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REIPE30

ASRIGNMENTY

THIS ARREEMENT I8 DATED OUTODER 31, 2048
PARTIER

(1)  WESTERN NEW ENGLAND UNIVERSITY, & Massschusetls SOHSHR) Nonproft
Corporation having sn address 8t 1215 Wibmbem Road, Springfisls, Massschuselis
{IANES: and

{2) THE UNIVERSITY OF READING, 3 corporation with chritable siatus, established fwy
Royal Charier with company number ROIGOSES, whose admisisirative ofices ors =t
Whiteknights Houss, Whitsknights, PO Box 217, Resding, Reilahive, HEE8AM, Unitsd
Kingdonm {"Reading®™,.

BALKGROUND

(1) D Dan Kennedy Clowentor 47 s Profeseor Jon Gibing and Liss Maris Holwonk
{eollectively “lnveniors 37 conceived, created and mede the fvenlion {as defines in
Schediuis 1} whitst Irventer § was an emploves of YWNE and whist Jon Gibbing was was
an employes of Reading sned whist Liss Marde Holwook wes 8 post-dosiorsl research
associale &f Readigg

& WHNE and Resding are joll ownere of the brvenlion booause in the absence of any
oollaboratior sgresment the defaudt fogal posiion of joint ownerships appiies;

3 YWNE would Bhe fo own o8 vight, e and interest in the wention and Sie one or more
petent spplicalions direcied at the tnvention Swhich may Include Sing en spplicelion i s
oV DAMe naming ot lenst Iovenior 1 and nventors 2 as Pventors), and Fosding sgrees
with this cowres of solion;

(4 Reading s willing to sosign g s right; t8e and Fasrest v s shars of B bwenlion &
YUNE sublecd {o the provisions of this Agreeivnt andd

By WBIE s wiling to ke uselgiment of Foading's share of the wentfon and &
oomnerdatise the bvertion or fo fnd & commerciat pariner 1o dovelpe & oomnensist
pradecd which Tafls under the sltime of sich palert sppfications or granded palents based
swysuch palent applications,

NOW, THEREFOPE, pased upen e foreguing and other goond and weluable considesation.
the recelpt and sufficiency of which hereby b scinowiadged, and Fiending to be egally
bt horeby, the Palos ages as olows,
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AGREED TERME
] ASBIENMENT

1.1 Reading hereby imevocably assigne and ansfers fo YWHNE absolutely, all of its right,
title and interast in the vention and all intellechssl property rights In such lnvention with
full effect fiom the dats of this Agreerment. For the awvoidance of doubt, the zasignment of
Reading's right, ile and Inferest in e Invention shall not be taken fo mean thal fulue
Inventions outside the scops of the invention shall aulomatically belong fo WHE. Fulure
Tvenfions cuisids the acops of the invention made by inveniors 2 as employees of
Rending chall belong o Reading and Reading wil be ive 0 offer these wentions o
avy ihird party.

12 The sssignmert effected by this Clause 1 shall include the assignment and fransfer of

124 ol rights to file patent applications direcied at the Invention as set out in
Sochedule 1, a5 well a8 oll patents and other simier registored rights that are
directed st the Invention or any pert of the Inventien In any country of the
world  (ncluding contihuations, contruations-in-patt, exiensions, fe-
examinations, ralssues, divisional applications, and supplementary protection
costifinatas);

122  the right to clatm priorily from any patent application;

3,23 the right 1 apply for a patent or ofher similar registsred rght Inany terriiony of
group of teritodes In reapect of the nvention; and

124 i dghts of amclion, powers amd benefite arsing from ownership of ihe
nvention and any patents direcled: st the Invenflon o any part of the
invention, Inciuding without lmitation the right fo sue for damages snd ofher
iega! and sguitalie remedias in respect of all causss of aotion axising prior {0,
an of after the dete of this Agreement,

13 Reading shall promplly executs such documents and give such ressonsbie assistance
25 YWNE may roquire, atWNE's axpanse!

