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TheNetwork Viewdisplaysproteins (blue) that interact directly with HSPQOalpha(orange) Thehigh number of interactingproteins
Hisk mifgatlon Isdueto HSPO fnction asa molecularchaperone(seesectionl). Asshownby the blue framedinset, HSPO0Oalphais not directly
associatedwith genetic diseasesor adverseoutcome pathways(AOPs) However,when examiningindirect biological effects —
mediated via interacting proteins — a multitude of potential adverseeffects are high-lighted (greenframed inset). Each
interacting node (blue) and associatedeffects (red, green and purple) can be individually examined, showing — for

Hspgo ANALYSIS example — that HS®Oalpha interacts with the hERGpotassiumchannel This protein is essentialfor normal electrical
activity in the heart. Assuch,inhibition of hERGriaHSR0alphamayresultin prolongationof the QTinterval.

1. Summary View

4. Textmining View

UTSA Bamwnrs | (Stmecseer | |Gosme | [(Ammeere | omssene | (Mcsrueseer | | S s Textmining within TargetTriis performedwith the proprietary TNOtool ERIScombinedwith an ontology specificallydesignedfor
TSAapplication TheTSAontologysupportsthe automatedextractionof grammaticakelationshipsbetweenontologyconcepts(e.g.
XincreasesY) from scientificabstracts Theconceptsin the TSAontologycontainterminologyon geneand protein names(UniProt
GPSDB)ealth(MeSHbased) adverseeffects(MedDRAbased)andtoxicity (handbooksexpertinput). Thetoxicity sectioncontains

sub-sections,for exampleon cardiactoxicity, neurotoxicityand in vitro toxicity. The ontology alsocontainsanatomicalterminology

on organsystems,organsand cell types (MeSHbased)and cell lines (ATC&ased) Thisanatomicalsectionof the ontology allows

Summary for Heat shock protein HSP-90-alpha (P07900)

Protein name Heat shock protein HSP-90-alpha L . . i
Synonyms . the usersto selecttarget toxicity per organ as shown in the heatmap below. Filtering can also be performed on the type of
GeneNames @D . aatshocks0d protin modulation of the target (activation/inhibition) The TSAontology has been built in close consultationwith toxicologicalexperts
alpha heat shock 90kDa protein 1 HGMNC; EntrezGens N from TNO
Protein function Molecular chaperone that promotes the maturation, structural maintenance and proper regulation of HeatM
specific targetl:;:roteins inuzl'-.red for instance in cell cycle control and signaltransdpuct?on. Ugndergoesa SRR --

functional cycle that iz linked to its ATPase activity. This cycle probably induces conformational

changes in the client proteins, thereby causing their activation. Interacts dynamically with various co- neoplasms cell death cell physiological processes [besides cell death) other pathological processes metabolism unspecified effect inflammation/infection unspecified toxicity hyperplasia/hypertrophy injury
chaperones that modulate its substrate recognition, ATPase cycle and chaperone function. Binds
bacterial lipopolysaccharide (LPS) et mediates LPS-induced inflammatory response, including THF liver 0 0 0 0 0 1 0 1 0 0
secretion by monocytes. breast 4 1 2 ) 0 0 0 ] ] 0
Isoforms (£ id Synonyms Status  Explanation Splicevariant & digestive system 3 3 1 2 0 3 2 0 0 1
POT900-1  HSPI0AAL-1 canonical endocrine system o 0 1] 1 0 0 ] ]
HSP30-slpha 2 zenitalia - 1 0 1 0 o D ) o
POT300-2 HSPI0AAL-Z variant Variant in position: T1:M->L {in dbSNP:rs2005305). WSP_026604 heart 0 0 0 0 0 0 0 1
immune system 1 0 0 0 ] 0 0 o]
kidney o 1 0 0 1 0 0 0 ]
lung Z a 3 1 0 0 1 0 0
muscles 0 1 0 o 0 0 0 0 o}
SENSE Organs 0 0 0 1 0 0 0 a
urinary tract 0 0 1 0 0 0 0 4]
vascular system 0 2 0 1 0 0 ] 0

The Summaryiew s visualizedoncethe name of the drug target being scrutinized— heat shockprotein 90 alpha— hasbeen
entered and selected Generalinformation is reported suchasthe t a r gbeotodgicalfunction, name and synonyms,and
iIsoforms(UniProf). Structuralinformation (PDB)s alsodisplayedwhen available

