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MeTaBnpoMm yesioBeka: crAssphage

* Heknn goar ¢ HeM3BECTHbIM X03ANHOM
(Bacteroides)?

* PacnpocTpaHeH B KMLLIeYHMKe YesioBeka (a0
80% pvgos BI14)
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“Earth's virome”

* 13 ~3000 meTareHomoB cobpaHo 700 000
BUPYCHbIX KOHTUTOB, X035eBa ornpeaesieHsbl
NULLb AN HEOGONbLLIOW YacTu

Quick Genome Search:

Go

INTEGRATED MICROBIAL GENOMES / VIRUS

My Analysis Carts**: 0 Genomes | 0 Scaffolds | 0 Functions | 0 Genes

Home Find Genomes Find Genes Find Functions Compare Genomes My IMG Data Marts Help

IMG Viral Content
Viral Datasets The IMG/VR system (hitp:/nar.oxfordjournals.org/content/early/2016/10/30/nargkw1030) serves as a starting point for the

o

Isolate Viruses (iVGs)
Metagenomic Viral Contigs
T06631
{m\VCs)
Total \iral Datasets 715073
Access provided by Scientific Research Institute of Physical-Chemical Medicine
Viral Clusters
Viral Clusters 108854 EEEEZ_ H Altmetric: 430 More detail >»
Viral Singletons 260380
With Host Article
lsokie Vruses (Vas) g9tz : Vs
Metagenomic Viral Configs 1 Uncovering Earthg virome
{m\Cs): spacer hit
Metagenomic Viral Contigs David Paez-Espino, Emiley A. Eloe-Fadrosh, Georgios A. Pavlopoulos, Alex D. Thomas, Marcel
13 ,
(mVCs): total Huntemann, Natalia Mikhailova, Edward Rubin, Natalia N. lvanova & Nikos C. Kyrpides
Viral/Spacer BLAST Nature 536, 425-430 (25 August 2016) Received: 23 November 2015
doi:10.1038/nature19094 Accepted: 08 July 2016
Download VPF Models Download Citation Published: 17 August 2016

Download IMG/VR Database

Bacteriophages Microbial ecology

Phage biology




Kak HanTn BUPYCHbIE
nocnenosartesnibHOCTN B WG S-
MeTareHome?

[1o romMmonormn:

e [1o cxoOcmasy ¢ U3BeCMHbIMU BUPYCHLIMU 2eHOMamu
HepocTatKum:

- TekyLine 6as3bl JaHHbIX 0XBaTbIBAOT /INLLb HAYTOXHYHO YacTb
BUPYCHOro pasHoobpasuns

- OrpOMHas BapnabenbHOCTb BUPYCOB
* [1To cxoOcmsBy ¢ U3BECMHbIMU BUPYCHbLIMU 6e/1KamMu

[Mporpammsl, BbluMCASAOLIKE “TpoparoBblie” 1 “charoBbie” 061acTu Mo
naoTHocTn goarosebix 6enkoB: PHASTER, Phigaro, VirSorter

[1o cocTaBy:

« AHa/In3 KoAoHoBOro coctasa, GC-coctaBa 1 coctaBa k-mer'os
[Mporpammbl: MGTAXA v ap.



CKpbITble MapkoBckue moaenn (HMM)

[pednosioxum, Ymo
U3Ha4aslbHble COCMOSIHUS
Koma pasHOBEPOSIMHbI

CKyKa 03
YMUPOTBOPEHUE

CocCTOoAHMA KOTa KaK MapKoBCcKasa MoAenb

~

BeposiTHoCTb, uto [l = o L =0.333*0.3*0.4 = 0.04



CKpbITble MapkoBckue moaenn (HMM)

Amu cocmosiHUs1 CKpbimbl!
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CKpbITble MapkoBckue moaenn (HMM)
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[TpumeHeHne HMM B
bnonHopmaTuke

- [pegckasaHmne KogmpyroLmnx

nocnefoBaTe/ibHOCTEN -
A @) @Q@ &) [;z pomnae ) ]
&

x ATGCGACTGCATAGCATCTT observed symbols
y E,E,E,E,E,E,E,E,E;| | | |iE,E,E,E E,E, hidden states

- NMpepackasaHnn oyHKUUK Benka

- MpeackazaHne BTOPUYHOW CTPYKTYPbI 6enka
N BCSIKOE ApYroe...



I AQ QP

[IlpyumeHeHne HMM B
ononHgopmaTmke

- COOTBETCTBYET /1M HOBad
nocsiegoBaTe/IbHOCTb MMeKLLeMycs Npodono?

An aligned sequence family or “region of interest’ HoBas nocnenosateslbHOCTb:
.. ACA --- ATG ...
. TCA ACT ATC ... ACAACTAGG
. ACA C-- AGC ...
. AGA --- ATC ... MOXHO BbIUNC/IUTL NO NPOQUII0,
. ACC G-- ATC ... C KaKoli BEpOSATHOCTbIO OHa

A “classic” profile summarizing the sequence family OTHOCMTCA K AaHHOW Tpynne.