444 o secure the vesting in WHE of all rights in the lnvention and sny paient
dirocted af the nvention or any peri of the nvention;

$.92 o msshd In oblaining and defending the gramt of sl palenis o simiter
registered rights in the Invention or any part of the lnvention;

123 io uphold YWNE's rights in the invenlion and any patent directed al the

invention or any part of the wention; and
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134 i defest any challenge jo the walldly of, and resolve any questions
conceming, the nvantion eénd any patent direcied &t the Invention or any part

of the Irvention.

14 For puptses of derfly, nobvithsisnding anything In this Agreemant or any other
sgresment hebweon e Parlies v e confoery, ) Reading i nobassigning any rigit,
tite or inlsrast in or 1o any assey (and sny other tesis, metheds or spparstus) which is
sab out i e Proposst foielly prepared by lrvenior 1 and Jon Gibbons (a8 pant of
bwanioes 2 | a copy of which i atfached horstn as Schetiule 2, and the sssignment
under this Agreemsnt with respect {o the rveniion s solsly an sssignment of Reading's
share of the hssanton and ) sadthing Iy this Agresmernd or any other sgresment balwesn
he Pardies Bty resbicde o otheisdse prevenis Beeding from using o appiving the
assay for any ol Bals, methods o apparaius) described B the Proposal for sny
paposs, whether for commsial paeposes, for ressarch o any ey paposss,

& WHE'S OBELIGATIONS

21 WUNE undertakas o use commercialiy roasonshis sfforls to commercialize the
imvention o I find 8 commercial pariner 1o develop a comimercial product secording 1o

the invertion.

22 WHNE will annually provids Reading with such information the! Reading may ressonably
requast o demonsinale thal WNE {or WNE's comimercial parines) I8 commercialising or
& isking ressonable sisps fowards commeorcibiising the invenfion. ¥ WHE cannot
demonsivate that # is commercialising the Invention or sny par! of the Imention or i
faling ressonable sisps fowards commercialising the Inveniion or any paet of the
Invention, WKE will, ¥ reasonably requesied fo do so by Reading and  WHE s not
otharwise proventad from doing so by any non-negelisble tams under ong o more
agreements with Svird parfies misted to the development or commercialization of the
Iwention, aseign back o Reading the right, file and hlerest in the wanlion fciuding
patents divected io the bwvendion) that Reading assigned fo WHE in Seclion 1.1,
peovided, howear, as a condition fo such assignment, Reading would relnburse WHE
for B0% of the fees, oosis and sxpensss (noluding altomey's fass) ourad by WHE In
cormacion with the preparafion, fing, prosesution and mainterance of such palenis
dirscted &t the wenlion, provided, furlher, howsver, nolwithsianding anything iy this
Agresmen to the condrary, In the svert WNE solls, assigns or Fansfers e bwention io
a thind party, any obiigations of WNE lo sssign any righls In the hwention back o
Heading or cortinus {o repor progress on any commercisiization sleps taken are hersby
termingled. Reoading acknowledges snd agress thet the vention, belng dimcled o &
phsrmaceidicsl application, will vequie seversl vears o dovelop srd commansialing,
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during which me frther development may be underiaken, diinical lesting may be
unidertaken, regilatory sipprovales mey be required io be obteined, sgremands with thind
parly pariners many need o be negolisted and execuled, and the ke, and Reading
agrass thet the underdsking of these or similar steps, individually and i the aggregais,
darnonsirates el WHE (or WE's ooramarsial patner) is commerclalising or s taking
reasonable steps towards conmercislising the Invention.

