimmuneesponse&ninterestingtudy
revealthatpresenaaf Fnucleatwrallsn colorectatancetissugpromotesesistande chemotherapy
Thudrusobactemucieatusanopportunistisacteriumrhouglall strainef Fnucleatuarenotbondide
pathogensarenustbetakeragpreventiorsbetterthancure!
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| Peizophiles
Nandini Sabharwal(l Year)

E a r dcdaidsseverysimilato thosen theextraterrestriaceamvorlds puttheclosestnalogsfoundn
the deepseahydrothermalentsn there,microbegyclenutrientsandenergyacross wide varietyof
geochemicstiiteandconditiond histypeof ecosystehasaspecificcommomphysicglarametethatis,
highhydrostatipressuregiezophilywhichis generallyoundto bethe characteristaf life in thedeep
oceanispaced hishighpressuradaptatiooonfers competitivadvantage piezophileallowinghem
to acceszdditiona¢nergpourceandexpanthabitablaichesPeizophiléformerlycalledbarophilg¢sire
knownto bea partof hadatrencheandoceanitocationsleepethan6000m, whichconfershemthe
distinctabilitiedfor highhydrostatipressuréoleranceThe pressureequiredor their optimalgrowth
varie$rom< 10MPdor piezotolerants> 50MPdor hyperpiezophiles

Thereare manymechanisnmbat helpin enhancingressureesistancef cellsi.e, alteratiorof the
membrankpid compositioto increasenembranguidity, the presencef intracellulastabilizersalts,
sugarsandthe presencef anSlayeraroundhe cellmembrandhegenerabressurelerancef non
piezophiliprokaryotesanalsdeenhancduy utilizingvariousneansuctasadaptatioim environmental
stresselgke hightemperaturdhighsaltconcentratioor decreasesateractivity Themajorityof the
maringpiezophilimicroorganisrdescribesofarareGramnegativdacultativelgnaerobisacteriavith
ShewandfgpasmostrequentlisolatedAsperrecords;0piezophiliandpiezotolerastrainef Bacteria
and Archaedavebeenrecoveredrom variousseahabitatsArchaequyrococc@HL wasthe first
hyperthermophibbligat@iezophilsolatedtfomthedeptrof 4100min themid-Atlantiaidge

Samplingand cultivation methodsof piezophiles
Deepseanimalsyaterandsedimenisrethe sourcesf piezophile®iezophilesanbeisolateditilizing
animatrapsandothersampler@nultibottlewatersamplesterilebagsampleandmulticoringediment
samplerAfterobtainingamplethesearbemaintainegindcultivateeh pressurizegtssel¥ariousabs
havedesignespecifilmstrumentfor isolatiorandcultivatiorof piezophilimicrobesvithoutperforming
anydecompressio@ne suchequipmenis a DeepBathsystenwhichconsistsf a pressureetaining
samplinglevicea dilutiondevicejsolatiordeviceandcultivatiordeviceof maximun8L capacitylhe
pressurandtemperaturef 0.1065 MPaand0315Q@C, respectivelis maintaineih thesystemThehigh
pressureessedk usedor cultivatiorof sampl@ftermixingit with liquidmediumModerat@iezophiles
andpiezotolerantarbeisolatethy platingnethod&omliquidculture Obligatorpiezophilegeisolated
at low meltingpoint agarby pressurdagmethodwhereaslilutionto-extinctionmethodis usedfor
thermophilipiezophiles
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| A Digestive Enhancement

L.S Pranathi Ganti (Il Year)

Rumenis a big pregastricanaerobitermentatiomhambem cattle harbouringhe complexrumen
microorganisnibatcatalysdahe anaerobidegradatioof ingesteglantbiomasmto biologicaénergy
Rumemicrobiomes composedf all domainsf life, consistingf bacteridgnearly93%), fungi,archeae
ciliateprotozoarsndalsabacteriophag&umens anidealmicrobiahabitabecausi is favourableor
survivaindgrowthof microorganisiaterandsalivgrovidesnoistenvironmerfor microbiagjrowth
Rumermmicrobiomés a continuousulturesystemvhichoperateasbiologicalermentationnit like a
chemostatnderwelldefinecconditiondRuminaimicroorganisrhgvemportantolesin feeddigestion
and act synergisticalljo fermentplant structuraland nonstructuralcarbohydratesnd proteins
Fermentatioproduct®f rumenmicrobiakctivityaremainlyvolatilefatty acid{VFA)whichserveasa
majorsource®f energyor animal€Endproductsf fermentatioareremovedby absorptiomto bloodor
eructationAbsorptiooupledvith bufferingeffectprovidedy salivargecretiomegulateuminalpH.
Ruminaénvironmens anaerobicontainingarbordioxide(63%), methan€33%) andsmallmountf
othergased hetypeof metabolisrthatoccursn therumenis fermentatiom whichterminaklectron
acceptasorganior inorganicompoundtherthanoxygen

Theruminamicroorganisrbelongdo threedomain€Eubacteridrchaandeukaryaviajorityof ruminal
bacteriareobligat@anaerobealthougfacultativanaerobimayals@exist Thesarepredominant{gram
negativeacterig80-90%). Certairspeciesf ruminabacterigButyrivibridorisolvérmveypicalGram
positiveellwallbutstainGramnegativeGrampositivébacteripopulatiomcreaseas grainfedanimals
Mostruminabacteriarerod shapedsomearesphericaindsomearealsospiralshapedsomeommon
generaf ruminabacteriareStreptococ@lsstridiyfreponerhampropedigolyticbacteridoundare
AnaeroviblijpolyticandButyrivibritbrisolve@elluloseare digestedthy Ruminocodtagefaciei@me
proteolytidbacteridike RuminobackenylophilasidButyrivibritibrisolvease alsofound Proteinsare
brokendowninto polypeptidetheninto shortpeptidesndfinallyinto aminoacids The methanogens
present in the rumen mainly belongs to MethanobacteriunMethanobrevihacter
MethanosarciMathanomicrobidviethanoculldlisthanogensuallgrowusindiydrogeandformate
astheir energysourceandutiliseelectrorderivedrom hydrogenTheyuseformateto reducecarbon
dioxideto methaneSomespeciesanusemethylgroupdrom methanolmethylamine®r acetaté¢o
producanethaneProtozoanaere the first rumenmicroorganisni@ be discoveretiecausef their
perceptibleellsizeandactivityRuminabrotozoactivelyparticipaten ruminatligestioandtheypossess
hydrolytieenzymewhichareusedo fermenthe fibrousfeed Somecommorprotozoanarelsotricha
Charonipldetadinium

Anaerobitungiasa membenf ruminalmicrobiapopulationverediscovereby ColinOrpinin 1975
Thesdungiproducehydrolyticenzymeske cellulasehiemicellulasgsectinasejasesamylasesnd
proteasagquiredo breakdowmajorcomponentd plantbiomassheenzymeisicludeRuminafungi
carryout mixedacidfermentatiomheycanmetaboliskexosesr pentose® producecetatdprmate
lactatecarbomlioxidehydrogeatc

Bacteriophages have also been found in tnéerabetaPolymerare major components of ruminant
diets and include carbohydrates, nitrogenous substancégniipsiixeepit fdrgninsthe polymers
arehydrolyseid monomers which are thetabolised various fermentation products chiefly acids a
gases.igningre polymers of phenolic compounds and are virtually.indigestible
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Ruminalmicroorganismgossesglycosylhydrolaseshat breakdowrglycosididoondsto produce
oligosaccharidasd then disaccharidesmnd monosaccharidédommonexamplef carbohydrate
fermentindgpacteriancludeStreptococtastobaci/lBfidobacteri@ombiningnultidomaiguantitative
metatranscriptomiggh the gasandVFA profiling,activerumenmicrobioma&vasobtainediuringfeed
degradationdolisticassessmaeurit rumenmicrobiomelynamicssingquantitativenetatranscriptomics
showedmultifunctionatedundancyuring anaerobiéeed degradatiorMethaneemissionand VFA
concentratioimcreasedrasticallgometimafterfeedintake The mRNAprofilingrevealeé dynamic
levelsof carbohydratactivatinge n z y waassriptstranscriptanvolvedin VFA productionand
methanogenesis

