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Buonornyeckne 6a3bl AaHHbIX



Biology is a data-intensive science!

* Hy)XHO yMeTb XpaHUTb AaHHbIE

* HyxHO ymeTb obpabaTbiBaTh AaHHbIE

* HyXHO ymeTb 0OMeHMBaTLCA OaHHbLIMU

» [laHHble AOMKHbI ObITb MakCMManbHO OTKPbLITHI
N OOCTYMHbI HAYYHOMY COOOLLIECTBY.

Data provenance ("npoucxoxxgeHue gaHHbIX”)

Data provenance | edit]

Scientific research is generally held to be of good provenance when it is documented in detail sufficient to allow
reproducibility.[27128] 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

 Kpuauc Bocnpom3BoauMOCTN pe3ynbsTaToB B Hayke!?




Ba3bl AaHHbIX An8 buonormm

« Ha gaHHbIM MOMEHT KONMMYECTBO HE BO3MOXHO
cocymTaTb — OMEHb MHOIO — Ba)XHO He 3anyTaTbCA U He
NOTEPATLCA MPU NX UCMNOSMb30BaHUN

* HapeXHble UCTOYHNKMN MHopMaumn 0 basax JaHHbIX —
Hay4Hble XXypHanbl

INT SN 0305
ONLINE IS5 1300002

Nucleic Acids

VOLUME 45 DATABASE ISSUE JANUARY 4 2017 D H H B H S E
https://academic.oup.comnar

The Journat of Biciogcal Dakabases ond Cuschion

OXFORD Open Access A
VEIVERSITY PRENS No batriers 50 access - all anticles freely available online FS

Annual Database Issue — nHdgopmaumsa o ~200 B/] kaxxgbin rog.




Ba3bl AaHHbIX An8 buonormm

becnnaTHble vs [naTtHble (Mo nognucke)

CBoboaHo goctynHble vs OrpaHNYeHHO OOCTYIMHbIE
bonbwmne pecypcol (NCBI, EBI/EMBL, etc.)
NHTErpmpyoLme MmHorme 6asbl JaHHbIX -
noaaep>KMBaroTCs rocyaapCcTom

Konnabopauun mexay yHmsepcutetamu (Hanp. PDB)
Kommepyeckne KomnaHmm

ITokanbHble 6a3bl JaHHbLIX, NOAAEPXKUBAEMbIE CUTaMU
Hay4YHbIX rpynmn

ba3a paHHbIX vs Web Server — rpaHunua pasmbiTa.
Xopowwue bJ] - HpopmaUMOHHbIE pecypchl C
BO3MOXHOCTSIMM CITOXKHOMO Noucka U MogenunpoBaHus.




KpynHble ueHTpbl bnonornveckmnx b/
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EMBL-EBI ‘333:2:

« European Bioinformatics Institute, Cambridge, UK +
Switzerland




YTO XpaHUTbCA?

B[l ctaTten, abcTpakToB, NATEHTOB
[locnepoBatenbHocTn [HK

[TocnegoBaTernbHOCTN BENKOB

3D CTPYKTYpbl MOMeKyI

[ €eHOMb

[1aHHbIe aKkcnpeccun

Cblpble gaHHble C CEKBEHATOPOB

MHdbopmMaumns 0 XMMUYECKUX COeOUHEHUSIX N NX
aKTUBHOCTU

NHdopmauma o bonesHsix, tHpopmaunst o naumeHTax
MHdbopmauus o Buaax XmBbIiX OpraHM3MoB
NHdopmauma o MeTabonnyecknx U CUrHanbHbIX NyTAX
NHpopmaymsa 0 B3aMMogencTBuUmM MOSEKYI

MHoro nponssogHon nMHpopmaunn: 6asbl FOMONOrNYHbIX
nocrenoBaTeribHOCTEN, aHHOTaUUA OTAENbHbIX KNAaccoB
oenkoB n T.4.



[MnaH

bubnuorpaduyeckue/pedepaTmBHblie basbl AaHHbIX
NnUTepaTypHbIX UCTOYHUKOB (CTaTbW, TE3UCHI,
naTeHTbl, MaTepuanbl KOHdepeHUUn u 1.4.)
ba3bl AaHHbIX nocnegoBaTensHocTen [HK

Basbl JaHHbIX NocneaoBaTeNbHOCTEN DENKOB
basbl gaHHbIX 3D CTpPYKTYp

ba3bl JaHHbIX XUM. COeaUHEHUN

ba3bl AaHHbIX FrEHOMOB 1 aHHOTALUW

basbl AaHHbIX Bapuauumn reHoma

ba3bl AaHHbIX reHOM-EeHOTUN

ba3bl AaHHbIX B3anMOOENCTBUN

ba3bl JaHHbIX CUTHANbHLIX NyTen

ba3bl gaHHbIX CEKBEHMPOBaHUSA

Basbl JaHHbIX 3aboneBaHn U MegULUMHCKON
MHdopmMaLun

basbl JaHHbIX MO 3KCNPEeCccumn reHoB/TMCTONOrNm
ba3bl AaHHbIX MO TAKCOHOMUU



PedepaTtmBHbie 6a3bl 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, in 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

o

NATIONAL
LIBRARY OF
MEDICINE FREE



http://www.pubmed.gov/

PedepaTtmBHbie 6a3bl 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 useful 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