23 Should WNE susssad i commarcialising the irvention or any pait of the invantion by
way of seiling s produst or service, or deriving &n income sirsam from & licence fo
any patent directed af the invention or any part of the Invertion, or by any offer
metiod, ndliding e sele, seslgnmsnt o bansler of e Invertion e & commercial
patiier through ams lenglh negoliation; WNE shall enter into an agreameny with
Reading for the payment of rovallies, a lump sum payment andior 8 sontibulion in
gind received by WHE io Heading arsing from sush commercigiisation of the
vantion. i expocted that the profils will be spiit saually between the Parties taking
inio sccount any financisl contribulions which WHE {or Reading) wiay have made fo
furiher develop and cominercialise the invention. Buch agresment shall be agresd
betwasn Reading and WNE acling In good faith, through comsmarsial, arm’s length
negotiations. Should the Parties foll to agree the tenns of guch an ageement the
Parties vl follow the procass setoutin Clause 42,

54  Should WHE wish fo sel, assign or fransier the Invention foa thind party, other thana
corsmercial parinier, for example to an enlity thet specialises in finding commercial
pariners for university inveniions, WNE s free fo do 0, however, WHE may novale
this Agresment to such a thivd parly only with Resdlng’s prior wiiltens consent; such
ponsent not to be unreasonably delayad or withheld

3 REBEARCH LICENSE

34 Unless WNE i praventad from dolng 5o by sy nonmnagoliable terms undes one or mors
agreaments with third parties related fo the development or commeiaization of the
irvention, YWHE hersby grants to-Reading and fo Invenlers 2 & non-exclusive, raysdty-
frae, workd-wide foense io use the inveniion for he sole purposs of academin leaching
ard research, nciuding reseaich projects that are sponsored by any ihrd parly provided
that sy stich ek party gains and olalme no rights tothe fvvardion. The rights in this
clause are sublsct o the rules on plidication In Clauss 4.

4 CONFIDENTIAUITY AND PUBLICATIONS

41 For the purnoss of ihis Agreament "Confidertial information” shall mean in raistion to

gach Parly any materials, trade sewels o other information of 2 confidential naduse
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discionad by ane Parly io the olher gs 8 result of this Agreament snd whinh & ideniified
sy cordideniiasl before {elther verbally or in wiiting) or et the time of dsdlosure and "7
Lagisiation” shafl mean the English Presdony of information Act 2000 {ss smanded), the
Envirounentsl inforowgtion  Regulations 2004 {ss mmendad), and the INEPIRE
Requistions 200%. Por the qvsidancs of doubi, the ivvention chafl Be considarsd o be
WHE's Confidendisl Information,

42 Sfgectio Clnuses 4.5, e Paries shadl use af ronsonable endesvours nol e disdoseto
amy g by any Confidentist informatiorinor use for SO REFRORS fuoept A% SXpTesSly
praniied by s Agreoment, any of the ofher Fatys Conliderdial information.

&3 Mo Parhyshel o any cbigation under Slauss 4.2 with espect i nfownation whieh:

421 s koo o the retelving Party Bafore the slad of the date of tde Agreament,
and not impressed absady with any obdigation of cordfideniiafily o the
disgloging Parly, provided, howsver, with sespect fo e Invention, his
sxolusion doss not spply o nventnrs 2 or Reading because e Invention
was known to such before the sterd of the date of this Agresmant;

432 is or becomes publicly Known withowt the faull of the recelving Parly,

433 s otialned by the receiving Parly from s ihird parly In shoumsiances whers
the reneiving Party has no reason 0 belisve that there has bean a breach of
an ohligston of confidentiality cwed o the disolosing Party;

4.34 s indepandantly developad by the recalving Perly;

438 b spproved for eelemse In welting by e suthorised reprasentalive of fhe
discioxdng Parly: or

438  therecelving Pardy b spenificady sopuined do distlose iy coder fo R0 an apgler
of any Gourt of competent fursdicion provided thal, prior o such dsdose
{othel {han In conneclion with & regquest under the FOE Legislstion, the
process for whivh: i set culin Sesfion 44} the receiing Pady nodiflay e
piber Party I writing 50 83 o sliow the olher Parly 1o sesh & probective order
o other remedy to provent or Smit such disclosurg, andin %6 oese of @
dischosore mnade onder the FOY Leghslation, neoe of e exsmplions or
oxoeptions contained in the FOI Legldlation spply to the Oonfidantial
information.