Bovineumerhasacomplexnicrobiotavhichis helpfuin cattle'sbilityto converindigestiblplantmass
intoenergyT hequalityandquantityfthemicroorganisrmstherumercannfluencana n i ealityté s
harveseénergyandindirectlyaffectmankinésthesenimalareusedasa sourceof productfor human
consumption

| Community Lifestyle of Microbes

Anirban Adhikary (Il Year)

We microbiologis&re generoupeople We providerich andabundamutrientsourcesndoptimum
growthconditionsvhileculturingmicrobes ourlabsOutsideour labsthescenaribappen® bevery
contrastingvicrobeseedo constantlipattlefor survivalith bothotherorganismasswell aswith the
transientonditioneftheirownhabitatin theirquestor survivatheydealwith scarcautrientavailability,
low wateravailabilitytoxic environmentsnvadersandadverséemperaturandpressureonditions
Evolutioronly allowssurvivabf the fittest In orderto surviveandreproducetheyneedo find novel
strategig® handlearietyof challengeSomethingpatwe find soastonishirapoutheseverysimpldife
formsis theirremarkablBexibilityandabilityto regulatéheirwayof interactionvith theirimmediate
surroundingdown to the moleculadevel One suchremarkablexampleof survivalstrategyof
microorganisnsivingtogetheasa communityn theformof BiofilmsTheyarefoundonalmosevery
nonsterilesurfac@respectivef environmentphrameterBresenaaf anaqueousnvironmer@nhances
biofilmformationFreefloatingnatlike biofilmsarefoundon stagnantaterbodiesTheycangrowin the
mostextremef environmentangingromextremenottemperatureacidia@andalkalinenvironmente
frozemglaciersstromatolitetheoldestecord$or life onearthareactuallpiofiimsfcyanobacteria
IUPACdefineBiofiimaspo A g g ofengracrganisnmwhichcellghatarefrequentlgmbeddedithin
a selfproducednatrix of extracellulapolymericsubstancégPSsadherdo eachotherand/orto a
s u r flahab#gabtsef a biofilm canadjustinternallyto externalenvironmentaionditionsBiofilm
formationcanbe triggeredoy certainfactordike recognitiorof a solidadheringurfacepresencef
nutritionsourcegetectionf subinhibitoryevelof anttimicrobiasubstancbgplanktonior freefloating
cellsOndetectionfanysucHactoracellswitcheBomaplanktonito abiofilmmodeoflife Thisisdue
to activatioranddifferentiategulatiorof certaingroupof genesCellsforminga biofilm showrapid
geneticallyegulatednorphogeneshiicroscopistudyof a biofilmshowsnorphologicalljistinctcells
presentt differentiayersof the biofilm The morphologicalistinctions actuallya resultof different
degreesf metaboliactivity Thismakes biofilmnot onlya structurabrganizatiobut alsca functional
livingentity Biofilmformationnitiatesvithadherenad asingleellto asolidsurfaceyhichthendivides
rapidly
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Thereareevidencesiggestirigatadherengsnotadecidingactoifor biofilmformationCertairbacteria
carproducdiopolymerthathelpthemadheréo eaclotherthusproducingocculantsyhichthenadhere
to formafreefloatingstructuredMotility facilitatebiofilmformatiorasstructuresuchaspili or fimbriae
enhanceapabilitgf thecellso adheréo asolidsurfaceBacteriddiofiimsareencasad acapsulef EPS
It canbe madeup of a widerangeof componentsuchaspolysaccharidesicleicacidsamyloidibres
lipids,bloodcellsetc Duringbiofilmformationcellscancommunicaigith eactotherthroughguorum
sensiné completelgnaturebiofilmconsistsf physiologicatiprmantellsatthecenterTheseelloften
contairsporesTheperipheralegionsrerichin cellsthataremetabolicalinoreactive Theyproduce
certairprimaryandsecondaryietabolitdhathelpthecommunitio sustain

The EPSof a biofilmis knownto contaircertainextracellulaenzymethathelpin breakinglownof
complesubstratéollowedyits intake Biofilmsareknownto contaimetwork®f waterchannelshich
arenecessatyr cellviabilityaswellasnutrienintakeAt theendof itslife, abiofilmreleasabkesporemto
thesurroundingnvironmenthesporegerminatenavailabilityf favourablgrowthconditions
Biofilmformatioprovidesertairadvantagasthemicrobed heyincreaseesistande certairantibiotics
Thestructureandphysicglropertiesf thecapsulanateriabf thebiofilmdoeshotlet theantibioticeep
into their site of action thusprotectinghe cells Higherdoseof antibioticare oftenrequiredo treat
diseasesusbyorganismgiththecapabilitto formbiofilmsThisoneadvantageovidedybiofiimssa
majomproblenfacedyhumant treatinfectioudiseaseBiofilmgprotecthecellfrombeingecognized
by immunecellsandantibodieghustheyavoidhostimmuneresponsagainsthem Modernmedical
sciences lookingor substancesth potentiaantibiofilmactivityto treatmicrobialnfectionBacterial
cellsn abiofilmtendto gainantibioticesistanaauchastethantheirplanktonicounterpartsecausaf
proximityof cellgo eaclotherThissdueto lateragendransfer

A studyin 2003howethatthehumarodyfacilitatebiofilmformatioroy beneficiggutmicrobiotan the
largantestineT hefindingsveresupportetly thedetectioof two moleculesbundantlyroducetlythe
immuneysterthatsupporbiofilmformationit ishypothesizéiaattheappendikelpdo re-inoculatéhe
gutwithusefuimicroorganisms

Biofilmgroweasilyn humammadenvironmentiatprovidenoisiandvarmconditiond heyareamajor
causef corrosiomf sewagpipesTheyreducéeatransfem waterneatingr coolingsystem®iofilm
formatioron boatsandshipsare a majorcausef biofoulingwhichcausemajoreconomicalamage
Bacteriddiofiimsarereportedo growonoceamplasticlebris

Biofilmsareubiquitous natureandtheyareactuallyallowingmicrobeso betteradapin naturePlant
pathogergrowin theformof biofilmsonleafsurfacesndalsan theinteriorregion®fthep | abody 6 s
Symbiotigelationshiplsetweerplantand micreorganismare actuallynediatedy biofilmsthat are
involvedin nitrogeixation Biofilmsare found extensivelyn soil Decompositionf deadand
biodegradatiemmediatetly microbethatgrowasbiofiims Extensiveormatiorof biofilmcanresultin
biocloggingvhichreducevaterseepagato the soilbecausthe poresof soilgetcloggedby cellsEPS
materialcellandotherby-products

Thepropertie®f biofiimscanbe utilizedto benefihumandt hasbeenobservethatthe efficiencyf
microbiagxtracellulanzymashighlyenhanceghemresenwithinabiofilm
Bicleachingtilizesmicrobiabiofilmghatcangrowonmetalbres Themicrobesauséegradatiaof the
oreseasingxtractionBiofilmghatarecalledlocsareusedextensiveiy sewaggeatmentBiofiimscan
eliminat@etroleunoil fromcontaminatesteaimabitatsT heoil is degradely hydrocarbetegradation
of microbiatommunitiesBiofilmsareusedn MicrobiaFuelCellsto generatelectricitfromcomplex
organigvastenaterialBiofilmformatiomsadesirabl&aitin probiotidacterial hecolonizatioof gutby
beneficiddacteria@reventsolonizatiobyharmfubacteridt alsgrolongtheeffecof probioticsTosum
upit wouldbesafdo sayif wearetalkingnicrobesyearetalkingmicrobiabiofilms
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| All about Plastisphere Existenceof Microbial
Communitieson the Marine Plastic Debris

