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BBEAEHWE B BUOUNHDPOPMATURY
Jlekumm No2-3
[lpupopa, nepegada 1 XxpaHeHue

MHQPopmMauun. basbl AaHHbIX. buonorunyeckne
b/[1. ba3bl gaHHbIX NCBI.

Anekcen KoHcTtaHTHOBMY LLlanTaH, K.do.-M.H.

Caurt kypca: http://intbio.org/bioinf2018-2019

5 okTa0ps 2018


http://intbio.org/bioinf2018-2019

* B pesynberarte urpok nony4vaet 0.67 6mta nudpopmaumm

* Ecnun 6bl BeayLwuimm oTKpbIN ABEPb B CAMOM Hadarne — TonbKo
0.58 6uTa nHdopmaumnm

https://en.wikipedia.org/wiki/Monty Hall_problem



https://en.wikipedia.org/wiki/Monty_Hall_problem

[Mpupoaa MHPopmaumnmn



MHPOpMaLUA

C.OJXETOB
NMHOOPMALNA, 1. CeBegeHusa ob okpyxatoLem Mupe u ' X
NpoTeKaLWnX B HEM npoLeccax, BOCNpUHMMaeMble IQAKO?%M
4enoBEKOM NN cneumarnbHbIM YCTPOUCTBOM. CAOBAPD

PYCCKOI'O

JA3BIKA

... YHMBepcarnbHOro onpeaeneHuns
MHAOPMALIMK HE TOJSTbKO HET, HO U ObITb HE
MOXXET M13-3a LUMPOTbI 3TOrO MOHATUS.

H.H. MouceeB

Information is information, not
matter or energy.

Norbert Wiener

http://www.aselibrary.ru/press center/journal/irr/2007/number 3/number 3 6/number 3 6571/



http://www.aselibrary.ru/press_center/journal/irr/2007/number_3/number_3_6/number_3_6571/

MHPOpMaLUA
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iPhone 7 Plus CepebpucTnn EmKocTh

Tenepb BbibepuUTe eMKOCTb.

S 123 rs:

[ocraska: Ha cknage [locraeka; Ha cknapne




N3mepeHne MHPopmaLuum
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4yTO MalUMHa 3a 1/3 1/3 1/3

9TOW OABEPLIO:

NONOXEeHUN MaLUunHbI?
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Teopua MHPopMmaLUK

“the father of information theory"
, A

Claude Elwood Shannon
(April 30, 1916 — February 24, 2001)

https://youtu.be/z2Whj nlL-x8



https://en.wikipedia.org/wiki/Information_theory
https://youtu.be/z2Whj_nL-x8

Teopua MHPOpPMaL UK

Science A short history of equations

Without Claude Shannon's The
information theory there would have Gual‘dlan
been no internet

It showed how to make communications faster and take up less
space on a hard disk, making the internet possible

 TRs 15 YRE fIRIT PUsiishes ccownT ¥ THIRAME e THERS
By s waos

A mathematical
'heoryof

‘communwabon

[ TS .

1948

https://www.khanacademy.org/computing/computer-science/informationtheory/info-theory/v/intro-information-theory

BeeneHa mepa nHgpopmaumnm(!)

Kr, METP, cekyHaa + bUT



https://www.khanacademy.org/computing/computer-science/informationtheory/info-theory/v/intro-information-theory

MHPOPMaLUMOHHAA SHTPONUA

Knoa LLIeHHOH npeanonoXun, 4To NpupocT MHopMaLnn paBeH
yTpadYeHHOMN HeoNnpeaeneHHOCTN, N 3agan TpedboBaHUA K €€ U3MEPEHMUIO:

1.Mepa gormkHa ObITb HENPEPLIBHOW; TO €CTb N3MEHEHWE 3HaYeHUs
BENMNYNHbI BEPOATHOCTM Ha Manyto BENUYMHY A0IKHO Bbl3biBaTb Manoe
pe3ynbTupyloLee n3meHeHne yHKLUN;

2.B CIny4dae, koraa Bce BapuaHTbl (OykBbl B NpMBeAEHHOM Npumepe)
PABHOBEPOATHbI, YBENTMYEHNE KONUYECTBa BapnaHTOB (OyKB) JOIMKHO

BCelda yBelininBatb 3Ha4eHMNE beHKLI,I/II/I;

3.00MmMKHa ObITb BO3MOXHOCTb caenartb Bblbop (B Hawwem rnpumepe OykB) B
OBa wWara, B KOTOPbIX 3Ha4YeHne PyHKUMN KOHEYHOIo pe3ynsTaTta 4OSTKHO
ABNATLCA CYMMOMN OYHKLMK NPOMEXYTOYHbIX pe3ynbLTaToB.



https://ru.wikipedia.org/wiki/%D0%A8%D0%B5%D0%BD%D0%BD%D0%BE%D0%BD,_%D0%9A%D0%BB%D0%BE%D0%B4_%D0%AD%D0%BB%D0%B2%D1%83%D0%B4

CXaTue nHpopmaummu

Tom 1 2.txt 1.5 MB
ﬁ) Modified: Today, 4:01 PM
N J

JIH. TONETON

U -
BOVH. ¥ General:

4 Kind: Plain Text Document
MUP Size: 1,473,547 bytes (1.5 MB on disk)

|- Tom12.txt.zip 602 KB
Modified: Today, 4:02 PM

¥ General:

Kind: ZIP archive
Size: 602,098 bytes (602 KB on disk)

BykBa B TEKCTE HE HE3aBUCUMbI — OOHN BCTPEYalOTCH Yalle
OPYrMX B pa3HbIX KOHTEKCTAX.




CXaTue nHpopmaummu

KoaupoBaHue JJIMH cepuu

WWWWWWWWWWWWWW

WWWWWIWWWIWWWWB BB

[NocuuTaem Konm4yecTso NOBTOPAKWUXCA CUMBOJIOB!

12 cumBonoB «W»;
1 cumBon «B»;

12 cumBonoB «W»;
3 cumBona «B»;
24 cumsona «W»;
1 cumBon «B»;

N e 0N~

14 cumBonoB «W»,

NToro HanpeHo 7 cepuin. 3aMmeHnM cepumn Ha YUCNo NOBTOPOB M caM NOBTOPAIOWMINCH CUMBOJT:

12W1B12W3B24W1B14W

https://ru.wikipedia.org/wiki/KoanpoBaHue ANNH_CEpUn



https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%B4%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D0%B4%D0%BB%D0%B8%D0%BD_%D1%81%D0%B5%D1%80%D0%B8%D0%B9

MHPOPMaLUMOHHAA SHTPONUA
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JHTPONUA

MHdopMaLnoHHaa n dousmnyeckas SHTPoOnum
MMEIT rMyBbUnHHYI0 CBA3b

HY [ P(lnP)d®v = (In P)

B TepmoanHamumke n kmHetnyeckom teopumn, H -
Teopema, nonydyeHHaa bonbLmaHom B 1872 roay,
OMNUCbLIBAET HEYObLIBAHNS SHTPONUN naeanbHOro rasa B
HeobpaTMMbIX npoueccax,
ncxogs U3 ypaBHeHusa bonbumaHa.

