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Pharmakogenetik - Problemstellung

Aufgabe:

Untersuchung des Einflusses genetischer
Faktoren u.a. auf die Wirksamkeit von
Medikamenten

Ziel:

Erkennen einer Verbindung zwischen Genotyp
und Phanotyp




Crashkurs — Genotyp vs. Phanotyp

Genotyp:

Gesamtheit aller genetisch
festgelegten Merkmale und
Funktionen eines Individuums

Phanotyp:
Erscheinungstyp eines
Individuums,
Bezeichnung fiir alle
inneren und auBeren
Strukturen und
Funktionen,
resultierend aus
Genotyp und
Umweltfaktoren;

Quelle: www.botanik.uni-hamburg.de




Pharmakogenetik - Methoden

Methoden:
Daten aus Untersuchungen:
Laborexperimenten,

Berechnungen und Statistiken,
klinischen Studien

Daten z.B. Gensequenzen, Proteine,
Wirkstoffe,
messbare Ergebnisse,
Krankheiten,
funktionelle Studien




Crashkurs - Gene _ _ _
Gene bilden informations-

tragende Unterein-
heiten des Genoms
(Gesamtheit der in
einer Zelle enthaltenen
Erbinformationen)

Gene sind in Nukleinsauren
verschlisselt abgelegt. Diese
enthalten die vier
Kernbasen.
. 3-Kombinationen der
Kernbasen ergeben den
Quelle: S.Walther: Das Humnom Projekt genetlSChen Code.




Crashkurs - Proteine

= Proteine

Eiweiss, Makromolekul aus vielen
Aminosauren, die Uber
Peptidbindung miteinander
verknupft sind;

vielfaltige Funktionen als
Strukturelemente, Hormon oder

als Katalysator
biochemischer
Reaktionen (Enzym)
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Quelle: Rost, Bioinformatik Heidelberg




Crashkurs - Methoden

= Laborexperimente
= Berechnungen,
Statistiken

Chromoesome DNA stquence
Quelle: S.Walther: Das Human Genom Projekt




Pharmakogenetik
- Daten

sind komplex,

umfangreich,

vielschichtig,

kommen aus verschiedenen Quellen,

Flr die Forschung sind groBe Datenmengen
erforderlich.

Die Wissenschaft ist bestrebt, gewonnene Daten
Zu teilen.

Quelle: Rost, Bioinformatik Heidelberg
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clinical outcome Quelle: www.pharmgkb.org

pharmacodynamics & drug response

pharmacokinetics
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molecular & cellular functional assays ‘

Genotype ‘

Sammlung, Speicherung und Bereitstellung
von Daten (data)
und Fachwissen (domain knowledge)
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PharmGKB
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Middle Translation Layer: Relational Data
XML Document & Validation Storage
Quelle: 2)
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<ForwardPerPrimer=
<DisplayName=Exon 5 Forward Primer</DisplayName=
) U FirstAnnealing PositionlnPrimer=

=LastAnnealingPositionln ["riﬁ'u ] et

<LastAnnealingPositionInEegion = [

g quence=TOTAAAACCGACGGOC -*.FT-*L{_.L. -"LII"'T-*LTI Tftll"'li . JLJ'.{]F-*.-*.T# “\-‘L] Hence=
= ForwardPerPrimer:=

Daten-Input im XML-Format

Quelle: 1)




Ontologie allgemein

Philosophie -

Beschreibung eines Bereiches
der Metaphysik;

KI-Gemeinde - Bedeutungswechsel des

Guarino:

Begriffs

Beschreibung eines Gegenstandes

durch einen festgelegten Wortschatz,

Hierarchie von Konzepten, miteinander verbunden
durch Ordnungsrelationen,

Anreicherung durch Axiome fur Erweiterung von
Relationen zwischen Konzepten oder
Beschrankungen Interpretationsbreite von
Konzepten




Ontologie von PharmGKB 1
Kontrollierter PﬁarmGKB Domain-
Wortschatz Ontologie

= Sammlung von Ausdricken » Klassen und dazugehorige
» Einteilung in Hierarchien Slots
» Standardnomenklatur = Beschreibung eines
bestimmten Wissensgebietes
» dient zur Spezifikation von = Schema einer Wissensbasis
Namen und Synonymen
= Spezifikation Art und Ort
der Speicherung von Daten
und Wissen