TanuBansal(lll Yean

OEverything is everywhere, but the environment sefgicisourensBaasBecking
Theecologicaliversityf earths sovasthatonecanfindfloraandfaunan anypartof theworldranging
from hotterdesert$o salindakesandsnowymountaindBesidesurturingour planetwe humangave
madeeartha difficult placeto live Fromaccumulatinglasticsn waterbodiesandon the landto
deteriorationf airandmnanythematuratesourcesuractivitiehavelepletedurecologicaliversityas
it hagaise@questioonitssurvivai presentonditions
Microorganismhioughoeingthe smallestreaturen earth,cansurviven varyingenvironmerandon
differenmnutritionakubstrate3 he presencef microbesn the plastionarinedebriscamanto picture
whensomeesearchemoticecho suctsignificarincreasm theplasti@accumulatian openoceareven
with anincreasén the productionuseanddispos@f plasticinto the oceanibodiesTheyinitially
hypothesizgzhotedegradatioandphysicathearingspossiblenechanisniy whichplastichadbeen
degradedhuthowcouldthesenechanismdggradplastiento sucHinite piecesghatit passethrougthe
standarsamplinget?

Thisled scientificommunityo pondermoverthe probablenechaniswf plasticdegradatiom nature

Furtherwith the helpof scanninglectrormicroscop(SEMandnextgeneratiosequencirtgeyfound
microorganisrambedded thepitsof plasticurfaceshichareactuallyacilitatinglegradatiaof plastic

Thesenarinenicrobiatommunitiesererecognizeasplastispherehichreferso theecosysteavolved
to live on mammadeplasticrich environmentFurtheranalysislsorevealedhat microbesactively
participaten hydrolysisf the hydrocarbopolymerThesemicroorganismgere so differentfrom the

surroundingnvironmenthat scientistgalledplasticas novel ecologicahabitatin the oceanitself,

comprisinghydrocarbomegradingacteria Plasticservesas a good sourceof nutrition for the

microorganismasit hasalongeralflife thanmostof the naturallyccurringubstratas thewater Its

hydrophobwgurfacalsgoromotesicrobiatolonizatioandbiofilmformationThismakegplastiperfect
forthemicroorganisrwsattachgrowandactupon

While combatinghe problemof gradualincreasen the plasticlevelson the earth,the use of

microorganisroarbeoneofthemechanisto degradtnemandsolvananyelatedssues
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| Marine Ecosystem Degradation and Solutions A
Microbial Perspective

Arnab Kakati (I Year)

Whatreallycome@ ourmindwhenwethinkof anoceanPhedeebluecolourtidesfisheandslandand
manymore It would be really abstractf we neglectthe tiniestmemberf the blue planet,the
microorganisn®urprisinglthemarinanicrobiomes considerett accounfior thelargespopulationf
themicroorganisroathisplanetThevastnesd theoceanandseakelpsn theachievemeotsuchuge
numbenf microorganismEhesenicroorganisrasethetrue forcein maintaininthemarineecological
balancel hemajorquestions thatwhyandhowarethesemicroorganismsinfluentiafor otheraquatic
organismAPeallmicroorganisraboorfor theaquatitfe?

Thevarietyandvariabilityf themicroorganisnrsmarinenabitamake# difficultto studytheirprecise
functionandmetaboliprocessedencemetagenomsequencingusedo studythegenetienateriabf
themicroorganisnamdfindouttheirpotentialo produceisefuproductsvithouthavinghemto culture
them Themicroorganisrfaundn thedeepegiartof theoceanarethoughto consummostoftheCGO,
foundin theatmosphermaf the planetandconvertheminto organienatter Thesenicrobefiavebeen
playinggreatolein maintainingpeecologicélalanctralongtime
Themarinemicroorganisnesinalsobe appliedo conservéhe coralreefs Theymakethe coralreefs
resistarnb variousliseasesdothersimilaproblemarisingn oceanOneof thewaydo conserveoral
reefdyinoculatinthemwith appropriateicrobeandthentransplantirtesdealthgoralsntoaffected
reefs

Marinemicrobeslsoplaya significanle in tacklingoollutionproblem#n oceanandseasncreass
plastigollutionin the oceankasaisedseriousoncerngloballyHoweverthe newlyevolvednicrobes
servasaremarkablsolutiorio thisproblemBacterithatgrowandeedonplasticareusedaxtensivein
theremovabf plasticilcom seasindoceansn alargescaleForexampleldeonelsakaienbslpsn the
degradatiorariouplastibottlesvhicharedisposely humanm aquatibodiesResearabunderwato
utilizethesenicroorganisnmgoroductionf sustainalieo-plastics

Apparentlymarine microorganismare of greatimportancen the field of biotechnologySuch
microorganisnizavethe capabilityof survivingin variousadverseenvironmentatonditions The
biomoleculgkatallowthemto surviveindersuctconditionareimportantesearctoolswithimportant
potentiaapplicationsorexamplescientistsavesolated Pseudomapaghichsecretanaturapolymer
callegolyhydroxyalkanoasedn theproductionfvarioudiodegradalpiastics
Various©iumanvastemfluencéhegrowthof E coliin coastalvaterandf theyaresomehowgestedian
causetestingbroblemandothermajororgardamageBiseasesiclasfin rot andfishdropsyrecaused
by bacteriunPseudomdhesescefemespeciesf bacteridelongingp thegenud/ibriareinvolvedn
causingibriosign salmorand manyotherfishesManyfishesare alsoaffectedy the Mycobacterium
tuberculodig causativagenof tuberculosi§urthermordhe virusesausingiepatitish, Hepatiti€,
polioandprotozoarmsausingiardiasandcryptosporidiosisefoundnostlyin costalvaterandestuaries
Climatds oneof the mostinfluentiafactorghataffecthe marinemicrobiomandall otheraquatidife
formssupporteldytheoceanWith anincreasim theamounof CO, producedueto humarmctivitieghe
temperaturef oceantiasbecomevarmerandalsoled to therisein its acidicnature A risein the
temperaturef the oceanalsocauseseverdarmfukeventsuchasformatiorof algabloomdeadindo
depletioof manyhutrienteindeleaseftoxicsubstances
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ThePseudaitzschidloomin 2015hada greaimpacin thefishindustryin USWestCoastlt affected

manymarineorganismaswell asthe humansvho consumed. Plastigollutionis oneof the major
problemsn presenscenari@andaccumulatioof the plastiodegradingacterian largenumberhasa
negativenpacbnthemarinenicrobiomelso thepollutiongauseblyoil fieldsanddepositioaf various
sedimentBom miningactivitieglsohavea negativémpacton the marinemicroscopilife. Thusiit is
evidenthatthoughmarinanicrobelavea significarble in maintainingquatitife, butdueto countless
humaratrocitiegheyhavéeerstrugglinépr theirownsurvivalT herefor@reservingndmaintainintpe
seaandoceanisveryimportanto solvemultipleenvironmentelsues

| Under the SeaAcrossthe Sky!