. . . L ) Records - 11 unique records have been found in 9 unique publications --
Inhibition of the molecularchaperoneHSP®0alpha has been studied as an anti-cancertherapy, originating from HSPO s
overexpressionn various cancercells In addition, many of the HSPO client proteins play crucial roles in establishing Show 10 v entries Search:
cancercell hallmarks More recently, interest has extendedto the treatment of neurodegenerativediseaseshat involve
aberrantlyfolded proteins.
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Reactive oxygen species mediate hepatotoxcity induced by the Hsp30 Free radical biology "AND*

inhibitor geldanamycin and its analogs. Reactive oxygen species mediate hepatotoxicity induced by the Hsp30 inhibitor geldanamycin and its analogs. hepatotoxicity  # S, 2010 20211249
17-DMCHAG, 2 new geldanamycin derivative, inhibits prostate cancer cells Geldanamycin is a \.f.rell-kncwn. inhibitor of Hsp30, bLI1.: its associateq liver f:c-xi.cit:,r Iimited-its. clinic.al deu'elc:-p_n'l-ent. . N
through Hsp0 inhibition and‘s.Jrvi'.rl'n downr-egulation. ::;T;::i::::::r:ﬁ:g :;fr?z::r::l:: low-hepatotoxic geldanamycin derivative that exhibits antitumor activity liver toxicity » Cancer letters 2015 25813406
2 [ ] Ta b | e VI eW 1T-DMCHAG, a rl‘lﬂi_l g.e_ldar'|a|‘n;.rcin.f:ln_ari»'atf\.'e,_inhl'bi'lcs prostate cancer cells Geldanamycin is a well-known inhibitor of Hsp80, but its associated liver toxicity limited its clinical development. liver toxicrty r Cancer letters 2015 25813406
through Hsp20 inhibition and survivin downregulation.
Accelerated neurodegeneration through chaperone-mediated Our data support a model in which age-associated increases in FKBPS1 levels and its interaction with Hspo0 neurotoxic , The Journal of clinical 5013 53099498
oligomerization of tau. promote neurotoxic tau accumulation, investigation o
|ndirect Effects Of HSgOA (POTgOO) The Table VIeW IS the ) tabU|ar Counterpart Of the l:.;:i::rde;T;nrszlufr:rfs;aaisrzii::sb?nr:::;atj‘;z::_zf::Lkpt:’:::.:fgnfarcinoma Importantly, S06 did not induce hepatic toxicity, a side effect associated with well-known Hsp20 inhibitors. side effect b Chemistry *AND™ biclogy 2011 22195560
ne'twork VIeW (SeeseCtlon 3)' It Can be Set to ShOW Efficacy of an EGFR-specific peptide against EGFR-dependent cancer cell Disruptin markedly inhibits the growth of EGFR-driven tumors without producing the major toxicities caused by the taodiciti , Necolasia [New York. N1 2014 54709418
OMIM Di i elther d|r9Ct eﬁECtS Or |nd|reCt Eﬂ:eCtS (Vla prOteln- lines and tumar xenografts. Hspo0 inhibitor geldanamycin or by cisplatin. remes Sopiasis e Tor, B0 T
prOtEI n inte raCtionS) aSSOCiatedWith the SeleCtEd Inhibition of gastric tumor growth by a novel Hsp80 inhibitor. :t"herleas. HspS0 inhibitc:-rs_ SJT_Ih o 1?_#:;(.3 e p;or;f'l_singant::l.:mc-r EffEFt.s in clirical trials, current efforts focus on toxicity J Biochemical pharmacology 2013 23415900
! . eveloping agents targeting Hsp80 with improved efficacy and lower toxicity.
drug target Genetic diseases(OMIM), manually N e s or e < ottt o af et
Show 0 entries Saarche L onsidenng that two structurally distinct Hsp80 inhibitors induced a retinal toxcity in dogs after repeate e Journal of toxicologica
1 L Curated adverse eﬁects’ AO PS (AOP Wlkl) and Retinal toxacity induced by small-molecule Hspd0 inhibitors in beagle degs. :::ni]nhiis;::::jiE;;ni:]:.:;:;s;lc-:L:iizc:iu;:}enr?nxzzza&:Ij;i:?:c;::inzcli:sameclinicaltrials of Hsp30 inhibitors, it would toxicity » ::EE:CES lof logical 5014 24418710
Acronym Name support s PR pathway-derived disease associations(CTD) are B
. Retinal toxicity induced by small-molecule Hsp90 inhibitors in beagle dogs. Retinal toxicity induced by small-molecule Hsp30 inhibitors in beagle dogs. toxicity ; _E_. ournal of toxicologica 2014 24418710
AlS Androgen insensitivity syndrome T1 P10275 I ISte d. selenees
cr Cystic fibrosis a6 On the contrary, some Hsp20 inhibitors increased toxicity and resistance of cancer cells induced by heat shock International journal of