Datenmodellierung -
Komplexitat pharmakogenetischer Daten

Complexity of Relationships in Pharmacogenetics

-~ Genomm

relati onship

Cudding Variations ﬁh“mmtI /4““‘?‘#

in genome phenotypes / phenotypes

Protein
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Quelle: 5)




Datenmodellierung -
Darstellung der experimentellen Daten

all genes

)

I:: a research center ::I (_\) "

a gene

MKR all
“ disease diseases
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all drugs

bottom-up-Methode

Quelle: 3)




Datenmodellierung -
Darstellung des Fachwissens

Kategorie Entitaten

Gene TPMT, HNMT, COMT, CYP2D6, UGT1A1

Proteine
Enzyme Methyl-Transferasen, Isoenzyme des Zellfarbstoffs P450

Transporter Serotonin-Transporter (SERT),
Rezeptoren Interleukin-Rezeptoren,

Wirkstoffe inhalierte Beta-Agonisten, Topoisomerase-Hemmer,

Krankheiten | Asthma, Depression, Brustkrebs, Leukamie, Darmkrebs

Studien
in vitro Studien der Enzymkinetik

in vivo klinische Studien Uber Wirksamkeit und Toxizitat von
Wirkstoffen




Datenmodellierung - Protege

Gestaltung [%HHL”&L%

von SChnittSte”en software services, inc
fur Wissenserwerb und Dateneingabe

e halbautomatische Generierung von Schnittstellen,
e erfolgt lo 1 stringent aus Wissensstrukturen (Ontologien),

g an Anderungen der Ontologie und individueller

slot: data




Herausforderungen

Vielfalt der pharmakogenetischen Daten
e Gendaten
e molekulare und zellulare Daten
e klinische Daten

Standards
e Gennamen - Human Genome Nomenclature Committee
o Wirkstoffnramen - UMLS
e klinische Daten - keine Standards, eigener Thesaurus

Datenintegration aus verschiedenen Quellen
e komplexe Anfragen bedingen Benutzung mehrerer
Datenbanken
e Datenbank-Konsolidierung
o foderierte Datenbanken




Herausforderungen

Datenschutz
o Internet
e Rekonstruktion von Identitaten
e Filter, Berechtigungen

Performance, Handhabung
e Ontologie vs. relationales Modell

PharmGKB stellt um von
ontologiebasierter Wissensbasis
auf
relationale Datenbank

Email D. Oliver, Stanford, 31.05.02
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Beispiel Topoisomerase

PharmGKB

The Fhanﬂawﬁcnctics and Fhamac.ogcnomics Kncwlcdgc Pase

Welcome | Events | Overview | Mewsletter | Advisory | Policies | Sign In | Register

Welcome to PharmGKE!

PharmGkB is an integrated resource about how variation in human genes leads to
variation in our response to drugs. Genomic data, molecular and cellular phenotype data,
and clinical phenotype data are accepted from the scientific community at large.

Categories of Pharmacogenetic Knowledge

dlinical outcome Topoisomerase ist ein
Enzym. Ohne dieses
konnen Zellen ihre
Erbsubstanz nicht
molecular & cellular functional assays teilen und sterben nach

pharmacodynamics & drug response

pharmacokinetics

Phenotype

einiger Zeit.
Genotype g

Search the PharmGKB Knowledge Base: [topoisomerase

Search |




Ergebnis der Suche
@@ PharmGKB Search PharmGK:‘.;

~ TheFharma cogenetics and Fhamac.ogcncmics ](,ncwlcdgc Base

Home Search Submit Resources Help Research Network About Us

Search | Predefined Searches | Search Help | Browse Knowledge Base

Search Results

Display ||AII =l Show ||zu vl

There are 2 results in 2 categories

1. Drug_Keywords (1)

1.1. Topoisomerase inhibitors <

2. Gene_Submissions (1)
2.1. TOP1 gene

Search the PharmGKB Again

Search: ItDpDisomerase Limits | History

Search |




Medikamente

P h arm G K B Search PharmGKB:

