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ABSTRACT annotations, and references for one protein. The YPD Protein
. ] ) Reports are searchable by gene name, by keywords, and by the
YPD is a database for the proteins of the budding protein property categories.
yeast, Saccharomyces cerevisiae . YPD has two for- YPD was first released as a spreadsheet for downloading by
mats: (i) a spreadsheet which tabulates many of the anonymous FTP in November, 1994. New releases of the
physical and functional properties of yeast proteins, spreadsheet have been provided every 2 to 4 months. YPD has
and (ii) the YPD Protein Reports which are formatted been available since 1994 on the QUEST World-Wide Web server
pages containing the protein properties, annotations at the Cold Spring Harbor Laboratory, where it is interfaced to
gathe_red frpm the literature, and refergnces with titles. two-dimensional gel maps through the Global Gel Navigator
YPDis avallable thrOUgh the World-Wide Web,through Software 2), and on theSaccharomycegenome Database
an Email server, and by anonymous FTP. New releases (SGD) WWW server. The YPD Protein Reports were made
of the YPD spreadsheet are produced every two to four available in 1995 through a new World-Wide Web server and
months, and the on-line information is updated daily. Email server at Proteome, Inc. The YPD database is maintained

at Proteome, Inc. as a free public resource.
INTRODUCTION

: . . , . THE YPD SPREADSHEET
YPD is a protein database specialized in the collection of the

physical and functional information for the proteins of buddindhe YPD spreadsheet contains one record (row) for each yeast
yeastSaccharomyces cerevisiaéPD evolved from a project at protein of known sequence, including the open reading frames
the QUEST Protein Database Center of the Cold Spring Harbdiscovered by systematic genome sequencing. The identifier for
Laboratory to identify yeast proteins on two-dimensional geleach record is the gene name. The genetic names for budding
(1,2). For this project, knowledge of the predicted isoelectrigeast are coordinated at thaccharomyceSenome Database at
point, molecular weight, codon bias, post-translational modificéstanford, using the published literature, the LISTA database of
tions, subcellular localizations, precursor peptide lengths, amhtrick Linder4), and direct submissions from investigators. For
amino acid composition of mature proteins was needed to asssath record, the YPD spreadsheet lists the SGD gene name, the
in protein identifications. A tabulation of data from the proteirSWISS-PROT gene name, and a list of synonyms that includes
sequence databases and from the literature was begun. BHeknown names used for the gene, including temporary and
tabulation was made non-redundant by screening multipfeermanent names assigned by systematic sequencing.
versions of each sequence from the database. YPD has now beditcession numbers to GenBank, PIR-International and
expanded into a general resource that is available (i) asSaVISS-PROT are given as fields in the spreadsheet. When
spreadsheet for downloading into personal computers, (iultiple sequences for a gene are available in the databases, the
through an Email server, and (iii) through the World-Wide Welsequence from systematic sequencing is selected or, if that is not
(WWW). available, the most recent sequence is usually selected. Calcula-
YPD is complementary to other biological databases in contetidns of isoelectric point, molecular weight, codon bias, codon
and in format. Th&accharomyce&enome Database (SGD), a adaptation index, and amino acid composition, etc. are based on
primary resource for yeast genetic information maintained by the designated GenBank sequence. Fragments of N- and C-ter-
Michael Cherry at theSaccharomyce&senome Information minal sequence are given in the spreadsheet to help users verify
ResourceJ) at Stanford University, has links to YPD informa- the identity of the protein in cases where the nomenclature is
tion through its ‘protein-info’ class. YPD does not containconfusing.
sequence information, but instead gives accession numbers téll calculations of predicted properties, motifs, and amino acid
GenBank, SWISS-PROT, and PIR-International. The&omposition are based on the mature protein sequence after
spreadsheet format of YPD allows users to load and manipulatamoval of N- and C-terminal precursor peptides. YPD relies on
the entire database of protein properties and references omha experimental or strongly predicted cleavage sites reported in
personal computer. A different format, the YPD Protein Reportthe literature. YPD itself does not make cleavage site predictions.
is used for presentation on the WWW and Email servers. EachiThe complete list of fields (columns) used in the spreadsheet
YPD Protein Report displays protein properties, functiondbrmat of YPD are listed in Figute
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Chromosame  aumber T e
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e. Accession numbers YPD Detuils
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PIR-International o TEL ATt Fapeits (O8] LINE o by HMA
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f. Subcellular localization and funclional classification
Major localizalion category (nuclear, mitochondrial eic) ¥FD Eumsmiaes |
Minor localization category (mitochondrial imner membrane, elc) i |
Molecular environment (integral membrane, DNA-sssocialed, elc) :%mmb:':mmlﬂrhﬂ |
Functicnel classification {protein kinase, transcription factor, eick ,u.‘;m o |

£ Uolon By Hoopazs

g Post-translationai modifications and length 1 Mo (o on Pomn Hiricgrara
N-terminal modification (acetylstion, myristoylation) & Thaentonl 20 Cal. i yas prsia
C-terminal  modification {farnesylsiion, geranylgeranylation. etc.} s
Phasphorylation %

N- or O-linked giycosylation
N-terminal precursar  length Rvan T Frowa e
Mature protein leogth (in amino acids after removal of N- and :]? . i 7 Fice
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20 aminc acid fields {number of residues in marre protein) S| - 1 =
Met-adjust field (1 indicates N-met is predicted b not known
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; ; Figure 2. The YPD Home Page. World-Wide Web users can access the page at

i, Motifs
Polentizl sites for phosphorylation by Cde28 protein kinase http:/Amww.proteome.com/YPDhome.html. The YPD Home Page can be used
Polential sites for phosphorylation by CKI! protein kinase to access YPD in any of its formats or to display further information about YPD.