ShreyaSharma(ll Year)

Whywe humangakesomuchtimeto analyzgoodnedsehindeverything®e, asa communityhaveto
broadewurthinkingandvisualisthevariousispectsf nature Theamounof pollutiorcreatedhy usasa
wholeis causingravedlamag® theenvironmenbueto humaractivitieshelevelof greerhousgases
hadeernincreasingausinthedepletiof ozondayemvhichurthermpossethreato humaimealttandhe
ecologicddalancd hereforesomenew,strongandbetterinventionanddiscoveridsaveo takeplacdor
bettermenodf mankincdindenvironmerdswell A discoverwasmadeo reveathe gloriousanduseful
world burieddeepinsidethe seacapabl®f bringingabouta revolutionarghangen the workingof
industries

ResearchefsymUniversityf Florida,foundabacteriumamed hiomicrosmiranogedaepnsidehe
oceanproducingarbonianhydrasehilebeingableto withstandhightemperatur@he enzymevhich
helpdo removecarbordioxidein organismendis alsocapablef neutralizintargeamounbof industrial
carbordioxidein theearth'atmospherepneof the majorgreenhougmsess carbordioxidewhichis
mostlyproducetby thecombustioof fossifuel (fuelgas)andits useis raisinggoncernd hisgasanbe
sequesterbg T crunogeffdisbacteriunsfoundcheahydrothermakntssotheenzymesatit produces
bythemisaccustomeahightemperatur@ndconvertsarbomioxidentoharmlessompound

Thislittle creaturdhasevolvedo dealwith the extremaemperaturandpressureghereforet haswell
adaptedb the conditiongrevalenin industriakettingsTheenzymeatalysabe chemicaleactiorof
carbordioxidewith water Thisinteractioof theenzymevith theatmospherearbordioxideconverts
into bicarbonateyhichcanbe furtherusedn the productiorof bakingsodaandchalk In anindustrial
settingthe carbonianhydraseouldbeimmobilizeavith solventnsidea reactovessehatservessa
largepurificatiorcolumn Furtherwhenthe fuel gaswill pasghroughthe solvenit would eventually
converthecarbomlioxidantobicarbonatesingarbonianhydrase

The industrialquantityof carbondioxidewould requirea largeamountof carbonicanhydrastor
neutralisatioResearchdravdoundoutthewayto producehisenzymevithout havingo harvesirom
thesededsTheyhavestartegrroducintheenzymdsygeneticallgngineerde coli Theenzymesnotso
efficienin convertingarbomlioxideio carbonatscomparetb thebacteripresenin thesedloors

At last,it isimportanto designoolsthatcanhelpusutilizethe potentiabf microorganisrbsrieddeep
insidehesedo combaincreasintarbomlioxiddoadn theatmosphere
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| A tete-a-tete betweenMicrobesé

Archana(lll Yean

A teamof researcheled by the Netherlandsistituteof EcologyNIOO-KNAW) havedemonstratddr
the first time that two differenttypesof micreorganismse., bacteriaandfungiusevolatileorganic
compound¥OCs)ksuchasterpenego holdconversationmsbetween'We actuallypelievehatterpenes
arethemostpopulachemicahediunonourplaneto communicatarough,theysaid Theresearchers
explainetlowasoilrhizospherlzacteriur®erratiplymuthicansmelthevolatileerpeneproducetlya
plantpathogenitingus-usariuoulmorurt respondsy showingnotilityin the normotilecellsandby
producinghanyolatileecompoundsitsown

Researchensorkingon organicompoundsuchasterpenesoundthattheyareby no meanshe only
volatileorganiccompoundwhichare essentigbr a goodchat Theyhavealsofoundother volatile
compounddyut becausef the efficiencyandubiquitousappearanad terpenestheywere choseras
universatommunicatingoleculéetweemicroorganisnmlanthavealsadbeerknownto communicate
viavolatileorganicompound3 hes&/OCsareeitheremittedn theairasvolatiiecompounds theyare
secreteth thesoilwhereheysolubilizandtravelthroughheporesandair pockets thesoil Moreover,
somestudiebavealsandicatethatplantcommunicateth eaclotherviarhizospherfongusrhefungus
presenin theformof networkin thesoil,carrieshemoleculamessengdrstweeplants

A studywasconductelly observing rangeof fragranor volatilecompoundsynthesizdyy thefungus:
culmoruifheyobservethatthebacteriun® plymuthicaspond® theVOCshy switchingheexpression
of genesTheVOCsaffecthebacteriatellmotilitywithoutdisturbinghebacteriatellnumbersaVith the
help of transcriptomiand proteomiaata,they successfuligentifiedthe proteinswith alteredgene
expressioM heproteinsuchasFlis aflagellirspecifichaperon&imbriaA andchemotaxisroteinlV
showeenhanceexpressiomheseroteinsvereinvolvedn the flagellgproductioncell adhesioand
movemendf bacteriuntowardsstimulugor colonizatioandgrowth Besidethe expressioof motility
factors,the bacteriumalso showedenhance@xpressiof genesand proteinsinvolvedin signal
transductiohes@roteinsverefoundo regulatenotility,cellgrowth cellenvelopbiogenesimlerance
to multipledrugsandnutrientuptake Experimenteaaveshownthat VOCsconsiderabnhancénhe
bacteriatell wall permeabilityrhe metabolomictudyrevealedhat VOCsalsoactivateertaingene
clustersnvolvedn secondamnetabolitproductionThevolatileterpenegroducedby the fungusip
regulatethe synthesisf aterpenesynthasgendoy producingnunusuaknduniquevolatilecompound
dodorifaiby the bacteriumThesamicroorganisnmot only exchangthe messagedth the help of
terpenebutalsosenséhechangeas theirenvironmertausetly thechange theterpendevelsandin
return adaptthemselve® the changeccordinglylhus,the studiexoncludehat VOCswhichare
considerei bethe metaboligvastesf microorganismesein-factverycruciafor fungiandbacterigo
holdlongdistanceommunicatians
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| Microbes: TheKings of Restoration

SauravMalik (1l Year)

Ecologicatestorations a globallyimportantand welHinancednanagemeimterventiorto combat
biodiversitgleclinesindlanddegradatiofEcosystemestoratiorns increasinglelieduponto combat
globatieclinén biodiversitgcosysteservicegndandquality

Thedegradatioof ecosystenasieto humaractivityhasncreasenh intensityin the lastcenturyor so
Ecologicakstoratioms theonlysolutiorto thisproblemrepairingnd indeedin someplaceseplacing
theselamagexystemsithoneshatarehealthieandorovidenoreecosystenerivedjoodandservices
Until now,successfetologicakstoratiohasnvolvedathercrudetechniquesuchassoilremovaldeep
ploughingandbothherbicidedandmechanicedmovabf speciest iswell knowrnthatmicroorganisrage
essentidb the soil structureandsoil function particularhfor the degradatioof organianatterand
nutrientcycling,in regulatingplant productivityand communitydynamicsHence the studyof soll
microorganisnsanextremelymportanpartof anyprogranaimedatrestorationf anecosystem
Recentlynicrobebaveéeerinvestigatad two waysn relatiorto restoratianT heirrelativepresencis
usedo indicatehe stateof theecosystem referenceo targets i tomditibnsandmanipulatioof the
soilmicrobiomesalsdeingxploredoasto enhandhespeedvithwhichthesystersarbemovedlong
to the desiredstate(by overcomingioticbarriersgitherthe absencef desirableomponentisuchas
mutualisjor thepresenacaf undesirablésucltagnvasivplants))

Theuseof soilmicrobiatommunityo indicatehe conditiorof soitbase@cosystenmmdongbeenn
practiceTheres a clearevidencehatasintensiveiseof sitess deliberatelglecreasdd restorea more
naturabtatetheratioof fungato bacteridviomasscreaseasmorecomplexrganienateriaéntershe
soilmatrixin thesesystemandphysicallisturbancekecreaseT hisratio of fungato bacteriabiomass
increasesirtherwith forestdevelopmerassystemmovefrom earlyto later successiorgthgesrhis
suggesthatthe microbiatommunitys greatlyinfluencetly whatis goingon aboveyroundandcanbe
usedsanindicationftheimpacofrestoratiomanagemepractices