ELSEVIER  PAID




PedepaTtnBHbie 6a3bl AaHHbIX

Cited Reference Searching

Traditional search Cited reference search
2004 2003
paper paper

' 1987 : ‘ 1993
£OO ] paper paper

1996 \\\\ 1996

1982 paper 1982 paper

1957
paper paper

paper 1957 paper

Source: |S]



PedepaTtmBHbie 6a3bl AaHHbIX

ObLeHay4Hble 6a3bl JaHHbIX LUTUPOBAHUIA

Web of Science - covers >12,000 journals from 1900 to present;
useful for cited reference, conference ™
information & affiliations (institutions)
THOMSON
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/

ELSEVIER
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PedepaTtnBHbie 6a3bl AaHHbIX

HAYYHHAA SNMIEKTPOHHAA BVIBJITVMIOTEKA

cLIBRARY.RU

YATATENSAM | OPrAHM3AUMAM | WM3OATE/IbCTBAM

| ABTOPAM | BWMBJ/INOTEKAM

OCHOBHbBIE MPOEKTbI HA NNIATOOPME
eLIBRARY.RU

HayyHas anextpoHHas 6ubnuorexka eLIBRARY.RU - 3to
KPYNHEeWWMWiA  POCCUMWACKMIA  MHGDOPMALMOHHO-aHANUTUHECKUIA
noprtan B 06NacTM Hayku, TEXHONOrMM, MEeAULMHbI U
06pas3oBaHus, cogepxalmii pedepatbl U nNonHbie TEKCTHI Bonee
26 MNH HayyHbiX cTated M nybnukauuii, B TOM uucne
3NeKTpOHHble Bepcuu 6Gonee 5600 POCCUMCKMX — HAyuHO-
TEeXHUYECKUX XXYpHanoB, U3 KoTopbix 6onee 4800 >xypHanos B
OTKpbITOM AocTyne. lMoapobHee...

© POCCHIACKWY MHAEKC HAYYHOTO LUTUPOBAHMS

HauuoHanbHas 6ubnuorpaduueckas 6a3a faHHbIX Hay4YHOro
UMTUPOBaHUs, akkymynupylowas 6onee 12 MunnuOHOB
nyGnuKaumMiA POCCMIMCKUX y4eHbIX, @ Talke WHpOPMaLMio O
UMTUPOBaHUM 3TUX nybnukauuin us 6onee 6000 poccuickux
XypHanos

) SCIENCE INDEX A1 OPTAHM3ALIMI

UHdpopMaumoHHo-aHanuTuyeckass cucrema Science Index
NS aHanusa ny6nMKaLMOHHOW aKTUBHOCTU M LIUTUPYEMOCTH
Hay4HbIX OpraHu3aLuit

) SCIENCE INDEX A/151 ABTOPOB

WHCTpYMeHTbI ] CepBUChI, npeanaraemoie ans
3aperucTpPUpPOBaHHbIX aBTOPOB Hay4HbIX NybanKauuii

© RUSSIAN SCIENCE CITATION INDEX

CoBMecCTHbI# npoekT komnaHui Clarivate Analytics u
HayyHas 3nektpoHHas ©6ubnuoreka eLIBRARY.RU -

HOBOCTH U O bSABJIEHMA

26.01 Ony6nukosaHa nporpamMma
koHdeperummn SCIENCE ONLINE

2018

19.01 OTKpbiTa perucrpaums Ha ceMuHap:
"Ucnonb3osanue PUHL] u Science
Index ans aHanu3a U OLUEHKU Hay4HOM

pesitenbHocTU" 27 despans

12.01 OTKpbIT cBOGOAHBIA AOCTYN K apxuBam
XypHanos Poccuiickoin akagemum

Hayk

05.10 MpopomkeHne KOHKYPCHOWM
NOAAEPXKW NPOrpaMM pasBuTHs
Hay4HbIX XypHasoB

¥ [lpyrue HOBOCTH

TEKYLLEE COCTOSAHUE

Y1Cno HauMeHoBaHWI
KypHanos:

- U3 HUX POCCUIACKMX XXYPHANoB:

- U3 HUX BbIXOASLMX B
HacTosiLee Bpems:

Yucno xypHanos,
nHaexkcupyembix B PUHLL:

YWCNO XyPHAsoB € NOHbIMM
TEKCTamm:

= U3 HUX B OTKPbITOM AOCTYyne:

Elibrary.ru/PUHL

62015
15351

13115

5200

10721
5537

ObLeHay4Hble 6a3bl JaHHbIX LUTUPOBAHUM
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ANS aHanu3a u
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cuctemy
SCIENCE INDEX



PedepaTtnBHbie 6a3bl AaHHbIX

ObLeHay4Hble 6a3bl JaHHbIX LUTUPOBAHUM

Google Scholar
\r i

® 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 AnuccepTaumnm

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/pqdt.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

LENS.ORG

Solving The Problem Of Problem Solving ™

Free, Open and Private Innovation Cartography

Patent Search Scholar Search AlPha

The Lens serves global patent and scholarly knowledge as a public good to inform
science- and technology-enabled problem solving,

http://www.lens.org/lens/biological search — nonck
NHK 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

[MnaH

bubnuorpaduyeckmne/pedepatneHble 6asbl JaHHbIX
nuTepaTypHbIX MICTOYHUKOB (CTaTbW, TE3UCLI, MATEHTHI,
Marepuarnbl KOHepeHUMn N T.4.)

