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e KoMnblOTEPHBLIM MOAENUPOBAHUEM MOSEKYNAPHO-
EHETUYECKNX N CMEXHbIX NPOLIECCOB 3aHMMAalOTCA Takne
HayKu Kak bnonHgopmartuka, cuctemHas bnonorus,
reHoMuKa, 3BOSIIOLMOHHAs reHeTuka, NPoTeoOMUKa,
TpaHCKpUNToMMKa, MetabonomMmuka n gpyrue, euie bonee
y3KOCrneunanmn3npoBaHHbIE AUCLUUMNINHLI, B KaXXA0WN 13
KOTOPbIX paboTaroT ThICAYU U OECATKN ThICAY
nccrnegosarenen. Takon BbICOKMN YPOBEHb

anddoepeHuUmaLmMm Hayk cBs3aH C KofioccanbHOU
CITOXXHOCTbIO U OTPOMHBIM 06BEMOM MOSIEKYNAPHO-
reHeTUYeCKNxX AaHHbIX. Hanpumep, pabota ¢
nocnegoBartenbHocTbo OHK gaxe npocrteniumnx

9YKapMOT - OPOXKEN S. cerevisiae — He Obina Obl

BO3MOXHa 6e3 NCrnonb3oBaHUA KOMMbIOTEPHbIX METOAOB,
He roBopsl y>Ke 0 reHOMe YerioBeka.




bunonHdopmaTuka

* brnonHgopmartnka — 310 0ONACTb HayKK, paspabarbiBaloLLlas 1
NPUMEHSAOLLAs BbIYUCIIUTENBbHbIE anropmuTMbl AN
cuctemaTtmsaunm n aHanusa reHeTn4yeckon MHopmMaLunm
Lenblo onpeaeneHns MonekynsipHbIX OCHOB BMOMOrmyeckmnx
NnpoLeccoB C nocrneayrwmm Ncnonb3oBaHNeEM 3TUX 3HAHUU Ha
npakTuke. Ee ocHOBHaga 3agada — pas3paboTtka
BbIYNCIUTENBHLIX anNnrOpMTMOB OS1I9 aHanu3a U cuctemaTmaauum
OaHHbIX O CTPYKTYpE 1 YHKUMNAX OMONOrM4ecknx Mornekyn,
npexae BCero HyKNnemHoBbIX KUCNoT U 6enkoB. Ob0beMm
reHeTu4eCcKkon nHdopmauumn, HakanamBaemMoun B 6aHKax
OAaHHbLIX, Ha4Yan yBenuinBaTbCA C BO3pacTaroLleN CKOPOCTbIO
nocne Toro, Kak obinu paspabdboTaHbl ObICTPblE METOAbI
CEKBEHNPOBaHMSA (pacLUUPPOBKN HYKNEOTUOHbIX
nocneposarernsbHocTten OHK).

* brnonHgopmartmka Bo3Hukna B 1976-1978 rogax, okoH4YaTenbHO
odopmunacek B 1980 rogy co cneuuanbHbIM BbIMYCKOM
xypHana «Nucleic Acid Research» (NAR).



buonHdopmaTmka BKMo4YaeT B cebs:

» 6a3bl JAHHbIX, B KOTOPbIX XPaHUTCS
bruonormnyeckasa nHopmaLus

* HaOOp MHCTPYMEHTOB AJ19 aHanmn3a Tex
OaHHbIX, KOTOpbIE JieXaT B Takux 6asax

* MMPaBUNbHOE MPUMEHEHNE KOMMbIOTEPHbIX
METOOOB A8 NpaBUSIbHOIO peLleHns
buonornyecknx 3agad




VICTOYHMEK A3HHbIX
CeKBeHWPOBAaHHLIS

3agayu, pellaemble
bnonHdopmMaTUKON

|

O0bveM AaHHbIX
~40 MNH. nocnegoearensHocTen, 1012 nap

nocnepoearensHocT JJHK OCHOBaHWIA

Benkoeble
NoOCNenoBaTensHOCTH

CTPYKTYPbI MRKPOMONEKyn

[eHOMBI

3KCNpeccuA reHoB B
pa3snUuYHbIX TKAHAX,
CTAaAWAX Pa3BUTUA,
COCTORHUIN OpPraHn3amMa u

TA.

~5.5 106 nocnepoBarensHocTen (~300
AMWHOKUCIIOT Ka¥aanA)

50000 cTpykryp (~3000 aTOMHbIX KOOpAWHAT
Kaxaan)

Okono 1200 reHOMOB nNpokapwuoT, Sonee 160
reHOMOB 3yKapuoT

COTHM TICAY 00pa3UOB € ThICAYAMU BAPUAHTOB
M3MEepeHU ANA ASCATKOB ThICAY reHoB. ~1013
N3MEPEHUNA.

SNP (ogHOHYKNeoTUAHbLIE Tonbko oaHa Da3a gaHHblxX dbSNP cogepxuT

MyTauum B HK)
MonekynApHble
B3aMMOOSWUCTBNR,
MeTabonuueckne Nyt u
reHHbIE CETU
MNydnukaummn

MHDopmMaune o0 108 MyTaunAx B 23 reHOMax.
Bonee 106 MoNeKynspHbIX B3aUMOASUCTBUIA
onucaHo B Nydnukaunsax. bonee cTa ThiCAY
MEeTADONUUYECKNX MYTEN U NeHHbLIX CEeTen
npeacTaeneHo B 0azax AaHHbIX.

JecAaTkn MUNNMOHOB NyOnukaunn

3agaumn
OYHKUMOHANLHAaR" aHHOoOTaumna

CpaBHUTENbLHbLIN aHanu3. BelRBNeHue
KOHCEPBAaTUBHLIX MOTUBOB
MNpeackaszaHue, BoipaBHMBAHUE,
N3MEPEHWE reOMETPUI, AOKMUHT
COopKa NOMHbLIX T’EHOMOB;
YHKLUMOHANbLHaR aHHOTaUNA;
CpaBHUTENBHLIN aHann3
AHanNM3 MexaHW3MOoB perynaumm
KO3KCNPEeCcCUpYLWMXCA reHos. CBR3b C
nocneaoBarenbHOCTAMMW, CTRYKTYPHBIMKA U
OMOXMMNYSCKMMMN JAHHBIMW.

AHAarnn3 cBR3W ¢ 3aDonNeBaHNAMN
MogenupoeaHue MONeKynapHo-

reHeTu4YeCkKnx Nnpoueccoe n CUCTemM

MoWCK U N3BNEYEHUE 3HAHUNIA




buoror B bnonHpopmaTtnke obbIMHO UMEET AEeNo C
6aszamu JaHHbIX N MHCTPYMEHTaMM UX aHanusa. Tenepb
pasbepemcs, Kakne 6asbl AaHHbIX ObIBAIOT B
3aBUCUMOCTU OT TOrO, YTO B HMX MOMELLIAIOT.

[lepBbIn TN — apXUBHbIE Ba3bl AaHHbIX, 3TO DonbLUAas
cBarnka, Kyaa nobon MoXeT NOMECTUTb BCE, YTO
3axodeT. K Takum 6basam oTHOCATCA:

GeneBank & EMBL — 30ecb xpaHATCS nepBUYHbIE
nocrneanoBaTenbHOCTU

PDB — npocTpaHCTBEHHbIE CTPYKTYpPbI

B kauyecTBe Kypbe3a MOXXHO NMPUBECTU MPUMEP: B
apxmBHoW 6as3e gaHHbIX YKa3aHo, YTO B rEHOME apXeu
(apxebakTepun) ecTb reH, KogupyrLmin 6enokK rnaBHoOro
KOMMeKca rmMcTOCOBMECTUMOCTU, YTO ABNAETCA NOSTHON
4yernyxomn, T.K. XapakTepPHO OJ19 MO3BOHOYHbIX.




« Btopou tTmun — Kypupyembie 6a3bl AaHHbIX, 3a
OOCTOBEPHOCTb KOTOPLIX OTBEYAET XO3AMH 0a3bl AaHHbIX.
Tygoa nHopmMaunto HUKTO He NPUCHLINAET, ee 13
apXmBHbIX 6a3 AaHHbIX OTOMPAalOT 3KCNEepPThI, MPOBEPSAS
OOCTOBEPHOCTb MHPOpMaLIMMN — YTO 3anncaHo B 3TUX
nocreanoBaTefibHOCTAX, Kakne eCTb 3KCNepPUMEHTASIbHbIE
OCHOBaHUA A9 TOro, YTobbl cYNTaTh, YTO ITU
nocriegoBaTefibHOCTU BbIMOSTHAKT TY MU NHYIO

doyHKUMIO.
K Oazam gaHHbIX TAKOro Tmna OTHOCATCS:
Swiss- Prot — Hanbonee kadecTtBeHHaa 6a3a AaHHbIX,

coaepkallag aMMHOKUCIIOTHbIE NocneaoBaTernbHOCTH
OenkoB

KEGG — nHdopmaumsa o metabonmame
FlyBase — nndpopmauuna o Drosophila

COG — nHdpopmaunst 06 opToNOrnMYHbIX reHax
(roMOnornyHble reHol PUNOreHeTUYECKU POACTBEHHbIX
OpraHM3mMoB, pas3oLleLLInXCs B

npouecce BMgoobpasoBaHus)




| o IS0
* lNopaepxaHne Basbl TPebyeT paboTbl KypaTOPOB UNK
aHHOTaTopoOB. TeM HE MEHee, Aaxe B KypMpyeMbIx basax
OAHHbIX MOTYT BCTpeYaTbCs KYpbe3HbIE HAAMNUCH,
Hanpumep Takasa 3abaBHasi HagnNUChb:

« CAUTION: AN ORF CALLED DSDC WAS ORIGINALLY
(REF.3) ASSIGNED TO THE WRONG DNA STRAND
AND THOUGHT TO BE A D- SERINE DEAMINASE
ACTIVATOR, IT WAS THEN RESEQUENCED BY REF.2
AND STILL THOUGHT TO BE "DSDC", BUT THIS TIME
TO FUNCTION AS A D-SERINE PERMEASE. IT IS REF.1
THAT SHOWED THAT DSDC IS ANOTHER GENE AND
THAT THIS SEQUENCE SHOULD BE CALLED DSDX. IT
SHOULD ALSO BE NOTED THAT THE C-TERMINAL
PART OF DSDX (FROM 338 ONWARD) WAS ALSO E
SEQUENCED (REF.6 AND REF.7) AND WAS THOUGHT |
TO BE A SEPARATE ORF (YES, DON'T WORRY, WE |
ALSO HAD PROBLEMS UNDERSTANDING WHAT e
HAPPENED!). 1