Mycorrhizaethe associatioaf plant roots with fungi, hasbeenknownto markedlyimprovethe
establishmeandthe successfakistencef the targetplantspecieandhavealsobeeninkedto plant
diversityandproductivityT hisassociatiosawin situatiorior thefungusiswell astheplantasthefungal
partnegainseadyacceds photosynthajélseplantgairaccess minerahutrient&ndprotectiorirom
pathogenanddrought In the restoratiorof extensivelgisturbedareassuchaslargescalemining,
mycorrhizagfferaneconomicateansf establishipdantcommunitie¥ heinvestigatiaof soilmicrobial
communitiga systemsndergoinggstoratiors providingmportaninsightgtohowpristineecosystems
work Asecosystemsaturethereis anincreasi theproportiorof fungabiomasism comparisoio the
bacteridbiomassndaroundnid successi@stheroot exudategeakthetotalmicrobiabiomas soll
reachass maximumWith thepredominancéfungabiomass therhizosphertheresadecreasathe
diffusiorof plantexudates herestoratioprogramaimto cut shortthis courseby establishirffgngal
dominancat an earlystageThe statusof differentsystemsinderrestoratiorcanbe determinedy
measurintpesizecompositioandactivityof themicrobiatommunitgfthesoil Givertheimportancef
microorganisms establishingf a pristindandor restoratiof anextensivelgisturbedand,theyare
indeedhekingfrestoration!
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| Interactions between Human Immune System and
Microbiota

LakshayKumar (I Yeanr)

Thegeneramisconceptiaboutthe microbialvorld is thatthe presencef microbiakpeciemsidethe
humarbodycanonlybeanindicatiomfimminentiseaser physiologicdisordeiSuclanideasactually
completelynaccuratandobliviou®f the undeniabliactthatmostof the microbiakpeciefoundin the
humaibodyareindeedbeneficiailf notnecessastleadior orderlymetabolisnThemicrobiaspeciethat
colonizéhehumarodymainlthegastrointestinahct(GIT)andskin,arecollectivelyeferredo asthe
humamnicrobiotal hroughhecoursef evolutionthe humammicrobiotédnascoevolvedvith its hostto
exhibisymbios@ commensalisnthehumarmodyThereforahesenicroorganisrasgsfundamenttdr
humarnealthAnyunfavourabiimulimightresulin analteratiomf thegutmicrobiotaa processalled
dysbiosiDysbiosibasbeencorrelatedvith manydisordersncludingdrritableBowelSyndromé@BS),
InflammatoripowelDiseas@BD), obesityautoimmundisordersndallergiesThesignificanoaf gut
microbiotas clearconsiderinthe widescaleonsumptioof probioticsor live norpathogenimicrobes
with benefici@ffect®nthehost Prebioticarenondigestiblearbohydratedichactasnutrientsources
for probiotianicrobe#\ combinatioof probioticandorebioticsreferredo assynbiotic

Whenwe talkabouhumamicrobiotawve needo considethepotentiapathogenicitf thesemicrobial
speciedn thiscaseye needto understanthat pathogenicitg in factcontextual.e, the abilityand
tendencgfanymicrobiaspecieshichspartofthehumamicrobiotésdependeminavarietyoffactors,
includingtateof activationfthehostgenetipredispositionf thehostandocalisatioof thatmicrobial
speciem thebodyHoweverthe presencef suchalargeamounbdf microbiaspeciem thehumarbody
doesosea considerabtareatof pathogenesighereforea largeamounbf work doneby theimmune
systenis aimedat the regulatiorof the activitieof the microbiotaThe hostachievethis securityia
limitingthe contacbetweerthe microbesindepitheliatissuesurfacesherebypreventingnflammation
andmicrobiatranslocatiomn the gastrointestin@ahct,the gutmicrobiotarecontainetdy the mucosal
firewal acollectiomfimmuneellsgpitheliatellsJgAantibodiegntimicrobigleptideandmucus
Mucusactsasthe primaryshieldoetweerthe gut microbiotandthe epitheliatell surfaceAlongwith
mucusintestina¢pitheliatellsalsoproducentimicrobigdeptidesyhichinduceantimicrobiadffectsn
casef failureof containmentiaenzymatidigestiowf the bacteriatellwall or disruptiorof theinner
membrané.g Re@G or Re@ gammareatea physicateparationetweerthe microbiotandthe host
intestineeferredo asthed d e mi |ziotntmvinigdirectbactericidaiffecongrampositivdacteria
IgAantibodieareproduceavhenintestinatlendriticcellscarryingnicrobiatommensalsteracivith B
cellsintheP e y patclieS heségAimmunoglobulimsgulatéhostcommensaiteractiody impacting
microbiatjeneexpressicgmswell aspreventingdhesioof bacteri#o theepitheliasurfaceMostactivated
andmemoryl cellsresiden regionsfthebodythatarecolonizetythemicrobiotasuchastheskinand
theGIT Theantigepresentingell APCspfthebodyhavecevolveaviththegutmicrobiotandhence
exhibitthe abilityto phagocytosatigensgvhile maintaininanmuneoleranceo the microbiakpecies
normallypresentn the GIT, in spiteof beingin closeproximityto them The APCsexhibita unique
phenotypeallednflammatioanergy.e. thenoninflammatopyofileof intestinainacrophagegerwhen
theyencountamnicrobiastimulin homeostataondition€ g Intestinahacrophagdsnotproducgro
inflammatoryytokines/hertheyencountanicrobeassociat@aoleculesuchasTolHikerecepto(TLR)
ligands
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Thesenicrobiaspeciegplayaverymajorrolein immunédnomeostasidoweverdueto thecomplexityf
boththe microbiotandtheimmunesystemthe exactunderlyingnechanisof theirinteractiofmasnot
beenyet elucidatedA lot of thesespeciebavea positiveeffecton the immunesystemFor example,
Akkermansiaciniphileasa protectivesffectagainsbbesityandtype2 diabetedt alsolowersbodyfat
massimprovegllucoséiomeostasecreaseslipostissuanflammatioandincreasegut integrity A
muciniphileroduces wide rangeof fermentativproductsjncludingshortchainfatty acids(SCFAS)
throughmucindegradatiohemajoiSCFAproduceblyintestindiermentativ@enaerobluacterianclude
acetatéC2), propionatéC3) andbutyratgC4), whicharefoundin differentconcentratioms different
partof thealimentarganalspecificallgboutt3mMin theileum,130mMin thecaecurand80mMin
the descendingplon Theyactassubstratdsr the intestinatells, providind>-10% of the humarbasal
energyequiremenihesé&SCFAprovideprotectioragaingjutinflammatioandregulatéeucocytega
stimulatiorof endogenodreefatty acidreceptor§FFAR)ike FFAR andFFAR (therebystimulating
increasm theexpressiaof polypeptid¥Y or thesatietyhormonandincreasingutmotility),aswell as
inhibitiorof histoneleacetylagd DAC) SCFAalsaegulat@roductiomf cytokineéTNF , I1L-2, IL-6,
IL-10 andfacilitateecruitmenaf circulatingeucocytes inflammatorsites
Severattudiehraveshownthata lot of diseasemre accompanidyy dysbiosisndicating correlation
betweenthesaliseasesdthe gastrointestinaicrobiotaThenormalgut containghe phylaFirmicutes
Actinobacterid/errucomicrohi@acteroidetesdthe speciefaecalibactenuausnitzil he gut of a

patientsufferindgrom obesityexhibitdowerlevelsof BacteroideteégerrucomicrobendFaecalibacterium

prausnitaindincreasekgvelof ActinobacterendFirmicutesGIT in casef autisnmspectrundisorder
showsignificanteducetevelof Bacteroidetasdncreasm thebacteriajener&lostridiu@ollinsella
CorynebacterioneandLactobacillaswell asincreaseproportionsf the yeasCandidsppAnother
examples shownby C r o ldieseasan|BD) Patientsufferingrom C r o hdise@shaveshownan
increas@é Ruminocoogonavusinddecreasm FaecalibactenuausnitziBifidobacteriadolesceaingl
Dialistenvisygn theGIT,alongvithanunknowspeciesf Clostridium

