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Purpose: Provide real-world case study as
basis for discussion of submission formart;
SPeRNSer wants te submit data firem GILP
Work te support regulatery package

Example consists ofi real data™
Interspersed with contrived data toe fill
critical gaps

Intent Is te highlight sulbmissien ISSUES
rather than discuss study: design, data
analysis, etc.

F\ilano et al (2004) Tox Sci, 82, 341-358.
Searfoss et al (2003) J. Biol. Chem., 278, 46107-46116.

Qutline of Submission

Title
Intreduction

Miethods
s Study design
n Details of genomics, biochemical work

Results (Data)
m Tables, Eigures

Discussion
References (literature, databases, websites)




Introduction

v Secretase inhibitors X & Y caused! Gl lesion in
animalsiw/e marain, halting development; Z didinot
shiow! lesion @ = efficacious deses, up te MID;
standard salety package supperts taking| Z nto
clinic

Investigations to be' reported, oif Which
UEXICOOENEMICSHS GRE AN conducied tos

n differentiate compound Z from X & Y

s Understand potential mechanism: ofi lesion

s develop biomarker, that is demonstraly
mechanism-based, to monitor in clinic

Methods

Study: Design

Details of expression: profiling
RINA prep;, hylridization
Array. characteristics
Datia capture, processing), nermalization
Analysis package, criteria for filtering
\Visualization methoeds

Details of follew=tp work (PCR,
biechemistry, etc.)




Data

Gl lesion (animal studies) — gohlet cell
metaplasia, duedenum, assec w/ diarrhea

m seen with X, Y @ 100 mpk, as early as d 4; not
with Z @' 150 mpk (MT D), day: 12

= Z more efficacious, @ 100 than X, Y

Genemics supports differentialirespense
With X, Y. compared to Z

Analysis efi genes suggests notch-hased
mechanism; adipsin, Rauh-1 identified as
downstream: markers: of perturbation of
notch pathway.

Agglomerative cluster; p<0.001, 2-fold change
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Data Reporting

“One way: ANOVA analysis (Resoelver
V/5.0.0.1°82) was carried out to identify the gene
expression changes that differentiate the toxic
compoeunds X and Y firom the: nen texic
compoeund Z. Twer ANOVA Sets) of genes; wWere
generated using 2-feld chianee;, P<=0.001 as
filters, (see Methoeds for further details). The files
containingl these results are Gene [Lst=dl XV YoXIS
and GenetlbstEll XYAVEZ XIS, stored i thertile
FEPOSIteR:*

Notch pathway (real + contrived) indicating
genes showing altered regulation (circles)
leading to endpoints proposed as markers
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Data (not sh n)

PCR! ofi 4 target genes, Immunohistochem,
Biechemistry support neteh pathway,
Invelvemenit (mulpIENINES Gl SUPPOILHGN
HYPOLESIS)

Adipsin, Rath-1 proeteins; found: in feces enly
Wwhen metaplasia alserseen; not found When
diarrhea induced nen-specifically inrnen-

human prmates: (SPECIiciny) by other agents

Table N*: 81 annotated genes among the 219 genes that differentiate
compound X and Y from Z across day 4 and 12

Rath-1 NM_007500 3.4801 2.124561 0.1800112 3.00011 3.35001 0.18432

Adipsin M92059 3.1123465 27024351 0.0611205 3.6657631 3.2511 0.1612

Hesl NM_024360 -1.5835624 -2.2116768 0.2477168 -1.455613667 0.1819202

2.11506675

Neurod1 NM_019218 5.0764574 3.5569432 1.2268218 3.602745333 3.6453945 1.191378

Pam 600510684R1 0.8717196 0.9340476 -1.1572642 2.949614 1.8043085 -0.2837008

Slc13a2 AB001321 -1.4684788 -1.5770714 -0.686734 -9.262257667 -1.1801484

2.28789875

PibSpa AB032551 1.4171508 1.9772702 -1.120923 1.837448333 2.00085625 -0.2474462

Jdpl AB062135 1.273224 0.7473766 -1.1278078 2.233502667 1.42685625 -0.5992188

Nuprl AF014503 1.919542 1.367877 -0.9570788 6.612407333 3.171801 -0.2437412

Zdhhc2 AF228917 1.9409794 1.5964512 -0.6490912 3.666386 1.87568525 0.673965

Xpnpep2 AF359355 -1.2942324 -1.4890574 -0.2304996 -7.647647 -0.2676778

2.29679775

Gstm2 AI502080 -1.4218198 -1.433535 0.653768 -2.658683333 -0.70656 1.1475466

Abcca AW141985 1.3258792 1.2899682 0.2116792 2.211431 1.37927325 0.6642708

Acslé D10041 3.5884042 4.0979948 0.695588 4.260271 2697035 0.745463

*Excel table: Submit to)NDA; ne known or prebable valid
biomarkers except first 4, which were experimentally confirmed




Table N SEND (v2.1 on CDISC) Vocabulary for Toxicogenomics Data Submission
(modeled after clinical pathology SEND format)