- wyEt HspS0 inhibitor as a sensitizer of cancer cells to different therapies (review). |'espohse,a.r1d-thr09gl1 thei-nter_action ofs.Jr'&-'i'.ralsignals_. that occured as side effects of treatments, could be very toxicity k oncology 2015 25501619
oS Androgen insensitivity, partial " effectively limited via combination of therapies.
PARKS Parkinson disease 8 28 Show 10 v entries search: Showing 1o 10 of 11 entries NEXT LAST
LgTZ2 Long QT syndrome 2 27
pane oinson disenae & . Adverse effect Hink v With the text-mining results, toxicologicaleffects due to intervention studieswith HSP0alpha inhibitors were identified. These
e s e resictant diabtes el it 16 inhibition leads to increzsed breast carcinoms 2020383245 L0215 Included,for example,retinal toxicity observedin beagledogsand liver toxicity observedwith the smallmolecule17-DMCHAG
acanthosis igricans bpe A nhibition ez to mastodynia 10105 34 Pacars More in-depth analysisof the literature provides insight in mechanisticcausesof toxicity. For specific compound clusters,
LEPRCH Leprechaunism ‘-5 niibiion ez to educed spermetogenesi doetlondiess Paeers hepatotoxicity was mediated by reactive oxygen species formed during metabolism Retinal toxicity was attributed to
LFS Li-Fraumeni syndrome g9 activation leads to T-cell activation 10.1038/nrd3845 POG239 pharmaCOklnetlcsasvarlOUSCompOundSNere found to accumulaten the retlna..
PJS Peutz-Jeghers syndrome 7 inhibition leads to SCID-like immunodeficiency 10.1038/nrd3845 POB239
inhibition leads to T-cell inhibition 10.1038/nrd3845 PO6230
Showing 1 to 10 of 120 entries
activation leads to decreased plasma potassium and arrhythmia 10.1038/nrd3845 PO4150 d d - - I -
AOPs i@ 10.1038/nrd3845 PO4150 5 " A Itl O n a' VI eWS
10.1038/nrd3845 PO4150 In additionto the alreadydescribedViews, TargetTrialsoprovidesinformation on compoundshat are knownto bindto the target of
rarget Remarks aop vent I 10.1038/0rd3845 P04150 Interest by extractingstructural and biologicaldata from the ChEMBIdatabase Theresultingcompoundnamesand synonymsare
Androgen receptor AOP25: reproductive dysfunction  Aromatase_Inhibition PAOZTS SUbsequentlwue”ed In the Cllnlca|tr|a|5 databa.se(CIInlcaltrlalngV), reSUItlng |n a. C|Inlca|tr|a|S reSUIt VIEW dISp|ay|nggenera|trla|
{in fizh) FIRST PREVIOUS NEXT LAST . . . . .. . .. . . 3
T iInformation and a NTCnumber hyperlinkaccessinghe original webpagewith additional information. Expressiordata can alsobe
Estrogen receptor ADP30; Estrogen receptor Estrogen receptor, antagonism  PO3372 g 5 .
) ’ antagonism leading to retl'leVEd Wlth TargetTrI
repreductive dysfunction
Aryl hydrocarbon receptor AOP41: Sustained AhR Activation Long term AHR receptor driven  P35869
leading to Rodent Liver Tumours  direct and indirect gene
expression changes, Activation 6 . F u rth e r D eve | 0 p m e nt
Vascular endothelial growth b3 subunit probably main target  ADP43: EGF Signaling and VeefR2, Inhibition P35068
fretorecssors OSSP wresrar— TargetTriis an ongoing researchdevelopmentprogram for efficient drug target triaging, which will be further optimized and
chiorideion channel.fom ~ Quicomes expandedin terms of functionality and applicationarea TNOhascollaborationoptions availablefor pharmaceuticapartnersthat
areinterestedin further developingthis platform. Partiesinterestedin providinguswith feedbackor in a potential collaborationare
. : o . . . . : : kindlyinvitedto contactus:
In line with the therapeuticindicationsof HSP0alpha,this protein is mainly associatedvith cancerpathwaysaccordingto the CTD y
(direct effectsview, data not shown) Analysisof the indirect effects infers, for example,a potential associatiorwith Par ki n s g n ,sirsn onfolkertsma@tnonl, Busines©evelopmentPredictiveHealthTechnologies
Disease(PD)and androgenreceptormediated effects The associationwith PD correspondswith the interest in this target for ’ P 9
neurodegenerativadiseasesMale infertility, i.e. reducedspermatogenesisiue to inhibition of the androgenreceptor, hasbeen . : L . :
: - ennifermccormack@tnml, ProjectManager/ ScientistPredictiveHealthTechnologies
observedin HSR0alpha(conditional)knockout mousemodels ' @ J J J
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