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What Is SPIRES?

A “translation” of NLM publication data into a
relational database that can be linked directly
to eRA grant data.

Oracle Text word indexes of various
publication and project data elements.

Third party journal impact factor data and (in
the future) citation information.

SPIRES application provides tools for
analysis of publication and project data.

SPIRES database also serves as a data
provider to other NIH systems.




What is SPIRES?
How SPIRES Searches PubMed for NIH Publications

 SPIRES extracts all publications from
PubMed that meet these search criteria:

a Where the publication year is >= 1995.

o Where the GRANT tag in the citation
contains data AND

o Where the GRANT string contains an NIH
organization code (2 letter phs_org_code
or full abbreviation [ie-CA or NCIJ)



SPIRES Database Limitations

* Not all publications related to a grant
are necessarily cited in PubMed. For
example, a grant that Is part of a Center
may cite the publication whereas the
center grant may not.

* Not all journals Iin which grantees
publish are cited in PubMed.

* Not all journals allow the author to
acknowledge grant support.




SPIRES History

Project originated at NIEHS in 2001 by Dr.
Ben Van Houten of DERT.

Primary goal was to reliably match scientific
publications from PubMed with their
corresponding NIH extramural grant
numbers, for purposes of program analysis.

Version 1 of SPIRES completed in Spring
2002 by Paul Jordan and Ying Gao at NIEHS.

Included data from 1995 to Present for
NIEHS, NICHD, NIA and FIC.

Data was downloaded and updated
MANUALLY each month.



Goals for NIH SPIRES Project

NIH SPIRES initial development funded by a grant
from NIEHS director in fall 2005.
Development started in December 2005

Expand database to include all NIH ICs.

Further refine/improve grant number
matching process.

Improve data query and presentation tools.

Major Goal: Create an automated process
that updates the publication database daily
and reliably.




NIH SPIRES: Database Snapshot

(Database statistics as of November 25, 2007)

e 24 NIH ICs represented

* Publication data for 1995 — Present
e« 716,487 Total Publications

e 1,609,318 Project to Pub Matches
e Approx. 5000 Journals

 |ISI Journal impact factor data for 1997 —
2005 publication years



Why Is SPIRES Different from
Other Publication Search Tools?

« SPIRES query tool provides a TWO
WAY search option, in one system:

a Query publication data and view all related
project data from eRA tables.

o Query eRA project data and view all
related publication data.



SPIRES Application Features

* Query publication data and view all
related project data from eRA tables,
Including project history.

 Query eRA project data and view all
related NLM publication data.

 Perform Oracle Text searches on
publication and project data elements.

« Generate a variety of standard and
custom reports.



IC’s w/Pubs, Represented in SPIRES

Included in initial data load and daily update

CSR NIA NIDCR
FIC NIAAA NIDDK
NCCAM NIAID NIEHS
NCI NIAMS NIGMS
NCRR NIBIB NIMH
NS NICHD NINDS
NHGRI NIDA NINR
NHLBI NIDCD NLM




Publication Count by IC

1995 — Present

Current as of November 25, 2007

NCI 122683 |NICHD |44923 NIDCR |14848
NIGMS | 105013 | NIA 40384 NHGRI | 5336
NHLBI | 100898 | NIDA 27846 NIBIB 5061
NIDDK | 78250 NEI 26836 FIC 4683
NIAID | 77123 NIEHS 25015 NINR 4527
NINDS | 62982 NIAMS 24620 NLM 3076
NCRR |51345 NIAAA 15516 NCCAM | 1977
NIMH | 50246 NIDCD 14869 CSR 5




SPIRES Publication Count by Pub Year
(11/25/07)

1995 47206
1996 47077
1997 47047
1998 47845
1999 50841
2000 52647
2001 53527
2002 55439
2003 59126
2004 63496
2005 66041
2006 68560
2007 55231




Pub. to Project Number Matches

1995 — Present
Current as of November 25, 2007

NCI 228059 NICHD 72557 NIDCR 23784
NHLBI 183420 | NIA 70324 NHGRI 7842
NIGMS 178603 NIDA 58001 FIC 7169
NIAID 141203 NEI 55513 NIBIB 6206