Ba3bl AaHHbLIX nocneaoBaTtenbHocTen JHK

Basbl JaHHbIX NocneaoBaTeNbHOCTEN DENKOB

basbl gaHHbIX 3D CTPYKTYp

ba3bl JaHHbIX XUM. COeaNHEHUN

ba3bl AaHHbIX FrEHOMOB 1 aHHOTAaLUW

basbl AaHHbIX Bapuauumn reHoma

ba3bl AaHHbIX reHOM-EeHOTUN

ba3bl AaHHbIX B3anMOOENCTBUN

ba3bl JaHHbIX CUTHANbHbLIX NyTen

ba3bl gaHHbIX CEKBEHMPOBaHUSA

Basbl JaHHbIX 3aboneBaHn U MegULUMHCKON
MHdopmMaLunn

basbl JaHHbIX MO 3KCNPEeCccun reHoB/TMCTONOrNm
ba3bl AaHHbIX MO TAKCOHOMUU



ba3bl AQHHbIX HYRKN1EeOTUAHbIX ﬂOCﬂe,ﬂ,OBaTeﬂbHOCTEﬁ

HykneotnaHblie B/l — 3To XpaHuAuLa, NPUHUMaAOLWME AaHHbIe OT Hay4YHOro coobulecTsa u
npeacTaBAAloWMEe UX LIMPOKOM obuiectBeHHOCTU. PasnunyHble B/l oTanyatotca no
MCTOYHWKY NnocnenoBaTeNbHOCTEN, UX HAZEXHOCTU, LMPOTe aHHOTUPOBAHMS M T.4. B
naeane b nonKHa coagepKaTb BCe M3BECTHbIE NOC/AeA0BaTeIbHOCTY.

The International Nucleotide Sequence Database Collaboration — coBmecTHbIM NpoekKT
EMBL-Bank B EBponeiickom WHcTUTYyTE BuomHdbopmatnkm (EBI), anoHckoro 6aHKa

naHHbix AHK (DDBJ) B LeHTpe WHdbopmaumoHHon Buonormm (CIB) u GenBank B
HauuoHanbHom LleHTpe BnotexHonornyeckon Mudopmaumm (NCBI).

NUCLEOTIDE
SEQuENCE
DATABALE

< -
 NSDC

18



Ba3a gaHHbiXx GenBank

OTKpbiTasa b/l HYKNEOTUAHbIX NOCNeA0BaTENIbHOCTEN, yuperkaeHa B 1982 r.
2017:> 300 000 opraHmnamos, ~ 203 msH. NnocneaoBaTeIbHOCTEMN,
~ 240 mnpa. nap OCHOBaHUM

— NCBI Resources [~¥] How To (V]

GenBank [ Nucleotide 3 |

v

GenBank w Submit - Genomes WGS - Metagenomes TPA TSA — INSDC Other =

Sample GenBank Record

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 SCcu49845 5028 bp DNA PLN 21-JUN-1999
DEFINITION Saccharomyces cerevisiae TCPl-beta gene, partial cds, and Ax12p
(AXL2) and Rev7p (REV7) genes, complete cds.

ACCESSION u49845

VERSION Uu49845.1 GI:=1293613

KEYWORDS -

SOURCE Saccharomyces cerevisiae (baker's yeast)

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

REFERENCE i B (bases 1 to 5028)
AUTHORS Torpey,L.E., Gibbs,P.E., Nelson,J. and Lawrence,C.W.
TITLE Cloning and sequence of REV7, a gene whose function is required for
DNA damage—induced mutagenesis in Saccharomyces cerevisiae
JOURNAL Yeast 10 (11), 1503-1509 (1994)
PUBMED 7871890
REFERENCE 2 (bases 1 to 5028)
AUTHORS Roemer ,T., Madden,K., Chang,J. and Snyder, M.
TITLE Selection of axial growth sites in yeast requires Axl2p, a novel
plasma membrane glycoprotein
JOURNAL Genes Dev. 10 (7), 777-793 (1996)

PUBMED 8846915
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ba3a aaHHbIXx GenBank. CtpyKTypa panna

variation

/translation="MGQPGNGSAFLLAPNGSHAPDHDVTQQRDEVWVVGMGIVMSLIVL
AIVEFGNVLVITAIAKFERLQTVTNYFITSLACADLVMGLAVVPFGAAHI LMKMWTFEGNE
WCEFWTSIDVLCVTASIETLCVIAVDRYFAITSPFKYQSLLTKNKARVIILMVWIVSGL
TSFLPIOQMHWYRATHQEAINCYANETCCDEFFTNQAYATIASSIVSEYVPLVIMVEVYSRV
FOQEAKRQLOQKIDKSEGRFHVONLSQVEQDGRTGHGLRRSSKFCLKEHKALKTLGI IMGT
FTLCWLPFEFIVNIVHVIQDNLIRKEVYILLNWIGYVNSGEFNPLIYCRSPDFRIAFQELL
CLRRSSLKAYGNGYSSNGNTGEQSGYHVEQEKENKLLCEDLPGTEDFVGHQGTVPSDNI
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; 275 A; 331 C; 326 G; 310 T; O other;

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

//

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

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

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

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

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

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200

21



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: Z271230.1
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!