© _ NEH,

Ludwig Eduard Boltzmann

https://ru.wikipedia.org/wiki/H-Teopema



https://ru.wikipedia.org/wiki/H-%D1%82%D0%B5%D0%BE%D1%80%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%80%D0%BC%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D0%B7%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%BA%D0%B8%D0%BD%D0%B5%D1%82%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%91%D0%BE%D0%BB%D1%8C%D1%86%D0%BC%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/1872_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D1%82%D1%80%D0%BE%D0%BF%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%98%D0%B4%D0%B5%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B3%D0%B0%D0%B7
https://ru.wikipedia.org/wiki/%D0%A3%D1%80%D0%B0%D0%B2%D0%BD%D0%B5%D0%BD%D0%B8%D0%B5_%D0%91%D0%BE%D0%BB%D1%8C%D1%86%D0%BC%D0%B0%D0%BD%D0%B0

[lepepavya nHpopmaummu



[lepepavya nHpopmaummn

« KomnnekcHasi obnacTb: TeopeTu4vyeckue,
npakTuyeckue, PuU3nveckme acnekTbl

* Bonpochkl cxxatmna gaHHbIX

 Bonpocbkl HageXXHOCTH

* Bonpockl wundpoBaHna 1 3aWnUTbl AaHHbIX
(ocobeHHO B MeauumHe n monormn)
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https://en.wikipedia.org/wiki/The_Imitation_Game



[lepepava nHpopmaummn

CBfi3b YacTOTbI CUrHasa n NPoNnyckHOM cnocobHoCTH

Bnaaumup Anexcanaposmy -
KOTensHUKoB Harry Nyquist

: Saoan MO
7000 My \ ventpana

5000 'y

1908 - 2005 1889 — 1976

Teopema KotenbHukoBa-(HaukBucra-
LLleHOHA) 44 1 kl'y — vyacTtoTa

«obyto dyHKkuuno F(t), coctoawyto ns yactot ot 0 ANCKpeTn3aumn

no f, MOXKHO HenpepbIBHO NepeaaBaTh C 060N
TOYHOCTBIO NMPY NMOMOLLIM YUCET, CrieayoLLMX APy 3a NMpn 3alrimCn 3ByKa

apyrom yepes 1/(2f) cekyHa

https://ru.wikipedia.org/wiki/Teopema KotenbHuKoBa



https://ru.wikipedia.org/wiki/1908_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/2005_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B5%D0%BC%D0%B0_%D0%9A%D0%BE%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0

[lepepava nHpopmaummn

CBfi3b YacTOTbI CUrHasa n NPoNnyckHOM cnocobHoCTH

Ralph Hartley

S
C = Bl 1+ — |,
082( +N)

roe

C' — nponyckHan cnocobHoCTb KaHana, buT/c;

B — nonoca nponyckaxua Kaxana, u;

S — nonHaA MOWHOCTb CUrHana Haj Nonocoi nponyckaHua, BT unu B2;
N — nonHaa WwymoBaa MOLWHOCTb HAA NONOCON nponyckaHua, BT unu B2,
S/N — oTHowWweHne MOWHOCTY curiana K wymy (SNR).

1888 — 1970

Teopema LLleHHOHa-XapTtnu

https://ru.wikipedia.org/wiki/Teopema UlleHHOHa — XapTtnwu



https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B5%D0%BC%D0%B0_%D0%A8%D0%B5%D0%BD%D0%BD%D0%BE%D0%BD%D0%B0_%E2%80%94_%D0%A5%D0%B0%D1%80%D1%82%D0%BB%D0%B8

[lepepavya nHpopmaummn

A
100 000 TTyY ~—p—
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Yavtpaduonstoesie Ayun
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100y
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Puc. 1. MNonocok! NPoNycKaHua NMHWKA CBA3KW M NONYNAPHbLIE YAaCcTOTHLIE ANana3oHbl

AHTEeHHbI KHY

https://ru.wikipedia.org/wiki/CBa3b ¢ noaBoOOHbIMW NOOKaMWU



https://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D1%8F%D0%B7%D1%8C_%D1%81_%D0%BF%D0%BE%D0%B4%D0%B2%D0%BE%D0%B4%D0%BD%D1%8B%D0%BC%D0%B8_%D0%BB%D0%BE%D0%B4%D0%BA%D0%B0%D0%BC%D0%B8
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KapTta nogBoaHbIX Kaberneun

https://habrahabr.ru/company/rootwelt/blog/305634/



https://habrahabr.ru/company/rootwelt/blog/305634/

LLlnppoBaHmne MHGoOpMaL U

OTKpbITEIN KaHan

SAL P pRaBaHHR WL e B aHH il -
e (&4 A0HVNI=MT -
: DHI¥T A ADNSTFTSFIF —
WIERIOSIET

"
.

TRYTYTY Y

JawdpoBaHiie PacliippoBaHi e

https://en.wikipedia.org/wiki/Public-key cryptography



https://en.wikipedia.org/wiki/Public-key_cryptography

KpunTocucreMsbl C OTKPBITHIM

Alice Bob
Hello | . 08 :
e (e
_Number = * ___ public key
Key
Generation
Program Alice
e
Hello |
oA Private Alice! ‘—‘ DECWIﬂ% Alice's
private key

Heobpartumas Xaw pyHKUmS

mbptb:~ alexsha$ md5 -s 'Hello world!!!"
MD5 ("Hello world!!!") = 87ee732d831690f45b8606b1547bd0%e

https://en.wikipedia.org/wiki/Public-key cryptography



https://en.wikipedia.org/wiki/Public-key_cryptography

XpaHeHue nHpopmaumm



XpaHeHue nHpopmaumm
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XpaHeHune nHpopmaumm

2007 ANALOG
19 exabytes

Paper, Him, suthiotape anc vyl 8%
Acalogvidestnpes Vvl etz 4% AMALOG
< Portahle medis Nashdrnves 1% DIGITAL 8

Portable harddisis 2 4%
COssnd minidishe 83 %

Global Information Storage Capacity
in optimally compressed bytes

/ Compier servernand manitames B8 %
993 o '
1986 1 o :
St | == % / (“id
DVO/Ewray ZZ3 N
DIGITAL ‘J

2.6 exabytes _
STORAGE

2000 !

Digtaltape 118N

ANALOG STORAGE
DIGITAL ———==
0.02 exabytes !

|
|
v

PO hard dishs 44 S%

2002. 12V 6ENon gigahytes
“beginning
of the digital age”
507
% digital: oAb lmpao- e beren e
% % % %
1 % 3 25 94 DIGITAL
280 exabytes

Source: HilbDert, M. & Lopet, P, {2011, The World s Technologeal Capadity to Stoce, Communcate, and
Compute Information, Scence, 332(5025), 60 -85, Moy feww martmhiibert net AVoridinsoCapecity il




Bonblwmne naHHbIE B BuomeanumnHe

‘nature

Vi wden Tt e s aaen

TOOMCAL CYCLONES
The cdzomy pot strompes 60

LA NELEFTSCS
A s wiTiEEe 00 (e
Catacrw Cuntre

| 30
k 20
4 10

NATVEL SRy 0
Sadnriais by

SCIENCE IN THE
PETABYTEERA

EMBL-EBI

Petabytes
5

2008 210 20

Total disk storage at EMBL-EB|

2012 2013 2014 2015

Year

NIH Big Data to
Knowledge (BD2K)

2013-2021
~$400 MnH

Table 1. Four domains of Big Data in 2025. In each of the four domains, the projected annual storage and computing needs are presented across the data

litecycle.,

Data Phase Astronomy Twitter

Acquisition 25 zetta-bytes/year 0.5-15 billion
tweels/year

Storage 1 EB/year 1-17 PBlyear

Analysis in situ data reduction Topic and
sentiment mining

Real-time processing Metadata analysis

Massive volumes

Distribution Dedicated lines from antennae Small units of
to server (600 TB/s) distribution

Big Data: Astronomical or Genomical?, PLOS 2015

YouTube
500900 million hours/year

1-2 EB/year
Limited requirements

Major component of modern user's
bandwidth (10 MB/s)

Genomics
1 zetta-bases/year

2-40 EB/year
Heterogeneous data and analysis

Variant calling, -2 trillion central
processing unit (CPU) hours

All-pairs genome alignments, ~10,000
trillion CPU hours

Many small (10 MB/s) and fewer massive
(10 TB/s) data movement



MCTOYHMKM BONbLUMX AAHHbLIX B BuomegmnumHe

 OMUKCHbIE TEXHONOMMM
« CekBeHMpoBaHWe, reHoMuKa, TPaHCKPUNTOMMUKA,
npoTeomMmkKa, metaboriommka u T1.4.
« KOHHEKTOM MO3ra

 MeaununHckasa nHopMaLus
* OIEKTPOHHbIE MegULIMHCKUE KapThl, pe3ynbraThl
KIMMHNYECKUX nccrieqoBsaHnnm U T.4.
 MepaguuunHckue nsobpaxenusa, MPT n 1.4.