NIDDK 127582 | NIEHS 46168 NINR 9411

NINDS 100908 | NIAMS 35925 NLM 4409

NIMH 100031 NIAAA 30180 NCCAM | 2428

NCRR 81695 NIDCD 28336 CSR 6




SPIRES Oracle Text Searches

e Publication Data that is text indexed:
a Publication Titles
a Publication Abstracts
a Publication MESH terms

* Project Data that Is text indexed:
a Project Title
o Project Abstracts
a Project CRISP terms
Can be searched simultaneously or separately.
Note: text searches are database intensive!




SPIRES Dally Update Process - 1

 The original NIEHS SPIRES system could
only be updated once monthly, due to the
labor intensive nature of downloading and
refreshing the data.

 NIH SPIRES uses new technology to search
PubMed automatically, each day, for new and
revised publications.

 The dally update process handles all aspects
of the load process, from raw data to finished
database records that are linked to projects.



SPIRES Daily Update Process - 2

he daily update process looks for

a New publications not in SPIRES, using the
standard criteria applied to the GRANT tag.

a Publications where the last revised date
nas changed.

a Publications where the MeSH terms
Indexing date has changed.




SPIRES Daily Update Process

How It works - 1

e Step |: Pubmed Download

a Search PubMed for the following data types for
designated NIH IC codes and download data:
o New Records, not in SPIRES
o Revised Records (existing)
o MeSH terms updated (existing)

o Step 2: IRDB Project Table Update

o Builds a project number lookup table optimized for
speed in matching pubs to projects.



SPIRES Daily Update Process

How It works - 2

o Step lll: Unpack Publications

a Complex, multi-step process for translating
and decoding publication data into usable
format for SPIRES.

o Makes extensive use of XML parsing
techniques.

o Extraction of data elements makes possible
Oracle text indexing of pub data as well as
optimizing data structures for querying.



SPIRES Daily Update Process

How It works - 3

o Step IV: Decode Grant Strings

a Complex, multi-step process using pattern
matching algorithms.

o Extensive recursive processing for best
possible result.

o PL-SQL procedures and other techniques.



SPIRES Daily Update Process

How It works - 4

Step V: Match Grant Numbers

o Match decoded project numbers with eRA
project numbers.

a Assign score to each match based on
guality of match.

Step VI. Complete Load Table Build
Step VII: Build PUB_ SUMMARY _
Step VIII: Push to Production Tables.




Decoding NIH Grant Numbers

Project Number data is available for a
majority of the publication records
downloaded from PUBMED.

Each publication record may reference
several NIH grant numbers.

Grant numbers in PubMed are NOT
stored in eRA recognized format.

Many different string formats have been
used In the system over the years.



Decoding NIH Grant Numbers

(continued)

« A few examples of the variations in grant

number string formats:
1-R03-TW01490-01A/TW/FIC
5 RO3 TWO00857/TW/FIC
GM-14312/GM/NIGMS
P41RR-04293/RR/NCRR
TW1064/TW/FIC
RO3 TW1064/TW/FIC
U01-TW01015-01/TW/FIC
Al 47053/AI/NIAID
HD-24870/HD/NICHD

This Is only a sampling. There are many more!



Decoding and Matching Grant Numbers

SPIRES only matches on the base grant
number: Activity Code+IC+Serial Number.

Grant number string components are
decoded from raw data using pattern
matching algorithms that have been
refined over the last 6 years.

Decoded components are then matched
to eRA project numbers in IRDB.

Resulting matches are scored based on
the quality of match.