1 2 3 4 5 6 7 8 9
.8 . 0.8 0.2 1.0 .
0.8 0.2 0.2 0.2 . 0.8
0.2 0.2 . 0.2 0.2
. 0.2 0.8
. . 0.4 0.8 0.8 . . .
A C A - - - A T C

ACAATC is the consensus sequence



[TpoPubHLIE CKPbITbie MapKOBCKNE
moaenn (HMM) ona npeackasaHus
doyHKUMN OenkoB

Multiple sequence alignment

MNpumep nenTuaa:

Sequence 1 F E I L g H ¢ L I v

Sequence 2 F E A F G Q T M F Q

Sequences: i B F p B & B EF L% FKVVSACILV

Sequence4 F P ¥ ¥V K E A I L K

Seque 5 F K v L A A vV I A D

Sequence: L B F I S E € I I Q Peluaem, NpUHagnexunT Sin OH K

Seque F K L L 6 N ¥ L V ¢ Yy
AJaHHOMY CeMeNCTBY Ha OCHOBE
BEPOATHOCTEMN

1 nocnenoBares/ibHOCTU

@ % $ @ @ % @ @ ;\ﬂﬂl\gz:ﬁﬁmcnon NPONMCaHHbIX B

[ = insert state

M = match state

D = delete state




Prokaryotic Virus Orthologous
Groups (pVOG)

‘b

. . s . . - . \
New features added to the pVOGs Database: Viral Quotient measurements Searchable javascript tables (it may take a moment to load when a large content is displayed)

Welcome to the pVOGs Database

t biological entities on earth and encompass a vast amount of genetic diversity. The recent rap

“Viruse pid increase in the number of sequenced viral genomes has created un

structure a..ﬂd evolution ':-r' :.he '.-'rr:“»“p.here. Kristensen DM et al., 2013.

hl.l_l‘“anl| complete genomes of viruses that infect bacteria and archaea (Prokaryotic Virus Or

etics, genomic epidemiclogy, metagenomics, systems bio y, among othe

This website provides access
keeps growing and may have a w

to the most recent database 9,518 orthologous groups shared among nearly 3,000 t
de range of applications in different areas of life sciences including taxo

This webpage is a resource portal which provides access to the updated set of pvOGs', previously known as POGs (Phage Orthologous Groups):

virus genomes used for this update in the ving Genome Table. General desc Gs obtained for this update will be find at the VOG Table Acces:
d pVOG may be found following the links present in both tables. The Viral Quotient (WQ) measurements have heen anl I.=u t OG tables, such as V@G0008B showing a VQ of 1 (a gene only
vides VOG alignments, HMM profiles and files of all VOG tables in tabular delimited format for dowi y of updates and new releases can be followed at News & Updates pa:
in this website is also provided.

1 Would you like to know more about how Gs were obtained? Read about them here Grazziotin et al, 2017. ~

2 Read more about Viral Quotient measurements: methodology was previously described by Kristensen et al., 2013, ~

Importance and Applications of pVOGs

v To understand the history of viral protein families
v To aid in evolutionary classification of known phages
v To be applied in the reconstruction of ancestral phage genomes

v To help annotate orthologs from poort

y characterized genomes

v To identify virus-specific genes that could be used as diagnostic markers of prokaryotic viruses presence in a given environment



Bupyc He MOXXeT 06onTUCL 6e3 Kancuaa

Human Bacteriophage Influenza Adenovirus Tobacco Ebola

immudeficiency virus mosaic virus virus
virus

Ha npaktuke byaem ncnonb3osarb HMM-npodonnu
KancuaHbIX 6enKoB




Kak npeackasarb xo3amHa?

BLAST (ecnn noBeser)

Koppenauun npeactaBneHHOCTU (eCNN eCTb
MHOro MetareHomMoB)

Ecnn ecTb CX0ACTBO C U3BECTHbIM BUPYCOM,
MOXHO CNpOoeLnpoBaTb NHOPMALINIO O €ero
X035IHe

CooTBeTCTBME NocneaoBaTeslIbHOCTU BUpyca
CRISPR-cnencepam 6akrepun-xossamHa



Kak npeackasartb xo3anHa? CRISPR

o Cneuncepsbl AninHon 24-50 n.H. B 5

reHomMe xXo3anHa — pparMeHThbl
dhara

* EcTb 6a3bl criencepos
N3BECTHbIX 6aKTepum

 CpaBHeHMe Hen3BecTHOro ghara
C 6a301 Takux crnencepoB AaeT
BEPOSATHOCTb HANTU XO3AMHA

Mobile genetic
element

Adaptation g Spacer acquisition
from target

I R:PEAT REPEAT [EEOER) REPEAT N

Transcription of
CRISPR RNA
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arget degradation
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Cnacvo6o 3a BHUMaHue!

Obcyoumb mMema2eHoOMUKY, bakmepuoga20o8 U BUPYCHbIE
6e/1kU MOXXHO N0 NoYMme:

estarikova@rcpcm.org
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