MTA EPA-Farverd February 10,2010

MATERIALS TRANSFER AGREEMENT

U:S. Envisonmentsl Protection Agency (EPA)
Oﬁ‘we of Research and Development (ORD).
National Genter for Computational Toxicology (NCCT)-

Recipfent Organization’s LegalOfficial Name:
Pregident 2 and FeHows of Harvard College
Oﬁceof'?echmlngy Development

- 1350:Magssachusetts Avenue

Holyoke Center T2IE
Gambmdge, MA. 02138 -

:1 EPA aprees to transfer-to Recipient's Investigator named below the following Research
Miaterial (please check box to select all that apply):

- oA copy of the ToxCast™ chemical library consisting of chemicat samples
__prepared-as:solutions in dimethyl's deat'a concentraton of 20 millimolar.

o Invitra assay.data-derived fromthe oxCastm Program “This data is derived

£ RO e $ analyzed: usmg fF ighput assay techniques. -

ie animal toxicology sumiary data darived fiom e EPA
nce-Database (ToxRefDB). Below, this is refemed to as the:

Fﬂ VW_ IO
“Toxigology Refs
“ToxRefBB Data.”
; ;Summaat dascrqat:ons of the mdw;duat data sets.
~Indivi 5 deiwered to | a:rectpxent after they have

eleasetothe Recupnent

§ Research Material. may iot be used:in humanrsnbjects The:! Reseamh Material will be
iy f&or rcseazch purposes by Recipient's nvéstigator in his/her laboratory, for he fesearch
; i ;mder stmable ccntaxmm;m candmens. Reczpzem agrew 4o comply thh
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MTA BPA-Haivard ' . February 10, 2010.

4. TheEPA: Rfseaah Material will be used by Recxp;ent’s mvesugamr solely-in connection wnh :

i
1

the following:) reseamb projects: described with specificity-as follows (use space below. oran |

attachinent page: gfneeessa(v) SQL Gj " ] k
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'MTA EPA-Harvard February 10, 2010.

- 5. Inall oral presentations or written publications conceming the Research Pro;wt, Rec:p:ent
wﬂl acknowledge EPA's contribution of this Research Material, if used, unless requested ;

* otherwise: “To the extent. permxtte&by Taw;. Reeipient agtees to treat as confidential, for 4 penod
-of thrse (3) yedrs, any of EPA's writien information about this Research Material that is staniped
“PCONFIDENTIAL" (“Confidential Information ”). The foregoing shall not apply to (a) :
information that is or becomes publicly available'or (b which is disclosed to Recipient withiout a

' conﬁdenaahty obligation;: (c)-was loiown to Recipient:at the time: of disclosure, as shown by |
wiitten documentation; or (d) as.of the date of disclosiie orthereafier was or is. independently :-

déveloped by Recipient withiout usé of or refererice to Confidential Information. Any 6ral
disclosures:from EPA to Recipiont which ERA wishes to be treated as confidential shall be

"idetitified as being Confidential at the time of the disclosure and by written notice and marked
“Confidential” delivered to Rempxem within thirty (30) days after the date of the. oral disclosure,

, _Rempxem Ay publish or otherwise publicly disclose the results of the Research Project, but if.

IPA has given Confidential Infarmétion t Recipient, such-public disclosure may be made only

-afér EPA has had thirty (30) days to review the proposed disclosure to determine if it includes:
any Confidential Informatxon, except when the shortened time period is pursuant to & court order

orto the extent such review period is permitted by law

6. The Recipient will provide to the EPA all Testing Resufts: obmmed by the Recipient using the

Résearch Wiaterial: EPA shall keep such Testing Results in.confidence until publicationby

Regipignt-unless prohibited by Taw ‘EPA ackniywledges thiat Recipient owns all Tésting Results,

~__Fautmng ‘publication by: Ree:pxer&. EPA will have the nght ta make such Testing Results freely

;vaiiabie to the public through jts databageor othemseupon review and approval by the ;
ecqatent

7. AréTesting Resulis being, provxded back to EPA that mclude speeunens ordata denved or
callecmd frommman subjects? f
s Yes=Go to item #7{a).