[
T|'|c Fharmacc_gcnctics- and Fhamaa:ogcncmic& K,nowlcdgc Basc

Search | Predefined Searches | Search Help | Browse Knowledge Base

Search Results

Topoisomerase inhibitors

Field Value
ClassCorrespondingTokeyword Topoisormerase Inhibitors

Search the PharmGKB Again

Search: |tDpDisomerase

Search |




Ergebnis der Suche
@@ PharmGKB Search PharmGK:‘.;

~ TheFharma cogenetics and Fhamac.ogcncmics ](,ncwlcdgc Base

Home Search Submit Resources Help Research Network About Us

Search | Predefined Searches | Search Help | Browse Knowledge Base

Search Results

Display ||AII =l Show ||zu vl

There are 2 results in 2 categories

1. Drug_Keywords (1)
1.1. Topoisomerase inhibitors

2. Gene_Submissions (1)

2.1, TOP1 gene s

Search the PharmGKB Again

Search: ItDpDisomerase Limits | History

Search |




Information zum Gen

PharmGKB Search pharmGK:

The Pharma cogecnctics and Fharmaa:.ogcnomic& K,nowlcdgl: Pase

Search | Predefined Searches | Search Help | Browse Knowledge Base

topoisomerase (DNA) I (TOP1)

Alternate Names:
Norne

Alternate Symbols:
MNorne

Overview

Cytogenetic Location: Unknown
OMIM Phenotype: Unknown
Product Name: Unknown

External Sources

LocusLink IC: 7150

OMIM Accession: 126420

MM Ref Seq Accession: MNM_003286 _
MNP Ref Seq Accession: NP_QO3277




NM Ref Seq Accession

National Center for
Biotechnology Information

ez

SNucleotide

Search | Mucleotide j for |

Display Idefault 'i Save |Te>-d|

[T 1: M 003286 Homo sapiens topo...

[2015513404]

LOCTs
DEFINITICN
ACCESZION
VERSION
EEYWORDS
J0URCE
QRGANISH

REFERENCE
AUTHORS

TITLE

JOURMAL
HEDLINE
FUEHED
REFERENCE
AUTHORS
TITLE

Limits Presigw/index

Add to Cliphoard

WM 003286 3734 bp PN L
Homo sapiens topoisomerase (DNA) I
NH 003256

NM _003286.2 GI:19913404

human.

Homo sapiens
Eukaryota: Metazoa:
Marmalis; Eutheria:
1 (hases 1 to 3734)
D'arpa,P., Machlin,P.3., Ratrie,H.
Clewveland,D.W. and Earnshaw, W.C.
cDNA cloning of huwwan DNA topoisomerase
£7.7-kla carboxvl-terwinal fracment
Proc. Watl. Acad. Sci. U.S.4. 85 (8), 2

Chordata;
Primates:;

Craniata:
Catarrhin

I

Details

Related Sequences, ObIM, Protein, PubMed, SMP, Taxonamy, UniSTS,

LinkCut

linear PRI O3-APR-Z0O0Z

[TOP1], mRML.

88190108
2833744
2 (hases 1 to 3734)
Cddou,P., Schmidec,T.,

Enippers,R. and B

Monoclonal antibodies neutralizing mstos

activity

cDNA cloning of human DNA topoisomerase I: catalytic activity of a
67.7-kDa carboxyl-terminal fragment.

D Arpa P, Machlin PS, Ratrie H 3rd, Rothfield INF, Cleveland DW, Earnshaw WC.

Department of Cell Biology and Anatemy, Johns Hoplins University School of Medicne,
EBaltmore, MDD 21205,

cDIA clones encoding human topoisomerase I were 1solated from an expression vector ibrary
(latnbda gt11) screened with auteimmune anti-topoizomerase I setum. One of these clones has
been expressed as a fusion protein comprised of a 32-kDa fragment of the bactenial TrpE
protein linked to 677 kDa of protein encoded by the cDITA. Three lines of ewidence indicate
that the cloned cDITA encodes topoisomerase I (1) Proteclysis maps of the fusion protein and
human nuclear topoisomerase I are essentially identical (i) The fusion protein relaxes
supercolled DINA, an activity that can be immunoprecipitated by ant-topoisemerase I serum.
(i) Secuence analysis has revealed that the longest cDIA clone (3645 base pairs) encodes a
protein of 765 amino acids that shares 42% identity with Saccharomyces cerevisiae
topoisotnerase I The sequence data also show that the catalytically active 657.7-kDa fragment 15