* CTpyKTYypHaa bnonorns n mogenmpoBaHune
» [aHHble c nasepoB Ha cBOOOAHLIX anekTpoHax (XFEL)
 MopgennpoBaHue CTPYKTYpPbl U ANHAMUKK DENKOB.



JlaHHble CeKBeHUPOBaHUA, Npumep

[eHOMbI PaKOBbIX ONYyXONen

International
Cancer Genome
Consortium

25000 obpasuos onyxoneun

MexxgyHapoaHbIV NPOEKT, AaHHble
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LleHTpann3oBaHHble Peno3nTOPUMN OMUKCHBIX OaHHbIX
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Genomes en masse

o ‘ NAMIE .

lRowarch Carcers & Jobs Cun'emlsswlArero]Audao&Vadoo For Au

» Volume 532 ,‘.- issue 7600 > News

AstraZeneca launches project to sequence 2

5 years ~ 100 000 million genomes

Drug company aims to pool genomic and medical data in hunt for rare genetic sequences

associated with disease.

Helkdi Leaford

22 April 2016

CHINESE MILLIONOME DATABASE

SEARCH FOR INTEREST

1
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CTpyKTypHasa bmonorna n moaenmpoBaHune
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[lepegayva d6onbLlUMX OaHHbIX

BbiaoeneHHble Hay4Ho-obpasoBaTtenbHble ceTn 100Gbit/s

INTE/RNET.
“Seattle E:-& o.— -
Tokyo B oc Angates —. 0. - ...:.9&- 0 o . ° =
Heay umg’/." :; —_— % ¥ o = 6--:3!;55“ =
?;:&' ‘3“.._.. o - . T--:.. 0 ey -
Singapore .,_.__. ) @M SR G. Miaage
—— e @ i,
Figure 1: Asia Pacific Ring (APR) [lporpamMmmHbIe peLleHns
e globus
“ aspera toolkit

an IBM* company



ba3bl AAHHbIX



ba3bl AAHHbIX

 PengaunoHHble basbl AaHHbIX, OO BEKTHO-

opueHTnpoBaHHble, RDF
* Cucrtembl ynpasrneHusa 6asamu gaHHbix CYb/
» Asblkn 1 ctangaptbl SQL, SPARQL, RDF

Oracle Corporation

Lar Ellison ‘» O R AC L E

Larry Ellison in 2016



PenaumoHHble 6a3bl AaHHbIX

Raneum Tosa
Hazeaane

[lxad

@avILIHg " OrgecTBO

Hpanos Hpanosuy

Cryn

| Iletpos [leTpoBua

Croa

Huxonace Huxonaesua

Iara3 L
Aarta
15092003
17.09.2003
20.09 2003

SQL LlenocTHOCTDL TpaH3aKyum CoorBercrBue
AaHHbIX TpebosaHuam ACID
ATOMapHOCTb
N301MpPOBaHHOCTD
HapexHocTb

https://aws.amazon.com/ru/relational-database/



https://aws.amazon.com/ru/relational-database/

Resource Description Framework
Asbik SPARQL

Resource Description Framework (RDF, «cpena onvcanva pecypcarl'l) — ato paspaboTaHHan KOHCOpPLUYMOM
BcemMUpHOiA nayTvHbl MOAENb ANA NPeACTaBNeHUA AaHHbIX, B 0co6eHHoCT — meTananHbix2l, RDF npeacTtasnaeT
YTBEPXAEHUA O pecypcax B Buge, NpurogHom AnA mawmHHon obpabotkun. RDF ABNAETCA 4acTbio KOHUEenuun

CeMaHTUYEeCKON NayThHbI. MNpeaukar
CybbexT ObvexT

SPARQL Downlcads

e Select all human UniProt
| PREFIX up:<http://purl.uniprot.org/core/> entries With a Seq uence

: PREFIX taxon:<http://purl.uniprot.org/taxonomy/>

1 PREFIX rdfs:<http://www.w3.org/2000/01/rdf-schemaé> . 1
{ SmuscT 2protein Feext variant that leads to a 'loss
6. ) ) .

s 8 B o 5656 - of function'

?protein up:annctation ?annotation .
Zannotation a up:Natural Variant Annotation .
zannotation rdfs:comment 7text .

FILTER (CONTAINS(?text, "loss of function'))

https://ru.wikipedia.org/wiki/Resource_Description_Framework/



https://aws.amazon.com/ru/relational-database/

Buonormnyeckume 6a3bl AaHHbIX



Biology Is a data-intensive science!

* Hy>XHO YMETb XpaHUTb JaHHbIE

* HyxHO ymeTb obpabaTbiBaTb AaHHbIE

* Hy)XHO ymMeTb 0ObMeHMBaTbLCA AaHHbLIMU

* [1aHHbIE AOIMKHbI ObITb MakCMMarbHO OTKPbITHI
N OOCTYMHbI HAY4YHOMY COOOLLIECTBY.

» Data provenance ("npoucxoxgeHue gaHHbIX")

Data provenance | edit]

Scientific research is generally held to be of good provenance when it is documented in detail sufficient to allow
reproducibility.[271[28] Scientific workflow systems assist scientists and programmers with tracking their data through all
transformations, analyses, and interpretations. Data sets are reliable when the process used to create them are

* Kpusunc BoCcnpom3BoamMMOCTU pesdynbTaTtoB B Hayke!?




ba3bl 4aHHbIX ANA bBnonoruu

e Ha gaHHbIM MOMEHT KOSIM4YeCTBO HE BO3MOXKHO
cocyuTaTb — 04eHb MHOIO — BAXXHO He 3anyTaTbCHd U He
NOTEPATLCA NPU NX UCMONb30BaHNN

* HapgeXHble NCTOYHUKM MHopMaLUmMm o0 bazax JaHHbIX —
Hay4Hble XXypHansbl

Nucleic Acids

Research DATABASE

1 Jourmed Gt Bigogeat Davbowes aond Casnon

Annual Database Issue — nHpopmauuna o ~200 b1 kaxxabin roa.




ba3bl 4aHHbIX ANA bBnonoruu

becnnaTHble vs [1naTHble (MO noanucke)

CBoboagHo goctynHble vs OrpaHU4YeHHO OOCTYIMHbIE
bonblwmne pecypcel (NCBI, EBI/EMBL, etc.)
NHTErpumpytoLime MHorme 6asbl JaHHbIX -
nogaepKnBaroTcs rocygapcTom

Konnabopauun mexay yHmBepcutetamu (Hanp. PDB)
Kommepyeckmne komnaHum

JTokarnbHble Ba3bl JaHHbIX, NOAOEPXXUBAEMbIE CUTAMU
Hay4HbIX FPYrmn

ba3sa gaHHbiXx vs Web Server — rpaHunua pasmbliTa.
Xopowune bl] - n"HpopmMauUUOHHbIE pecypcChl C
BO3MOXHOCTAMM CIOXKHOIO Noucka n MoaenmpoBaHus.




KpynHble ueHTpbl bnonormnyeckmx b/l

. »
National

(' O
¢ Center for E

Biotechnology S

NCBI Information

« Bethesda, MD USA
 bonee 60 B[] Bkntovasa PubMed, GenBank, DBGap, SRA

o > .5
o '“'. . ) . Y

EMBL-EB| i

-]
<
a
‘OOCO
o
«

* European Bioinformatics Institute, Cambridge, UK +
Switzerland




YTO XpaHUTbCA?