3 NCBI Resources ¥ How To (v Sign in to NCBI

RefSeq [RefSeq 3| | Search_

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

Ecnn Hy>keH cnncok nocrnenoBaTenbHOCTEN BCEX
reHOB YenoBeka — 3To Bornpoc K RefSeq, a He
GenBank!



[MnaH

bubnuorpaduyeckmne/pedepartmeHble 6asbl AaHHbIX
nuTepaTypHbIX MICTOYHUKOB (CTaTbW, TE3UCLI, MATEHTHI,
Marepuarnbl KOHpepeHUMn 1 T.4.)

ba3bl AaHHbIX nocnenoBaTensHocTen [HK

Ba3bl gaHHbIX nocrneaoBaTeribHOCTEN OerkoB
basbl gaHHbIX 3D CTpPYKTYp

ba3bl JaHHbIX XM. COeaUHEHUN

ba3bl AaHHbIX FrEHOMOB 1 aHHOTAaLUW

basbl 4aHHbIX Bapuauumn reHoma

ba3bl AaHHbIX reHOM-PeHoTUN

ba3bl AaHHbIX B3anMOOENCTBUN

ba3bl 4aHHbIX CUTHANbHLIX NyTen

ba3bl AaHHbIX CEKBEHUPOBaHUSA

basbl JaHHbIX 3aboneBaHnin U MegULUMHCKOWN
MHdopmaLmnn

basbl JaHHbIX MO 3KCNPECCUn reHoB/TMCTONOrNm
ba3bl 4aHHbIX MO TAKCOHOMUU



GenBank/RefSeq is nucleotide centric, but

ET /translation="MGQPGNGSAFLLAPNGSHAPDHDVTQQRDEVWVVGMGIVMSLIVL
FT ATIVFGNVLVITAIAKFERLQTVTNYFITSLACADLVMGLAVVPFGAAHILMKMIWTEGNE
FT WCEFWTSIDVLCVTASIETLCVIAVDRYFAITSPFKYQSLLTKNKARVIILMVWIVSGL
FT TSFLPIOMHWYRATHQEAINCYANETCCDEFEFTNQAYAIASSIVSEYVPLVIMVEVYSRV
FT FOEAKRQLOKIDKSEGRFHVONLSQVEQDGRTGHGLRRSSKFCLKEHKALKTLGI IMGT
FT FTLCWLPFFIVNIVHVIODNLIRKEVYILLNWIGYVNSGEFNPLIYCRSPDFRIAFQELL
ET CLRRSSLKAYGNGYSSNGNTGEQSGYHVEQEKENKLLCEDLPGTEDFVGHQGTVPSDNI
FT DSQGRNCSTNDSLL«

FT variation 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 CONSORTIUM MEMEER

FProtein 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,!®! iProClass, and

iProLINK.

The Protein Ontology (PRO) is another popular database released by the Protein Information
Resource.[ll10]


http://pir.georgetown.edu/
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6006k - 1 - rr I1r r T T T T 1 1 r r 1 = T 1 = T 1
500k [ R e SRRTEE A it o S SRR -
B nocneposatenbHocTen (nepsBnyHas) (2002

408k - Hamnonb 2012: SR S SR o AR S ]

agek L 236 789 nocneposatenbHocten ns 12 838 8maos [ S l

200k .

100k .
o Lo e L

1985 1988 1991 1994 1997 20600 28083 20086 20089 20812 2015

UniProt — Hanbonee Bceobbemnowmim Katanor MHPopmaumm o H6enkax, obveanHAOWMIN B

cebe aaHHble n3 UniProtKB/Swiss-Prot, UniProtKB/TrEMBL n PIR.
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Cambridge Structural
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The Cambridge Crystallographic Data
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BT crystal structure to the Cambridge Structural
Database (CSD)

Deposit a Structure

New consultancy

service
News "The determination of 500,000 cnystal structures is a remarkable achieverment.
Last Updated: However, the scientific community is hungry for the next 500,000 and the knowledge
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Positions Available molecular structure and interactions, but tells us what those questions should be."
& m -Dr Colin Groom, Executive Director of the CCDC

39




[MnaH

bubnuorpaduyeckmne/pedepartmeHble 6asbl AaHHbIX
nuTepaTypHbIX MICTOYHUKOB (CTaTbW, TE3UCLI, MATEHTHI,
Marepuarnbl KOHpepeHUMn 1 T.4.)

ba3bl AaHHbIX nocnenoBaTensHocTen [HK

Basbl JaHHbIX NocneaoBaTeNbHOCTEN DENKOB

basbl gaHHbIX 3D CTpPYKTYp

Ba3bl AaHHbLIX XUM. COeaUHEHUMN

ba3bl AaHHbIX FrEHOMOB 1 aHHOTAaLUW

basbl 4aHHbIX Bapuauumn reHoma

ba3bl AaHHbIX reHOM-PeHoTUN

ba3bl AaHHbIX B3anMOOENCTBUN

ba3bl 4aHHbIX CUTHANbHLIX NyTen

ba3bl AaHHbIX CEKBEHMPOBaHUSA

basbl JaHHbIX 3aboneBaHnn U MegULUMHCKON
MHdopmaLmnn

basbl JaHHbIX MO 3KCNPECCUn reHoB/TMCTONMOrNm
ba3bl 4aHHbIX MO TAKCOHOMUU



ba3bl AAHHbIX XMMUNYECKUX COE,EI,MHEHMVI

Databases | Deposition | Services | Help | more

PubChem

@ BioAssay @ OC) Compound 2 Substance @

] Ad d
| | NEON ity

Chemical structure search | BioActivity analysis

New Structures from 2ancheng Functional Chemicals are now available in
PubChem.

more ...