Henceijt is clearthatthe humammicrobiotalaya significantole in bothinnateandadaptivéemmune
homeostasisisalsacleathatdysbiosisanseverelynpaimphysiologicalnctioningfthebodyandead
to variousliseasesmdautoimmungisorderd herefordt isnecessaty understarehdregulatallthose
humarpracticethatcanalterthe gut microbioticompositiorsuchasantibiotidreatmentsjaccination,
hygienpracticeanddietaryconditions

In astudythegutmicrobiatompositioof thefaecamatterof Europeaandrural Africanchildrerwas
compared hedietof Africarchildrenisrichin fiber,starclandplantpolysaccharicesdliow in fatand
animaproteinwhereathedietof Europeaahildrens highin sugarstarcrandfatandlow in fiber As
comparedith theEuropeaoohortthemicrobiotaf the Africarcohortshowea significardepletionn
Firmicuteandanincrease Bacteroidete&n interestingspecof thisstudyshowedhatthe bacterial
gener®revotebadXylanibacterhichencodgene$or metabolizinglantpolysaccharidegrepresent
intheAfricarcohortutabsent theEuropeacohorcompletelyl heAfricarcohortalsalisplayechuch
highetevel®f antiinflammatomnoleculdgke SCFAprovinghehypothesis
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| How do Microorganisms evade host Immune System ?

SaumenSain(lll Year)

Immunityis the ability to resista particulardiseasespeciallyhroughpreventinglevelopmertf a
pathogenimicroorganisor by counteractirteeffect®f its productdytheactiorof specifiantibodies
or sensitizeghitebloodcells Multicellulaorganismsosses&rysophisticatetkfensenechanisntisat
aredevelopetb countertthe continuoumicrobiahttackof the environmenwithin the host However,
pathogensaveachroniénfectionsTherearenumerousirulencestrategiegsedoy pathogens infect
humansvith few generaiechanisntisatarebeingshare@monghe pathogena orderto exploitthe
immunesystemTheabilityof pathogeto mountanantiimmuneesponsi infectechostorganisran
ultimatelyesulin acutaliseasehroniénfectionor pathogeclearanc&heabilityof apathogeto evade
hosimmuneystenstermedad A#h tmimuni t y 6

Anorganisrfailsto establisitselfandcouldnotcausanydiseaséit iseasilyecognizeahddestroyelly
thehostimmunesystemHowevertheimmunesystendoeshotalwaysucceerh its task astheinvading
organisnwdtenevolvestrategider evadingr suppressitigeh 0 snimirsgesponde thatorganism

Thereare different strategiesevolvedin different organismsagainsthostimmunity :
Varioustrategiedirecte@gainstdaptivenmunity

AVolecular mimicry : Microorganismsimicthechemicair genetibuildupf thehostsothattheycan
residein hostcellswithoutbeingattackedby the hostimmunesystemThe bacteriunBacteroidés
example,can avoid evokingan immuneresponsen mice Mycobacteriparatuberculdsas been
demonstratedusehisstrategyn animals

ASuppressionof immune system In thissystemthe pathogerspecificallargethoseémmunecells
thatreactagainghem Bydoinghis,theorganisn@eventhebodyfrommountingnimmuneesponse
againghem Two notabléacterighatsuppregbeb o drgadtemgaindhemare Mycobacterlaprge
the causativagenof the diseaskeprosyandMycobacteriuirerculgsiee causativagenof the disease
tuberculosikbothcaseshelnterleukir? responde thebacterissreduced

Immunesuppressiosa generainechanisfoundin manymicroorganisnisor exampleStaphylococci
produceoxindike Staphylococesadterotoxingndioxicshoclsyndromexinl1 (ToxicShocksyndrome)
thatactassuperantigei®iperantigeareproteinshatbindtheantigemeceptoref verylargenumberesf
T cells,stimulatinghemto producecytokineshat causesignificansuppressiasf immuneresponses
Extremecasef immunesuppressiosAcquiredmmuneDeficiency soevolvediariousnechanisns
overcomennateandadaptivemmunity,therebycausingliseaser Syndromevhichis causedy the
infectiorofaviralpathogefHIV)

Hiding inside cells: Varioudacterigdathogeravoichosimmuneesponséyhidingnsideheimmune
cells Bydoingso,theyprevenantigemresentatiomhichis responsibfer evokingnimmuneesponse
Thesepathogensultiplyinsidethesecells,andthenfurtherinvadethe hostbodyafterincreasings
numberMicroorganisnssichasBrucellsp Listeriap MycobacteriepraandMycobactertuiverculosis
infectmacrophagdbge phagocyticellsthat are normallyresponsibi®r destroyingnvadindacteria
Mycobacteriepnaearalsanvadendnhabitellghatarenotapartoftheimmuneystene g skincells
Ay altering antigen: Onewayin whichinfectiousgentgvadémmuneresponsis by alteringits
antigeng hisisparticularlymportantor extracellulgrathogenagainsvhoseurfacantigenantibodies
areproducedrhemethodbywhichapathogealterstsantigensicludeantigenidrift, antigenishiftand
programmegarrangemeirisheDNAofthepathogen
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Normallytheantigemf aninvading@rganisror a pathogethatis recognizelly thehosimmunesystem
existon the cellwall or the outermembranef thatorganismSomeorganismsioweveneleas¢ghese
antigenfrom their cell wallsto floatfreelyin the bloodstreamyheretheywill eventuallyneettheir
antibodyandwill bindto them thusrenderinghoseantibodiemeffectivanduselessgaingheinvading
organism

Strategiedirected againstPhagocyticcells

Phagocytese the MacrophagesdNeutrophilsarethe cellsresponsiblior engulfinganddestroying
invadingathogenBlanymicrobiastrategidsr survivahgaingihagocytexlude

Anhibiting Chemotaxis Chemotaxisthechemicgidhenomendrywhichthephagocyteseguidedo
thesiteof infectionsothattheycanbegirtheirtask SoméacteriasuchasStaphylocoeusysroduce
toxinsor factordike macrophagmigrationinhibitionfactorwhichinhibitthe movementf phagocytes,
preventintheiraccumulati@ithesiteofinfection

Anhibiting Phagocytosis In order to phagocytosfectiousagents phagocytesust interact,
internalizandexpresthem Somdacteriavad@hagocytosigpreventingeptidgresentation