SPIRES Match Case Score System

Rates the “match quality’ for each project number

Match Case #5

NIH activity code = PUBMED activity code 1ML 5, the Project Murnber T'r":;r'r'l Tt?
_ L. L HLL E arm F:I anents at ine

NIH org code = PUBMED org code MUmbEr

MNIH serial number = PUBMED serial number

Match Case #4 (1 row matched) tfound
S NOTTOUNC

PUBMED activity code IS NULL or could not be decoded. The & and the
PUBMED org code = NIH org code setial number matched one MIH Database Project

PUBMED serial number = NIH serial number | CMPer

Match Case #3 (= 1 row matched) |

PUBMED activity code IS NULL

PUBMED org code = NIH org code
PUBMED serial number = NIH serial number

Match Case #2

PUBMED activity code = NIH activity code
PUBMED org code = NIH org code
PUBMED serial number IS NULL

Match Case #1 -

PUBMED activity code = NIH activity code
PUBMED org code DOES NOT MATCH
PUBMED serial number = NIH serial number




Matching Process: Summary Stats

Statistics as of November 25, 2007




Overall Success for Decoding/Matching
SPIRES Pub to Project Match Success Rate:

98.48%

(projects matched at some level)

l Total Publications Downloaded to Date 716,487

Total Number of Rows in Match Table 1,609,318
(possible matches)

Total Number of DISTINCT Pubs 705,629
Matched

% of Publications Decoded and 08.48%
Matched at Some Level ((c / a)*100)

Statistics as of November 25, 2007



Third Party Data in SPIRES

e Journal Impact Factors

o Impact factor data has been loaded for
1997 through 2005.

 Publication Citation Data

o Citation data Is a valuable tool in analyzing
publication data.

a Citation data must be purchased from ISI.

o Adding citation data would greatly expand
the potential of the SPIRES data.



Current Project Status

The Initial database load for NIH SPIRES was
completed in February 2006.

The dally update process for database
maintenance was completed in March 2006.
The system is currently in beta mode.

~eb. 2007: Data analysis project for NIH
Director’s Office.

~all 2007 Work in progress: development of
web services, loading pubs for 1985 to 1994,
development of a new Pl/author matching
algorithm.

Partnership with QVR: NEW Bibliography
Report in beta!




New: QVR Bibliography Report (beta)

 Obtain a SPIRES bibliography report
from selected projects resulting from
QVR searches.

* Report is available in Program section
of standard reports listing in QVR.

* Report is downloaded to your local
machine in Excel pivot table format.

 Two formats offered: project summary
and standard bibliography.



Analysis Projects Using SPIRES Data

1. Graph of RO1s Showing correlation
between number of grants per Pl and
number of papers published over time.

2. Top 20 journals publishing NIH
supported research 2001 — 2006.

3. NIEHS T32 supported papers clustered
by MeSH terms.



# of pubs by grant year
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Number of articles
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OmniViz galaxy view of T32 supported papers 2000-2006, N = 943, clustered
iInto 15 groups of papers, mesh terms included, many terms demoted
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SPIRES Sample Queries

e Publication Search Screenshots

* Project Search Screenshots

« Example Query 1: Publication Search
 Example Query 2: Project Search



SPIRES Publication Search Screen (1)
¢ SPIRES.........

o .t-,vg:{ﬁb Scientific Publication Information Retrieval and Evaluation System Data Last Refreshed On 06-AUG-2006 00:27:40

Project Search

Publication Search

i* Search Criteria

Basic Search Options

Publication Primary
Search Section
Publication Text Search
Section

Project Search Section

Sort Section

% Quick Links

HIH Institutes Centers and
Dnisions

Using the SPIRES Scratch
Pad

Abhout SPIRES

Search Pubs Diefault Criteria Clear Criteria

Basic Search Options

Dutput Option: |Standard List j

Saved uery: | MEWY OR OME-TIME --- =
IC's:

Click left box to select.
Click right box to rernove.