Write to Helpdesk | Disclaimer | Privacy Statement | Accessibility
National Center for Biotechnology Information
NLM | NIH | HHS

Bioactivity
sumrmary
Bioactivity ==
datatable
Bioactivity msmm
structure-activity =EEs

Chemical structure
search

3D conformer
viewer

Chemical structure
clustering

Deposition gateway @

Structure download d‘a

PubChem FTP @D

41



ba3bl AAHHbIX XMMUNYECKUX COE,EI,VIHEHMVI

O PubChem

Compound

Search l PubChem Compound | forlepinephrinel

My NCBI
[Sign In] [Register]

. 4

Go | Clearl Save Search

f Advanced Search T Preview/index T History T Clipboard T Details W

Display | Summary

~| Show |20 =||SortBy

~| ISendto ~|

Tools: ':(')| [‘EI dyl 2 Links: Related Structures, BioAssays, BioSystems, Literature, Other Links [2

( All: 120 \\ Rule of 5: 62 K]

Items 1 - 20 of 120

1. CID: 5816

2. CID: 838

M a. N 247704

Page ||1 of 6 Next

Related Structures, BioAssays, BioSystems, Literature, Other Links

epinephrine, Adrenalin; adrenaline ...

IUPAC: 4-[(1R)-1-hydroxy-2-(methylamino)ethyllbenzene-1,2-
diol

MW: 183.204420 g/mol | MF: CgH13NO3

Tested in BioAssays: All: 274, Active: 22; BioActivity Analysis =
Vasoconstrictor Agents... more

Related Structures, BioAssays, Literature, Other Links

epinephrine; DL-Adrenaline; Racepinefrine ...

IUPAC: 4-[1-hydroxy-2-(methylamino)ethyl]benzene-1,2-diol
MW: 183.204420 g/mol | MF: CgH13NO3

Tested in BioAssays: All: 17, Active: 1, BioActivity Analysis =
Vasoconstrictor Agents... more

Related Structiiree Rinfcacave | iteratiire Other | inke

Selected
Compounds (2

=IBioActivity Experiments

BinAssays, Active =
BinAssays, Tested <
Protein 3D Structures
# Crystal Structure Of
Dipeptide...
=ZBioMedical Annotation

Pharmacological Actions
@ Sympathomimetics
BioSystems

JDepositor Category

Biological Properties
Chemical Vendors
Journal Publishers

NIH Molecular Libraries

Recent activity

Compound

Count

39
60
]
1

69
37
16

120
55
47
52

Y

Towvn OF Claar

=



ba3bl AAHHbIX XMMUNYECKUX COE,EI,I/IHGHI/IIZ

Chemical Abstract Service — B peructpe cogepxutca 130 mnH coegmHenuin (2018)

(O

A division of the American Chemical Society

-~
ACS JOURNALS C&EN CAS I

ABOUT CAS OUR EXPERTISE SOLUTIONS PRODUCTS & SERVICES SUPPORT & TRAINING NEWS & EVENTS Site Search A

s 27 Carbon Bond Formations Win
SCIFnder - reakveua 2010 Nobel Prize with Award-
— Winning Research in CAS
oy el Databases

& patent information

Check out the early inspiring efforts of these three great
chemists.

LEARN MORE

y ,

SUBSTANCES

QUICK LINKS THE RESEARCH EDGE CAS UPDATES

i es in SciFi e CAS adds Costa Rica Registry of Industrial Property as 61st
Fcial your proguct resaUrtes i Sclincec In the race to discovery, access to information is the critical R . ) s I
o o Fy i patent autnority in Its patent coverage
LB el differentiator. See how to ensure your research is on the

B scifinder® cutting edge and stay ahead of the competition. e Access an additional 1.8 million records exclusively



ba3bl AAHHbIX XMMUNYECKUX COE,EI,MHEHMVI

Q SEARCH |=J CART = MENU

Il\I\IH\

Reaxys retrieves literature, compound \ |
properties and chemical reaction data faster

than any other solution.

T |

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
below to sign in. to create a high-quality information database. their careers in research?