B[l ctatein, abcTpakToB, MaTEHTOB
[locnepnoBaTtenbHocTn [HK

[locnenoBaTenbHOCTU DENKoB

3D CTPYKTYpbl MONEKYI

[ eHOMbI

[laHHble aKkcnpeccun

Cblpble AaHHble C CEKBEHATOPOB

MHpopmaumsa 0 XMMUYECKNX COEAUHEHNSAX U UX
aKTUBHOCTU

MHpopmaumsa o bonesHax, nHdopmauma o naymeHTax
MHdopmaumna o Buaax XXnBbIiX opraHM3MOB
MHpopmaums o meTabornnmyeckmnx n CUrHasrbHbIX NyTax
MHdopmaumnsa o B3anMogencTBUM MOSEKYIT

MHoro npovnssogHon nHdopmMaumn: 6asbl rOMONOTrNYHbIX
nocrieqoBaTenbHOCTEN, aHHOTALMA OTAENMbHbIX KIlacCcoB
oenkoB U T.A4.



[1naH

buonuorpacgpunyeckue/pedepatmBHbie 0a3bl AaHHbIX
nuTepaTypHbIX UCTOYHUKOB (CTaTbU, TE3UCHI,
naTeHTbl, MaTepuanbl KOHdepeHUnU u T.4.)
ba3bl gaHHbIX nocnenosatenbHocTen [NHK

ba3bl JaHHbIX NocnegoBaTenbHOCTEN DENnKoB
ba3bl gaHHbIX 3D CTPyKTYp

basbl JaHHbIX XM. cCOeaUHEHUU

ba3bl AaHHbIX FEHOMOB U aHHOTaL M

ba3sbl AJaHHbLIX Bapuauum reHoma

basbl AaHHbLIX reHOM-(eHOoTUN

ba3bl AaHHbIX B3aUMOAENCTBUNA

ba3sbl JaHHbLIX CUTHarbHbLIX NMyTEN

ba3sbl JaHHLIX CeKBEHUPOBaHUA

ba3bl naHHbIX 3aboneBaHU U MeOULIMHCKOWN
MHOpMaLUK

ba3sbl AaHHbLIX MO 3KCNpeccum reHoB/rTMCTONOrnm
ba3sbl JaHHbIX NO TAKCOHOMUU



PedepaTnBHble ba3bl AaHHbIX

Clinical/Biomedical

PubMed — US National Library of Medicine database (Medline);
refers to >25M articles from 5600 biomedical
journals, 1940s to present, with some older items, 1n medicine,
nursing, dentistry, veterinary medicine, allied

health & pre-clinical sciences

- bibliographic database with author-provided abstracts, added
indexing terms from MeSH (Medical

Subject Headings) thesaurus, & links to other resources

www.pubmed.gov

NATIONAL
LIBRARY OF
MEDICINE FREE



http://www.pubmed.gov/

PedepaTnBHble ba3bl AaHHbIX

Clinical/Biomedical

Embase — European based, includes all of Medline (database
behind PubMed) and more; > 29M records, >8,500 journals,
1940s to present; includes coverage of more basic science
journals & pre-clinical topics - especially usetful for drug pipeline
information, biotechnology, medical devices, conference
coverage, toxicology, health policy/management, &
alternative/complementary medicine

EMTREE thesaurus includes almost twice as many terms as
PubMed

https://www.elsevier.com/solutions/embase-biomedical-research

FI SFVIFR
ElL.SEVIER PAID



PedepaTnBHble ba3bl AaHHbIX

Cited Reference Searching

Traditional search Cited reference search
2004 2003

| paper .\\\\\ - paper
1987 1993
2001 = 2000 2

SN \ ]

1982 paper 1982 | paper
paper 1957 paper 1957
paper paper

Source; 15)



PedepaTnBHble ba3bl AaHHbIX

ObLeHay4Hble b6a3bl JaHHbIX LUTUPOBAHUN

Web of Science - covers >12,000 journals from 1900 to present;

useful for cited reference, conference
information & affiliations (institutions)

https://webofknowledge.com/ REUTERS

Scopus — covers >18,500 journals from 1823 to present, complete

citation counts for indexed articles 1996 to
present; a general science database, not a specialized database —
useful for cited reference, conference

information & affiliations (institutions)

https://www.scopus.com/
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PedepaTnBHble ba3bl AaHHbIX

ObLeHay4Hble b6a3bl JaHHbIX LUTUPOBAHUN

HAYHYHAA JINEKTPOHHAA BVIBITVIOTEKA

cLIBRARY.RU

HUTATENRM | OPTAHMIAUMAM | MIOATENLCTBAM

OCHOBHbLIE NPOEKTHI HA NNTAT®OPME
eLIBRARY.RU

Haywsan  snextponses Dubnworexa elIBRARYRU - =m0
KOYTHERUWA  POCOMRCKMA MHDOPMSUNOHHO-ZHANMTHSECKM R
nopran 6 ofNacTW  HayKM,  TEXHONOMWW,  MEaNLMbEl M
ofpasnastMs, COnEPXAUMA padepaTie K Nomae TexcTsl Sonee
26 MW HEYSHBX CTaTeR W oySvnElt, 8 TOM  uywcne
MOKIDOMHEE  pepoan  Bonge 5600  pocoMRCRMX  HayuHO-
TEXHWUECHAX XyPHENe, w3 woropea Gones 4800 xypranoo s

0 POCCHRCKMA MHAEKC HAYHHOIO UNTHPOBAHKA

Haiorankras Belnuorpadmuecis 6333 QX HEyWHon
WATHDOBEHIN,  SKyMyipyouEs  Ganse 12 Mphouos
YONSKELPN  POCTHIROON. YHEHHX, & TIIOKE MHDOPMILG O
Werpana i e nyGmen el oy Sorpn 6000 pocosRDox
MYPHANON

0 SCIENCE INDEX [U18 OPTAHM3ALMIA

HHDODMALAOMIO- OO HSECKRR  CicTEMS  Saencn  Index
QTR IHANUIS NYBAKKALHOINTON SXTHENOSTI I LM THDYESOCTM
HIPWiDIX OprFmIaLLmei

{0 SCIENCE INDEX A/1R ABTOPOB

HRCTRY ST " CEpANCN, TIPDCLU T e bt wm
33DEOMCTRUPOBSFEIMX 3810000 Hal eeiX NyOnmauml

) RUSSIAN SCIENCE CITATION INDEX

Coomecasl  npooxT  oMresony Oanvate Anabytics
Haywsan  sassrpossanl GuiGnwotexs  eLIBRARY.RU -

| ABTOPAM | EBWMENWOTEKAM

HOBOCTH WU OEBABNEHNA

26.01 OnySmmanang nporpamma
wond=sengn SCIENCE ONLIRE 2018

19,01 OTHPGIT PEMMCTEURE HY COMMMD.
"Menomaoaarme PYHLL n Science
Ingex J1ns BHEIHAD ¥ OUEHKH MEYHHGH
AesranusocTn” 27 ceapann

12,01 Ormepuit ceoboaHsit AOCTYN K apKMBam
MYPHSNOE POCCARCHON axanemnm
HAYK

05.10 Npanoroseie KOHKYDOHOR
NOGASOHONE NPOIPAMM PEISWTHR
HEYHHRD, WY HANDD

B Opyrve sonocTv

TEKYLWIEE COCTOAHWE
HUEN0 HABMEHOBAHWA
RYPHAN0H, 82015
“ M3 HIMX POCCHACIONX MYDHEN0S! 15351

« M3 HIX BOOCOLSLLMX B
HSCTORLEE BPDEMRA! 13115

HieCno XypHanoo,
oesonpyesuy 5 PHMHLL 5200

HUCND XYDHEN0E T N0
TEKCTAMA! 10721

« M3 I 8 OTRPDSITOM QOCTYME: 5537

Elibrary.ru/PUHL

iy
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"
o [nl
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OTRperTait AOCTYTT X MypHanam
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AQHANUTIFURCKYIO

cHcTeMy
SCIENCE INDEX



PedepaTnBHble ba3bl AaHHbIX

ObLeHay4Hble b6a3bl JaHHbIX LUTUPOBAHUN

Google Scholar
) o

® Articles Case law

Recommended articles

Exploring DNA dynamics within oligonucleosomes with coarse-grained simulations:

SIRAH force field extension for protein-DNA complexes
A Brandner, A Schuller, F Melo, S Pantano - Biochemical and biophysical research ..., 2017



ba3bl AaHHbIX AUCcepTaLmMif

Open DOAR http://www.opendoar.org/index.html ;
OpenThesis http://www.openthesis.org/ ;
BASE — Bielefeld Academic Search Engine -
http://www.base-search.net/

> refine search result > document type > theses

ProQuest Dissertations & Theses

Database http://www.proquest.com/products-
services/pgdt.html - from 1743

to present; some fulltext since 1990; fee with some
free search capability



http://www.opendoar.org/index.html
http://www.openthesis.org/
http://www.base-search.net/
http://www.proquest.com/products-services/pqdt.html

ba3bl AaHHbIX NATEHTOB

LEINS DRS

Free, Open and Private Innovation Cartography

The Lens serves global patent and scholady knowledge as a public gnod to Inform
sqlence-and wchnology-ﬂnabléd probitem :deng

http://www.lens.org/lens/biological _search — nouck
[HK nocnenoBaTenbHOCTEN

Google

Patents

Include non-patent literature (Google Scholar)

Search and read the full text of patents from around the world.


http://www.lens.org/lens/biological_search

[1naH

bubnuorpadpunyeckue/pedepatnBHbie 6a3bl AaHHbLIX
nuTepaTypHbIX UICTOYHUKOB (CTaTbW, TE3UCHI, MAaTEHTHI,
MaTepuanbl KOHepeHUnn n 1.4.)

Bba3bl gaHHbIX nocneaoBaTtenbHocTen AAHK

ba3bl JaHHbIX NocnegoBaTenbHOCTEN DEnKoB

ba3bl gaHHbIX 3D CTPyKTYp

basbl JaHHbIX XM. cCOeaUHEHUU

ba3bl AaHHbIX FEHOMOB U aHHOTaL N

ba3sbl A4aHHbLIX Bapuauum reHoma

ba3sbl AaHHbLIX reHOM-(eHOoTUN

ba3bl AaHHbIX B3aUMOAENCTBUNA

ba3bl JaHHbLIX CUTHarNbHbLIX NMyTEN

ba3sbl JaHHbIX CeKBEHUpOBaHUA

ba3bl naHHbIX 3aboneBaHU U MeOULIMHCKON
MHOpMaLnK

ba3sbl AaHHbLIX MO 3KCNpeccum reHoB/rTMCTONOrMm
ba3sbl JaHHbIX NO TAKCOHOMUU



Ba3bl AaHHbIX HYKNEOTUAHbIX NOC/eA0BaTe/IbHOCTEN

HykneotnaHble b1 — 310 XpaHuUAnLa, NPMHUMAOLLME AAaHHbIE OT Hay4HOro coobLLecTBa U
npeacTaBaaoWme Ux LWUPOKOM oblectBeHHOCTU. PasamyHble B/l otam4yaroTca no
MCTOYHMKY NOCNeaA0BaTeNbHOCTEN, UX HAAEKHOCTHN, WNPOTEe aHHOTUPOBAHMA U T.4. B
naeane bl ponKHa cogeprKaTb BCe U3BECTHble NOC/1eA0BaTE/IbHOCTMU.

The International Nucleotide Sequence Database Collaboration — coBmecTHbIM NpoeKT
EMBL-Bank B EBponenckom WHcTuTyTe BuomHpopmatukm (EBI), AnoHcKoro 6aHKa

naHHbix OHK (DDBJ) B UeHntpe WHPopmaumoHHonm Buonorum (CIB) m GenBank B
HaunoHanbHom LleHTpe BnotexHonormvyeckom Mudpopmaumm (NCBI).

1 1
Eml | I .. .‘. p
.

MUCLACIT e
LT SIS T,
PAThsaie

L LINSPE

54



Ba3a aaHHbIX GenBank

OTKpblTaa b/l HyKneoTnAHbIX NocneaoBaTeNbHOCTEN, yuperkaeHa B 1982 r.
2017:> 300 000 opraHu3mos, ~ 203 maH. NnocneaoBaTe/IbHOCTEMN,
~ 240 mnpAa. nap 0OCHOBaHUM

— NCBI Resources |~ How To [¥)

GenBank

GénBank -

[ Nucleotide $ ]l

Submit - Genomes w WGS - Msatagenomeas TPA - TSA =«

Sample GenBank Record

INSDC

Othear

{

This page presents an annotated sample GenBank record (accession number U49845) in its GenBank Flat File format. You can see
the corresponding live record for U49845, and see examples of other records that show a range of biological features,

LOCUS
DEFINITION

REFERENCE
AUTHORS

JOURNAL
PUBMED

REFERENCE
AUTHORS
TITLE

JOURNAL
PUBMED

S5CuU49845 5028 bp DNA PLN 21-JUN-1999
Saccharomyces cerevisiae TCPl-beta gene, partial cds, and Axl12p
(AXL2) and Rev77p (REV7) genes, complete cds.

u49845

Uu49845.1 GI:1293613

Saccharomyces cerevisiae (baker's yeast)

Saccharomyces cerevisiae

Eukaryota; Fungi; Ascomycota; Saccharomycotina; Saccharomycetes;
Saccharomycetales; Saccharomycetaceae; Saccharomyces.

1 (bases 1 to 5028)

Torpey,L.E., Gibbs,P.E., Nelson,J. and Lawrence, C.W.

Cloning and sequence of REV7, a gene whose function is required for
DNA damage-induced mutagenesis in Saccharomyces cerevisiae
Yeast 10 (11), 1503-1509 (1994)

7871890

2 (bases 1 to 5028)

Roemer ,T., Madden,K., Chang,J. and Snydexr M.

Selection of axial growth sites in yeast requires Axl2Z2p, a novel
plasma membrane glycoprotein

Genes Dev. 10 (7)), 777-793 (1996)

8846915




BT
BT
BT
BT
BT
BT
BT
BT
BT
BT
BT
BT
XX

ba3a aaHHbIXx GenBank. CTpyKTypa ¢panna

variation

/translation="MGQPGNGSAFLLAPNGSHAPDHDVTQQRDEVWVVGMGIVMSLIVL
AIVEGNVLVITATAKFERLOQTVINYFITSLACADLVMGLAVVPFGAAHTI LMKMWTEFGNE
WCEFWTSIDVLCVTASIETLCVIAVDRYFAITSPEFKYQSLLTKNKARVIILMVWIVSGL
TSELPIOMHWYRATHQEAINCYANETCCDEETNQAYATASSIVSEFYVPLVIMVEVYSRV
FOEAKRQLOKIDKSEGRFHVONLSQVEQDGRTGHGLRRSSKFCLKEHKALKTLGI IMGT
FITLCWLPFFIVNIVHVIQDNLIRKEVYILLNWIGYVNSGENPLIYCRSPDEFRIAFQELL
CLRRSSLKAYGNGYSSNGNTGEQSGYHVEQEKENKLLCEDLPGTEDEVGHQGTVPSDNI
DSQGRNCSTNDSLL«
46

/gene="ADRB2«
/replace="a«

/note="Argl6 to Gly polymorphism«


http://srs.ebi.ac.uk/srsbin/cgi-bin/wgetz?-e+-id+b37I1cIARt+%5BEMBL_features-id:AF022953_3%5D

ba3a aaHHbIXx GenBank. CTpyKTypa ¢panna

SQ Sequence 1242 BP;

atggggcaac
gaccacgacg
tctctcatcg
ttcgagcgtc
gtcatgggcc
tttggcaact
attgagaccc
taccagagcc
tcaggcctta
gccatcaact
attgcctctt
agggtctttc
catgtccaga
tcttccaagt
actttcaccc
aacctcatcc
ttcaatcccc
tgcctgcgcea
ggggagcaga
ctcccaggca
tcacaaggga