Publication Primary Search Section

Pub Date: From | 5005 [ o2 To 2005 [ |12

Pubhed ID: |

Joumal: | SELECT |

Author Affiliation Contains: |

Author Mame(s): | & 0RO AND  (SMITH P, SMITH R)

Publication Text Search Section



SPIRES Publication Search Screen (2)

SA3SPIRES o o

oﬁ‘pﬁpﬁb Scientific Publication Information Retrieval and Evaluation System

Project Search

Publication Search

<% Search Criteria

Basic Search Options

Publication Primary
Search Section
Publication Text Search
Section

Project Search Section

Sort Section

% Quick Links

MIH Institutes Centers and
Divisions

Using the SPIRES Scratch
Pad

Abhout SPIRES

Search Pubs Default Criteria

Publication Years in SPIRES: 1995 to Present
Total Publications in SPIRES: 642484
Data Last Refreshed On 06-AUG-2006 00:27:40

Clear Criteria

Publication Text Search Section

Search in: ¥ Title [ Abstract [ Mesh Terms

|and jl

Project Search Section

Project Numbers:

Open Project Detail Search Screen

% Search on Project Number: oR " Search on a Project Mumber List:

I_RD1 I_ES I 811009 Adld Use Scratch Pad

to Build a Project Search List

Match Score: T s T 4 T30 21 1
Sort Section

saort Hit List By [Publication Title Publication Title

Pub Date
Puh Year

Click left box to select.
Journal

Click right box to remove.




SPIRES Project Search Screen (1)
4253 SPIRES o s

qb‘;.,-Epﬁb Scientific Publication Information Retrieval and Evaluation System Data Last Refreshed On 06-AUG-2006 00:27:40

Publication Search Project Search

arch Projects Default Criteria Clear Criteria
:: Search Criteria Basic Search Options

Basic Search Options

Project Primary Search
Section

Project Text Search
Section

Special Selects Section

Sort Section

s Ll Project Primany Search Section

HHH Institutes Centers and

Dnisions Pl Marme
Using the SPIRES Scratch

Pad

About SPIRES

Praject Mumber Contains: | [5] | T 1RO1 ES 811099 01 A1S1




SPIRES Project Search Screen (2)
4253 SPIRES ...rone

okHER\‘Sb Scientific Publication Information Retrieval and Evaluation System

Total Publications in SPIRES: 642484
Data Last Refreshed On 06-AUG-2006 00:27:40

_Publication Search Project Search |
Search Projects Default Criteria Clear Critaria

% Search Criteria

Basic Search Options

Project Primary Search
Section

Project Text Search
Section

Special Selects Section

Sort Section

% Quick Links

HIH Institutes Centers and
Divisions

Using the SPIRES Scratch
Pad

About SPIRES

Froject Period End imm/ddfyyyy):
Budget Period End (rmdddfyyyy):

Budget Period End ({rmdddfyyyy):

CAMNs (Separated by commas): |

RFA (AGEE-001) or PA (PAJE-001) Number: |
O000CO00OO

Program Code Contains:

Advanced Program Code Search: |

Primary/Dual Projects: |F'rimar§,r Frojects Only j

Fiscal Year:

Click left box to select.

Click right box to remove.

Project Text Search Section

Search in: & Abhstract T Crisp Terms © Project Title

|anu:| jl




SPIRES Project Search Screen (3)
 {&SPIRES e, mmmm

@ HEpﬁsb Scientific Publication Information Retrieval and Evaluation System Data Last Refreshed On 06-AUG-2006 00:27:40

_Publication Search Project Search |

Search Projects Default Criteria Clear Criteria

% Search Criteria Special Selects Section

Basic Search Options Human Subject Concerns T Yes I No Anirmal Subject Concerns " Yes

Project Pri S h . - !
Srg::]t?un ALl Foreign Grants [TYes [ No Phase 3 Clinical Trials ™ Yes

Project Text Search
Section

Special Selects Section AlDS [T Yes [ No Children Concems [~ Yes

Gender Concemns T Yes [ No Minority Concermns ™ Yes

Sort Section Combhine Special Select Criteria * Satisfy Any Criteria  Satisfy All Criteria

All Special Selects Yes || | All Special Selects Mo || | Clear Special Selects

+2 Quick Links
HIH Institutes Centers and

Divisions Sort Hit List By |Full Grant Mumber Full Grant Number
Using the SPIRES Scratch Project Title

Pad Pl Mame
About SPIRES Fiscal Year

Sort Section

Click left box to select.
Click right box to remave.