Information zum Gen

PharmGKB Search pharmGK:

The Pharma cogecnctics and Fharmaa:.ogcnomic& K,nowlcdgl: Pase

Search | Predefined Searches | Search Help | Browse Knowledge Base

topoisomerase (DNA) I (TOP1)

Alternate Names:
Norne

Alternate Symbols:
MNorne

Overview

Cytogenetic Location: Unknown
OMIM Phenotype: Unknown
Product Name: Unknown

External Sources
LocusLink IC: 7150

OMIM &ccession: 1264720 < —
MM Ref Seq Accession: MNM_003286
MNP Ref Seq Accession: NP_QO3277




Online Mendelian
OMIM Accession Inheritance In Man

| HEDLINE || Protein || oNA || Locusiink || Gene Hap|| coB || mco || Nomenclature |

Gene Map Locus: 20912-q13.1

HNote: prezsing the @ sytbol will find the citations in MEDLINE whose text most closely matches the text of the preceding OMMM paragraph, using the Entrez
MEDLINE neighboring finction.

TEXT

DIMA topotsomerases [ and T (126430) catalyze the breakmg and rejemnmg of DNA strands m a way that allows the strands to pass through one another, thus altenng
the tepology of DINA. Type I topotsomerases break a smele DA strand, whereas the type I enzymes break 2 strands of duplex DNA Several lines of evidence
suggest that topotsomerase T normally finctions durmg transeription. Whether topoisomerase [ and 1 can substiute for each other m transcription and replication m
higher eukaryotes, as they can m yeast, has not been demonstrated. D'Arpa et al. {1988) reported the cDNA clomng of human topeisemerase I See 208900 and
227650 for diserders m which abnormality of DINA topotsomerase has been suggested. Eukaryotic DINA topoisemerase [(EC 5.99 1.2 ) was found m extracts of
mouse cells in 1972 and thereafter was identified m all eukearyotes. The enzyme catalyzes mterconversions between different topologic forms of DA by transtently
breaking DN A strands one at a time; 1t 15 therefore classfied as a type I DNA topotsomerase. Juan et al (1988) solated cDIA clones of the human TOP1 gene by
mrmunschencal screenng of lambda phage kbranes expressing human cDI A segments, using rabbit antibodies raised agamst puntied HeLa DNA topotsomerase T
They showed that the human TOP1 15 a smgle-copy gene. Furthermore, they mapped the gene to 20g12-q13.2 by a combmation of in sin hybridization and somatic cell
hybnidization By Seouthern blotting of digested DIA from a panel of rodent-human somatic cell hybnids, Kunze et al (1989) demonstrated that the complete gene 1z
located on chromosome 20 and that 2 truncated pseudogenes are located on chromosomes 1 and 22, In siu hybndization showed that the complete gene 15 on band
20g11.2-913.1 and that the pseudogenes are on bands 1923-924 and 22911.2-913 1. Kunze et al {1991) demonstrated that the coding sequence of TOP1 15 split mto
21 exons distributed over at least 85 kb of genomic DNA The sizes of the 20 mirons varied between 0.2 and at least 30 kb, Baumpartner et al. {1994 found a surdar
exon-miron struchure n the Top-1 gene of the mouse and mapped t to distal chromosome 2. In addition, the mouse genome contains one truncated processed Top-1-
related pseudogene on chromosome 16 where, together with the mmunoglobulin lambda light cham gene, it defines a conserved linkage group common to mmurme
chromosome 16 and human chromosome 22. The mapping data and structural features suggest that the pseudogene was established before mammalian radiation.
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topoisomerase (DNA) I (TOP1)

Alternate Names:
Norne

Alternate Symbols:
MNorne

Overview

Cytogenetic Location: Unknown
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Product Name: Unknown