 [lo kpanHe mepe 3a0€ecb KypaTtopbl 6a3bl AaHHbIX YECTHO

NMPU3HAKTCA, HTO HE 3HAKOT, KaK 3TO CI1yYUJ10Cb. l I
W ORI ;




Tpetun Tun — nponsBoAdHble 6a3bl JaHHbIX. Takne 6asbl
nony4yarTcs B pesynsrate oopaboTKkn aHHbIX N3
apXMBHLIX N Kypupyembix 6a3 gaHHbix. Ctoga BXOAMUT:

SCOP - ba3sa gaHHbIX CTPYKTYpHOM Knaccudmkaumm
benkoB (onucbiBaeTCcs CTPYKTypa 6enkos)

PFAM — ba3a paHHbIX N0 cemencrtBam 0enkos

GO (Gene Ontology) — Knaccndoukauma reHoB
(nonbITKka co3gaHma Habopa TepMUHOB, YNOopAa0YMBaHUS
TEPMUHOMOIMMKN, YTOObI OAMH reH HEe Ha3bIBarics Mo
pa3HoOMY, U YTOObLI pasHbiM reHam He JaBanu
OOWHaKOBble Ha3BaHUA)

ProDom — 6enkoBble JOMEHbI

AsMamDB - anstepHaTUBHbIWM CNIANCUHT Y
MIIeKONUTaKLLKNX




* VI HTErpmpoBaHHble Oa3bl AaHHbIX, B KOTOPbIX
BCA MHOpMauma (Kypupyemas, He Kypupyemas)
cBareHa B Ky4y, 1 BB UMA reHa, MOXXHO
HaWTU BCKO CBA3aAHHYO C HUM MHpoOpMaLnIo — B
KaKnx opraHmamax BCTPeYaeTcs, B KAKOM MecTe
reHomMma fiokanmsoBaH, Kakme pyHKLNK
BbIMOJSTHAET U T.A.

e NCBI Entrez — goctyn K nHpopmauun o
HYKNEeOTUAHbIX 1 aMUHOKUCSIOTHbIX
nocnenoBaTenbHOCTAX U CTPYKTYypax

 Ecocyc — Bce 0 E. coli — reHbl, benku,
MeTabonmam u np.



* Tenepb Nnepenagem K pacCMOTPEHUIO
MHCTPYMEHTOB OMOMHMOPMaTUKN. IHCTPYMEHTHI
onpeagenatTca 3agadamm, KoTopble Mbl XOTUM
peLiaTb.

OcHoBY ODMOMHMOPMATUKKN COCTaBMAIOT
cpaBHEHMS. Ecnun y Hac ecTb, HaNpUMep,
aMWHOKUCIOTHas NocrieaoBaTeribHOCTb, O

KOTOPOW Y Hac eCTb 3KCNepPUMEHTASIbHbIE
OaHHbIE, N N3BECTHbLI €e PYHKUNKN, N gpyras,
noxoxas Ha Hee nocnegoBaTenbHOCTb, Mbl
MOXXEM MPEANOSIOXKNTb, YTO 3TU
nocrienqoBaTeNbHOCTU BbIMOMHAOT CXOAHbIE
doyHKUMN. DTO 3aga4va Nomncka cxoacTsa
nocneagoBaTeribHOCTEN




KomnbroTepHble TexHonornm B Hayke, C.15-20.

« Kak cpaBHMBAIOT NocregoBaTeribHOCTU?
3anuiiem ogHy rnocrnegoBaTenibHOCTb NMoa

Opyrou:
attgtACcTCgTgG-AA----
----- AC-TCaTaGcAAccag

« Ham Hago npu cpaBHEHUU HAUTU HAUy4YLLIUA
BapWaHT, TaK BbIPOBHATbL 3Ty napy
nocnegoBaTeribHOCTEN, YTODObI KONMUYECTBO
coBrnageHun bbINIo MakcMmMmarsibHbIM (NapHoe
BblpaBHMBaHME). KayecTBO BblipaBHMBaAHUSA
OLIEHMBALIOT, Ha3Ha4vas WwTpadbl 3a
HecoBnageHne OyKB 1 3a Hannymne npobenos
(korga npuxoanTcsa pasgBuratb OOHY
nocnegoBaTenbHOCTb A8 TOro, YToobl NONYYNTb
Hanbonbllee Yncro coBnagaroLmx nNo3nunm)



» Takum obpasom, nepBbIM OEfIOM NOCe CEKBEHUPOBAHMUS
nocrnegoBaTenbHOCTU NLLYT B 6a3ax AaHHbIX NOXOXKUe
nocrnegoBaTenbHOCTU, YTOObI NOCIe CPaBHEHUSA CYOAUTb O
TOM, Kakne pyHKLUUM HECET 3Ta NocreqoBaTenbHOCTb.
Ecnun aBe BykBbl coBnanu, 3Ha4YNT OHM HaxXoAsATCA NoA
naBneHnem otoopa, oHM PYHKLMOHANbHO BaXKHbI.
N3BECTHO, YTO aMMHOKUCNOTbI pa3nmu4yatoTcs no CBOUM
CBOWCTBaM, MNO3TOMY €Cnu Npon3oLusia aMMHOKUCIIOTHas
3aMeHa, 3TO MOXET MOYTU HUKAK HE MOBMUATbL Ha paboTy
oenka, a MOXeT CUINMbHO €ro NU3MEHUTb.

* Hanpumep, ecnu nnsunH (NONOXNTENLHO 3apsXKeHHas
aMWHOKMCIIOTa 3aMEHUTCA Ha JNTEUUMH (MOXOXNK NO
CO3BY4MIO, HO COBEPLLUEHHO HECXOAHbIW NO CBOUCTBAM),
TO N1 NPOCTPAHCTBEHHOW CTPYKTYPbI U QYHKUMK Benka
9TO MOXET OKasaTbC4d KaTtacTpodou. A BOT 3aMeHa
NN3MHa Ha aprmHUH (TakXke MonoXUTENbHO 3apAXXeHHbIN)
MOXXET HE CKa3aTbCHA Ha CTPYKType Oerika.

= I'IoaTomy Nnpn CpaBHEHNN aMUHOKUCITOTHbIX
nocriegoBaTeNIbHOCTEN YHNTbIBAKOT TAKXE MaTpULly
cornocTtaBJieHNAd aMNHOKUCITIOTHbIX OCTaTKOB (I'IOXO)KI/IX,
MEHEE MNMOXOXKNX N COBCEM HeI'IOXO)KI/IX).



MornekynsipHO-reHeTU4eCKNne AaHHbIE XPaHATCA B
cneuymanmn3npoBaHHbiX baHKax OdaHHbIX (BCe Ha
aHITIMNCKOM S3bIKeE):

° KpynHenwasa 0asa reHeTUYECKUX OaHHbIX —
GeneBank

& NCBI  Resources ¥ How To ¥ Sign in to NCBI

GenBank ‘Nucleotide v | E55

GenBank ¥ | Submit ¥ = Genomes v & WGS w HIGs v | EST/GSS ¥ | Metagenomes v | TPA v | TSA ¥ | INSDC ~

GenBank Overview GenBank Resources
GenBank Home

Submission Types
Submission Tools

What is GenBank?

GenBank ® is the NIH genetic sequence database, an annotated collection of all publicly available DNA sequences (Nucleic Acids
Research. 2013 Jan:41(D1):D36-42). GenBank is part of the International Nucleotide Sequence Database Collaboration , which comprises
the DNA DataBank of Japan (DDBJ), the European Molecular Biclogy Laboratory (EMBL), and GenBank at NCBI. These three Search GenBank
organizations exchange data on a daily basis. Update GenBank Records

A GenBank release occurs every two months and is available from the ftp site. The release notes for the current version of GenBank
provide detailed information about the release and notifications of upcoming changes to GenBank. Release notes for previous GenBank
releases are also available. GenBank growth statistics for both the traditional GenBank divisions and the WGS division are available from
each release. GenBank growth statistics for both the traditional GenBank divisions and the WGS division are available from each release.

An annotated sample GenBank record for a Saccharomyces cerevisiae gene demonstrates many of the features of the GenBank flat file
format.

Access to GenBank

There are several ways to search and retrieve data from GenBank.

« Search GenBank for sequence identifiers and annotations with Entrez Nucleotide, which is divided into three divisions:
CoreNuclectide (the main collection), dbEST (Expressed Sequence Tags), and dbGSS (Genome Survey Sequences).

« Search and align GenBank sequences to a query sequence using BLAST (Basic Local Alignment Search Tool). BLAST searches
CoreNucleotide, dbEST, and dbGSS independently; see BLAST info for more information about the numerous BLAST databases.

» Search, link, and download sequences programatically using NCBI e-utilities.