4.4  If & Party roveives a reguest under the FOE Lagishaion & disclose any formation of the
offwer Party, & shall nolify snd consull with the Parly to whom the iformation belongs.
The other Party shal respond within five (5} working doys afler receiving nofics of the
request for information, setling. ot whsther or not it considers that an sxsmplion of
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enmapticon under the FOR Legisiation appiies, s rassons for this assortion and peoviding
all necessary sodistence @5 easonably requested o anable the Pary 1o respond ko the
request for information within the time for corapliance as ot out in the FOI Legisiation,
Tha Pary that raceives the request for information shall, however, be responsible for
determining in jis shaniute dscraticn whether the information reguested is sxempt fun
disclosure in accordanos with the FOI Legislation,

Feading shall submit i VWNE, imwiting, detalls ofany plarmed publicetien (nduding eny
thess which a student intends fo submith which diarioses the kvvention or any part of the
ivention that any employes, sludent, agert of sppoiniee of Reading intends fo publish,
Fiot less thar Binly (00 dave In advanss of e submission for publcation. WHE may, by
ghving written notice o Reading & *Confidentsiiy Nolige® require Reading io defay the
proposed publination for 8 maxdmsn of si {8) months from the date of recsipt of the
Crnfidentiality Motics, iy e musenatile oplnlon ol WRE, such a delay Is necessary in
ordar o sesk patent or simiar protection for the twention or any past of the nvention
that are to be published, WIE musl isste a Cordidantishily Melice to Reading within
fhirty (30} days aftar WE reneives detalls of the propossd sublication. i Resding dogs
not recsive s Confidentialy Notice within that peried, ita employes, siudant, sgent of
sppointes may proceed with the proposed publicalion.

Tha provisions of Clauses 4.2 and 4.5 shall survive o1 2 periog of five {B} ysars from
the date of lrmination of this Agresment.

WARRANTIES, INDEMNITY AND LIIT OF LIABILITIES

Each Parly warrsnts In fhe other Parly that it has lagal powar, authorily and right to
gnter info fhis Agreement and to perform s respective ohligations in this Agresment.

Reading heraby warrants o WHE af the date of this Agreament thal:

521 I is entitted to aceign Bs righls to s shams of e lnvention to YWNE and afl
emplyces and students {(nciuding post-dostors research sssociates) of
Ruading that tosk part In the conception, crealion or rnaking of the Invention
have assigned thelr respeciive rights o the Invention fo Heading such that
Reading Is able to fully assign its rights 1o its share of the lnvantion to WNE;

§22 i has not previously assigned or Hoensed o8 or any rights to %z share of the
Invention or enterad Into any agresment relating to fte share In the invention,
which right affect s abllity to assign s shara Inthe irwarition i WNE;

533 i is nod sware any aliagations o proceedings, pending or threatened, which
sasort thet the Inventlon inkinges of will infringe third party rights; and
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24 Bisonot aware of soy thind psriy confrachust reladionshin which may affegt
VWINE's Full amd complete exercse of ighis ander this Agresment,

%3  In the event of Feading becoming aware of any infurmstion which mighl affect the
warraniies set out above il will grompily inform YWHNE.

§4  THER THAN THE SMPRESZWARRANTIES SEY OUT IN BECTICNS 5.1 AND 8.2,
READING DIBCLARIE ARNY AND ALL WARRANTIER, DHPFRESS OR RAPLIED,
RELATED T THE BRVERTION. READING DSCLARME ANY AND ALL
WARRANTIES, BEUPRERSE OF MPLIED RELATED TO THE RYENTION.
WHTHOUT LIMITING THE GENERALITY OF THE FOREGOING, Meading does m
glve any waranty:

B4 that any patent spolioation divected gt the nvendion will proceed (o grang
542  that the nvestion s 8 for s partivuiar use;
543  thetthe hwention does not infrings the rights of any third parly;