//

ccgggaacgg
tcacgcagca

tcctggceccat
tgcagacggt
tggcagtggt
tctggtgcga
tgtgcgtgat
tgctgaccaa
cctccttcett
gctatgccaa
ccatcgtgtc
aggaggccaa
accttagcca
tctgcttgaa
tctgctggcet
gtaaggaagt
ttatctactg
ggtcttcttt
gtggatatca
cggaagactt
ggaattgtag

275 A;

cagcgccttc
aagggacgag
cgtgtttggc
caccaactac
gccctttggg
gttttggact
cgcagtggat
gaataaggcc
gcccattcag
tgagacctgc
cttctacgtt
aaggcagctc
ggtggagcag
ggagcacaaa
gcccttette
ttacatcctc
ccggagccca
gaaggcctat
cgtggaacag
tgtgggccat
tacaaatgac

331 C;

326 G;
ttgctggcac
gtgtgggtgg
aatgtgctgg
ttcatcactt
gccgcccata
tccattgatg
cgctactttg
cgggtgatca
atgcactggt
tgtgacttct
cccctggtga
cagaagattg
gatgggcgga
gccctcaaga
atcgttaaca
ctaaattgga
gatttcagga
gggaatggct
gagaaagaaa
caaggtactg
tcactgctgt

310 T;

ccaatggaag
tgggcatggg
tcatcacagc
cactggcctg
ttcttatgaa
tgctgtgcgt
ccattacttc
ttctgatggt
accgggccac
tcacgaacca
tcatggtctt
acaaatctga
cggggcatgg
cgttaggcat
ttgtgcatgt
taggctatgt
ttgccttcca
actccagcaa
ataaactgct
tgcctagcga
aa

0O other;

ccatgcgccg
catcgtcatg
cattgccaag
tgctgatctg
aatgtggact
cacggccagc
acctttcaag
gtggattgtg
ccaccaggaa
agcctatgcc
cgtctactcc
gggccgcttc
actccgcaga
catcatgggc
gatccaggat
caattctggt
ggagcttctg
cggcaacaca
gtgtgaagac
taacattgat
1242

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
9600

1020
1080
1140
1200



Bases

10,000,000,00...
1,000,000,000,...
100,000,000,000
10,000,000,000
1,000,000,000
100,000,000
10,000,000

1,000,000

1985 1990 1995 2000 2005 2010 2

GenBank and WGS Statistics

https://www.ncbi.nlm.nih.gov/genbank/statistics/



Genbank — is an archive! Contains everything.

Nicotiana tabacum chloroplast JLA region, sequence 2

GenBank: Z71230.1
FASTA Graphics

FEATURES Location/Qualifiers
source 1..124
/organism="Nicotiana tabacum"
/organelle="plastid:chloroplast"”
/mol type="genomic DNA"

/isolate="Cuban cahibo cigar, gift from President Fidel
Castro”

/db_xref="taxon:4097"

RefSeq — is a reference sequence database!



RefSeq — is a reference sequence database!

5 NCBlI Resources ¥ How To (¥

RefSeq | RefSeq

<»

RefSeq: NCBI Reference Sequence
Database

A comprehensive, integrated, non-redundant, well-annotated set of
reference sequences including genomic, transcript, and protein.

Using RefSeq RefSeq Access RefSeq projects

About RefSeq Human Genome Resources and Consensus CDS (CCDS)
Download .

Human Reference Genome RefSeq Functional Elements

Ecnu HyXXeH cnncok nocrnenoBaTeribHOCTEN BCEX
reHoB YenoBeKa — 3T0 Bonpoc K RefSeq, a He
GenBank!



[1naH

bubnunorpadpunyeckue/pedepatnBHbie 6a3bl AaHHbLIX
nuTepaTypHbIX UICTOYHUKOB (CTaTbW, TE3UCHI, MAaTEHTHI,
MaTepuanbl KOHPepeHUnn n 1.4.)

ba3bl gaHHbIX nocnenosatensHocTen [HK

ba3bl AaHHbIX nocrnegoBaTesribHOCTEN OenKoB
ba3bl gaHHbIX 3D CTPYyKTYyp

basbl JaHHbIX XM. cCOeaNHEHUW

ba3bl AaHHbIX FEHOMOB U aHHOTaLMN

ba3sbl AaHHbLIX Bapunauun reHoma

basbl 4aHHbLIX reHOM-(eHOoTUN

ba3bl AaHHbIX B3aMOOAENCTBUN

ba3sbl AaHHbLIX CUTHarNbHbLIX NMyTEN

ba3sbl JaHHLIX CEKBEHUPOBAHUA

ba3bl naHHbIX 3aboneBaHU U MeOULIMHCKOWN
MHOpMaLnK

ba3sbl AaHHbLIX MO 3KCNpeccum reHoB/rTMCToNOrnm
ba3sbl JaHHbIX NO TAKCOHOMUNA



GenBank/RefSeq is nucleotide centric, but

E'T /translation="MGQPGNGSAFLLAPNGSHAPDHDVTQQRDEVWVVGMGIVMSLIVL
E'T AIVEGNVLVITAIAKFERLOQTVINYEFITSLACADLVMGLAVVPFGAAHI LMKMWTFEGNE
E'T WCEFWTSIDVLCVTASIETLCVIAVDRYFAITSPEFKYQSLLTKNKARVIILMVIWIVSGL
E'T TSEFLPIOMHWYRATHQEAINCYANETCCDEFTNQAYATIASSIVSEYVPLVIMVEVYSRV
E'T FOEAKROQLOQKIDKSEGRFHVONLSQVEQDGRTGHGLRRSSKFCLKEHKALKTLGI IMGT
E'T FITLCWLPFFIVNIVHVIODNLIRKEVYILLNWIGYVNSGEFNPLIYCRSPDFRIAFQELL
E'T CLRRSSLKAYGNGYSSNGNTGEQSGYHVEQEKENKLLCEDLPGTEDFVGHQGTVPSDNI
E'T DSQGRNCSTNDSLL«

FT varilation 46

FT /gene="ADRB2«

FT /replace="a«

FT /note="Argl6 to Gly polymorphism«

XX

Protein sequences are annotate within GB records


http://srs.ebi.ac.uk/srsbin/cgi-bin/wgetz?-e+-id+b37I1cIARt+%5BEMBL_features-id:AF022953_3%5D

Protein Centric Sequence Databases

ATLAS of
PROTEIN SEQUENC
and STRUCTURE

Margaret Oakley Dayhoff
1925-1983

Margaret Dayhoff, a founder of the field of bioinformatics

Invented one-letter amino acid code, substitution matrices, etc.

https://en.wikipedia.org/wiki/Margaret _Oakley Dayhoff



https://en.wikipedia.org/wiki/Margaret_Oakley_Dayhoff

Protein Centric Sequence Databases

A T CONSORTIUM MEMBER

Froten Information Resource

http://pir.georgetown.edu

In 2002, PIR along with its international partners, EBI (European Bioinformatics Institute) and
SIB (Swiss Institute of Bioinformatics), were awarded a grant from NIH to create UniProt, a
single worldwide database of protein sequence and function, by unifying the PIR-PSD, Swiss-
Prot, and TrEMBL databases. As of 2010, PIR offers a wide variety of resources mainly oriented
to assist the propagation and standardization of protein annotation: PIRSF, 8! iProClass, and

IProLINK.