» The ASN.1 and flatfile formats are available at NCBI's anonymous FTP server: ftp://ftp.ncbi.nlm.nih.gov/ncbi-asni and
ftp://ftp.ncbi.nlm.nih. gov/genbank




* ynoOHas B HaBuUraymm 6asa reHeTU4YeCcKmnx
nocriegoBsatenibHocTen — Ensembl

BLAST/BLAT | BioMart | Tools | Downloads | Help & Documentation | Blog | Mimors

Search: | All species v | for

e.g. BRCAZ or rat 5:62797383-63627669 or rs699 or coronary heart disease

Still using Human GRCh37? Variant Effect Predictor
Browse a Genome
Ensembl is a genome browser for vertebrate genomes that supports - " ’e , o
- powd b v . - .

research in comparative genomics, evolution, sequence variation and
transcriptional regulation. Ensembl annotate genes, computes

multiple alignments, predicts regulatory function and collects disease
data. Ensembl tools include BLAST, BLAT, BioMart and the Variant

ctor (VEP) for 2 :
R S o g s Gene expression in different Find SNPs and other variants for

Popular genomes tissues my gene

GI[ITATACATIC

a Human Humang CRTRAAAGTCTT

§ Sl GRCh3g.pT GRCh37 CTTCT'ZAATTET
v

— GRAACATTTICC

O | Mouse Zebrafish : ;
J GRCm38.04 GRCz10 Retrieve gene sequence Compare genes across species
GRUmM33.p4 ~ J GRlz

"
’ ; Y GCGCCTCTGCTGCGCTY
vk Loag in to customize this list AGGGGACAGATTTGTGA! O
CACCTCTGGAGCGOCTT!
CCCAGTCCAGCGTGGLG *
All genomes
- Select a species - v
Use my own data in Ensembl ENCODE data in Ensembl

View full list of all Ensembl species T

Login/Register

€))~ Search all species...

dWhat’s New in Ensembl Release 85 (July 2016)

o Update to Ensembl-Havana human GENCODE gene set
(release 25)

o 30 new epigenomes from the Roadmap Epigenomics Project
o New zebrafish maseq
o Update to Rat Ensembl-Havana gene set

o Mouse: update to Ensembl-Havana GENCODE gene set

Full details | All web updates. by release | More news on our blogg?

e 10 Mar 2016: Ensembl 84 has been released! &

e 16 Feb 2016: Leam about Ensembl — online_live and free?

o 25 Jan 2016: Sharing feature on the new mobile site
(m.ensembl.org)e?

Go to Ensembl bloge?
Tweets @ensembl

e' Ensembl @ensembl
® Understanding the mechanism of neuronal cox-2
gene suppression by 17p-Estradiol #UsingEnsembl

@PLOSONE buff.ly/2cF11JL



* yOOOHbIN OOCTYN K MOSIHbIM rEHOMaM Yepes caunT
EBponenckoro MHCTUTYyTa OMOUHMDOPMATUKN -

http://www.ebi.ac.uk/genomes/

L —

EMBL-EBI Services = Research | Training | About us

A ENA

European Nucleotide Archive Exsmples: BNODODSS, nistone

Genomes Pages - At the EBI

o Complete genomes

Access to Completed Genomes

The first completed genomes from viruses, phages and organelles were deposited into the EMBL Database in the early 1980's. Since then, molecular
biology's shift to obtain the complete sequences of as many genomes as possible combined with major developments in sequencing technology resulted in
hundreds of complete genome sequences being added to the database, including Archaea, Bacteria and Eukaryota. These web pages give access to a large
number of complete genomes, help is available to describe the layout.

o Phage
o Plasmid

Whole Genome Shotgun Sequences (WGS)

Methods using whole genome shotgun data are used to gain a large amount of genome coverage for an organism. WGS data for a growing number of
organisms are being submitted to DDBJ/EMBL/GenBank.
More information about WGS projects...

Last 40 Genome Entries

33 Server
Date Accession Description

02-MAY-2015 CP011047.1 Cronobacter sakazakii strain ATCC 29544



* KpynHenwmnm 6aHK 6enkoBbIX AaHHbIX —
UniProt.org

+ | Q search

Help Contact

The mission of UniProt is to provide the scientific community with a comprehensive, high-quality and freely accessible resource of protein sequence and functional information.

UniProtkB

UniProt Knowledgebase

Swiss-Prot (551,987)

R’»L
_# Manually annotated
and reviewed.

TrEMBL (66,905,753)

Automatically
annotated and not
reviewed.

Getting started

UniRef

*_-:v}qi,.‘{-"“\l:E‘ clusters

o
( o
o

Literature citations

Cross-ref. databases

A0
({4

Youl[TD)

Q Text search

Our basic text search allows you to search all the

resources available

UniParc Proteomes
—— AR

Supporting data

Taxonomy Subcellular locations

Jt 2

Diseases Keywords

XXX kA

UniProt data

News "

Forthcoming changes
Planned changes for UniProt

UniProt release 2016_08

Butterfly fashion: all they need is cortex | Cross-
references to CDD | Change of the cross-references to
VectorBase and WormBase | Pepti...

UniProt release 2016_07
(Bacterial) immigration under control

[B News archive

Protein spotlight

Y. Download latest release
Get the UniProt data

On Releasing
Tension



* KpynHenwmnn 6aHK gaHHbIX O CTPYKType
bronornyecknx MakpoMoneKy’
http://www.pdb.org/

~ e L N

VALIDATION v DEPOSITION v DATA DICTIONARIES v DOCUMENTATION » TASK FORCES v STATISTICS v ABOUT ~ & ‘:owu:[:aeum

WORLDWIDE

PROTEIN DATA BANK

Since 1971, the Protein Data Bank archive (PDB)

e -
has served as the single repository of information =i= Validate Structure

about the 3D structures of proteins, nucleic acids, ‘ b A N or View validation reports

and complex assemblies. U,

Deposit Structure
All Deposition Resources

The Worldwide PDB (wwPDB) organization
manages the PDB archive and ensures that the
PDB is freely and publicly available to the global
community.

Download Archive

I

Learn more about PDB HISTORY and FUTURE. & i i

wwPDB Members wwPDB Resources News & Announcements

wwPDB data centers serve as deposition, annotation, : ;

and distribution sites of the PDB archive. Each site offers D2 1a Dictionaries 08/05/2016

tools for searching, visualizing. and analyzing PDB data. > Macromolecular Dictionary (PDBx/mmCIF)
> Small Molecule Dictionary (CCD)

RCSB PDB » Peptide-like antibiotic and inhibitor molecules The new wwPDB Validation Server at

> WWPDB Validation Server Upgrade

(BIRD) https:/ivalidate.wwpdb.org now generates
preliminary validation reports for structures solved by
Annotation NMR and 3D Electron Microscopy, in addition to X-ray
crystallography.

» Research Collaboratory for
Structural Bioinformatics
Protein Data Bank

» Procedures and policies

Simple and advanced searching for macromolecules and :
P 9 » Improvements for consistency and accuracy Read more

ligands, tabular reports, specialized visualization tools,
sequence-structure comparisons, RCSB PDB Mobile,

Community Input:



UHopMaLunoHHbIe CUCTeMbI, KacaloLwmecs moaeneu

MaKpPOMOEKYJ1 U HaAMOJIEKYNSAPHbIX CTPYKTYP:

N

— 30€Cb XPaHATCA NepBnYHbIE MNMOCIIENO0BATEIIbHOCTHU
— MPOCTPaHCTBEHHbIE CTPYKTYpPbI benkos

— Hanbonee KadecTBeHHasi 6asa gaHHbIX, cogepallas
aMWHOKMCIIOTHbIE NMocneaoBaTenbHOCTN OenkoB

— MHdoopMmaLmsa 0 metTabonuname (Takasi, Kotopasi npeacTaBfieHa Ha
KapTe MeTabonnyecknx rnyTen)

— 6asa gaHHbIX CTPYKTYPHOM Knaccudunkaumm 6enkos (OnnMcbIBaeTcs
CTPYKTypa 6enkoB)

— 6as3a gaHHbIX MO cemencTsam Oernkos

— knaccudurkauma reHoB (nonbiTka co3gaHust Habopa
TEPMMHOB, YNOPSA0YNBAHNA TEPMUHOMNOINN)

— B6enkoBble JOMEHbI
— anbTepHaTMBHbIW CNaNUCUHT Y MITIEKOMUTAKOLLMX

— OOCTYIM K I/IHCbOpMaLI,I/II/I O HYKNneotTnaHblX 1 aMMHOKUCIIOTHbIX
nocnieaoBaTesibHOCTAX U CTPYKTYpax

— Bce 0 E. coli — reHbl, 6enkn, metabonusm un np.
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OkHo nporpammbl Discovery Studio
BuaHbl BTOPUYHbIE U TPETUYHBIE CTPYKTYPbI, MOBEPXHOCTL Oenka :
KanbmMoaysimHa. [JoCTynHble MHCTPYMEHTbI pacrnonoXeHobl crieBa ot 3D OkHa, a
NPOTOKOMbI ANs NpoBeAeHUs ry6oKoro n3y4yeHnsi B3anMogencTBYHOLLINX :
MOMeEKyn n cumynsaunm — cnpasa. OkHa coobLLEHNI N BCOMOraTenbHOm
NHdopMaLmMn 00 nccrnegyemMblix CTPYKTypax pacrnonoXeHbl CHU3Y




« CAZy: Carbohydrate-Active Enzymes Database.

Ha cante npeacraBrieHa coBpeMeHHas Krnaccudumkaums
depMEeHTOB CHMHTE3a M YTUNN3aLUMKM YINEBOOOB, a Takke NX
romosioroB. epmMeHTbl (a TOYHee Kaxabin N3 nx
Moaynen/oomeHoB) pasbutbl Ha NATb rpynn: Glycosidases
and Transglycosidases, Glycosyltransferases, Polysaccharide
Lyases, Carbohydrate Esterases, Carbohydrate-Binding
Modules. B npegenax Kaxxaoro n3 H1UX BblOensoTCcH
CeMeNCTBa, KOTopble HyMepytoTcs apabcknumm umdgpamm B
nopsiike ONMcaHus. Kaxgoe cemenctso oobeanHsieT
"xopowme" romonorn. PogcteBeHHble cemencTea 00 beaNHEHDI
B KnaHbl. Hanpumep, rmnko3ngasbl U TpaHCInMKo3naassl
obpaasytot 113 cemencts (GH1-GH118, kpome GH21, GH40,
GH41, GH60 n GHG69). 3 Hux 50 cemencTB o6beanHEHDbI B
14 knaHoB (GH-A—GH-N). Hdopmauns o kaxxaom m3
CEMENCTB BKITHOYAET CMMUCOK ero npeacraBmTenemn n3 pasHbix
OpraHM3MoB C CCbifikaMu Ha 6a3bl JaHHbIX aMUHOKUCIOTHbIX
N HYKITEOTUOHbIX NOCreaoBaTefibHOCTEW, YKasaHne
doepMeHTaTUBHbIX aKTUBHOCTEN, Ha3BaHUN BENKoB, HaNM4ns
9KCMepMUMeHTanbHO ONpeaenéHHbIX TPEXMEPHbIX CTPYKTYP,
OaHHblE O MONEKYNSPHOM MeXaHU3Me KaTanmanpyemom
peakunn n KOMMOHEHTaX akTUBHOIO LeHTpa. basa aaHHbIX
ODOHOBMAETCSA NPUMEPHO pa3 B MECHL.




http://molbiol.edu.ru/review/01_01 html

MpodheccuoHanbHbIe pecypehbl.