External Sources

LocusLink ID: 7150 <@
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National Center for Biotechnology Information
Mational Library of Medicine Mational Institutes of Health

LOCUSLink LocusLink =

I ] [RETEN| ETET TR | Funection Submit GeneRIF
Chclk to Display mBINA-Genorme Alignments (spanmng 95670 bps) EC Wumber: 59212

1] . .
m m m HOMOL GeneRTF: Gene References into Function:

ucsc . 11809553 o active site of a type I DA topoisomerase from the
Homa sapiens Official Gene Symbol and ldnetoplastid protozoan Leishmania donovar,

Name (HGNC) cotnpared to human structure
TOP]: topoisomerase (DINA) I

Ll]l:'ll.S]:D: 7150 Gene Ontology™:

Overview . Term Evidence Source
RefSeq Summary: This gene encodes a DIA topoisomerase, an
enzyme that controls and alters the topologic states of DA during
transcription. This enzyme catalyzes the transient breaking and rejoimning of
a single strand of DIA which allows the strands to pass through one
another, thus altering the topology of DA This gene iz localized to Lsomerase Proteome
chromosome 20 and haz pseudogenes which reside on chromosomes 1 Muclear Proteome
and 22. Topoisomerase Proteome

DA -associated (direct or indirect) Proteome

o DIA topoisomerase I E Proteome

Other Ontologies:
Term Evidence Source

Proteome Summary: DA topoisomeraze I, relazes supercoded DITA

Locus Type: gene with protem product, fonction known or
inferred

Product: DA topoizomerase T

Relationships
Mouse Homology Maps:
WCEBI ws. MGD 29200chd Tepl Hs Mm

Alternate Symbols:  TOPI UCSC vs. MGD 29200cM  Topl  HsMm
Alias: type I DINA topoizomerase




Wes Homo sapiens Map View build 29 BLAST the Human

i SGenome Genome
Chromosome
2122XY
Query. TOP1  [clear]
hMaster Map: Genes On Sequence Maps & Options
Tetal Genes On Chromosome: 1179
Eegion Displayed: 0-62M bp DownleadView Sequence/Ewidence
Genes Labeled: 40 Total Genes in Region: 1171

symbol orient. links evidence cyto.

EI&AD552 + SV EV - seqmm C 20pl3

20p13

20pl12.3 hypothetical protein F
20pl2 chromosome 20 open ry

20Fl2
C2001f48 + 2v v hm seq mm
E Rk EIssi1434 + 2v v hm seq mm
Hs20_115e44, —-i CE0erfls 5W EV
PAZGAPZ 5V EW
EMF11E 5V EV
ZMNFEZ39 + 5w ev hn seq mm

Hz20_11544.s
20pll.2

20piled
2091141 —

209112

20 proliferation-associated i

20 ring finger protem 118,
20pter-ql1.23  zinc finger protein 339
20p13 solute carrier farmily 24
20112 cytochrome b-5 pzeudd

He20_1154d.4
2091541

209132
20915.35

He@i_115dtss | -tz 95614

He20_11544.. g RE R SLC244A3 + 5% ev hm seq mum

CYBRSP4 t - seq fn
| DA GEAS3TI09 + - seq n

Hs20_1154444 ﬁ“

% He+ 135054 T2 5l T
Hszh_28550.s
2 s, 29l FPIAF2 - e min
Hs20_25550++ a
= COAT2 hin seq mm

POFUTI hin zeq mm
| s+ 343261 M - seq mm
Hs20_25551 44 He . 75424
Ha20_28551 4 ke oot i EFL=1P2 - S mm

Hs20_25551 +s &ETL3 ~ SO TN

Hs20_2&551 44
Hs20_2&551 44

Hs20_ 285514+ Hs.1e6g5T SPAGH - seq mm
He20_11519.. :::gg%gz K14 AOSRD “5eq
220 _ i Hs + 5265 e
He20_11519 TGM2

MMAFR

TOP1

Hs20_1154444

20p11.21 cystatin pseudogene

20p11.21 cystatin 24

20 pephdylprolyl isomerase & {(cyclophilin A) g
20g911.1 cytochrome ¢ oxdase suburt IV 1soform 2
20p11 protein O-fucosyltransferase 1

20g11.21 ribosomal protemn L12 peeudogens 3
20g911.2 ribosomal protein L31 peeudogens 2
20g11.22 gamma-glutamyltransferase-like =

20g11.2 spenm associated antigen 4

20gl1.22 KI4AQ8EY protein

20g12 transglutaminase 2 {C polypeptide, proteim-
20g11.2-q121  v-maf musculoaponesurotic fibrosarcoma oncd
20g12-913.1 topotsotnerase (DINA) T

20g13.11 Junctophilin 2

20gl2-9q13.1 chromosome 20 open reading frame 122

HE20_11519..