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

Why choose Reaxys How Reaxys works Who we serve Customer stories Learn & support

44



ba3bl AaHHbIX yrneBoaos

For 2017:

7005 publications for 18924 compounds from 8859 organisms

Database search

(2]
_ @ . =4 |
Structures Composition Organisms Publications NMR signals

Additional operations are available from the left menu. If you don't see it click here

Useful tools

=1 =2 =19] ] <€ ] =

Predict NMR Elucidate Fragments Cluster taxa GT activities Examples

45



CTPYKTYpHble 6a3bl AaHHbIX

7009 CTPYKTYp AMNUA0B U CXOAHbIX COEAUHEHUN — HE NOALEPKMBAETCA B
HacToAlee Bpema @

ipi Bank -

Vitamin A I.ipid Baﬂk

DATA No : ¥VAOOO1 INFORMANT : Hiroyuki Kagechika

NAME : ((2E 4E 6E 8E)-3,7-Dimethyl-9-(2 6 6-trimethyl-cyclohex- 1-enyl)-nona-2 4 6 8-tetraen-1-ol

COMMON NAME : all-trans-retinol
SYMBOL - ROH
FORMULA - CogH3pO MOL.WT (average) : 286452

Download ChemDraw structure data

BIOLOGICAL ACTIVITY |

Relative physiological activity for All trans-retinyl acetate is 100%.(Ref. 0046) New physiological functions of vitamin A have been
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 . 62-64°C(Ref. 0013) 46
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o dbSNP
(3 NCBI Short Genetic Variations

dbVar ClinVar GaP PubMed Nucleotide Protein
Search small variations in dbSNP or large structural variations in dbVar
Search Entrez [ dbsnp 4 | for & Go

ANNOUNCEMENT £J

dbSNP and dbVar no longer accept submissions
for non-human organism data. Please read more
here.

ISearch by IDs on All Assemblies
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Sign in to NCBI

dbVar | dbVar

2  search

“Advanced Help

dbVar

dbVar is NCBI's database of human genomic structural variation —

insertions, deletions, duplications, inversions, mobile elements, and
translocations

Getting Started

Overview of Structural Variation

—

Accessing Data Other NCBI Resources

Structural Variation Data Hub dbSNP

—— . - . . T R ~ar s os
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Sign in to NCBI

OMIM [ OMIM

g | | Search_

Using OMIM

Getting_Started
FAQ

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

OMIM tools Related Resources
OMIM API ClinVar
Gene
TR
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ClinVar ( ClinVar s e

Advanced Help

Home About v  Access ¥ Help = Submit » Statistics « ETP -

ACTGATGGTATGGGGCCAAGAGATATATCT ClinVar
CAGGTACGGCTGTCATCACTTAGACCTCAC
CAGGGCTGGGCATAAAAGT CAGGGCAGAGC ClinVar aggregates information about genomic variation and its relationship to human health.

CCATGGTGCATCTGACTCCTCAGGAGAAGT
GCAGGTTGGTATCAAGGTTACAAGACAGGT
GGCACTGACTCTCTCTGCCTATTGGTCTAT

Using ClinVar Tools Related Sites
About ClinVar ACMG Recommendations for Reporting of Incidental ClinGen
e Findings _
Data Dictionary GeneReviews ®
linVar Submission Portal

Downloads/FTP site Clinvar Submission Porta GTR®
Submissions

FAQ MedGen
Variation Viewer

Contact Us OMIM ®
Clinical Remapping - Between assemblies and RefSeqGenes .

RSS feed/What's new? Variation

RefSeqGene/LRG

Factsheet
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< o F " hhMad .
— NCBI Site map All databases PubMed Search

Log In
db GaP
genotypes and phenotypes 7 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-
Click here to login to the dbGaP controlled-access portal and to begin a project request. For ?rf;ﬁ/?;:aplgllgvag;%na’t: sf(re;?nrr;a:%\ellrea\fvrter;iac:)cl:lelcjt;gr(lcgg)rrlpllatlon of
%Jidance on the development of a data access request to complete project requests, please see :
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.



ﬂ‘ ICGC < Data Portal M Data Access Compliance Office

Contact Us Log | t A t
= Get Cancer Data 0o Apply for Access to Controlled Data Log.In | Create an Account

International Enter keywords
Cancer Genome
Consortium

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

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

types and/or subtypes which are of clinical and
societal importance across the globe.

R re »

Biliary Tract Cancer Biliary Tract Cancer Bladder Cancer
Japan I} Singapore China [_]

Launch Data Portal »

Bladder Cancer Blood Cancer Blood Cancer
United States (5 China il Singapore -
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Database of potassium channel
toxins from scorpion venom

?m B

e

# Help&FAQs About & Contact

174 toxins shown Clustal align o,
Organism v £} Name v 4} O, UniProtID = Sequence PDB Yy Mass f; Pub.Date 4} Activity v