MonekynsapHo-6uonornyeckue pecypesi.

NAR database

TIpode ccroHATBHEIE pecypeEL. | Exerozno mepesii HoMep &xypHata "Nucleic Acid Research” moceamén o0zopy
NAR database 1ssue . MOTEKYIAPHO-OHOMOTHYeCKHX 0a3 JamHBIX. OO030pHVIO CTaTBlo 3TOro HOMepa H
BioMedNet . COpTHPOBaHHEIE (O TeMaM H 1o andaeuty) cmHcku 0a3 JaHneiXx B HTML ¢dopmare
ﬁl;dscape ‘Molecular s MOKHO HaHTH Ha caiiTe xvpHana (ksorka "NAR database ssue”).

VUHEle KOH(epeHITHH ‘
[arensL. ‘ . ”
IBM Patent Server | et
United States Patent and Trademark Office ; ; 3 i : , i
Get™Patent ™ | BioMedNet OPFaHH30EAH Elsevier Scxencep. 910 web-caliT 711 OHOTOrOE H

Tzepatypa. MeaukoB. Ha cerogmammmit genp on umeer Oomee 600.000 sapermctpupoBaHHBIX
FypHateL nons3oBateneil (31a ummpa yBeTHUHBaeTcA exeMecauHo Ha oOomee wem 20.000).
Llsrarst. Peructpauna u Becs caiiT decrtatHele. MoKHO 1OIy4aTh HOBOCTH caifta mo E-mail.
Mhmaxt-daxtop. * TlyomukyroTCA 0030pEL HOBOCTH. 0030pEI KOH(epeHIHil:

Krnrn. * Xopormas moJoopka aHHOTHPOBAHHEIX Web-pecypcos:
5asl 2aHHEIX M0 a0CTpAKTAM. * CrHCOK AYPHATOE CO CBOOOZHBIM JOCTYIIOM (JaCcTO BPeMEHHO/ PaIH PeKTaMBl

i JOCTYIIHEI XOPOLIHE KYPHATE). BO3MOKHOCTE IOJMHCATECA HA ' COTepKaHHE

grmbxdopsxs. AVPHATOB":
gl sl . L, e
Mocsa 03MOKHOCTB NIOHCKA QHPM IIPOH3BOAHTEIEH KOHKPETHOH MeJHKO-

CTOK-IeHTPBI (KYIBTYPBI KIETOK H MHKPOOPTAHHDMEL). OHO:TOTHYECKOH MPOTYKIHH:

American Type Culture Collection (ATCC) * Nnerotea: medline: Technical Tips (koa1exima Moa. GHOT. IPOTOKOTOB):
German Collection of Microorganisms and Cell Cultures (DSMZ) * baza BakaHCHII ¢ BO3MOKHOCTHEO TIOHCKA.
A7peca ApyTHX CTOK-LEHTPOE.

Baskl JaHHBIX. Medscape Molecular Medicine
GeneCards.

AHATH3 HYKTEOTHIHBIX H OeTHDBBIX 110CTe J0BATETHOCTE. AHaTOrHYHEI OMHCAHHOMY BBIIE Pecype (TOMBKO 3719 MEIHKOB) OPTaHH30BAHHBIH
BCM S‘ea:chLammhgr G MedicaLogic/Medscape. Inc. Ha ceroguammmii 1eHp OH HMeeT Golee MHITHOHA
E:imlgzﬁgﬂg %ﬁ?ﬁ&f{;; el 3apETHCTPHPOBAHHEIX MOMb30BaTeTed. MOKHO MOTyYaTh HOBOCTH cafita mo E-mail

MEeoxecTEBO M0ONE3HEIX PECYPCOB H CCHIIOK.




Apxue cozepur ee narentsl CILIA (tozexo CILA) ¢ 1976r. Kaprumxu npixozar
B "* tif" hopmare. J14 Toro, 9T00BI HX CMOTPETH HAZ0 YCTAHOBHTH COOTBETCTEVIOLIHIL
plug-1n. CriHCOK O2CITATHEIX HCTOYHHKOB HAXOTHTCA Ha 3TOM e CafiTe.

[Toxa myvTmiit 13BeCTHBL HaM HCTOTHHK HEQOPMALHH 0 HAYTHEIX KOHQEDEHIHAX -
pazten ' Haywmste Kordepermmn’ Ba caifte "Hayunas mmmumarea B Hurepher'.

MaTenTbl, Ce™Patent ™

T2 "moCTOARHBIX' OBCIIATHBIX A7PeCA H OJHH - TeNIeph VA MIATHR (paHbme

RS Get™Patent ™™ oprammosan  Cartesian  Products, Tnc  (sovmasma
0bL1a 02Ta-TeCT TPOrpaNMa KO X0pomas).

CTEUHATHSHDYIIAACA B OOTACTH  TETCKOMMVHHKALMH M TIENOCTABICHHA
nrdopyammn). Apxu copepamr Bee marentel CHIA (romko CIIA) ¢ 1976r B
HACTOAIEE BPEMA 3AKOHUMIOCh OPTA-TECTHDOBAHHE H HAZ0 MTATHTB. EcTh
BO3MOAHOCTb TI0TYHATh (aii1st o E-mail. a Ke ATaTh HX 3arpy2KH B OH~TAIH PEAHNE.

IBM Patent Server

IBM Intellectual Property Network (IPN). Ilosoaser nekars n mpocMatpusat
MaTeHTHBIe J0KYMeRTS. (02CTETHBAET 0CTYTI K:

* United States patents (US). 1971 - 70 nacTodmero BpeMern, exeHeeTbHOE

oonoeaerne. [lommsiit Texc ¢ kaprumkam. Ot U.S. Patent and Trademark Office.

* European patents - applications (EP-A). 1979 - 10 HacTosmero epenern,

eKEHETETHOS 00HOBTeHHE. brOTHOrpaguveckui TeKeT ¢ Kaprukaym, O

European Patent Office; Vienna, Austria

TokymenTsl mprxozar ¢ pacmmpermeM *cpe. 11 mx mpocMotpa Tpedyercs
yeraroents plug-in "CPC Lite" ot Cartesian Products. Ero Moxso Oecrarho ckauats ¢
CAHTA QHPMEI-TIPOH3BOTHTEA.

HamOomee y70OHEW H OBICTPRNI (HO Temeph VAS He OSCIVTATHBIH) CIOCOO
TIOTYYeHHA TEKCTOB TIATEHTOB.

United States Patent and Trademark Office
Hayunvie konghepenuun
L]
)

* European patents - 1ssued (EP-B). 1980 - 20 nactosmero Bpenern, exeHeeTsHO Tireparypa.

00HoBeHme. broTHorpadmaeckuit Texet ¢ Kaprmmkavy. Ot European Patent

Office; Vienna, Austria. Aypran.

* Patent Abstracts of Japan (JP). 10/1976- 10 HacTosmero BpeyerH, exeHeeTEHOE

00HOB1eHHe. broTHorpadmeckmit Texct, nepeas crparmua. Ot JAPIO, Japan bonee 4000 cchu1ok Ha OHOTOTHYECKHE H MeTHUMHCKHE KYPHATH! COTSPAHICA Ha
Patent Information Organization; Tovko, Japan. "sctence komm" (TaM &e YI00HBI CCHUIKH HA TIOTHOTEKCTOBHIE HCTOMHHKH, C0BApH.
* IBM Technical Disclosure Bulletins. Oa3el JaHHBIX MO aoctpaktaM H Th.). [lo web-ccTke BHL momagaeTe Ha CaifT

KOHKPETHOIO AYpHaTa. Ha Mmorux AVPHATAX MOKHO IIOJMHCATBECA HA PACCBUIKY

Kaprmmxn mpuxozar & " pdf' dopmare, mpiéM HX KauecTBO O0BIHO BeChMa ;
orma1erus mo E-mail.

[IT0X0¢.



Cceoraxi.

Citation Matcher. Oprammuzoear National Center for Biotechnology Information
(NCBI) National Institutes of Health (INIH). Ilozsoaser HaHTH CTare OO
oHOIHOrpadHISCKHM JaHHBIM. BO3MOXKEH MOHCK Cpa3zy Xe OOIBIIOro KOJIHYECTEA
crareii. Moxuo w#mcnoaeszoeare Citation Matcher =wepez E-mail (E-Mail Citation
Matcher): 9TOOBI V2HaThF MIpaBHIa PaOOTHI JOCTATOYHO IIOCTIATH ITHCBMO € TEKCTOM

HELP.

Hyunaxkm-gaxmop.

HMynmakT-dakTop A VpPHATOB MOXKHO HaAaHTH Ha cadTe Joumnal Citation Reports on the
Web (JCR Web). Ha sToMm cafiTe mpeacTaBIeHsl JaHHBIE 10 IHTHpOoBaHHIO Ooee 8400
AvpHaTdoe ooxee genm 3.000 uzgareascTE.

Cmucox aMmakT-QaKkTOpPOR OHOIOTHYESCKHX JKVPHaIoR 2a 1999r mveeTca Ha Hamem
cepeepe.

Kuucu.

ITorvautes mHbOpMamIo o KHHre avauo/'BHIeco/DVD/ (ma1m 2akazate) MOXKHO Ha
caiTe "Amazon.com”. 4.7 MHIITHOHOB HazBaHHIA.

OnvoaukoeaHa on line eepcua Kkuur# Benjamin Lewin "Genes”. Ona ocHoBaHa Ha
TeX JXKe MaTepHalaxX. 4TO H [edaTHasd BEepCHA. HO B OTIHYHH OT Heé HeOpepBIBHO
ooHoEI1AeTCcA. HanOonee ceexas nmewaTHad BepcHA - /e H3gaHHe. BeIILIa B aHeape 2000.

bazvt oanHBIX 10 abcmpaxmant.

PubMed. Oprammzopan National Center for Biotechnology Information (NCBI)
National Institutes of Health (NIH). PubMed cozepxmt noanoe cozepxanune MEDLINE
u PREMEDLINE 0az gaHHBIX H HEKOTOPEIE CTAaThEH He BXogamHe B HHX. OueHs vIoOHO
JOBEPHTE PEeryIAPHEIH IpocMOTp ccelTok Ha PubMed noporpaysmie BioMail.