S4.4 thal any bfoomation communioated by Reading fo WRE upder or in
connastion with the Inveniion will prodiscs products of satisfaciony guallty or
will be it for w particalar purpose; oy

545 a¢ boposing any obiigation oy Resding fo biing o prosecuie actions or
proveadings against thind patdies for ndingement o o defend any anlion or
grocsadings for revosation of any patent divected at the invention,

§.5 Subfectis Clause 817 and except tndey the imdted warranty by Clates &3 and the
indemnity in Glause 5.7, nelther Pany acosple sey responsibiity: for any use which
may be madle by tha other Pardy of the Invention, nor for any reflance which may be
placed by that sther Parly on the Invention, nor for advice or infornation glveniin

sonnection with the Invention.

B8 WHNE {or it commercizl partne?) or, in the cass that the Agrasmernt & noveled In
acoordanse with Clatise 2.4, the third parly {or thelr commemial pariaen) will be
responsible for the design and maiufaclure of products aooording o the Invertdion
and thet Reading bas no responsibiiity or Habifity in that regpeet,

&7 WNE will indemnify, defond and hold harmiess Reading and every simdloyes, officer
and student of Reading {he “lodemnifisd Patied’), wnd kesp themn fully and
sifectively indernnifind, againgt each and svery claim made by 3 thind pady ageinst
any of the Indemnified Parfies as g resull of WHE's {or WHNE s commerdlsl pardner’s)
manuiacture, use, sale of or othey deafing in any produst encording in the vantian o
under sny palent direoted at the invantion, provided that the Indemnified Party must:

871 promplly notify WHRE of detalls of the daim;
Page 7 of 14
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872 nol make any admission in refalion to the claim,

57.0  allow WNE fo have sole control over the corduct of the defence or settiement
of the daim, provided, however, =ny sefflement shall net frdisde any
oldigations on the part of the indemrified Pealy and shall not include any
advedssion of Habiity of any king by the indermnilisd Parly; and

AF4 give WRE sl reasonable assistancs {0 WHE's ipenss) in dealing with the

plaim:

The indemnily in s Clause will not apply io ihe extent that the dslm alses as 8
rssult of the Indemnified Pardy's woss neglipencs, the delibersle breach of any
agreement between Reading and WNE, or any breach of confidence.

58 [intentionally Omitled]

£9 Subject to Clause 511 and excapt urkier the indemnnity iIn Clawse 5.7 or 8 breach
under Clause 4, the labiity of a Party to the other Parly for any breach of this
Agreement, any negligence or arising in any other way out of the sublect matter of
this Agresmernt, will rof extend fo any inefiredt, spacial, consaquential or purs
soonoiic damages or losses, of any loss of profit, loss of revenue, joss of dala, foss
of contracis or opporiunily, whether direct or indiredl, sven if the Pady brnging the
claim has advised the other of the possibliily of those losses, or I they were within the

aiher Paiy's contemplation.

510 Sublect to Clatse 8.1 anel exoept urder the Buitad waranty iy Glauses 5.2 andths
indemniy I Clause 57or a breach under Clause 4, the aggregule fishility of sach
Party to the other Tor ot and any tyesches of this Agresmert, any negligencs o
ansing i any other way out of the sibject mgderof this Agreement; vill not exosed in
total $100.000 {one hundrad thousand dollars UG}

£.44 Nothing in this Agreament Imite or excludes aither Party's thabiiity for
5414 desth orpersonst injury resuliing from negligsnes; or
5412 anyfaudor for any sort of liablity that, by law, canmoi be limited or excluded.

512 Each.of he Pates acknowledges thal, In endering inlo this Agresment, it has not
saliod of any waranty, reprasentation or undenaking sscephthose expresshy set o
in thin Agreament and sach Pasty walves any ol for breach of any ropresentation
{urdnss made Trauduentlys which is not specifically contained in this Agreement ga 8

WEITERTY.