Na — Skip 1o it #8.

__‘an4SCFR46 oranyother
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- ____Yes (Please indicate the applicable Regulation here. .and provide copies of the
g ptotocol and TRB approval documents.)
____No (Piaasz provide explanation with documentary ‘support as appropriate:}

6. Can the-Provider of the Testing Results identify the subjects divectly.or through
;danuﬁem (cades) linked to the subjects?
. Yes—EPA’s use of the.Research Material may be haman: subjects research subject
L 040 10 40 CFR 26, Goto item#7(d).
e No~EPA’suse of the Research Material is.not human subjects research subject to
- 40.CFR 26. Skip to item #8. |

‘ 7(d) Is the Provider of the Testing Results prohibited by this agrement from: releasmg
~infotmation tothe’EPA that might allow the identification of 2 any of the subjects, '
- including but not limiited to the key to any existing’ code?’
__Yes~EPA’suseof the Research Material is not human subjécts research. subject
1040 CFR 26. Skap toftem#8.
. "Ne—EPA’suseof the Research Matenal may be human subjects research. subject
- t0.40.CRR 26." Go to-item #7(e).

7(e).’ Is the Research Material publxciv avaﬂable? .

. Yes—EPA’s us¢ of the Research Material whumansubJects research the
| exempt fiom 40 CFR 26.
v .. No~EPA’suseof the Research Material i is human subjects research that may. be
. Subject to 40 CFR 26 and must be further ¢valuated aecardmglyby the EPA Human '
*Subjects P.zvxew Ofﬁc:a!

+ .8, Thi ’steamh Material represents a mgmﬁcant investrment on'the part of EPA-and is ,
eonsidered propriefary to EPA. Recipient's investigator therefore:agrees-to.tetain.control-over
~2th :Research Materinl and forther agrees not to transfer:the Research Material 1o other people :
- ot under-histher diréct supervision without advance % al of EPA.. EPA réserves the
‘ fhsmbme the Research Matenal o others andte.-:use.xt.fems-own purposes. When the’
returried o the EPA or dlsposed, if

9, Thig Research’ Mateﬁahspmvxdedasa semce to thexeseamheommumty Itis being

supplied to Récipient with no implied, including any warrarnity of

merchantability o mess fora particular pmose, ‘EPA makes:no representations that the use of
 th¢ Research Material will mot infringe any patefit o proprietary fights of third: | parties. ‘

10."3Reac%plent sha}:t retain titleito.any patent or other intelléctual property rights in inventions
made by it employe&s in the coutse of the Research Project: Hm:vever, if saxd inventions

4
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‘contain any portion of the Research Material, are derived from the: Research Material, or. oould

‘not have been produced but: for thé use of the Research Material; Recipient agrees to contagtthg
“EPA io determine what cwnershipiinterests, if any, the EPA may have, and, where applicable; &
negotiate in good faith the-terms of 4 commercial Tlicense. Inventorship for a patent application
0r a-cominercialized product based.on said inventions shall be determined according toUmted
- "States patent law. :

11. Recipient agrees not' to claim, mfer, or imply endorsement by the Government of the: Umtad
‘States'of America (hereinafier referred to as "Government") of the Research Project, the .
institution or personinel condupting the Research Project orany resulting product(s). Recipient:
agreesto ‘hold the Goveriment harmiess against all liabilities, demands, damages, expenses: and

iosses arising out of Recipient's se of thé Résearch Material in the Research Project.