Medline Ha vixe ynomuHaemenca ' BioMedNet"”.
Medline ma "HealthWord Online".

Medline na "Medscape Molecular Medicine”.

Adpyrue HCTOYHHKH MOXKHO HaHTH Ha 'science. komm”.

MogaenbHbIe opraHMN3MbI.

Arabidopsis.

TATIR: coenmecTHBn npoext Camegie Institution of Washington Department of Plant
Biologyv u National Center for Genome Resources (NCGR).

AIMS: coemecTtHB npoekT Michigan State University m Arabidopsis Biological
Resource Center (ABRC) Ohio State University durarcupyvemserii NSF. ARABIDOPSIS
INFORMATION MANAGEMENT SYSTEM = ARABIDOPSIS BIOLOGICAL
RESOURCE CENTER

AFGC - Arabidopsis Functional Genomics Consortium: COBMECTHEIH OPOEKT
YUEeTBIPEX VHHEESPCHTETOB IO HIVIeHHIO QVHKUHH reHoB Arabidopsis. o0neIHHAOIIHEA
Expression Microarray Analysis 1 T-DNA nokayT

Drosophila

Flybase: uadopManmoEHas 0aza JaHHBIX I10 TeHEeTHKE H MOIEKVIAPHOH OHOIOTHH
apozodpuaer. ComepxHT IHTepaTypHBIE JaHHBIE H JaHHele H2 Drosophila Genome
Projects. FlyBase — coemectrrifi mpoekt Berkeley m European Drosophila Genome
Projects.

[UB1o0. Bloomington. Indiana USA

Harvard. Cambridge. Mass USA

EBI. Cambnidge. UK

B.D.G.P. Berkeley. California USA

N.I1G.. Japan

NHRI. Tarwan

ANGIS. Sydney. Australia

[ BM.C.. Strasbourg. France

Weizmann. Israel

Mouse

MEI He HACTOIBKO XOPOIIO 2HAEM PECYPCHL. CBA3AHHBIE C 3THM OPTaHHZMOM. YTOOBI
Je1aTs TOJPOOHEIH 0030p. HO HE MOKEM HEé OTMETHTH IIOCOOHE IO NPENapHPOBAHHIO
mermei "Mickey: The Inside Story" nHa caiite National Cancer Institute.




TOK-LIeHTPbI (KyNbTYpbl KNETOK U MMKPOOpPraHM3Mbl).

B cTok-meHTpax MOXKHO IIPHOOPECTH INTAMMEI H KVIBTVPEHI (3aKa3 Ha BRIPAITHEAHHE
OIpeaeTEéHHOIO KOTHYSCTBAa KIETOK). 3aKa3aTh HISHTHQHKAITHIO MHKPOOPTraHH3MOB H
tn. Ha web-cafitax MOXHO moavuHT: HHDOPMAIIHIO 00 VCIOBHAX POCTA. HCTOPHH
THHHH H CCBUIKH Ha CBA3aHHBIE C HeH IYVOIHKALTHH.

American Type Culture Collection (ATCC)

German Collection of Microorganisms and Cell Cultures (DSMZ)

Ilo kpafiHef Mepe 1714 OaKTepHH LISHEI paza B Jea Huke. deM v "ATCC".

Anpeca apyrux (2 ToMm THcIe H POCCHICKHX) CTOK-LIEHTPOR MOKHO HAHTH Ha 3TOH
cTtparuue caiita University of California Museum of Paleontology (UCMP).

Ba3bl AaHHbIX.

GeneCards

GeneCards: human genes. proteins and diseases. 0aza JaHHBIX Ye/I0BEYECKHX I'€HOB.
HX IPOIVKTOE H HX VYacTHA B IeHEeTHUECKHX 3a0071eBaHMAX. IlomezHa a4 TeX. KTO
HImeT HHGOPMALHIO O TéHaX B KOHTEKCTe (VHKIIHOHATIBHEIX T€HOMHBIX H IIPOTEOMHBIX
IIPOEKTOE.




y
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AHanus HyKneoTuaHbIX U 6enkoBbIX NocregoBaTeNlbHOCTEN.

BCM Search Launcher

Search Launcher oprammsoear Baylor College of Medicine. Cafit npegocraBager
BO3MOKHOCTE IIPOBOAHTE PA3THIHEIE MOISKVIAPHO-OHOTOTHYECKHE AHATH3BL TIOHCKH
CO CTAaHJAPTHOTO H O4YeHp npocToro HHTepdefica (peaTbHO Ccephé3HBIE AHATH3EBI
IIPOBOJATCA Ha JpYyrHX cepeepax). Ha cepeepe MOXKHO BBIIOIHATE IIPOCTEIS
[IPe0OpPasOBaHHA IIOCTEIOBATENBHOCTEH. ECTE BO3MOXKHOCTE OpPraHH30BaTh aHATIH3
cpazy HadkH IIOCIeJOBaTeIbHOCTEH.

PCC}"pC IIPOCTO HE3aMEHHM 114 TEX. KTO HE IVECTIBYECT ceda 0OMBITHM MacTepoM IIO
AHATH3Y [IOCIIeI0BATEIEHOCTEH.

ExPASy Molecular Biology Server

ExPASy (Expert Protein Analysis System) mporeomuk cepeep Swiss Institute of
Biomnformatics  (SIB). Cepeep 1mpegHazHaueH 414 2~ aHadH3a  OEJIKOBBIX
rocIegoeareIpHoCcTeH. cTpykTVp H 2-D PAGE.

National Center for Biotechnology Information

NCBI opraunzoean B 1988 kakx orgeaerme National Library of Medicine(NLM) B
National Institutes of Health (NIH). B =Hactoamee epemsa 3T0 KpyoHeHmas
OHOTOrHYecKas 0aza JaHHBIX (MOIEKVIApHAd OHOIOrHA. OHOXHMHA H reHernka). NCBI
HMeeT MOIIHEIE CHCTEMBI 0OPadOTKH H MPeICTABISHHS 3THX JaHHEBIX.

ITo ATOMY agpecCy HMeECTCA OYICHE TOIKOBOE OITHCAHHE PECYPCOR caHTa.

"Tlpaxtreckaa Moxexyaapaas buogorna” http://molbiol edu.ru
e-mail: pmb@molbiol.edu.ru




dopmarsl (paniioB, HCIOIb3YEMBIX B

OMOMH(OpPMATHKE
FASTA

>roal_drome Rea guano receptor type I11 >> 0.1

MVNSNQNQNGNSNGHDDDFPQDSITEPEHMRKLFIGGLDYRTTDENLKAHEKWGNIVDV
VVMKDPRTKRSRGFGFITYSHSSMIDEAQKSRPHKIDGRVEPKRAVPRQDIDSPNAGATV
KKLFVGALKDDHDEQSIRDYFQHFGNIVDNIVIDKETGKKRGFAFVEFDDYDPVDKVVLQ
KQHQLNGKMVDVKKALPKNDQQGGGGGRGGPGGRAGGNRGNMGGGNYGNQNGGGN
WNNGGNNWGNNRGNDNWGNNSFGGGGGGGGGY GGGNNSWGNNNPWDNGNGGGNF
GGGGNNWNGGNDFGGYQOQNYGGGPQRGGGNFNNNRMQPYQGGGGFKAGGGNQGNY
GNNQGFNNGGNNRRY

>roa2_drome Rea guano ligand

MVNSNQNQNGNSNGHDDDFPQDSITEPEHMRKLFIGGLDYRTTDENLKAHEKWGNIVDV
VVMKDPTSTSTSTSTSTSTSTSTMIDEAQKSRPHKIDGRVEPKRAVPRQDIDSPNAGATVK
KLFVGALKDDHDEQSIRDYFQHLLLLLLLDLLLLDLLLLDLLLFVEFDDYDPVDKVVLQK

QHQLNGKMVDVKKALPKNDQQGGGGGRGGPGGRAGGNRGNMGGGNYGNQNGGGNW
NNGGNNWGNNRGNDNWGNNSFGGGGGGGGGYGGGNNSWGNNNPWDNGNGGGNFG
GGGNNWNGGNDFGGYQOQNYGGGPQRGGGNFNNNRMQPYQGGGGFKAGGGNQGNYG
NNQGFNNGGNNRRY



CDSs 687..3158
GenBank
/note="plasma membrane glycoprotein"