Leiurus quinques... o-KTx 1.1 ChTX; ChTX-Lg... P13487 ZFTNVSCTTSKECWSVCQRLHNTSRGKCMNKKCRCYS 1BAH,1CIM 4295.05 1988 Shaker,Kv1.1,Kv1.2, i
Leiurus quinques... a-KTx 1.2 ChTX-Lq2,ChTx...  P45628 ZFTQESCTASNQCWSICKRLHNTNRGKCMNKKERCYS 1LIR 4335.08 1989 KvlKCal.l
Mesobuthus tam... a-KTx 1.3 IbTx; Iberiotoxin P24663  ZFTDVDCSVSKEGWSVEKDLEGVDRGKCMGKKEREYQ 4230.02 1990 KCal.1 1
Mesobuthus mart... o-KTx 1.5 BmTX1, Neuroto...  Q9NII6 ZFTDVKCTGSKQCWPVCKQMFGKPNGKCMNGKCRCYS 1BIG 4169.04 1997 Kvl,Kvl3,KCal.l
Mesobuthus mart... o-KTx 1.6 BmTX2, Neuroto...  Q9NII5 ZFTNVSCSASSQEWPVCKKLFGTYRGKCMNSKERCYS 2BMT 4178.97 1997 Kv1,Kv1.3,Kvl1l.1,K!
Parabuthus trans... a-KTx 1.10 PBTx3; Parabuto...  P83112 EVDMRCKSSKECLVKCKQATGRPNGKCMNRKEKCYPR 4274.23 2002 Kv1.1,Kv1.2,Kv1l3 K
Centruroides nox... a-KTx 1.11 SloTx; Slotoxin P0OC182 TFIDVDCTVSKECWAPCKAAFGVDRGKCMGKKEKCYV 4085.98 2001 KCal.l
Mesobuthus eup... a-KTx 1.16 Toxin MeKTx11-1 COHJQ8 ZFTDVKCTGTKQCWPVCKKMFGRPNGKCMNGKCRCYP 4221.16 2015 Kvl.l
Mesobuthus eup... a-KTx 1.17 Toxin MeKTx11-3 COHJIQ7 ZFTDVKCTVTKQEWPVCKKMFGRPNGKCMNGKERCYS 4253.21 2015 Kv1.1l
Centruroides nox... a-KTx 2.1 NTx; Noxiustoxin...  P08815 TIINVKCTSPKQCSKPCKELYGSSAGAKCMNGKCKCYNN-NH2  1SX%M 4195.06 1982 Shaker,Kv1.1,Kv1.2,
Centruroides mar... o-KTx 2.2 MgTX: Margatoxin P40755 TIINVKCTSPKQELPPCKAQFGQSAGAKCMNGKCKCYPH IMTX 4179.11 1993 Shaker,Kv1.1,Kvl.1,
Centruroides fim... a-KTx 2.3 CliTx1, Toxin I, T... P45629 ITINVKCTSPQQCLRPCKDRFGQHAGGKCINGKCKCYP 4191.06 1994 Kvl
Centruroides nox... a-KTx 2.4 NTx-2, NTx2; No... = Q9TXD1 TIINEKCFATSQCWTPCKKAIGSLQSKCMNGKCKCYNG 4183.05 1996 Kvl
Centruroides lim... a-KTx 2.5 HgTX1; Hongoto...  P59847 TVIDVKCTSPKQCLPPCKAQFGIRAGAKCMNGKCKCYPH 1HLY 4220.20 1998 Kv1.1,Kv1.2,Kv1l.3 K
Centruroides lim... a-KTx 2.7 CliTx2; Toxin II, T... = P45630 TVIDVKCTSPKQELPPCKEIYGRHAGAKCMNGKCKC 3905.82 1994 Kvl

62
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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

. Genetic Information Processing

. Environmental Information Processing

. Cellular Processes

. Organismal Systems

. Human Diseases

. Drug Development

NOUuhLhwwN

KEGG PATHWAY is a reference database for Pathway Mapping.
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Ingenuity Pathway Analysis

File Edit View Window Help Provide Feedback | Support Stuart Demo Close IPA

[ Genes and Chemicals = Diseases and Functions | Pathways and Tox Lists
- e0000
Advanced Search J@ e~ x ]
Cardiomyocyte Differentiation HC o E
Canonical Pathways Upstream Analysis | Diseases & Functions | Regulator Effects | Lists | Molecules | Comparison Settings |
Upstream Regulators \ Causal Networks '
Table  Heatmap |
Settings/Legend : Pathway | Molecules
- More Info| | Overlay: ESC vs. CM (cardiomyocytes) Fold Change
 ATP2AZ show legend

~

Score: Activation z-score _4 346 m 4.830 5

Sort Method:  Score ¥ Visualize: [Activationz-score v]

O

AY
(APl EDIT NETWORK || GENE H(ATMAP

Upstream regulators

ESC vs. CP (prec...

B esc vs. oM (card..

= == !

P o) 0:19/2:03
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Database Expression Edit View Select Tools Window Help
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% Copy of 'p38 Signaling'_MA |
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it Death receptor signaling
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& EGF signaling

i Erk-PI3K in Collagen Binding

§ Erythropoietin signaling

i FAS signaling

i G-protein Coupled Receptor sign:
% IL-1 and IL-6 signaling

i 1L-2 signaling

% 1L-3 signaling

& IL-6 signaling

% Inhibition of Apoptosis

g Insulin pathway

i Insulin Receptor Signaling

i Integrin Signaling

§ Jak-Stat Pathway from IL6 Rece)
£ Lck and Fyn in TCR activation

¢ MAPK signaling

£ MAPK-ERK in Growth and Differer
% Mitochondrial control of Apoptosi
& NF-kB Signaling

i NGF signaling

¢ p38 Signaling

i ps3 Signaling

i PDGF signaling

& PKC in Myosine regulation
PLC-D1 in phospholipid signaling
PTEN signaling

RB Tumor Suppressor

SAPK-INK Signaling
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& Toll-Like Receptor pathway

i wnt signaling
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Sign in to NCBI

Getting Started

How to Submit

Log.in to SRA (for updating_and
troubleshooting submissions)

Log.in to Submission Portal (for submitting
sequence data)

Help

Sequence Read Archive (SRA) makes biological sequence data available to the

research community to enhance reproducibility and allow for new discoveries by
comparing data sets. The SRA stores raw sequencing data and alignment
information from high-throughput sequencing platforms, including Roche 454 GS
Svstem®. lllumina Genome Analvzer®. Applied Biosvstems SOLID Svstem®.