The Protein Ontology (PRO) is another popular database released by the Protein Information
Resource.PI10]
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NDB — ocHoBaHa B 1992 r. ana cbopa u pacnpocTpaHeHna MHGOPMaLUN O CTPYKType
HYKNEUHOBbIX KNCNOT. POpMAT XpaHEeHUA AaHHbIX naeHTudeH PDB.
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Three-dimensional structure of a voltage-gated potassium channel
at 2.5 nm resolution,

Olga Sokolova, Ludmila Kalmakaova-Partensky and Nikolaus
Grigorieff

Shaker B channel
Single particle (25 angstroms resolution)
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Primary citation:
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Sokolova O, Kolmakova-Partensky L, Grgoneff N:
Three-dimensional structure of a voltage-gated potassium channel
at 2.5 nm resolution. STRUCTURE (2001) 9, pp: 215-220 [PubMed
112865888]

Shaker B channel
25 A (determined by FSC at 0.5 cut-off)

PDB Authors

Doyle, DLA., Cabral, J M., Pluetzner,
1bi8 R.A., Kuo, A, Gulbis, J .M., Cohen, S.L., 9526859 Released
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?9¢@ 9% Cambridge Crystallographic Data Centre

Abowt CCDC  Products  Case Studies Free Services News  EBEvents Comtact  Support  Seairch

Location: Hoine

Products

Free Services

Cambridge Structural
Database (C5D)

Deposit a Structure

Reguest a Structure

New consultancy
service

News

| ¢ T Iihkatan

=CIOL N UO]
'L .‘L‘Zoﬂ(u?{-fu‘!lufr 2111 L

Posmtions Available

@[Sk 3.

500,000th Crystal Structure Milestone Reached

The Cambridge Crystallographic Data
Centre (CCDC) is proud to announce the
archiving of the 500,000th small molecule
crystal structure to the Cambridge Structural
Database (CSD)

"The deterrmination of 500,000 crystal structures is a rematkable achievement,
However, the scientific community s hungty for the next 500,000 and the knowledge
these will undoubtedly bnng. As the CSD grows both in size and in the complexity of
structures it contains, the database not only helps us to answer our questions about
molecylar structure and interactions, but tells us what those questions should be."

-Dr Colin Groom, Executive Director of the CCDC
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Q SEARCH E CART =— MENU

Reaxys retrieves literature, compound . ,
properties and chemical reaction data faster
than any other solution,

| v—
N N | | .
Already a Reaxys customer? Life is chemistry: Meet the Reaxys team Teaching chemistry info literacy

If you already have a Reaxys account, please click the link Our technologists and chemists combine their expertise Are you doing enough to prepare future chemists for
helow to sign in, to create a high-quality information database. their careers in research?

l

\

> Reaxys sign in > Watch the video > Take the assessment

Why choose Reaxys How Reaxys works Who we serve Customer stones Learn & support
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For 2017:
7005 publications for 18924 compounds from 8859 organisms

Database search
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7009 CTpPYKTYp "MNNA0B N CXOAHbIX COEAUHEHUN — HE NoAAEePXKMBAETCA B
HacTosalee Bpema @

MHdCr

Vitamin A l‘ipidBaMk

DATA No | VVADOO1 INFORMANT : Hiroyuki Kagechika

NAME  ((2E 4E B6E S8E}-3,7-Dimethyl-9-(2 6 B-trimethyl-cyclohex-1-enyl}-nona-2 4 6 8-tetraen-1-ol

COMMON NAME * all-trans-retinol
SYMBOL ROH
FORMULA CooHzo©O  MOL.WT (average) . 286 452

MOH

Download ChemDraw structure data

BIOLOGICAL ACTIVITY |

Relative physiological activity for All trans-retingl acetate is 100% (Ref_0048) New physiological functions of vitamin A have beern
identified in addition to its role in vision (Ref_0005), namely its role in immune defence reducing morbidity of measles, (Ref.
0006) of respiratory and possibly HIV infections (Ref _0007), In gene regulation (Ref 0008), in cell differentiation (Ref_0009) and
morphogenesis (Ref 0010/0011)

PHYSICAL AND CHEMICAL PROPERTIES \

MELTING POINT 62-64C(Réf_0013) 82
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dbSNP and dbVar no longer accept submissions
for non-human organism data. Please read more
here.
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dbVar dbVar
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Getting Started
Overview of Structural Variation

-~~~

Advanced Help

dbVar

dbVar is NCBI's database of human genomic structural variation —
insertions, deletions, duplications, inversions, mobile elements, and
translocations

Accessing Data Other NCBI Resources
Structural Variation Data Hub dbSNP
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OMIM OMIM
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|

Limits Advanced Help

OMIM

OMIM is a comprehensive, authoritative compendium of human genes and

genetic phenotypes that is freely available and updated daily. OMIM is
authored and edited at the McKusick-Nathans Institute of Genetic Medicine,
Johns Hopkins University School of Medicine, under the direction of Dr. Ada

Using OMIM OMIM tools Related Resources
Getting Started OMIM API ClinVar
FAQ Gene

1R
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ClinVar | ClinVar i

Advanced

Home About + Access w Halp w Submit =

ACTCGATGGTATGCGGCCAAGAGATATATCT
CAGGTACGGCTGTCATCACTTAGACCTCAC
CAGGGCTGGGCATAAAAGTCAGGGCAGAGC

CCATGGTGCATCTGACTCCTCAGGAGAAGT
GCAGGTTCGGTATCAAGGTTACAAGACAGGT
GGCACTGACTCTCTCTGCCTATTGGTCTAT

Using ClinVar

About ClinVar
DRata Dictionary

Downloads/FTP site

FAQ
Contact Us
RSS feed/Whal's new?

Statistics w FTP w»

ClinVar

ClinVar aggregates information about genomic variation and its relationship to human health.

Tools

ACMG Recommendations for Reporting of Incidental
Findings

ClinVar Submission Portal

Submissions

Vanation Viewer

Clinicai Remapping - Between assemblies and RefSeqGenes
RefSeqGene/LRG

Related Sites

ClinGen

GencReviews @

GTR @
MedGen
OMIM &

Varialion
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db GaP

el Browse/Search | | Help

Authorized Access Portal
Log In to dbGaP
dbGaP Data Download dbGaP Data Browser - View Only
The management portal to request and download individual level data With dbGaP Data Browser approval through the simplified controlled-

access application, users may view the coilection “Compilation of

Click here to login to the dbGaP controlled-access portal and to begin a project request. For individual-level data from general research use (GRU)."

%udance on the development of a data access request to complete project requests, please see
=1 Tips for preparing a successful Data Access Request. What is the purpose of the dbGaP Data Browser; why is it useful?

Who can apply for access? How does one apply?
How does one apply?
Why is Access Controlled?

Additional help,
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ct Us
== Get Cancer Dats Apply for Access to Controlled Data Contact Us

International Enter keywords
Cancer Genome
Consortium

m Cancer Genome Projects Committees and Warking Groups Policies and Guidelines Media Publications

ICGC Goal: To obtain a comprehensive
description of genomic, transcriptomic and
epigenomic changes in 50 different tumor

typosandlorsubtyposwbid\areefowcaland
societal importance across the globe.

Biliary Tract Cancer Billary Tract Cancer Bladder Cancer

Japan 3 SiNGapore e China [] Launch Data Portal »

Bladder Cancer Blood Cancer Blood Cancer
United States L5 China i Singapore =
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KEGG PATHWAY Database

Wiring diagrams of molecular interactions, reactions and relations

Menu PATHWAY BRITE MODULE KO GENES LIGAND NETWORK DISEASE DRUG DBGET

Select prefix Enter keywords
map Organism Go Help

[ New pathway maps | Update history ]
Pathway Maps

KEGG PATHWAY is a collection of manually drawn pathway maps representing our knowledge on the
molecular interaction, reaction and relation networks for:

1. Metabolism
Global/overview Carbohydrate Energy Lipid Nucleotide Amino acid Other amino Glycan

Cofactor/vitamin Terpenoid/PK Other secondary metabolite Xenobiotics Chemical structure
2. Genetic Information Processing
3. Environmental Information Processing
4. Cellular Processes
5. Organismal Systems
6. Human Diseases
7. Drug Development

KEGG PATHWAY is a reference database for Pathway Mapping.
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Advanced Help
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SRA

Sequence Read Archive (SRA) makes biological sequence data available to the
research community to enhance reproducibility and allow for new discoveries by

i

]

J
i

L

a1l

comparing data sets. The SRA stores raw sequencing data and alignment
_ information from high-throughput sequencing platforms, including Roche 454 GS
B Svstem®. lllumina Genome Analvzer®. Applied Biosvstems SOLID Svstem®.