LOCUS SCU49845 5028 bp DNA PLN 21-JUN-1999 /codon_start=1
DEFINITION Saccharomyces cerevisiae TCP1-beta gene, partial cds, and AxI2p /function="required for axial budding pattern of S.
(AXL2) and Rev7p (REV7) genes, complete cds. cerevisiae"
ACCESSION U49845 /product="AxI2p"
VERSION  U49845.1 Gl1:1293613 protein_id="AAA98666.1"
KEYWORDS . /db_xref="Gl:1293615"
SOURCE  Saccharomyces cerevisiae (baker's yeast) /translation="MTQLQISLLLTATISLLHLVVATPYEAYPIGKQYPPVARVNESF
ORGANISM Saccharomyces cerevisiae
Eukaryota; Fungi; Ascomycota; Saccharomycotina; Saccharomycetes; TFQISNDTYKSSVDKTAQITYNCFDLPSWLSFDSSSRTFSGEPSSDLLSDANTTLYFN
Saccharomycetales; Saccharomycetaceae; Saccharomyces. 1
REFERENCE 1 (bases 1 to 5028) YGSQKTVDTEKLFDLEAPEKEKRTSRDVTMSSLDPWNSNISPSPVRKSVTPSPYNVTK
AUTHORS Torpey,L.E., Gibbs,P.E., Nelson,J. and Lawrence,C.W. RNRHLQNIQDSQSGKNGITPTTMSTSSSDDFVPVKDGENFCWVHSMEPDRRPSKKRL
TITLE Cloning and sequence of REV7, a gene whose function is required for VDFSNKSNVNVGQVKDIHGRIPEML"
DNA damage-induced mutagenesis in Saccharomyces cerevisiae gene complement(3300..4037)
JOURNAL Yeast 10 (11), 1503-1509 (1994) /gene="REV7"
PUBMED 7871890 CDS complement(3300..4037)
REFERENCE 2 (bases 1 to 5028) /gene="REVT7"
AUTHORS Roemer,T., Madden,K., Chang,J. and Snyder,M. /codon_start=1
TITLE  Selection of axial growth sites in yeast requires AxI2p, a novel /product="Rev7p"
plasma membrane glycoprotein /protein_id="AAA98667.1"
JOURNAL Genes Dev. 10 (7), 777-793 (1996) /db_xref="Gl:1293616"
PUBMED 8846915
REFERENCE 3 (bases 1 to 5028) /translation="MNRWVEKWLRVYLKCYINLILFYRNVYPPQSFDYTTYQSFNLPQ
AUTHORS Roemer,T. FVPINRHPALIDYIEELILDVLSKLTHVYRFSICIINKKNDLCIEKYVLDFSELQHVD
TITLE Direct Submission KDDQIITETEVFDEFRSSLNSLIMHLEKLPKVNDDTITFEAVINAIELELGHKLDRNR
JOURNAL Submitted (22-FEB-1996) Terry Roemer, Biology, Yale University, New ~RVDSLEEKAEIERDSNWVKCQEDENLPDNNGFQPPKIKLTSLVGSDVGPLIIHQFSEK
Haven, CT, USA LISGDDKILNGVYSQYEEGESIFGSLF"
FEATURES Location/Qualifiers ORIGIN
source 1..5028 1 gatcctccat  atacaacggt atctccacct caggtttaga tctcaacaac ggaaccattg
/organism="Saccharomyces cerevisiae" 61 ccgacatgag acagttaggt atcgtcgaga gttacaagct aaaacgagca gtagtcagct
/db xref="taxon:4932" 121 ctgcatctga agccgctgaa gtictactaa gggtggataa catcatccgt gcaagaccaa
/chromosome="1X" 181 gaaccgccaa tagacaacat atgtaacata tttaggatat acctcgaaaa taataaaccg
/map="9" 241 ccacactgtc attattataa ttagaaacag aacgcaaaaa ttatccacta tataattcaa
CDS <1..206 301 agacgcgaaa aaaaaagaac aacgcgtcat agaactttty gcaattcgcg tcacaaataa
/codon_start=3 //
/product="TCP1-beta" 4621 tcttcgcact  tcttttccca  ttcatctett  tcttcttcca aagcaacgat  ccttctacce
/protein_id="AAA98665.1" 4681 atttgctcag agttcaaatc ggcctctitc agtttatcca ttgettectt  cagtttgget
/db_xref="Gl:1293614" 4741 tcactgtctt ctagctgttg ttctagatcc tggtttttct tggtgtagtt  ctcattatta
/translation="SSIYNGISTSGLDLNNGTIADMRQLGIVESYKLKRAVVSSASEA4801 gatctcaagt tattggagtc ttcagccaat tgcttigtat cagacaatty actctctaac
AEVLLRVDNIIRARPRTANRQHM" 4861 ttctccactt cactgtcgag ttgctegttt ttagcggaca aagatttaat ctegttttct
gene 687..3158 4921 ttttcagtgt tagattgctc taattcttty agctgttctc tcagctcctc atatttttct

/gene="AXL2" 4981 tgccatgact cagattctaa ttttaagcta ttcaatttct ctttgatc
1



GenBank. 3anunck sequence

/protein_id="CcaAZ5860.1"

/db_xref="GI:41298"

/db_xref="GOA: POCO93"
/db_xref="UniProtKB/Swiss-Prot:POCO33"
/translation="MAEKQTAKRNRREEILQSLALMLESSDGSQRITTAKLAASVGVS
EAALYRHF PSKTRMFDSLIEFIEDSLITRINLILEDEKDTTARLRLIVLLLLGFGERN
PGLTRILTGHALMFEQDRLQGRINQLFERIEAQLRQVLREKRMREGEGYTTDETLLAS

cagagaaaat
accccgatat
ttgccgccga
ttgatctgat
acgcattaca
tccttggecca
aagattctgg
tctgccggac
actacgctgg
atgctgccge
ttgatcgatt
agcttcacca
gctgaattta
cactctggtc
ttcgtttgcyg
taacatggca
ggcgctgatg
ctctgtcgge
cgatagcctg
agatgagaaa
tgagcgtaat
tcgecctgcaa
attgcgtgaa
aagccagatc
ataccgcccg
tatgacgccg
ggccttaacc

QILAFCEGMLSRFVRSEFKYRPTDDFDARWPLIAASCSNMT PDDEFSSGEFL "

caaaaagcag
cgtcgcaggce
aacaaataat
ctgcgcgaac
ccttttctgyg
attattactc
acccgocgcgt
ttgacctgcyg
ttccgaccgyg
gctococggatt
ctgactatca
ttcaacctgyg
atctggtgga
gtcagtaaca
gtcatagcgt
Jgaaaaacaaa
ctggaatcca
gtttccgaag
attgagttta
gacaccacag
cctggcctga
gggcgcatca
aagagaatgc
ctggccttct
acggatgatt
gatgactttt
gccocgocagat

gccacgcagqg
gttgccgcac
gtggaagaat
gatgtttccc
caggacggag
gacgagatcg
tgggaaggaa
tgcctgtcte
gectggcecgatt
gggacataag
gggccagttg
cgaacgcatc
agatttcgac
catacgcatc
gggtgccgcc
ctgcgaaaaq
gcgatggaaqg
cggcactgta
tcgaagatag
cgcgoectgceyg
cccgecatcct
accagctgtt
gtgagggtga
gtgaaggtat
ttgacgcccyg
catccggcga
gttccgccat

gtgatgaatt
taaaagacca
acgcccggca
agccaactca
ataaagtctt
tgacccgtta
tttccgectcece
aacgacgccg
catattgccg
cacggtatcg
atgatttccg
gccoccagatga
gccaccgacc
cgaataacgt
tggcaagtgc
gaaccgtcgc
ccaacgtatc
tcgccactte
cctgattact
tctgattgtyg
cactggtcat
cgagcgtatt
aggttacacc
gctgtcacgt
ctggccgcta
gtttctttaa
ttccggcette

aacaataaaa
tcgaccctac
aaaacgtatc
aggatttaac
accgcttgag
tgatgaaaaa
cgacttatgc
tagaactggc
atccttcact
tgcttggtaa
tgtggaaccyg
tttttgttcec
gcggtgaagyg
cataacatag
ttattttcag
gaggaaatac
acgacggcaa
cccagtaaga
cgcatcaacc
ttgctgctte
gcgctaatgt
gaagcgcagc
accgatgaaa
tttgtccgeca
attgcggcca
acgccaaact
tcttccagg

atggttaaaa
gtcecgttggat
cgtaaaaacc
agcgacaaca
cgcaaagagc
aatcgacgtt
cacctctggce
tccgggtgac
ggcggcaatg
cctggtagga
tggtcaggac
ggtagtacag
cggctttggt
ccgcaaacat
gggtattttg
ttcagtctct
aactggccgc
cccgcatgtt
tgattctgaa
tcggttttgyg
ttgaacagga
tgcgccaggt
ccctgectggce
gcgaatttaa
gttgcagtaa
cttcgcgata

Disclaimer | Write to the Help Desk

NCEBI | MLk | MNIH




GenBank. 3annce mRNA

|C] GenBank - Mok & Google = NCBI Sequence Yiewer v2.0 &

LOCUS HSUS90223 960 bp mRNA linear PRI 03-JAN-19898

DEFINITION Human deoxyuridine triphosphate nucleotidohydrolase precursor mRNA,
nuclear gene encoding mitochondrial protein, complete cds.

ACCESSION us0223

VERSION ug90223.1 GI:2735291

KEYWORDS 3

SOURCE Homo sapiens (human)

ORGANISM Homo sapiens
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini;
Catarrhini; Hominidae; Homo.

REFERENCE 1 (bases 1 to 960)

AUTHORS Ladner,R.D. and Caradonna,S.J.

TITLE The Human dUTPase Gene Encodes Both Nuclear and Mitochondrial
Isoforms: Differential Expression of the Isoforms and
Characterization of a ¢DNA Encoding the Mitochondrial Species

JOURNAL Unpublished

REFERENCE 2 (bases 1 to 960)

AUTHORS Ladner,R.D. and Caradonna,S.J.

TITLE Direct Submission

JOURNAL Submitted (19-FEBE-1997) Dept. of Molecular Biology, Uniwv. of Med.
and Dent. of NJ-8chool of Osteopathic Medicine, 2 Medical Center
Drive, Stratford, NJ 08084, USA

FEATURES Location/Qualifiers
source 1..960

63..821

/note="mitochondrial dUTPase isoform; DUT-M"
/codon_start=1

/product="deoxyuridine triphosphate nucleotidohydrolase
precursor”

/protein_id="AAB94642.1"

/db_=xref="GI:2735292"
/translation="MTPLCPRPALCYHFLTSLLRSAMQNARGTAEGRSRGTLRARPAP
RPPAAQHGI PRPLSSAGRLSQGCRGASTVGAAGWKGELPRKAGGS PAPGPETPATSPESK
RARPAEVGGMOLRFARLSEHATAPTRGEARAAGYDLY SAYDYTI PPMERKAVVKEKTDIQT
ALPSGCYGRVAPRSGLAAKHFIDVGAGVIDEDYRGNVGVVLFNF GKEKFEVKKGDRIA
QLICERIFYPEIEEVQALDDTERGSGGFGSTGKEN"

63..269

/note="mitochondrial targeting presequence"

270..818

/product="deoxyuridine triphosphate nucleotidohydrolase"”

tggcgcacgt ccggaggtgc cgaggaccca accagcocccaa actoctgggddg




CnnancuHr n BoOCcCTaHoBneHue
nocnenoBaTternibHOCT MRNA

="DUT"
018429. 1:<282..561,AF018429.1:1034..1172,
#430.1:560..651,1..45,AF018432.1:658..732,
AF018432.1:884..954,AF018432.1:1391..>1447)

/gene="DUT"
/product="dUTPase"

/note="alternatively spliced; encodes mitochondrial form

of the protein”
join(AF018429.1:282..561,AF018429.1:1034..1172,
AF018430.1:560..651,1..45,AF018432.1:658..732,

MRNA
seq=(AF018429.1:282-561)+(AF018429.1:1034-1172)+(AF018430.1:560-651)+(

AF018430.1:1-45)+.........