SPIRES Sample Queries
Example 1- Publication Search

On Publication Search Page, enter:
a IC = NIEHS

o Pub Date= 1997 Jan to 2000 Dec

o Author Name = VAN HOUTEN B

Search Results in 15 Publications

Further limit search, enter:

o Publication Text Search:
o Search in Title, Abstract, MeSH Terms:
o DNA and REPAIR

New Search Results in 11 Publications



Example 1- Publication Search:
Publication Search - Basic Hit List

Publication Date == 01/1997...Publication Date <= 1272000...PHS Org Code = "ES'...Author names contain YAN HOUTEN B...(Publication title contains (DMA ) and
(Repair) or Publication abstract contains (DNA ) and (Repair) or Publication mesh terms contains (DNA ) and (Repair))...Sorted By Publication Title

Set“mu Record(s) par page Check All UnCheck All || | Download into Excel || | Save/Manage Query

1- 11 of 11 Recordis)

Count PMID Title Pub Date Project Cnt
Authors Journal
10 11020328 Analysis of gene-specific DMA damade and repair using guantitative polymerase chain
reaction.
Ayala-Torrel 5, Chen™, Svoboda T, Rosenblatt J, Yan Houten B Methods W22 P:135-47
2 [ 9443389 creases mammalian AP-endonuclease gene expression, protein levels,
e activity in mesothelial cells.
oy W Wan Houten B, Taaties DJ, Hatahet £, Janssen M, Wacek P, Faux 5P, Cancer Res V.53 P:139-94

2000 Oct

19498 Jan 15

11015204

49030538 armation of DA repair intermediates and incision by the ATP-dependent LiviB-LivrC
endonuclease.

Zou, Walker R, Bassett H, Geacintov ME, Wan Houten B J Biol Chem w272 P:4320-7

103745440 Hydrogen peroxide causes significant mitochondrial DA damage in human RPE
cells,

Ballinger S, Wan Houten B, Jin GF, Conklin CA, Godley BF Exp Eve Res W.ES P.TES-T2
Hydrophobic forces dorminate the thermodynamic characteristics of LvrA-DNA damadge

1997 Feb 21

19948 Jun

Click Title to bring up summary screen for that publication




Example 1- Publication Search:
Publication Summary Detall Page

Publication Information - 11020328 Pubhed Citation MW Related Adicles Edit Search Mew Seath

Title Analysis of gene-specific DNA damage and repair using quantitative polymerase chain reaction.
Authors Avala-Torres 5, Chen Y, Svohoda T, Rosenblatt J, Wan Houten B
Journal Title Abbr Methods
Journal Volume 22
Page Number 135-47
Puh Date 2000 Ot
ISSN 1046-2023
Impact
Support Projects  FO1AGO10514 [Match Score: 4] Project Histary
ROVTES007Z18 [Match Scare: 3] Project Histary
DA2ES007218 [Match Score: 3] Project History
ROTES007038 [Match Score: 3] Project Histary
TIZES007038 [Match Scare: 3] Project Histary

Soan after discovery ofthe polymerase chain reaction (PCREY, various labarataries have attermpted to use guantitative PCR {QPCR) to detect
DMNA damane in specific gene segments. The developrment of technigues that facilitate long PCR increased the sensitivity of the assay so that
hiologically relevant doses of DNA-damaging agents could be assessed. QPCR has been used to sureey DMA damage induced by different
genotoxicants and to establish the repair kinetics of numerous genes. Currentwork seeks to analze damage and repair in specific genes
frarm animals exposed to specific DNA-damading agents such as oxidative stress.

Mesh Terms Allylating Agentsftoxicity
Animals
Blotting, Southern
DNAvisolation & purification
DHA Darmage™
DMA Mutational Analysis

Features: links to project history, searched words highlighted




Example 1- Publication Search:
Publication Summary Detall Page

Publication Detail Screen Features:
 All basic publication information
 Publication abstract

o All searched words highlighted

* NIH supported projects cited by author
a Project numbers linked to project history

o Match score value indicates quality of grant
number match.