Potential sites for phosphorylation by PKA protein kinase
Potential siles for N-linked glycosylation
Potential transmembrane  domains

j. N- .and f:-terminnl sequence fragments )
Netarminal sequence of e prosemn. THE YPD PROTEIN REPORTS
C-terminal sequence of mature prolein
k. Protein namefdescription and references An example YPD Protein Report is shown in Fig8reThis
Protein name and Qescriptve phrases e f_ormat presents 34 fleld_s of data from the spreads_heetZ annota-
rences [Heters o hambered refetences ' tions gathered from the literature, and the reference list with titles.
This format is used to present information for each protein as an
Figure 1. Protein information fields maintained in the YPD spreadsheet. EachEMail report or as a single WWW page. These are recompiled
item represents one column of the spreadsheet. On the spreadsheet preforma@&ily S0 that the latest updates are always available on-line. In
for Microsoft Excel, the columns are presented in the order and the groupingaddition, a file containing all the YPD Protein Reports on the date
shown here. of the latest spreadsheet release can be downloaded by anony:
mous FTP (see below).
For each YPD Protein Report obtained through WWW,
THE YPD HOME PAGE hypertext links are available for immediate access to SGD,
GenBank, PIR-International, SWISS-PROT, and En&pZA tie
The YPD Home Page on the World-Wide Web, shown in Figuréntrez server from NCBI provides abstracts for most references
2, provides access to all formats of YPD, including the onlingsed in YPD.

search form for access to YPD Protein Reports, the Global Gel

Navigator on the QUEST WWW servéj,(the Email server,and geaARCHING YPD

the FTP server. It also contains links to pages with introductory

material, documentation, and summaries of the YPD contenfEhe spreadsheet version of YPD is inherently searchable by its
The YPD Protein Reports are obtained after making selections categorized protein properties, however, it must be downloaded
the search form by gene name, by keywords, or by protefo be used and it is does not contain the functional annotations.
property categories. The Email and WWW versions have search forms that allow
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i . narERmEEREREsEakanmenmmmnreunane] 1995, and PIR-International Release 43. Of these sequences,

| Epsg  [DLE CHATERONIN HOMOLOGOUS 0 X. COLY MTPG AND MAMANLIMN | 3789 derive from systematic genomic sequencing projects. YPD

vl Repoe TRmmmmsnsmaassenss) currently lists 2012 proteins that have been characterized through
o R WAME: noRe2 genetics or biochemistry, 729 proteins that are known only by

SYRONYM LIST: HSPE2Z/HSP83I/HSPIO0
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CAL: 0.518
S s e e the spreadsheet documentation and under YPD Summaries on the
Ly e s st permticl ¢ YPD Home Page. o o
Thophorylarion: yes 7 sices. potential 11 The spreadsheet data file is just over 3 megabytes in size and
| precursor len: 3 ™ domaina, porsntisl: o Fhe g:ollecnon of all YPD Protein .Repor_ts is about 13 megabytes
| N-term seq {precursor:: masetfs in size, although each are available in compressed format. A
| e ool fravarer:  peete summary of the growth of YPD since its release in 1994 is shown
! NSk dmmssmz=sazzas ==mmzrmEETEN in Tab|el

| Refa: 1465 1774 2219 5606 7576 7951 L3700 44312
1 EEREEESSerkmacxEzcrzEms |
{== has ATPasa Activity |
I-- has a minor role in trehalosea regulation{3i219) 1
I=-- heat shock elemant nearast te TATA controls bassal expreasion |
1 but dosas not eliminats heat inducibility if subated[7S76) |
I-- hec8l hspB2 double null mutant ia lathal ac all vemperatures |
i 17851} I Release Date Total Knowrn? HomoP  Unknowrf
|
|
|
1
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Table 1.YPD contents versus release number