GenBank. 3anucb genomic DNA

[01: AF018431. Reports Homo sapiens dUTP...[g1:2443577]

Features Sequence

LOCUS HSDUT3 577 bp DNA linear PRI Z28-SEP-1997
DEFINITION Homo sapiens dUTPase (DUT) gene, exon 4.
ACCESSION AF018431
VERSION AF018431.1 GI:2443577
KEYWORDS
SEGMENT 3 of 4
SOURCE Homo sapiens (human)
ORGANISM Homo sapiens
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini;
Catarrhini; Hominidae; Homo.
REFERENCE 1 (bases 1 to 577)
AUTHORS Pearlman,R.E.
TITLE Human genomic nuclear and mitochondria dUTPase gene
JOURNAL Unpublished
REFERENCE 2 (bagses 1 to 577)
AUTHORS Pearlman,R.E.
TITLE Direct Submission
JOURNAL Submitted (11-AUG-1997) Biology, York University, 4700 Keele St.,
North York, ONT M3J 1P3, Canada
FEATURES Location/Qualifiers
source 1..57%32
/organism="Homo sapiens"”
/mol type="genomic DNA"
/db_xref="taxon:9606"
/map="15¢l5-g21.1"
order (AF018429.1:<1..1735,AF018430.1:1..1177,1..45,
AF018432.1:658..732,AF018432.1:884..954,
AF018432.1:1391..>1447)
/gene="DUT"
MRINA Join (AF018429.1:<282..561,AF018429.1:1034..1172,
AF018430.1:560..651,1..45,AF018432.1:658..732,
AF018432.1:884..954,AF018432.1:1391..>1447)




FEATURES
sSource

/organism="Homo sapiens"

R GenBank.

order (AFO 2 S5,AF018430.1:1..1177,1..4
AF015432. .1:584..954,

e AHHOTaUMA

AF018429.1:<282..561, AF018429.1:1034..1172,
AF018430.1:560..651,1..45,AF018432.1:658..732,
AF018432.1: . =954,AF018432.1:1391. .5>1447)
foge ="pUTH”

/product="dUTPase"

/note="alternatively spliced; encodes mitochondrial form
of the protein”
join(AF018429.1:282..561,AF018429.1:1034..1172,
AF018430.1:560..651,1..45,AF018432.1:658..732,

AF0D18432.1: ..954,AF018 2151391 .149472)

/gene="DUT"

/note="DUT-M; alternatively sSpliced; mitochondrial form of
tk protein; similar to H. pie dUT. encod

GenBank ssion Number US0z224"

/codon_start=1

/product="dUTPase"

/protein o s

jdb_xre "GI:2443580"
/translation="MTPLCPRPALCYHFLTSLLRSAMQONARGTAEGRSRGTLRARPAP

RPPAAQHGIPRPLSSAGRLSQGCRGASTVGAAGWKGELPKAGG APGPETPAISPSK
RARPAEVGGMQLRFARLSEHATAPTRGS ARAAGYDLYSAYDYTIPPMEKAVVKTDIQI
ALPSGCYGRVAPRSGLAAKHF IDVGAGVIDED YRGNVGVVLFNFGKEKFEVKKGDRIA
QLICERIFYPEIEEVQALDDTER GGFGSTGEKN"
join(AF018429.1:<101 FO18430.1:560..651,1..45,
AF018432.1:658..732, AF018432.1:884..954,
AF018432.1:
/gene="DUT"
/ produ 'dUTPase"
/note="alternatively spliced; encodes nuclear form of the

n'
join(AF018429.1:1018..1172, AF

. 58..732,AF018432.1

AF0D18432. 91..1447)
/gene="DUT"
/note="DUT-N; alternatively spliced; nuclear form of the
protein; milar to H. sapiens dUTPase encoded by GenBank
Ac sion Number US0zz24"
/codon start=
/produc
/protein_
/db_xref
‘translatio o PAEVGGMQLRF & SEHATAPTRGSAR
AAGYDLYSAYDYTIPPMEKAVVKTDIQIALPSGCYGRVAPRSGLAAKHF IDVGAGVID
EDYRGNVGVVLFNFGKEKFEVKKGDRIAQLICERIFYPEIEEVQALDDTERGSGGFGS
TGEK
1..45
/gene="DUT"
P
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GenBank® is direct submissions from

scientists. GenBank depends on its

contributors to help keep the database as

comprehensive, current, and accurate as

possible. NCEBI provides timely and accurate

processing and biological review of new bl2asn

entries and updates to existing entries, and jg Command-ine
? ) A sequence submission

ready to assist authors who have new data to

submit.
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For gquick and simple
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Sub it to GenBank
divisions

Most journals now expect that DNA and amino
acid sequences that appear in articles will be
submitted to a sequence database before
publication. Soon after submission, you will
receive an accession number from the nk
database which you will be able to use in your Overview nfthe
article to refer to the sequence. Please be database
aware that it is only necessary to submit the

sequence to one database, whichever one is

most convenient, without regard for where the

sequence may be published. Data exchange
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PDB — Protein Data Bank

HEADER

LUMINESCENT PROTEIN 09-DEC-03 1RRX

TITLE CRYSTALLOGRAPHIC EVIDENCE FOR ISOMERIC CHROMOPHORES IN 3-

DBREF 1RRXA 2 227 UNP P42212 GFP_AEQVI 290 517

SEQADV 1RRX YOF A 39 UNP P42212 TYR 327 MODIFIED RESIDUE
SEQADV 1RRXMFCA 66 UNP P42212 THR 353 MODIFIED RESIDUE
SEQADV 1RRXMFCA 66 UNP P42212 TYR 354 MODIFIED RESIDUE
SEQADV 1RRXMFCA 66 UNP P42212 GLY 355 MODIFIED RESIDUE
SEQADV 1RRXYOFA 74 UNP P42212 TYR 362 MODIFIED RESIDUE
SEQADV 1RRXYOF A 92 UNP P42212 TYR 380 MODIFIED RESIDUE
SEQADV 1RRX YOF A 106 UNP P42212 TYR 394 MODIFIED RESIDUE
SEQADV 1RRX YOF A 143 UNP P42212 TYR 431 MODIFIED RESIDUE
SEQADV 1RRX YOF A 143 UNP P42212 TYR 433 MODIFIED RESIDUE
SEQADV 1RRX YOF A 151 UNP P42212 TYR 439 MODIFIED RESIDUE
SEQADV 1RRX YOF A 182 UNP P42212 TYR 470 MODIFIED RESIDUE
SEQADV 1RRX YOF A 200 UNP P42212 TYR 488 MODIFIED RESIDUE

SEQRES
SEQRES
SEQRES
SEQRES
SEQRES
VAL

SEQRES
SEQRES
SEQRES
SEQRES
SEQRES
SEQRES
SEQRES
SEQRES
SEQRES
SEQRES
SEQRES
SEQRES
SEQRES

1A 226 SERLYS GLY GLU GLU LEU PHE THR GLY VAL VAL PRO ILE
2A 226 LEU VAL GLU LEU ASP GLY ASP VAL ASN GLY HIS LYS PHE
3A 226 SER VAL SER GLY GLU GLY GLU GLY ASP ALATHR YOF GLY
4 A 226 LYS LEU THR LEU LYS PHE ILE CYS THR THR GLY LYS LEU
5A 226 PRO VAL PRO TRP PRO THR LEU VAL THR THR LEU MFC

6 A 226 GLN CYS PHE SER ARG YOF PRO ASP HIS MET LYS GLN HIS
7 A 226 ASP PHE PHE LYS SER ALAMET PRO GLU GLY YOF VAL GLN
8A 226 GLUARG THR ILE PHE PHE LYS ASP ASP GLY ASN YOF LYS
9A 226 THRARGALA GLU VAL LYS PHE GLU GLY ASP THR LEU VAL
10A 226 ASN ARG ILE GLU LEU LYS GLY ILE ASP PHE LYS GLU ASP
11 A 226 GLY ASN ILE LEU GLY HIS LYS LEU GLU YOF ASN YOF ASN
12 A 226 SER HIS ASN VAL YOF ILE MET ALAASP LYS GLN LYS ASN
13A 226 GLY ILE LYS VALASN PHE LYS ILE ARG HIS ASN ILE GLU

14 A 226 ASP GLY SER VAL GLN LEU ALAASP HIS YOF GLN GLN ASN
15A 226 THR PRO ILE GLY ASP GLY PRO VAL LEU LEU PRO ASP ASN
16 A 226 HIS YOF LEU SER THR GLN SERALA LEU SER LYS ASP PRO
17 A 226 ASN GLU LYS ARG ASP HIS MET VAL LEU LEU GLU PHE VAL
18 A 226 THRALAALAGLY ILE

TITLE 2 FLUOROTYROSYL-GREEN FLUORESCENT PROTEIN
COMPND MOL_ID: 1;

COMPND 2 MOLECULE: SIGF1-GFP FUSION PROTEIN;

COMPND 3 CHAIN: A;

COMPND 4 ENGINEERED: YES;

COMPND 5 OTHER_DETAILS: CONTAINS 3-FLUORO-TYROSINE

SOURCE MOL_ID: 1;

SOURCE 2 ORGANISM_SCIENTIFIC: AEQUOREA VICTORIA;

SOURCE 3 ORGANISM_COMMON: FUNGI;

SOURCE 4 EXPRESSION_SYSTEM: ESCHERICHIA COLI;

SOURCE 5 EXPRESSION_SYSTEM_COMMON: BACTERIA;

SOURCE 6 EXPRESSION_SYSTEM_VECTOR_TYPE: PLASMID

KEYWDS BETA-BARREL, EGFP, NON-CANONICAL AMINO ACID, CHROMOPHORE
KEYWDS 2 ISOMERISATION

EXPDTA X-RAY DIFFRACTION

AUTHOR  J.H.BAE,P.PARAMITA PAL,L.MORODER R.HUBER,N.BUDISA

REVDAT 1 08-JUN-04 1RRX 0

JRNL  AUTH J.H.BAE,P.PARAMITA PAL,L.MORODER,R.HUBER, N.BUDISA
JRNL  TITL CRYSTALLOGRAPHIC EVIDENCE FOR ISOMERIC

JRNL  TITL 2 CHROMOPHORES IN 3-FLUOROTYROSYL-GREEN FLUORESCENT
JRNL  TITL 3 PROTEIN.

