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Three whales of environmental biologyv
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In terms of molecular genetics and
bioinformatics
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At first, biodiversity

Konovalova O. 2012. Mycobiota of brown alga Ascophyllum nodosum (L.) LeJolis in
White and Barents seas. PhD thesis. Lomonosov Moscow State University




Phylogenetic studies

* Phylogenetics analysis of different group
of marine fungi
* Genomic studies of marine fungus

Acremonium fuci — comparative analysis
of mitochondrial genome (almost done)
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Konovalova O., Logacheva M. 2015. MITOCHONDRIAL GENOME OF MARINE FUNGUS ACREMONIUM FUCI. Mitochondrial
DNA. In press.




Metagenomics

Experimental design
Sampli:ng
Sample fracjii&iqation
DNA extréctiég
DNA sequ:encina
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Statistical analysis

An notaYtion
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Metagenomics. White Sea

* 993 OTUs, 44 identified to genus
level
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Konovalova O., Belevich T., Logacheva M., Milyutina I., Goryunov D. 2015. The first trial of studies of ice

mycobiota in White Sea. Materials of 3rd International Mycological Forum, Moscow. Nat. Acad. of Med. Myc.
Vol 4.pp. 203-205.



Problems

* Biological contamination— sequencing of all
living cells in the sample

* Genetic contamination—it’s hard to find
universal and specific barcode for eukariots or
fungi etc.

* Data contamination— chimeric sequences



Metagenomics

Atlantic Ocean, deep-sea sampling

he ocean & the lrgest ecodysem on Eath, and yet we
know very Nzle about It This & particalarly ouefor the
plankion the Inhabit the ccean ARhongh these org-
nimS are At least as tmportant 7 e Eath system 2
e rgndress and form the dase of marine fod weds,
most planiton are visidie 1 the naked eye And thas are
lugely oncharaerized B stody $s fovisdie workd, the
motingonadl Rera Oceans comsortiom, with wse of the
Nofpor research schooner Tare, sampled microscopie
plankon & 210 sies and dep@s up © 2000 m in AE the mgor
comanie regons daring expedigons
from 2009 through 2003(7%
Socorss depended an colladora
Son between sfemtists and the
Tare Exeditions logitics Tam.
The journey ftovohed not anly
sdence dut ako ocumeach and
edouton as well as negotigion
Sirough the shouls of kegal and
political regalagsons, fanding un-
cemindes ras fran piars,
and anpredictadie weaher (2). At
Warioas times, Jourmaliss, anists,
and teachers were ako on board
Visitors incioded Ban Ki-moon
(SecremryGeneral of Sie United
Nations) and namerows young-
e sagym el

Tara Oceans studies plankton at

PLANETARY SCALE

By P Bork, C. Bowler, C.de Vargs* G. Gorsly* E Kars et P. Win chier*

way tocnadle exensive da processing and inegatan on lnd (4)
The five Rescarch Articies In this swoe of Sefenae deses be the sam-
ples, dam, and anaysis from Tare Oceans (hased on a dam freeae
from 579 samgl o5 at 75 stgions as of Novembder 2013).

De Varms of al used Shosomal RNA @ne sequences © profiie
skanoti dversiy In e photsc one. This Tnnomic censas
shows thie most biodiversiy beSongs © podarty known Ineages of
ancultmred o cefledpotEN & al wsed
MERFTOMES D WAy Vs, Proanors, and plokanoes
They ctadilished a cgaiog with >40 million gnes and identified
Tmpergure & S driver of phote
microbial cammanity COmPOSRIon.
Bram ef al, by seqoencing and el
Ton micrasopy, fand Tat virass
are diverse on a regiomal hasis bat
Joss 50 00 4 godal sis The viral
commonitis are passtely tans
pated by cceanie currents and
smoctared by local enviranments
Lima-Mendez et al madelsd inter-
ations bhetween virases, prokary
e, and eskanotes. Regional and
#ohd parzmeters efine resaltng
nework Vilar ef al smdied the
dispersal of plankion as oomnse
carrents swirl araand the st
omn Up of Africa, wheve the Agultus

Mes, inSading  schookehildren
from e favedas in R de Janetro.

Sampling, asaaly 60 hoors per
site, hllowed standardued profocols (3) © capture the moTpho-
Sogscal and genete dversity of the ens re pilan Kion comm anity from
viroses © small 200plniton, covedng 4 stz rang from 002 gm
© aftw millimeers, In conte with physicdl and chemical indor-
mazon. Besides T sampling, 4 lad on board conTined 4 range of
online insTruments And M kToscopes 10 ONMOT Me content of the
they were heing collected. The main forns was on the
rich saniit upper layer of the occan (own © 200 m), det
ot 20me Defow was a0 sampled Guided by sge e and
sdentists sampied feamures such as mesoscale eddies,
assdic warrs, and amerobic 2ones, freqoeny In the
In addnion 1o being wed ©F & HOWGS S And ocANoTA-
samples were coliected far other analyses, soch as high
e roRcopy maging and fiow cyometry. The o ples
Bected on board were archived I 4 highly stmctared

S I sareliy parddon eonyslers s fwwordd.

0 are generged. Vertioal mbdng
n the rings drives nivo@n oeling
and selorts forspecific angan s
Rre Occans comdinad ecology, systems biology, and ccean-
ogrply © study plankon in 1helr eovironmentl canext The
project has genergad resouress Soch as an ootan microbial refer.
ence e cAatlog, a censos of plankton ives Ry covering virases,
and exkaryors, and © expiore interas
5005 between Them and theTineZrEion with environmental con-
ansons. Aoogh many more soch analyses will Sllow, ife inthe
ooean & @ready a Nzie loss mu Ay an itwis before.
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