Hs20_11519.4 Hs+ 179715

Hs20_11519.4 He 152255
Hs20_11519.4 Hs + 1 79666

QO Q2o a0 QO QO 0000000 a0




Legende Links

symbaol orient. linkes evidence cyto.
TOP1 + 5% BY him seq mim T 20g12-g13.1 topoisomerase (DRAY T

Linked Text Link Action Description

Map element hap Wiew The results of @ genome-wide search list the map elements that contain your search term. They
can be from one or more maps. Following the link for a particular map element leads to a
graphical Map Yiew of the chromosomal region that containg the element. The taster Map
shown in that wiew will vwary, reflecting the map onwhich a particular element was placed

Sequence Yiewer ———— Graphically shows the position of the map element within the sequence region. The display
includes a graphic depiction of the coding region (CDS), RNA, and gene features that
have been annotated on that sequence region. A 2 Kb section of sequence is shown below
that, with corresponding graphic annotations of the features. The left and right arrows at
gither end of the sequence data allow you to move upstream and downstream.

Evidence Yiewer — Graphical display of the biological evidence supporting a particular gene model. It displays all
RefSeq models, GenBank mRNAS, annotated known or potential transcripts, and ESTs that
+7| align to the genomic sequence region of interest. (more..)

Sequence Download g » w17 | Opens aform that allows you to download a region of a chromosame. The form has two parts:
(1) the top part allows you to enter chromosome coordinates in text boxes, and (2) the bottom
part displays the NT_* contigs {(or portions of them) that are found in that chromosaome region.

hodel Maker ————-F == Allows wou to wiew the evidence that was used to build a gene model on assembled genomic
sequence, and to create your own version of the model by selecting exons of interest. Model
Maker is accessible from sequence maps that were analyzed at NCEBI and displayed in Map
YWiewer. To see an example, follow the "mm™ link beside any gene annotated on the human
"Gene_Sequence" map

Organism Specific Links:

FlyBase ; . Leads to the FlyBase Report for a map element, which includes cross-references to genome
. annotation data and homologs in other organisms. (mare...)

Human-Mouse Homology Map_' : a table comparing genes in homologous segments of DMA from human and mouse, sorted by
: L position in each genome. (more...)




Farben fur die Evidenz

symbaol orient. linkes
5% BY him seq mim T 20g12-g13.1 topoisomerase (DRAY T

TOP1 +

evidence cyto.

Gene models are shown in five colors, depending on the type of ewdence that was used to construct
the models. The one or two letter code shown in the evidence column (that is displayed when
Gene Seguence 15 the master map) also mdicates the type of evidence.

Gene Color

Evidence

Code

Type of evidence used to construct gene model

Blue

C

Confirmed gene model - model based on alignment of mBEIA, or mEIT Az
plus ESTs, to the genomic sequence (see addifional notes, below)

E:T only - model based on EST ewvidence only

Predicted+EST - model predicted by GenomeZcan and EST ewnidence (more

about GenotmeScan)

Predicted only - model predicted by GenomeScan (more about

GenomeScar)

Conflict - there 15 some discrepancy between the mBITA sequence and the
gene model (see addifional notes, below)

Interim LocusID - model based alignment of mBEMN Az, or mEN 4z plus ESTs,
to the genome, m which the aligning transcripts could not be unambiguously
assigned to a preexsting LocusID (see addifional nofes, below)




Wes Homo sapiens Map View build 29 BLAST the Human

i SGenome Genome
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Sequencel ‘ ’
4723791 CTECTTTETC CRAGCTTCCTT CAGAGGTCCC TRARGGEGAC CTCTGTGCTG CTCTGCAGTE =
$