JRNL  REF CHEMBIOCHEM V. 5 7202004

JRNL  REF 2 EUROP.J.CHEM.BIOL.

JRNL  REFN GE ISSN 1439-4227

REMARK 1

REMARK 2

REMARK 2 RESOLUTION. 2.10 ANGSTROMS.

REMARK 3

REMARK 3 REFINEMENT.

1/

REMARK 500 M RES CSSEQIATM1 ATM2 ATM3

REMARK 500 LEUA 44 CA - CB - CG ANGL. DEV. = 13.7 DEGREES
REMARK 500 LEUA 64 N - CA - C ANGL. DEV. =-16.6 DEGREES
REMARK 500 LEUA 64 CA - C - O ANGL. DEV. =-16.0 DEGREES
REMARK 500 LEUA 64 CA - C - N ANGL. DEV. = 31.6 DEGREES
REMARK 500 LEUA 64 O - C - N ANGL.DEV. =-15.9 DEGREES
REMARK 500 THRA 97 N - CA - C ANGL. DEV. =-14.0 DEGREES
REMARK 500 GLUA115 N - CA - C ANGL. DEV. =-13.1 DEGREES
REMARK 900

REMARK 900 RELATED ENTRIES
REMARK 900 RELATED ID: 1TEMG RELATED DB: PDB

REMARK 900 THE WILD TYPE OF STUDIED NON-CANONICAL AMINO ACID-

REMARK 900 CONTAINING GFP

MODRES 1RRXYOFA 39 TYR 3-FLUOROTYROSINE
MODRES 1RRXYOFA 74 TYR 3-FLUOROTYROSINE
MODRES 1RRXYOFA 92 TYR 3-FLUOROTYROSINE
MODRES 1RRX YOF A 106 TYR 3-FLUOROTYROSINE
MODRES 1RRX YOF A 143 TYR 3-FLUOROTYROSINE
MODRES 1RRX YOF A 145 TYR 3-FLUOROTYROSINE
MODRES 1RRX YOF A 151 TYR 3-FLUOROTYROSINE
MODRES 1RRX YOF A 182 TYR 3-FLUOROTYROSINE
MODRES 1RRX YOF A 200 TYR 3-FLUOROTYROSINE
MODRES 1RRXMFCA 66 GLY CYCLIZED

MODRES 1RRXMFCA 66 TYR CYCLIZED

HETNAM  YOF 3-FLUOROTYROSINE

HETNAM  MFC 5-[1-(3-FLUORO-4-HYDROXY-PHENYL)-METH-(Z)-YLIDENE]-3,

HETNAM 2 MFC 5-DIHYDRO-IMIDAZOL-4-ONE
FORMUL 1 YOF 9(C9H10F N 03)

FORMUL 1 MFC C15H16 F N3 05

FORMUL 2 HOH *61(H2 O)



1 UA OS5 THRA 9 5 d
HELIX 2 2ALAA 37 YOFA 39 5 3
HELIX 3 3PROA 56 VALA 61 5 6
HELIX 4 4VALA 68 SERA 72 5 5
HELIX 5 5PROA 75 HISA 81 5 7
HELIX 6 6ASPA 82 ALAA 87 1 6
SHEET 1 Al2 VAL A 12 VAL A 22 0
SHEET 2 AI2 HISA 25 ASPA 36-1 O GLYA 31 N VALA 16
SHEET 3 AI2LYSA 41 CYSA 48-1 O THRA 43 N GLUA 34
SHEET 4 AlI2 HIS A 217 ALA A 227 -1 O LEUA220 N LEUA 44
SHEET S AlI2 HIS A 199 SER A 208 -1 N SER A 202 O THR A 225
SHEET 6 Al2 ASN A 149 ASP A IS5 -1 N ILE A 152 O HIS A 199
SHEET 7 Al2 GLY A 160 ASN A 170 -1 O GLY A 160 N ASP A 155
SHEET 8 Al2 VAL A 176 PRO A 187 -1 O GLN A 177 N HIS A 169
SHEET 9 AI2YOFA 92 PHEA 100 -1 N GLUA 95 O GLN A 184
SHEET 10 Al2 ASN A 105 GLU A 115 -1 O YOF A 106 N ILE A 98
SHEET 11 Al2 THR A 118 ILE A 128 -1 O LYS A 126 N LYS A 107
SHEET 12 Al12 VAL A 12 VALA 22 1 N ASPA 21 O GLY A 127
CISPEP 1 MET A 88 PRO A 89 0 0.50
CRYST1 51.003 62.430 70.931 90.00 90.00 90.00 P 21 21 21 4
ORIGX1 1.000000 0.000000 0.000000 0.00000
ORIGX2 0.000000 1.000000 0.000000 0.00000
ORIGX3 0.000000 0.000000 1.000000 0.00000
SCALEI1 0.019607 0.000000 0.000000 0.00000
SCALE2 0.000000 0.016018 0.000000 0.00000
SCALE3 0.000000 0.000000 0.014098 0.00000
ATOM 1 N SERA 2 28.277 8.150 50.951 1.00 57.00 N
ATOM 2 CA SERA 2 27.454 9.223 51.584 1.00 55.40 C
ATOM 3 C SERA 2 25972 8992 51.295 1.00 55.44 C
ATOM 4 O SERA 2 25.576  7.932 50.799 1.00 54.37 (0}
ATOM 5 CB SERA 2 27.883 10.601 51.046 1.00 70.82 C
ATOM 6 OG SERA 2 27.150 11.676 51.622 1.00 71.45 (0)
ATOM 7 N LYSA 3 25.157 9.993 51.619 1.00141.28 N
ATOM 8 CA LYSA 3 23.716  9.932 51.398 1.00140.16 C

/

ATOM 47 CA PHEA 8 26.551 11.090 41.294 1.00 19.27 C
ATOM 48 C PHEA 8 27.751 10.357 40.676 1.00 21.43 C
ATOM 499 O PHEA 8 28.562 10.924 39.938 1.00 21.44 O
ATOM 50 CB PHEA 8 27.022 12362 41.991 1.00 21.68 C
ATOM 51 CG PHEA 8 25909 13.297 42.288 1.00 17.60 C
ATOM 52 CD1 PHE A 8 25488 14212 41.321 1.00 14.95 C
ATOM 495 CA VAL A 68 23.860 22.610 40.452 1.00 14.12 C
ATOM 496 C VAL A 68 25.259 22.196 40.854 1.00 13.41 C
ATOM 1164 CA SER A 147 37.123 31.083 35.325 1.00 21.88 C
ATOM 1819 CDI ILE A 229 38.888 21.450 53.055 1.00 29.11 C
ATOM 1820 OXT ILE A 229 43.220 19.637 50.148 1.00 25.25 O
TER 1821 ILE A 229

HETATM 1822 O HOH 1  30.450 20.682 37.367 1.00 15.75
HETATM 1823 O HOH 2  26.443 24.175 38.999 1.00 18.82
/1
HETATM 1831 O HOH 10 29.132 18.648 45.101 1.00 13.77
HETATM 1832 O HOH 11  24.076 46.248 42.794 1.00 22.62
HETATM 1833 O HOH 12  31.870 32.426 52.146 1.00 36.77
HETATM 1880 O HOH 59  37.243 14.571 53.463 1.00 31.12
HETATM 1881 O HOH 60 40.360 20.483 56.144 1.00 32.74
HETATM 1882 O HOH 61  13.483 49.374 33.179 1.00 30.77

CONECT 267 268

CONECT 268 267 269 271

CONECT 819 820

CONECT 1594 1592 1596 1598

CONECT 1595 1593 1596

CONECT 1596 1594 1595 1597

CONECT 1597 1596
CONECT 1598 1594
MASTER
END

259 0 10 6 12 0 0O 61881

1 140 18

ooooo0o ©OO



PDBML.: the representation of archival macromolecular structure data
PDB-XML  in XML. John Wesbrook, Nobutoshi Ito, Haruki Nakamura, Kim
Henrick and Helen M. Berman, Bioinformatics, 21(7), 988-992, 2005.

<?xml version="1.0" encoding="UTF-8" ?>

<PDBx:datablock datablockName="1CFC"
xmins:PDBx="http://pdbml.pdb.org/schema/pdbx-v32.xsd"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

xsi:schemalocation="http://pdbml.pdb.org/schema/pdbx-v32.xsd
pdbx-v32.xsd">
<PDBx:atom_siteCategory>
<PDBx:atom_site id="1">

<PDBx:B_iso_or_equiv>1.43</PDBx:B_iso_or_equiv>
<PDBx:B _iso_or_equiv_esd xsi:nil="true" /> <PDBx:label_entity id>1</PDBx:label_entity id>

<PDBx:Cartn x>14.550</PDBx:Cartn x> <PDBx:label_seq_id>1</PDBx:label_seq_id>
<PDBx:Cartn:x_esd xsi-nil="true" /> <PDBx:occupancy>1.00</PDBx:occupancy>
<PDBx:Cartn_y>12.461</PDBx:Cartn_y> <PDBx:occupancy_esd xsi:nil="true" />
<PDBx:Cartn_y_esd xsi:nil="true" /> <PDBx:pdbx_PDB ins_code xsi:nil="true" />
<PDBx:Cartn_z>-10.584</PDBx:Cartn_z>

<PDBx:Cartn_z_esd xsi:nil="true" /> <PDBx:pdbx_PDB_model num>1</PDBx:pdbx_PDB _
<PDBx:auth_asym_id>A</PDBx:auth_asym_id> model_num> .
<PDBx:auth_atom_id>N</PDBx:auth_atom_id> <PDBx:pdbx_formal_charge xsi:nil="true" />
<PDBx:auth_comp_id>ALA</PDBx:auth_comp_id>  <PDBx:type_symbol>N</PDBx:type_symbol>
<PDBx:auth_seq_id>1</PDBx:auth_seq_id> </PDBx:atom_site>

<PDBx:group_PDB>ATOM</PDBx:group_PDB>  <PDBx:atom_site id="2">
<PDBx:label_alt_id></PDBx:label_alt_id>
<PDBx:label_asym_id>A</PDBx:label_asym id>

<PDBx:label atom_id>N</PDBx:label _atom_id>

<PDRv:'Iabal ~comn idSAlI A</PDRvy:'labal ~comn id>
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