Toxicogenomics - TG

Findings - One record per gene per animal (sample)

Variable Variable Label Controlled Terms or Usage Notes
Name Format

STUDYID. Study Identifier Identifier Unique identifier for a study within the submission
USUBJID. Animal Identifier Char. Identifier Animal identifier
DOMAIN| 0 Identifier

TGREFID Pool Identifier Identifier Unique identifier for a pool of unique if combined
with TGDTT). Not used if there is no 0 ples

Compound Identifier Char Identifier Ce und number or identifier

Num Identifier to ensure uniqueness within a
dataset for an anim

Organ, Tissue n Char Identifier Unigue name for organ or tissue
Gene Nan Char Identifier Gene name

TGTESTID e Char GenBank gene a

Table N** SEND (v2.1 on CDISC) format of Toxicogenomics data for Adipsin, Rath-1, Hes-1 and NeuroD

The dysregulation of Adipsin, Rath-1, Hes-1 and Neuro D were listed per animal per compound (X, Y and Z), per time
point (day 4 and 12) as Log(Ratio).

Peudo SEND Format

cP 1

100001 234500 TG Duodenum

100001 234501 TG cP Duodenum

100001 234502 TG cP Duodenum

100001 234503 TG CP Duodenum

100001 234504 TG CcP Duodenum

100001 234505 TG Duodenum Adipsin M92059 Log(Ratio)
100001 234506 TG Duodenum Adipsin M92059 Log(Ratio)
100001 234507 TG Duodenum Adipsin M92059 Log(Ratio)
100001 234508 TG Duodenum Adipsin M92059 Log(Ratio)
100001 234509 TG Duodenum Adipsin M92059 Log(Ratio)
100001 234510 TG Duodenum Adipsin M92059 Log(Ratio)
100001 234511 TG Duodenum Adipsin M92059 Log(Ratio)
100001 234512 TG Duodenum Adipsin M92059 4 Log(Ratio)
100001 234515 TG Duodenum Adipsin M92059 Log(Ratio)
100001 234516 TG Duodenum Adipsin M92059 Log(Ratio)
100001 234517 TG Duodenum Adipsin M92059 Log(Ratio)
100001 234518 TG Duodenum Adipsin M92059 Log(Ratio)
100001 234519 TG Duodenum Adipsin M92059 Log(Ratio)
100001 234505 TG Duodenum Hes-1 NM024360 Log(Ratio)

**SEND table: Submit to IND; only probable valid (experimentally,
confirmed) on individual animal bhasis




Conclusions

Genemics data support netchEasseciatedmechanism
ofi Gl toxicity withi X & Y

Compound Z shows no evidence of lesion at MTD
(Gnimalfstudies); chesen as development candidate;
standardl IND safety’ package generated

Evidence from a battery ofi studies (not limited te
IOXICOUENOMICS) stggests adipsin, ath-1 as
mechanism-based markers ofi lesion acloss SPECIES

These probablevalidibiomarkers; suppoert
differentiation of X, Y from: Z

Proposal: moniter adipsin, ath-1 in clinic as gualified
leading biomarkers of unexpected Gl toxicity W/ Z

Discussion Points

IIf submission provides rationale
for clinical biemarker, dees It differ
frem one supporting risk assessment
claim?

n Standardipreclincal package stilicIent s pIveial
10 support safety of compeund Z; noe intent to

address risk withithese data, but data can add to
weight of evidence

n [mIted pUIfeSENOIFSUMISSION; SUPPOITor
proposed clinical markers allowing compound Z to
proceed safely inte humans




Discussion Points

Tloxicegenemics data is, only: 6ne
PIECE! O EVIDENCE supposting hypethesis

a What IS expectation| off EXtent oif GENBMICS
supmission 2 (all' gene 'seguences; relevant Gnes,
expernmentally confirmedigenes?)

a Guidancendicates that all'gene changes are
required for IND: submission

= Only “knoewn and prebable valid” gene sequences
submitted ter INDI—these interpreted te have
biologicall meaning and Whose context Wes: confiimied
py follew-up experiments

Backup Slides




EFacters Drving IND Data Sulkmissieon

Level of Qualification

Study Purpese

(Validity’net | (Prekahble
established) | valid)

GLLP Study w: Petential for
Data w: Regulatery Impact

Used by spensor in decision to
support the safety ofia clinical
tirial

Not used te assess pregnesis of
animal findings (eg, explere
mech.)

Non-GLP' Expleratory Study.
for' Internal Decisions

If additional information becomes available, sponsor must submit

NDA Data Submission

Level of Qualification

Study Purpese

(Validity’net | (Prekable
estanblished) | valid)

GILLPI Study w: Potential fior
Data w: Regulatory Impact

Used by spenser to suppoert a
safety claim

Not used te assess pregnaesis off
animal findings

Non-GLP Expleratory Study.
for' Internal Decisions

314.50 CFR: ..the [NDA] application is required to contain reports of all
investigations of the drug product sponsored by the applicant.”