0F1
mREHA-topo i soner-a

4722831 CCTCTATCAC ATTAGGGTTT GGTCATGCTC TTTTGTECTC ATCATGTTTE AACATETTTH

TOF1
mREHA-topo i soner-a

4733911 TCARRGTATT TTACAGACTT GGTTATTTCT TCCCCTEATG TAATTTGTGT ATTTGTCTET

0F1
mREHA-topo i sonera

47335971 TTTCCCTATG GAGAATGAAC TTTTTATCTT ATATATGCCT GATGTGACAT TGATTTGGCC

TOF1
mREHA-topo i sonera

4734831 ACTTGGEGTT GACCTTGTAC TTGGTTTCCA TATCTGCAGE TTCATTGTCA TTTTGGGTTT E—
5 mREHA-topoisomera

4734891 AGGCCAGCTT TCRAGGRACTT TTTRACAGTT GGATCARATT TTGTTGGATT CATTTGATAC

F1
mREHA-topoisomera
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DA topoisomerases are ubigquitous enzymes that govern the topological mterconversions of DA thereby
playing a key role in many aspects of nucleic acid metabolism. Recently determined crystal structures of
topoisomerase fragments, representing nearly all the known subclasses, have been solved. The type IB enzymes
are structurally distnct from other known topoisomerases but are sumilar to a class of engymes referred to as
tyrosine recombinases. & putative topoisomerase I open reading frame from the kinetoplastid Leishmania
donovani was reported which chared a substantial degree of homology with type IB topoisomerases but having
a variable C-terrnus. Here we present a molecular model of the above parasite gene product, usmg the human
topoisomerase 1 crystal structure in complex with a 22 bp oligonucleotide as a template. Our studies indicate
that the overall structure of the parasite protein is simdlar to the human enzyme; however, major differences
occur 1n the C-termmal loop, which harbors a senne m place of the usual catalytic tyrosme. Most other
structural themes common to type IB topoisomerases, including secondary structural folds, hinged clamps that
open and close to bind DMA, nucleophilic attack on the scissile DNA strand and formation of a ternary
complex with the topotsomerase I nhibitor camptothecin could be wisualized in our homology model The
validity of serine acting as the nucleophile in the case of the parasite protein model was corroborated with our
biochemical mapping of the active site with topoisomerase I engyme purified fom L donovam promastigotes
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UniGene Cluster Hs.317 Homo sapiens
TOP1 Topoisomerase (DNA) |

SEE ALSO
LocusLink: 7150
OMIM: 126420
HomoloGene: Hs.217

SELECTED MODEL ORGANISM PROTEIN SIMILARITIES
organism, protein and percent identity and length of aligned region
H.sapiens: spP 11387 - TORP1_HUMAN DNA TOPOISOMERASE |

W.musculus: pirJua144 - DNA TOFPOISOMERASE |

R.norvegicus  pir ASBSTT - ASE5TT microtubule-associated protein MAP 1B - rat

A.thaliana pirS22864 - DNA TOPCISOMERASE |

C.elegans: pirT23648 - T23648 hypothetical protein MO1ES 5a - Caenorhabditis

elegans
D.melanogaster pirS35521 - DNA TOPCISOMERASE |

S.cerevisiae pIrISEYT1 - ISEYT1 DMNA topoisomerase (EC $.99.1.2) - yeast

(Saccharomyces cerevisiae)

MAPPING INFORMATION

Chromosome: 20

OMIM Gene Map: 20012-q13 1

Whitehead map: WWI-7849 Chr. 20, YAC contig WC204
UniSTS entries: stSG10970 Genomic Conted:  Map Wiew
UniSTS entries: WI-18785 Genomic Context  Map Wiew
UniSTS entries: WI7849 Genomic Context Map View

100 % 1764 aa
(see ProtEST )
96 % [ 764 aa
{see ProtEST )
29% 1217 aa
(see ProtEST )
36 % 1829 aa
(see ProtEST )
54 % 1731 aa
(see ProtEST )
59 % 1700 aa
(see ProtEST )
42 % 1694 aa
{see ProtEST )
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