Tools and Software

Download SRA Toolkit

SRA Toolkit Documentation

SRA-BLAST

SRA Run Browser

Related Resources

Submission Portal

Trace Archive

dbGaP Home

BioProject
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B u.s. National Library of Medicine

ClinicalTrials.gov

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

ClinicalTrials.gov is a database of privately and

publicly funded clinical studies conducted around
the world.




informa ~

Pharma intelligence s

How we help Products & services Resource hub Events, awards & webinars 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 database, Citeline's Pharmaprojects has been covering
pharma R&D across 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 lifecycle management
tracking.

Request a free demo Product login

Report store Recommendations

Contact

@ Curated by experts
@ Drug R&D landscape

Q Historical trends

Product login 2

Search Q
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ba3bl AaHHbIX IKCMpeccnn reHoB

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

GEO Home Documentation v  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. Keyword or GEO Accession Search
Getting Started Tools Browse Content
Overview Search for Studies at GEO DataSets Repository Browser
FAQ Search for Gene Expression at GEO DataSets: 4348
Profiles —

About GEO DataSets | Series: B} 94968

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

=MENU HELP NEWS

SEARCH!

Search Fields »

e.g. RBM3, insulin, CD36

4 < .‘.
LAS

PATHOLOGY AT
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TakcoHomun4yeckme 6a3bl AaHHbIX

Taxonomy Browser — 3HameHWTaA TakCoOHOMMYecKaAa bll, wumewWwaa mMepapxmyeckyro
CTPYKTYPY, OCHOBAHHYIO Ha aHa/au3e nocaenoBaTenbHOCTEM W NPU3BaHHAA ynopA4oYnUTb

KnaccupuKaumio OpraHM3mMoB, ANA KOTOPbIX M3BECTHA XOoTA Obl 0Ha NocAeA0BaTEe/IbHOCTb
OHK nan 6enka.

Taxonomy w
Browser

OMIM

PubMed Entrez Taxonomy Structure

AS | complete name ¥ Go

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

The NCBI Taxonomy Homepage

Taxonormy common —_— , e ——— S
tree : Arabidopsis thaliana Eschenichia coli Pneumocystis carini

Bos taurus Hepatitis C virus Rattus norvegicus

Taxonomy
information Caenorhabditis elegans Homo sapiens Saccharomyces cerevisiae

Chlamydomonas remnhardti Mus musculus Schizosaccharomyces pombe -

Taxonomy _ , : : _
resources Danio reno (zebrafish) Mycoplasma pneumoniae Takifuou rubripes

Dictyostelum discoideumn Oryza sativa Henopus laewis

Taxonomic advisors _ : .
Drosophila melanogaster Plasmodium falciparum Zea mays

Genetic codes




Bnaosble 6a3bl AaHHbIX

CoaeprkaT TaKCOHOMMUYECKYlo, bubnuorpaduyeckyto, reorpapuyeckyto, BU3YasibHYIO W
Npoyvyto MHOpMaLUIO

- . 34
"o.o.: Al gae Base content about team notulaealgarum links contact search

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

143,152 species and infraspecific names are in the database, 18,634 images, 54,056 bibliographic items, 314,920 distributional records.

Haematococcus pluvialis Flotow

Publication details | —— Classification:
Haematococcus pluvialis Flotow 1844: 415, 537, pls '
XXIV, XXV

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

Download PDF

Genus Haematococcus

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

Taxonomy
References
Submit Feedback

Status of name
This name is of an entity that is currently accepted Haematococcus pluvialis Flotow India Submit Reference

taxonomically. Links
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! PacTeHua !

% OEMTO3UTAPUH RUIEN cpagka
Y Orn KOBUEL O cucteme Konnekumm KoHTakThl CChIIKM @ exonecucreny
¥ «HOEB KOBYEI»

4 - ’
S5

Ceiiuac B 6ase faHHbIX:
l O6bekToB: 501892 E W3obpaxexuis: 501892 % Bugos: 9141

= HauuoHanbHbli 6aHK-AeN03UTapHil XUBbIX CUCTEM

BEMS ponR : MpoekT MockoBcKoro yHusepcutera "Hoes KoByer" NocBsALLeH CO34aHni0 MHOrOMYHKLUMOHAILHOTO
‘ L CeTeBOro XxpaHunuLia 1osiorMyeckoro Matepuana.

Pog / Bug

[ } p Mnaxupyetcs paboTa ¢ MaTepuasnioM BCeX BO3MOXHbIX TUMOB - OT OTAE/bHbIX O1M0/0rMuYecKmxX

~ MOJIeKys1 A0 UenbiX XUBbIX OpraHM3mMoB.
PaclumpeHHbin Nouck

TakcoHomuueckuit Bpaysep Co3pgaHve feno3utapus No3BoJIUT COXPaHUTb 6Mopa3H006pa3Me Halleil NaHeTbl U Cc034aTb HOBbIE

cnocobbl NOMIE3HOT0 UCNO/L30BaHMst BUONOTMUECKOro MaTepuana.

AKPOHUM
i Pe,
Knioueeoe crioBo
]

J

Mepcoxanusa

Geum coccineum Juncus compressus
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