Example 1- Publication Search:

Publication Summary Detall Page

Title

Authors

Journal Title Abbr
Journal Yolume
Page Number
Pub Date

ISSN

Impact

Support Projects

Mesh Terms

Publication Information - 11020328 Pubhed Citation MW Related Adicles Edit Search Mew Seath

Analysis of gene-specific DNA damage and repair using quantitative polymerase chain reaction.
Avala-Torres 5, Chen Y, Svohoda T, Rosenblatt J, Wan Houten B

Methods

22

135-47

2000 Oct

1046-2023

PO1AGO10514 [Match Scare: 4] Project Histary
ROTES00Y 218 [Match Scare: 3] Piglect Histo
DA2ES007218 [Match Score; 3] @oject Histo
ROTES007038 [Match Score: PPraject Histary
TIZES007038 [Match Scarel] Project Histary

Soan after discovery of thefolymerase chain reaction (PCREY, various labarataries have atternpted to use guantitative PCR {QPCR) to detect
DMA damane in specificgfene seaments. The developrment of technigues that facilitate long PCR increased the sensitivity of the assay so that
hiologically relevant dogls of DNA-damaging agents could be assessed. QPCR has been used to sureey DMA damage induced by different
genotoxicants and to g¥tablish the repair kinetics of numerous genes. Currentwork seeks to analze damage and repair in specific genes
frarm animals exposgl to specific DNA-damading agents such as oxidative stress.

Allylating Agentsrighicity
Animals

Blotting, Southdn
DNAvisolatighl & purification
DHA Darrglue™

DMNA Mughtional Analysis

Click Project History Link for More Information




Example 1- Publication Search:
Project History Summary Page

Project History - PO1AGO10514 Puhlications: 72 Publications Spreadsheet Project Spreadsheet Edit Search B

Cnt Fiscal Year Project No. Project Title
2001 aF 514-110 ) S Py SO JOHR G CTS OM MOLECULAR RE!

1BPBYDF P,
1BPBYDF
1BPBYDF
1BPBYDF EFFECT

Project History page features:
o Download spreadsheet of all publications related to this project
o Download current page project data into spreadsheet
o Coming Soon: Project Title links to summary statement



Example 1- Publication Search:
Publication Search - Basic Hit List (2)

Publication Date == 01/1997...Publication Date <= 1272000...PHS Org Code = "ES'...Author names contain YAN HOUTEN B...(Publication title contains (DMA ) and
(Repair) or Publication abstract contains (DNA ) and (Repair) or Publication mesh terms contains (DNA ) and (Repair))...Sorted By Publication Title

Set“mu Record(s) par page Check All UnCheck All || | Download into Excel || | Save/Manage Query

1- 11 of 11 Recordis)

Titl Pub Dat Project Cnt
Count  PMID € ub Sate Lo
Authors Journal

10 11020328 Analysis of gene-specific DMA damade and repair using guantitative polymerase chain
reaction.

Ayala-Torres 5, Chen™, Svoboda T, Rosenblatt J, Yan Houten B Methods W22 P135-47

2 M 9443389 Ashestos increases mammalian AP-endonuclease gene expression, protein levels,
and enzyme activity in mesothelial cells.

Fung H, Kow YW, Wan Houten B, Taaties DJ, Hatahet £, Janssen YW, Vacek P, Faux 5P, Cancer
Massman BT

11015204 Differential incision of hulky carcinogen-OMA adducts by the LSBT nuclease:
comparison of incision rates and the interactions of Uvr subunits with lesions of 2000 Cet10
different structures.