I-- functions of HacBip and Hep@lp seems to be equivalant (7951}

I-- vartebrate homologas known bto bind many proteins as
i chaparonine ase 7501, 1.2 Nov. 23, 1994 3020 1729 387 904
|-- has no role in thermotolerance{ses 48333
I-- mutants have no affscr on MRMA Iplicingises 48331} 2~0 Dec. 8; 1994 3142 1750 450 942
|=n P
1465. Kaul 5C; Obuchi ¥; Iwahashi H; Komatmu Y. Cryoprotegtion 30 Feb. 1, 1995 8512 1871 524 117
provided by heat shock tr in harom
cerevipize. Cell Hol Biol 38, 135-143 (15821, 4.0 Jun. 6,1995 4046 1951 667 1428
1174. Hadeau X; Dap Ay Walph CT. Hap90 chapsronina pogsssg
ATPase activity and bind heat shock transcription factors 4.1 Jul. 7, 1995 4305 2012 729 1564
and peptidyl prolyl isomsrases. J Biol Chem 268, 1473-14B7
(1993] .
3219. Chemg L; Kirk N; Piper PW. A 3mall influence of HSFYO H H 1 H i i
lavala on the trenslose and heat shock slament induceiona aProte!ns characterized through genetl_c or biochemical experlmen_ts._
g;::: {;;utzg;agn:h:'l::g§:swnsa. Biochem Biophys Res bProteins that have not been characterized but have sequence similarity to char-
5646 . Schare:'PE; Krieg UC; H\;uarw ST; Veatwaber D Schatz G. A acterized proteins.
PIecursor protein partly tranalocated inkg ysoaar C| i i
mitochondria ia bound to 4 70 kd mitochondrial strese Proteins of CompIEtely unknown function.

protein. EMBO J 9, 4315-4322 {1990,
757¢. McDanial D; Caplan AJ; Lae MS5; Mdama CC; Fishel BR; Gross
D5; Garrard WT. Basal-level expression of the yeaar HSPA2
gene requires a heat shock regulacory elemenr, Mol Cell HOW TO ACCESS YPD
Biol 9, ATB9-4798 [198%§).
7951. Borkovich ¥A; Farrelly FW; Finkealatsin DB; Taulien J;

bindquist 5. hspb2 is an esseatisl protein that is The FTP server contains the spreadsheet data files (YPD_Excel)
required in higher concentrations for qrowth of cellm at . .
Lsohidher temperaturas. Mol Cell Dol 3. 3913-3830 (19881, formatted for Microsoft Excel on Macintosh and formatted as
g i Ankeletein . 4L8 BAJUANCE O . B . .
heat ghgck—?nduciblc HEP30 gene of ::‘:charaw:ea tab-dehmlted ASC” teXt (YPD_ASC”) fOI’ |0ad|ng |nt0 any
183357 Voge, L, Porssil, Ok, ana Lindausst S Heot-shock spreadsheet. The associated files include documentation
Dot T e e (ogg, lieing after heat (YPD.doc), a references file (YPD_REFS), and a file

(YPD_FORMATTED) containing all the YPD Protein Reports.
_ _ . _ The address of the FTP server is isis.cshl.org, and the directory is

Figure 3. A sample YPD Protein Report. The top field is the protein !

name/description field from the spreadsheet. The following fields present man Ub/yeaSt/YPD' The FTP server can also be accessed from the

of the protein properties from the YPD spreadsheet. After the property fields,Y PD Home_Page- ) _ )

annotations from the literature and the list of references are given. The Email server is accessed by sending Email to yeast@
proteome.com. YPD Protein Reports are requested by placing
one or more gene names in the subject line. The search form is

convenient searching of the YPD Protein Reports by gene nariggjuested by placing ‘HELP’ in the subject line. Documentation
or synonym, by keywords, and by the protein properties. THg available by placing ‘DOC’ in the subject line. The YPD
form allows ‘AND’ and ‘OR’ modes for construction of queriesProtein Reports and other documents are automatically returned,
based on multiple criteria. These Email and WWW servenith each report in a separate Email message.
always use data from the latest daily updates. The result of eacPD can be reached on the World-Wide Web through the YPD
search is a page containing a synopsis of the search strategy, ldathe Page (http://www.proteome.com/YPDhome.html). Data
a list of the protein ‘hits’ by gene name, synonyms, and protefiom YPD has also been incorporated into the WWW server of
name/description. On the WWW page, clicking any protein in thée QUEST Protein Database Center (http://siva.cshl.org/#ypd),
‘hit’ list brings up the corresponding YPD Protein Report. the Saccharomyce§senome Database (SGD) (http://genome-
www.stanford.edu), and the MIPS Protein Database/Yeast Ge-
CONTENTS OF THE CURRENT RELEASE nome Database (http://www.mips.biochem.mpg.de). The
QUEST site is managed by Gerald I. Latter (latter@cshl.org),
Release 4.1 contains 4305 entries including sequences fr&GD is managed by J. Michael Cherry (cherry@genome.stan-
GenBank through July 30, 1995, SWISS-PROT through May 2&rd.edu), and MIPS is managed by Werner Mewes



Nucleic Acids Research, 1996, Vol. 24, No. 1 49

(mewes@mips.embnet.org). The implementation of YPD on tHer WWW assistance, and Rachelle Hecht and Shelley Lengieza
MIPS WWW server is managed by Karl Kleinefor assistance in building YPD, and Cheryl Lengieza for
(kleine@mips.embnet.org) and Cynthia Harris (harassistance in preparing the manuscript.
ris@mips.embnet.org). The YPD Home Page and the contents of
YPD are maintained by the author (jg@proteome.com).

Authors wishing to cite YPD should use this article as a genel@EFERENCES

reference for the latest release available electronically. ,
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