& EXBCUTION
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8.4 This Agresment may Be executed i any number of sounbupats, sach of which when
sxecuted {and delvered) wit constitule an orgingd of ey Agresment, but ol
couniarparis will iogether constiiule the sams Aursement Ko cowsterpad will be
effective unill 2ach Parly has axacuted st lsost one countempart

¥ SRVERARLITY

7.4 ¥ .any orovision or part provision of this Agrasment |8 or becomas invalid, Biagat or
uneniorcasbla, i shall be deemed modifizd to the minimam axlent neceszary fo make
§ valld, lsgal and snforcesbie. I such modication Is nol possible, the relevant
provision or parbprovigion shal be deamed defeled.  Any rodification fo o delelion
of & provision or part-provision under this Glause shall not affect the validity and
enfomaabiity of the rest of this Agreement,

TR ¥ any provigion or part-provision of his Agreoment s invalld, Hlegsl or unsiforeanbls,
the Pariies shall negotiats in good falth to amend such provishon so B, as amended,
¥ fs loged, valld and enforcesble and fo the grestes! oxtent possible, achieves the
ntended comvaercs reaslt of the ariginal provigion.

& NOTICES

B3 Ay noties givan under this Agrassment shall be i wiiting. sent for e altention of the
persor, and 1o the address et ot below {or such other address or parsoh as the
rabvanl Pty may notify 1o the other Party) snd shell be defivered efthen

811 pergonsily

812 bycoudan

8.1.3 by pre-pald, firstolass posti or
244 byracorded delivery.

3 A noHoe v deamed lo have besn recsived: i dethvered parsonally, st the tme of
defivery; In the case of gre-paid fsl oless pest, recordsd delivery of courler, foarly
sight (48) howrs From the dale of posting.  Fdeemaed receipt ander this Clauss 8.2 s
not within two {3 working days, the ndliss will be desmed fo be reoshed st the
commeancement of normal working hours on the first working day folowing delivery.
To prove sarvice of nolios, ¥ fs sufliclent fo prove that the snvelops conlaining the
notics was properly addeessed and posisd or handed fothe courler.

For Wis:
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Evan 7. Robinsan, R.Ph., PhuO.

Dean and Associale Provast for Academic Affalrs
Wiastern Now England Universily College of Pharmacy
1215 Wilbraham Road

Springfiald, MA 0118

With a copy tor

Oheryl L Smith

General Counsat

Westarn New England Liniversity
1245 Wilbraham Foad
Spingfisid, MA 01118

For Reading:

Head of Conumnercialisation
Research & Enterprise

The University of Reading
Room 204 Whitekaights House
Whiteknights Campus

Reading

RGE 8AH

Unied Kingdom

£ HEADINGS

6.4 Clagss snd schisdule hoadings am orsass of reference only and doonat affect te
intarpreiation of this Agreetnent.

10 ENTIRE AGREEMENT

104 This ‘Agresment constitites B eonlite agrosment betwesn the Pelies and
supsrsedes and sxtinguishes off prevous sgreements, promises, SesurEnces,
warranties, representations and undorsiandings betwesn them, whether wiltten o
o, refating to fis subject matier,

41 VARIATION

114 Any varation of or amendment o this Agmement shall only be effective If it is in
wilting and signed by both Parlias.

12 DIBPUTE REBOLUTIGN

12.1 The Darfies shall use good fafth effods to resclve disputes, within twenty {20)
pusiness days of notioe of such dispute. Such eforts shall include escafation of such
dispute o the corporate officer fevel of sach Parly. i the Parlles cannol resolve any
such dispuis within ssid twenly (20) business day perind, the matter shall be
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submitiad o srbisstion for mesclufion.  Arbistion will be sondicted I Boston,
Mazeachusells shall be iniliated by Hing 2 demand 2t the Bosion, Massaohuselis
reglonal offing of the Amserican Arbitration Association {AAR™Y. Disputes will ke heard
and delennined by 8 single ashilrator, whe wil have signifivent swperienoe o
resolving inteflsciusd property related maliers.  Within fiflesn (15) usiness days
foliowing the selection of the arbliraler, the Parties shall presert thelr clalms o the
srifirator for delermination.  Within tan {10} business days of the presantaiion of the
slaiens of e Padlss Io the arbitrator, the sebilralor shall issie a wilten oplion. To
the exerd the maliers In dispute ars provided for in whole or In part In this
Agrocmaerd, the whivator shall be bound to follow such provisions o the exdent
aﬁp@imb:’ = i the aheance of fraud, gross misconduct or a0 airor it law appessing on
e face of the determinglion, ordsr or award issued by the arbifrator, the wrilten
dadcision of the arbfirator shall be final and binding upon the Parlivs.