Getting Started Tools and Software Related Resources
How to Submit Download SRA Toolkit Submission Portal

Log in to SRA (for updating and SRA Toolkit Documentation Trace Archive

AR ostiaolnd SUSTI 00ty SRA-BLAST dbGaP Home

Log in to Submission Portal (for submitting

sequence data) SRA Run Browser BioProject
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m U.S. National Library of Medicine

ClinicalTrials.gov

Find Studies ~ About Studies + Submit Studies Resources » About Site »

ClinicalTrials.gov is a database of privately and

publicly funded clinical studies conducted around
the world.
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Pharma intelligence 'z

How we help Products & services Resource hub Events, owards & webinors About

Pharmaprojects: track
pharma R&D

End-to-end tracking of the global pharma R&D pipeline from bench to patient,
including company development trends, global development status, and therapeutic
class status.

The industry’s most trusted drug development dotobase, Citeline's Pharmoprojects has been covering
phormao R&D ocrass global markets for 35+ years. With 68,000+ drug profiles including 15,000 drugs in active
development, It's the go-to resource for preclinical, clinical, and pipeline coverage, and lifecyde management
tracking.

Request g free demo ) Product login )

Report store Recommendations

Contoct

£) Curated by experts

£ Drug R&D landscape

@ Historical trends

Product login 2

Search Q
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ba3bl AaHHbIX 3KCNPEeCCUn reHos

5 NCBI Resources ¥/ How To (¥ Sign in to NCBI

GEO Home Documentation ¥ Query & Browse +  Email GEO

Gene Expression Omnibus %O

Gene Expression Omnibus

GEO is a public functional genomics data repository supporting MIAME-
compliant data submissions. Array- and sequence-based data are
accepted. Tools are provided to help users query and download

experiments and curated gene expression profiles. i ar GEO ACcesaion Search

Getting Started Tools Browse Content
Overview Search for Studies at GEO DataSets Repository Browser

FAQ Search for Gene Expression at GEO DataSets: 4348
About GEO DataSets Figilies series: B} 94968

Search GEO Documentation
About GEO Profiles Platforms: 18150
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HUMAN PROTEIN ATLAS

=MENU  HELP

SEARCH'

| | Search |Fields »

e.g. RBM3, insulin, CD38

PATHOLOGY ATLAS
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ba3bl JaHHbIX NocnegoBaTenbHOCTEN DEnkKoB

ba3bl gaHHbIX 3D CTPYyKTYyp

basbl JaHHbIX XM. cCOeaNHEHUW

ba3bl AaHHbIX FEHOMOB U aHHOTaLMN

ba3sbl AaHHbLIX Bapunauun reHoma

basbl 4aHHbLIX reHOM-(eHOoTUN

ba3bl AaHHbIX B3aMOOAENCTBUN

ba3sbl AaHHbLIX CUTHarNbHbLIX NMyTEN

ba3sbl JaHHLIX CEKBEHUPOBAHUA

ba3bl naHHbIX 3aboneBaHU U MeOULIMHCKOWN
MHOpMaLnK

ba3sbl AaHHbLIX MO 3KCNpeccum reHoB/rTMCToNOrnm
ba3bl 4aHHbIX MO TAKCOHOMUU



TaKkcoHoMmun4Yeckue 6a3bl AaHHbIX

Taxonomy Browser — 3HameHMUTaa TakcoHomuyeckaa b[l, wmelrowaa uepapxmyeckyro
CTPYKTYPY, OCHOBAHHYIO Ha aHa/M3e NocneaoBaTeNbHOCTEN U NPU3BAHHAA YNOPAAOYUTD
KnaccmduKaumo opraHM3MoB, 419 KOTOPbIX M3BECTHa XOTA Obl 04HA NOC/NeA0BaTE/NIbHOCTb

OHK nnan 6enka.

< = Taxonom
<> NCBI Brows.ery

PubMed O

As| complete name *| ¥ lock

Taxonomy Structure

Go

Taxonomy
browser
Alchaea
Baciens
Eukaryota
Viroids
Viruses These are direct links to some of the organisms commonly used in molecular research projects:

The NCBI Taxonomy Homepage

Taxanaemy common _ . , L , , .
trgp Arabidopsis thaliana Escherichia colt Pneumocystis carmu

Bos tauras Hepatitis C wirus Rattus norveoicus

Taxanomy
. | X -~
inrarmation Caenorhabditis elegans Homo sapiens Saccharomyces cerevisiae

Chlamydomonas remhardin Tas musculus Schizosaccharomyces pombe

Taxanamy S . , . .
rESOUrCes Danio rerio (zebrafish) Mycoplasma pneumonias Takifugu rubnpes

Dictyostelium discoideum (Dryza sativa Zenopus laews

Taxonomic agvisors
Drosophila melanogaster Plasmodum faleiparum Zea mays

GEenetic codes




Buaosbie 6a3bl AaHHbIX

CodeprKaT TaKCOHOMMWYECKYlo, bubnuorpaduyeckyto,

npoyy MHPOPMaLUIO

1 ..-AlgaeBase

content

about team notulae algarum

reorpapuyeckyto,

links contact

genus - species - literature - journals - images - common names - distribution - glessary - taxonomy browser - higher taxonomy

search

143,152 species and infraspecific names arein the database, 18,634 images, 54.056 bibliographic items, 314,920 distributional records

Haematococcus pluvialis Flotow

Publication details
Haematococcus pluvialis Flotow 1844: 415, 537, pls
XXIV, XXV

Published in: Flotow, 1, von (1844). Beobachtungen uber
Haematococcus pluvialis. Verhandlungen der Kaiserlichen
Leopeldinisch-Carolinischen Deutschen Akademie der
Naturforscher 12(Abt. 2): 413-606, 3 pls.

T Downtoad PDF

Type species
This is the type species (lectotype) of the genus
Haematococcus.

Status of name
This name s of an entity that Is currently accepted
taxonomically.

Haematococcus pluvialis Flotow India

Classification:

Empire Eukaryota
Kingdom Piantae
Subkingdom Viridiplantae
Infrakingdom Chlcrophyta
infrakingdom

Phylum Chiorophyta
Subphylum Chlorophytina
Class Chioraphyceae
Order Chlamydomonadales
Family Haematococcaceae
Genus Haematococcus

Taxonomy
References
Submit Feedback
Submit Reference
Links
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https://plant.depo.msu.ru
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HOEMO3UTAPUH Copsana
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CeRuac n Bave aanHHhix:
B Otvwrom so1m02 5] oot 501802 Qb Bugow 9141

= HaunoHanbHbiii GaHK-eno3uTapuii XUBbIX CHCTEM

Ui cOLs MNpoext MOCKOBCKOro yHusepcHnTeTa "Hoes Kopue!” NOCEALLEH CO3ARNKID MROTDMYHKLIMOHANEHOTO
p CETEBOI0 XPDAHMMMLLA BRrONoriecKoro Marepuana

Pz f g
p MnaxsupyetcA patora ¢ MATENKANOM BCEX BOIMOKHEIX TUNOS - OT OTAEALHLIX DIRONOIMYECKIX

MONEKYN 1D UENLIX MHBbIX ODIaHMIMOR.

TR OMDIIICK I s i) Co3aanue ASNO3NTANKA NO3BONMT COXPAHNTS DHOPAIHGONPAIME HMUEH NAAKETH ¥ COLIATE HOBLIE
criocobsl HONEeIR0TO HENDNLIORANKS BUONOIMHBCKOTO MATepHANA.
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