Ailling the Phagocyte Soméacteriarecapablef releasingpxinsthatarelethato phagocyteBhus,
the invadingorganismsuccessfultyestroythe phagocyte& g Mycobacterituberculos&ireptococcus
pyogen8saphylocoamdBacillusnthragithebacteriurthatcauseSnthrax)
Virusesnustreplicateandproduceviral proteingo causenfection Howeveryiruseswhichreplicate
rapidlycanbe readilydetectedy T lymphocytesyhichcontrolthemin normalcasesSomeviruses,
howevegarenterastat&kknowradatencyn thelatenstatethevirusdoesotreplicatendhusdoesot
causeanydiseasandbecausthereareno viralpeptidepresenin thehostsystento getrecognizedhe
virusecannobe eliminatedSucHatentinfectionganbe reactivateth laterpartof life andresultin
recurrenilinessHerpesimplexirusesftenentedatency
VirusesuchasVaricellazoste(chickenpoxdndHerpeviridag Herpesimplewirusesyaricell&oster
virus,Cytomegaloviratc) evadéheimmunesystenby hidingn neuronadndnorneuronatellswhere
theymaypersistor manyearsTheyemergasn pathogenformswvhenthehostesistanagslow Thisis
the casealsofor bacteria.e, BorreliburgdorfeandBurkholdepaeudoma(tziusativagent®f Lyme
diseasandmelioidosjsespectivelyyherereportssuggestatdatsymptomef infectiorhavee-emerged
aftefewmonthso year¢B burgdorfg@andeverupto 60year¢B pseudomabdtiertheinitialinfection
Viralpathogermoneedo invad@hosicellto completéheirreplicatiosyclesOneofthemosidangerous
pathogerie emergén recenyearssthehumammmunodeficieneyus(HIV)whichhijacksheCD4+ T-
lymphocytde degradtheh o sahilifte countetheinfectiomwithastrongellmediateadnmunéCMI)
responsd@ heimmunevasiomethodasedyHIV aresofarreachinghattheyhaveobstructegrogress
towardghe advancemeoitdevelopingneffectiveraccing-irstly,HIV gainacces® a naivesubjecin
immuneprivilegeditessuchasthevaginar rectumthesareasrenot well suppliedby the lymphatic
tissuesubsequentlyevirusutilizesoreceptorCCRYCXCr4) to gainacces® CD4+ hostcellsThe
outcomésagradudbsfCD4+ T lymphocytesith graduakeductiof CMIfunctionn thehostandan
increasesusceptibilityf the hostto otherinfectiongbacterigbneumoniajr to tumors(feg Ka p o s |
sarcoma) hehostis alsosusceptibte theopportunistipathogeimfectionHIV casearecontrolledy
antiretrovirablrugsyhilesuccessfudccinearestill beingdentifiedndevaluated
Hencepathogenicigndimmunitygrowanddevelosa resultof coevolutionThemorecompleand
sophisticateslir immunesystenbecomesnorewould be the probabilityfor microbedo find some
breakthrougior it. | tgeatlyemarkabldathowthesenicroscopisrganisnisavebeerableto detect
theloopholesanddeceiveurimmuneystem/Nhoknowsythesenethowfcoevolutionwewill beable
to resisanddevelopmmunityo somefthemostfatainfectioudiseasésatclaim$ivesoday
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| How our Microbiome changeswith seasons?

Himanshi Upadhyay (I Year)

Our microbioméasheershowrto beinfluencetly changen season¥hehumammicrobioméncludes
microbefoundonor in thehumarbody Thebacteriatommunityn our gutis nota statigentity In fact,
justaswe go aboutour dailyliveswithin an evolvingdynamicandinterrelate@&nvironmenur gut
bacteridotoa It isnowbeingecognizetthatbeyondheorganandsystemis thebodyexternalactors
includingeasongariationsyhatwe eat,theanimalthatwe getexposetb, our sociainteractionghe
weatheexperienceaur worklife balanceandevenchangeis the seasorsanhavean effecton the
microbiome

A longitudinadtudyon the gut microbiomef Hadzgeopleof Tanzania tribe of huntergathererdias
reportedhatthe naturakeasonahriationsnuchinfluencedheir gut microbiapopulationTheHadza
activitiesargelyrevolvearoundoodacquisitioandaresubjectetb two distincseasonaetanddry The
microbiomeftheHadzaeopleshowedcycliovariation

Thegutmicrobiapopulatiofoundo bepresenin thedry seasongasndistinguishalethesubsequent
dry seasoneo, with theintermittentvet seasorcharacterizdxyy adifferentmicrofloraln anothestudy
conductetb look at the seasonahriationgn the microfloraActinobacteriglopulationthe microbes
associatedth processirfgtincreasad winterspecausa theintakeof highfat,low fiberfoodwhilethe
Bacteroidetgmpulatiorbecamenore abundann the summemvith the latter knownto bringabout
digestionfcomplexarbohydratpeesen fresHruitsandvegetables
Theideahatsomébacteriareonlypresenduringaseasosubstantiatdgebeliefshatourbodynaturally
changeendadaptw/ithweatheandemperatuructuationgo seasonabyipporourgut,it isimportant
to spendimedoingoutdooiactivitiesandeatseasonfdod Thiswill exposeurgutto seasonalicrobes,
boostmmunityandchelpreducestresevels
Finallyincludingrebioti@ndprobiotierichfoodsswvellasrequenboosthrouglaprobioticupplement
helpsupporourmicrobioméroughouheseason®ur gutisoneof themostimportanyetoneof most
easilyoverlookedomponentsf our overallweltbeingandjustlike we seechangeis our own mood,
energyevelsappetitelueto thechangingf theseasonsur microbiomeindergoeseasonfiictuations
too!

16



Life Under Lens | Vol. 5 | March 2019

| FecalMicrobiota Transplantfood that goesout comes
in!!
Siddharth Trigunayat (I Year)

The numberof studiesconductedn the humanmicrobiomead gut microbiomen particulahave
precipitatedrhestudiefiavehelpedisin understandinigerole of gutmicrobioméo comprehenithe
therapeutigotentiadf its manipulatiofrecamicrobiotéransplarfEMT)isonesucltherapyvhichaims
to changthemicrobiatompositioof therecipienandconfehealttbenefitdt involvetheadministration
of asolutiorof thefecamattefromadonoiintotheintestinaractof arecipientAsgrossst maysound,
butit isbeingecognizeakaveryessentitherapyn casesfvarioushronidiseases

It hadbecomevell establishédatthegutmicrobiomesvitalto us Thereareapproximately0t* microbial
cellantheentiregastrointestirtedict,andall areinvolvedn essentigrocessdike enhancirteimmune
responsaf thehostmetabolisnprotectinggaingiathoger@dmaintainingomeostasigherearecases
whentherearealterationis thegutmicrobiomegconditiortallecasalysbiosisyhicHeadso distortions
of thesemportantunctionsEverthougthe gutmicrobiomshowsesiliencesontinuouperturbations
dueto environment#hctorsetc maycausé to loseits resilienca-ecamicrobiotdransplandeek$o
restorahisbalancef thegutmicrobioméy introducinghefecaksampléromahealthylonor Thefirst
descriptionf the useof fecessatherapywasgivenby GeHongin thefourthcenturyin Chinato treat
varietyof conditionBke diarrhoedn 1958 Eisemaandcolleaguedsadescribetheuseof fecaknemas
for the treatmentof pseudomembranaaditis, markingthe introductionof FMT into mainstream
medicinel heprocesgsuallynvolveselecting donomwithoutafamilyhistoryof autoimmunenetabolic
andmalignandiseasemd screeninfpr anypotentiapathogen$hefecesarethenpreparedy mixing
withwateror normastalingollowedyafiltrationstepgo removenyparticulatmatter

Themixturecarbeadministerdtirouglanasogasttighe hasojejunalbe esophagogastroduodenoscor

colonoscopyr retentiorenemaFecainicrobiotéransplans usedn thetreatmenof diseasesusingr
causedy dysbiosidike inflammatorypoweldiseasebesityand Clostridiudifficileinfection(CDI),
especiallgecurrentCDI (rCDI). The conventionateatmenof CDI involvesghe useof the antibiotic
vancomyciabroadspectrumantibioti¢hatkillsanumbepf microbekadingo dysbiosendstherefore
notveryeffectiventreatingCDL

Alternatelyfidaxomicinvhichhasa narrowspectrunandselectivelyargetsC difficiles usedfor the
treatmentBut, FMT s far moreeffectivavith a curerateof 81% ascomparetb alow cureof 31% of
vancomycandidaxomicin

FMT is alsoquiteeffectiven treatingobesityamonggtumandt hasbeenfoundthatthereis a marked
differencan themicrobiotaf anobesendividuahndaleanndividualA studyconductelby Turnbaugénd
colleaguagportedthat colonizatioof a germfree micewith the obesemicrobiotdeadto increased
adipositascomparetb themicecolonizeavith leanmicrobiotaMoreovevhertheobesdransplanted
micewerecohousedvith the leartransplanteahice,the obesdéransplanteasiicewereprotectedrom
developintheincreaseadipositpndoodymassT hiswasoundo occurthrougltoprophadyeedingn
dung)andwasassociatetith transfeiof the leanmicrobiotdandBacteroideteis particular)nto the
obesdransplantedouse