13 GOVERNING LAW AND JURISDIOTION

131 Subjsct v Seclion: 12, Gis Agmemert shsll be gowsrmed by e laws of the
Commonwssith of Massachusetls, withng sppliostion of conficts of law princlples,
and ihe staie and faderal courls of the Commonwealth of Massachusstis shall havs
exclusive jurisdiction to deal with any disputs which may arse out of oy in connestion

with this Agreament,
14 THIRGPARTY BBGHYS

B This Agresmiant f& R ihe sole herefil of the Parlies herelo and thelr respective
sunnessors and parmitied assigne and nothing hareln, express or implied, is intended
i or shadl oonfer upon any other person or entlly any legal o equiteble right, bensiil,
or remady of any naturs whatsosear, under of by resson of Ihis Agrasment, and @
persort who is not pany fo this Agreament shall have no righl undsr the Contragis
{Righis of Third Parfies) Act 1888 {» snforce any tenm of this Agresment,

15 MIBCELLANEDOUS

P54 WRE fand WEs conmwrsial partnes] shal oot use the name or sy bademak or
logo of Reading or the name of any of its staff or sludenis b any pross relense ar
praduct advertising, or for any oiher commarclsl purpose o i any aclivilles wiidh
mplies endorsemant of WNE's (or WiNE's sommerclal pariner's) busihess andior

aciivilies, wihout the prior writien consert of Reading.

182 For purposss of clerify, nothing in this Agreoment pravents WNE from aesigning or
franslaning the lnvassion 10 & tird parly. WHE shell have the ght & assign this
Fage 11844
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Agresment fo sny commercil parner who iz an assignes of transferae of the

inventlon.
EXECUTED as an agresment:
HGRED i 1 ; S A PHNG
] wEuN VERSITY OF READING
REAR IR UYL
Posttion GGNTQ%CMQZ MAMAGER
Sionature; N I
R I I
SIGNED for and on behalf of WESTERR REW ERGLAND UKIVERSITY
\
Mame: {Xﬁi&m . ai“‘i"%ﬂf"s
Position: &Q«m &%Cim@ﬂ}iﬁ”
\z“\\‘““i“

o e
Sigrature: Tg YR \&*\\\
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JCHENHES
invention

Al inventions, eas, concepts; composhtionced matier; techriges; prooesses,
improvernsnts, developments, discoveries, know-how, tachnical Information and data
refated to the use of the Componds {as defined below] for gse i any themspeutio aves thet
fx assoointed with the Inhibition or modulation of thicl omessses oeanymember of the
thiot lsomerasaes farily of envwmes {such 35 BRpSY, Proteby disulfide omerase (PRI, and
ERpE), including but not Bmited {0 the areas of arteriad and venous thrombogis, cancer, HIV
of sy other infectious diseases, nnune disorders and neurclogic diseases.