12, 'When EPA receives Testing Results in a rdatice with Section 3 and 7, from the partner,
the partner will niot be liable i EPA: for claims or damages arising from EPA’s use of the
Testing Restilts, ~ S :

13. This Agreement shall begin on the daté:ofits execution and continue. for twelve (12) months
thereafier, and shall amtomatics Ave yeaﬁong perxods (a) unless one. party
notifiss the other party o sooret that J ! ite ot

at aayﬁrm if! Recipleni; breaches any: ofthe

EPA shil e the fight 1o terminate s Ag |
ipient shall returii to the EPA ail unused’

termis of this Agreement.. Upon termination;

portions of the Research Materials upouwdmrequest of the EPA. Recipient may retain: one':
‘copy of the Confidential Information solély for the purpose of. ‘monitoring its obligations: under

this Agreement.

National .;Centzr for Computational Toxmiogy @CCT)
US BFA @@~Bv205»01)
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Attachment A
TOXCAST-EPA Phase I Chemical Assay Proposal

The role of environment in etiology and pathogenesis of neurodegenerative diseases such as
Amyotrophic Lateral Sclerosis (ALS) and Parkinson’s disease (PD) is largely unknown. These diseases
are characterized by progressive and devastating loss of motor neurons (MN) and dopaminergic neurons
(DPN), respectively. For both, the majority of cases are sporadic; only 5-10% of cases have an identified
genetic basis, which can often display variability in penetrance. Furthermore most transgenic animal
models fail to recapitulate the full pathological scope seen clinically ™. Recent epidemiological work
has lmked ALS and PD to environmental factors including metals, pestlcxdes solvents, tobacco, and
nutrition *°. However, these studies, while highly suggestive, are often inconclusive, failing to fully
parse 0ut7env1ronmental versus genetic factors, and rarely providing a cellular or molecular mechanism
of action’.

We hypothesize that environmental contaminants play a causative role in the origin and
progression of ALS and PD, both in the presence and absence of known genetic mutations, most likely
as effectors within a multi-factorial pathway, leading to the full pathological phenotype of neuronal cell
death. To address this hypothesis we propose a collaboration with TOXCAST-EPA to utilize Phase I

Maintenance I Differentiation ' Phase | Chemical Treatment I
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| DayOESCs | Day6 EBs | < Motor Neurons-Day7, 14, 28, etc — |

Figure 1: Timeline of motor neuron differentiation and chemical treatment from embryonic stem cells (ESCs). Cells will be
differentiated towards the neuronal lineage and assessed for characteristic markers such as the post-mitotic motor neuron
maker Hb9-GFP (shown above). Hb9-GFP is not expressed in undifferentiated ESC; however it is present in a subset of cells
within day 6 embryoid bodies (EBs) and in post-day 6 dissociation and replated motor neurons. Timepoint and concentrations
of Phase I chemical treatment of post-mitotic MNs will be determined experimentally prior to highthrough put screening.

chemicals in a high throughput screen to identify chemical entities that perturb development of
embryonic stem cell (ESC) and disease-specific induced pluripotent cell (iPSC) derived DPN and MNs
(Figure 1 describes MN example).

We will utilize well established protocols to differentiate ESC/iPSC to MN (Figure 1) and DPN
™8 Cells will be exposed to Phase I chemicals at specific time points of differentiation to be determined
experlmentally. The chemicals will be applied at multiple concentrations, also to be determined during
pilot experiments. The first wave of analysis will be image-based to determine divergence in neuron
number from controls. Chemicals that promote loss of MN or DPN characteristics, formation of protein
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HSCI, Harvard University '

aggregates, or cell death will be investigated at greater depth to determine molecular mechanism of
action. We will also utilize them in a combinatorial assay to determine the multi-factorial nature of ALS
or PD origin and progression.

The ultimate goal of this project is to uniquely combine human pluripotent stem cell biology
with a high throughput environmental screening modality to develop human in vitro models of genetic
and non-genetic based neurodegenerative diseases that recapitulate cellular level pathology. Successful
completion of this project will provide a platform for investigating environmental impact and
mechanisms underlying neurodegenerative disease, and importantly will also provide an efficient
method for testing preventative measures and treatments, ultimately improving medical science’s ability
to predict, treat, and one day prevent these diseases.
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