FMThadardlyanyadversaffectsasstatedn theexperimentsonductenh thepastTheonlyfewadverse
effectsare diarrhoeaconstipatiorpostFMT whichlastednot morethan2 daysIn the entiresetof
experimentonducte@otainumbeof subjeatisedsnotgiven)therehadeeronlyonecasefdeattand
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2 casesfnorovirusnfectiorduringcolonoscopihismake§MTanefficienandsafdreatmentHowever,
it isnotwidelyrecognizeoly medicgbractitioners$n certaircountriebke USAandCanadtnetreatment
caronlybeperformedviththepatientsonserandhedonorshoulaitheteknowno thepractitioneor
therecipientTheUSfoodanddrugadministraticasaequireshepractitioneto obtairaninvestigational
newdrugapplicatioto administedFMT FMTclearhhighlightsowimportaneverthehumamxcretzan
be for the purposef treatingour own problemsEventhoughcurrentlythe treatments not muchin
practicebut with advancemeaittechnologynecancertainlyhopethatthiswouldcomeup asa viable
treatmengtrategy

| The Curseof the Pharaoh

Ashmit Mittal (Il Year)

AncientEgyptis a landof mysteriesArchaeologicalirveyfiaveuncoveredemnant®f arguablyhe
greatesincientivilizationg\ncienEgypiwasalandof beliefsstranggracticesjtualsgodsandspooky
cursedt wouldbesafeo saytherewasnevernothecivilizationwhichlivedsofocusedntheafterlife
Egyptianselievedhata persorepartingo theafterliferequiresll the basicmecessitiésatheneedn
thelivingworld Thesgossessiaamscordintp theirbeliefarenecessafgr himto surviveandreactihe
heaverts finallyreuniteviththegodser suffeiin hellfor eternity Thiswasnosimplgrocesd heburial
chambesf Pharac8eti revealmtricatadetail®fthejourneyo theafterlife

Pharaohserethekingsof Egypt Theybuilt hugemonumentsnownasPyramid& househeirmortal
remaingindpossessiofi$ieburialchambenserestashedith unimaginabsémountsf goldandsen
precioustonesvhichmaddehesehambengeryattractivéo TombRaiderduringtherecessiogra Most
of thetombswerelootedthousandsd yearsagopeforearchaeologiggerfoundhem It seemetkethe
fearof curseandgodsverenotenougio reasomwith theurgefor survivalMostof thetombsuncovered
to thisdayhadverylittle wealththanrecordedn ancienscripturesHoweverthe tombof a boyking,
Pharaofiutankhamus the only exceptianThetombwasunusuabecausi wasleft untouchedor
thousandd yearsindperhaptheonlyonetombwith anancienseaintact Thediscovergf thistombby
HowardCarterunderthesponsorshad the George&dwardstanhopiglolyneuderbertthe5th Earlof
Carnarvosparkedrenewethteresin Egyptologiiowevethefateoftheteam
involvedvasotsogood Manyofthemmetmysteriouseathbeginningith LordCarnarvonyhodiedof
amosquitdite onthecheelandhisdogwhodiedat theexactimethousandsf milesawaylt wadater
foundthatthePharaohada similalesioratexacththesamespot Remainsf DNA of malarigparasites
werefoundonthemummysuggestingalariaparasitenfectionsTheseleathdurtherfuelledby authors
andmediazreated T GueseftheP h ar ao h &

Butthequestiors6 Wahsacurseor afatefuh ¢ ¢ i Aceonntsfs®ctcursearerareandtherevaso
suctcursanscribednywherm relatiorto Tutankhamu@ursesavebeerfoundn thetombf theold
kingdonera Somesuclexamplemsrethatof AnkhtifiandKhentikdkhekhi

Whatwasthiscursehatthe highpriest$adput to protectthe integrityof thetomb2NVasit something
elementar somethingupernatural?

To analyzthematterogicallyve musttakeinto consideratidhe possibleonditionsisidea stonaoom
that hasbeendevoidof freshair for thousandsf years One featurethat would attracteyesof any
microbiologistouldbethelargeamounoforganimattepresentithin Thetombslidnotonlyholdthe
mummifietdhodiedyutalsatherfoodstufitke meatfruitsandvegetablssll thesdéoodstuffare-
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reportedigpoiledn themoderrworld by bacteriandfungi Alsothe stonebuildandthedarkinteriors
wouldhaveonlyprovideédarkandmoistchamben thefaceof adesertA heavefor microbiagjrowth
Right??

In1922 LordCarnarvorBritishsponsaof archaeologlyedaftervisitinghekingT u t a n k tbnabmu n
wadaterfoundhatsomdombscarrymoldsncludingwo dangerowspecieaspergillngeandAspergillus
flavusSomeéombsnayalsthavesomespeciesf PsuedomamaStaphylococsoentiseschavaletected
ammonigased$ormaldehydandhydrogesulfidansidehe sarcophamidicatingnicrobiahctivity The
dropping®f the bat inhabitinghe tombsalsocontainedungalsporeswhichmight havehelpedin
inoculation

Thecursefthepharaomighthavéeeraninstrumendf keepingwayheraidersThecursanighthave
verysimpleexplanatiotutnomattemwhat theideaof acursewill neverfailto attracpubliamagination
andwill thusalwayBveonprotectinghekingin everlastingleep

| Human Skin Microbiome

PreethaGoswami(l Year)

Theskinis thelargesbrgarof thehumarbodyanddespitdeingooorin nutrientandbeingacidicit is
hometo a varietyof microorganisntige bacteriafungiandvirusesvhichconstitutethe humarskin
microbiotaSkinmicroorganisnhsiveadaptetb utilizethe limitingnutrientsavailablen the skin In a
healthyadult, the skin microbiotaemainstableover time, despiteenvironmentaderturbationsr he
primarytaxonomigroup®f skinmicrobiatommunitincludeéActinobacteri&irmicuteProteobacteyia
andBacteroidEsemicroorganismeesenbntheskinservasaphysicdlarrietto preventheinvasioby
pathogen8Vhenthe skinbarriergetsorokeror whenthe balancbetweetommensadsmidpathogerns
disturbedskindiseasar eversystemidiseasearresult

Humanskin sitescanbe categorizeds sebaceousily), moistor dry basedn their physiological
characteristi@ifferentireasf theskinarecolonizetly differentypef microbedependingportheir
adaptabilitio a certairregion Sebaceoaseassuchasthe backface areabehindheearstendto be
colonizebythelipophilidacteriaRropionibacterithemoistskinareasendto becolonize8ly bacteria
suchas Staphylococand Corynebacteritira organismsvhich are knownto be presenin humid
environment@lthougliryareasftheskinhavelowerbacteridbad thediversityfbacteriaarborets
muchhighethansebaceoandmoistites

Drier areaxontaingreateramount®f ProteobacterendBacteroidetes comparisoto moistand
sebaceosgesCertairspeciesf bacteriareresponsibfer bodyodourlt iscauselybacteriavhichcan
brealdownsweaandslargelyinkedto theapocringlandsIn ourdayto-dayliveswetendto usecertain
cosmetiamourskinin theformsoflotionscreamer asmeant enhandeeautyl heseosmetiantain
chemicalthatinteractwith the skinmicrobiomeManyof thesecosmeticsontairagentshaterodethe
microfloraf theskin,andcancauseiseasas thelongrun Theexposuref skinto twentyfirstcentury
cosmeticspapsantibioticsteroidandshowers,

doesappeato havealteredthe naturamicrofloraof humang the modernworld Thisalterationn a
numbeofcase$abeeracausefincreaseslisceptibilitp diseasemdnfections
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