“ynpounds”’ means the following Known phermsceutical compounds: Zafidulast,
wionteiukast, oxcarbazeping, Mesalazing, Balsalazide, Berserszde, Butaciamel, Alosstran
and feva-dops,
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GEK Discovery Challengs: Development of an ERpST inhibitor o provent arterial
and venous thrombosis
The therapsutic hypothesis

We have discovered that the thiol isomerase enzyme BrpS7 plays a fundamentally imporiant role in the
regulation of platelst function. This is Important because whils platelets perform an imporiant protactive
rols to prevent bleeding following injury, thelr inappropriate sclivation in diseased blood vessals is the
principls iigger for thrombosis. Thrombosis causes hear! eltacks and strokes, that represent the most
prevalent causes of death and morbidity in the developed world,

ERpE? is released by platelets foliowing their activation and upon issue damage whersupon it hinding i
the platelst surface, and particularly fo integrin receptors. Through a mechanism that is belisved to
involve the oxidation, reduction and isomerisation of disuiphide bonds In receplors, and parficudarky
integring such as olbP3, ERpS? plays important roles in reguinting initisl platelet activation, intraceliular
calolum mobilization, granule ssoretion, fitrinogen binding, aggregation and thrombus formation. The
inhibitiors of exiracellular thiol isomerases such as ERPST has slso been shown to result iy dinvrished
tiszue factor activity following is exposurs at site of injury. ERpST inhibition therefore holds the potentis!
to not only inhibil platelet funclion, but to also reducs thrombasis through reduction of cosgulation. This
opens up BrpB7 as o potential dual anti-thrombetic target with the ability to reduce arerisl (largely
platelat driven} and venous {largely coagulation driven) thrombosis. This would offer 8 significant
improvement over currently avaitable therapies that only target prevention of efther arterial (aspivin,
clopidegrel} or venous {warfarin, dabigatran, rivaroxaban) thrombosis. Pharmaceuticals dirscted against
thinl iIsomerases have been reported fo represent & novel anti-thrombotic strategy.

To test this we have developed antibodies that seleclively inhibit ERpSY enzymatic activity. On
xposure o thase antibodies platelet responses {o endogenous sgonists are reduced, and infusion into
the ciroudation of mics protects them from leser induced arierial thrombosis, The use of ardibody
therapies for prophylaxis is not practical and therefors selective ERpS? inhibitors are reguired io saplore
the tangeting of this protein as a new therapautic approach.

Description of the {arget

ERpS? is 8 member of the family of oxidorsductases thet normally function in the endoplasmic reliculum
te facilifate disuiphide bond lsomerisation to chapsrons comrsct protein foiding. While each mamber wil
possess subsirale selectively, with respect to haamostasis and thrombosis there exists some functionat
redundancy between family membars and therefors inhibition or defetion of ERpS7 {in ransgenic mics)
ts well ivlerated and is not assoclated with excessive blesding. In plateists ERpST is releassd to the oall
surface where it chapsrone protedn function {and probably structure) modidates platelet activation.
Extraceliviar thicl isomsrases have slso been implicated in tumour metastasis and virat entry 1o oalls,
and therefore fargeting these proteins may have other important applications.

Assay, reagents and screaning readiness of the targst

Cur goal is to develop a reversible selective ERpST inhitior, To address this, we have devealopad a high
throughput soreening assay that has been used in a pilot study, screensd again recombinant ERpS7 that
was produced in-house.  From a pans! of 3841 compounds 17 wers found inhibit ERpST activity. Oniy 1
compound salisfied our confirmatory oriteria and showed strong selectivity over other platsiet thiol
iwomerases, although this exhiblied a relatively high 1Cs0. The compound was able to Inhibit platelst
aggregation and adhasion as well as diminish Swombus formation i vitro, Our pllot study suggests that
our assay, which was used in 1536 well plate format is appropriate for application for an exiansive
soreen, with a secondary fluorescance-based assay and appropriste bislogical assays established.

Additions! non-confidential information:

The discovery of ERpS7 a8 2 regulalor of hesmosiasis and Brombosis was mads in the Gibbins grou in
Reading, and has subsequently been validaled using iransgenic ERpS7 deficient mice by other
researchers. The soreen used in our pllet study was adapled by Dr Kennedy {University of Westem New
England} from existing assays of retductase activity and the screen was performed at the Longwood
Sereening Facility, Harvard University, Specificity anslysis and biclogioal activity testing was performed
in the Gibbing laboratory in Reading.
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