Hoare 5, Zou ™, Purohit, Krishhasamy B, Skorvada M, Van Houten Bg@2acintoy NE,  Biochemistry V.39 P112252-61
Basu Ak

49030538 Formation of DA repair intermediates and incision by theddPr-dependent LhvrB-Live
endonuclease.

Zou, Walker R, Bassett H, Geacintov ME, Wan J Biol Chem w272 P:4320-7

10374440 Hydrogen peroxide causes significant rod@hondrial DA damage in human RPE
cells,

Ballinger S, Wan Houten B g# 5F, Conklin CA, Godley BF Exp Eve Res W.ES P.TES-T2
9EE0479 Hydrophobic forces dogiiate the thermodynamic characteristics of LvrA-DNA damadge

2000 Oct

19498 Jan 15

1997 Feb 21

19948 Jun

Click Project Count to bring up project list for a publication




Example 1- Publication Search:
Project Support List for Publication

OBack - -\-) e \ﬂ @ \-_;j | g;'_j Search %Favurites €‘31| [_:* ; E _J ﬂ :“3

Analysis of gene-specific DNA damage and repair using gquantitative pohmerase chain reaction.
Avala-Torres 3, Chen, Svoboda T, Rosenhblatt J, Wan Houten B
2000 Oct Methods W22 P135-47

Project Cnt

Count Project LD Pl Hame Prog et

Score Code FY
FAPACOMSTAMTIMOLL AGIMG EFFECTS OM MOLECLULAR
PI1AGOTI0514 4 JOHM TACSFFS 2001 RESPOMSES TO STRESS

RISK ASSESSMEMNT OF DMA REPAIR
EO1ESOO7E18 3 MITRA, SANKAR 2BZ2L0XF 1998 HETEROGENEITY IN HUMANS

MIEHS HAZARDOUS WASTE WORKER
D42ESO07218 3 0BYCD 1991 TRAINING PROGRAM

RO1ESO07038 3 VANHOUTEN, BENNETT  204GLXO 1898 iﬁ%fggj%“wcm CHIEETIVE Dl DEAcE

ENMVIROMMEMNTAL HEALTH SCIENCES AND
T32ES007038 3 1876 ENGINEERING

Project Title

— — — ———

5 103745440 ?:I?Srnuen peroxide causes significant ritochondrial DA darmadge in human RPE 1999 Jun

Ballinger S, Wan Houten B, Jin GF, Conklin CA, Godley BF Exp Eve Res W.ES P.TES-T2
£ 9630479 Hydrophobic forces dominate the thermodynarmic characteristics of Uved-DNA darmane

0 A

e Click Project Count to bring up pub project support list.
e Click Project Number to bring up Project History.




SPIRES Sample Queries
Example 2- Project Search

 On Project Search Page, enter:
o IC = NIEHS
o FY =1997, 1998, 1999, 2000

a Project Text Search:

o Search in Project Title for:
o CHEMICAL and MIXTURES

o Search Results in 25 project records,
listed by individual support year.



Example 2- Project Search:
Project Search - Basic Hit List

1- 25 of 25 Recordi(s)

Count Project History Pl Hame RFAPA  Prog Code f,'::r"" Project Title by

1 T 1EMES00F7TES- SHAMK, RONALD C 2 = 1987

7 [0 1RMESO09630-01 E BUMNGE, ANMETTE L

TASH, JOSEPH 5
ARG JMD S 24 AL 1998
SAFFER, JEFFREY D D 1999
1R01ES003663-0 SHULER, MICHAEL L cqm.005 2 cO 1898

1R01ESD09KE4-01 HALL, FRAMKLIMN R

LIMDHOLM, PALLF
LAl JAMES C

Click Project Number to bring up project summary statement

Click Publication Count to bring up all pubs related to this project
Click HISTORY icon to bring up project history hit list

CHECK projects you wish to add to a new publication search query



OT All PUubs 1O olected Prole

Publication list for project RMESD09655
Title Puhb T
Count [Authors] Date Journal
1 A novel, sensitive method for determining benzolalpyrene-diones Using 2005 J Chromatogr B Analyt Technol
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g [ 10072168 Antagonistic interactions of an arsenic-containing mixture in & multiple organ

1993 Mov 27 3

On any pub search results screen, select projects for inclusion in a
spreadsheet download.
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