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Patent Case PATOS2 SR

ASBIGNNMENT

4 - |
¢ Forgood and valuable consideration, the receipt and adeguacy of which are hereby acknowledged, we
& )
o
; g;f’ Karion DORSGH sitizen of Germany Novastis Institufes for SiolMedioal
gﬁ ‘ Regearsh, e
,éf-i : ) ' 250 Massachysaits Avanue
! ' Cambridge, MA 02139
‘ . us
John B MORNAHAN citizermof Unies States of Novartis Institutes for B_EGMeﬂic’a{
Arvierica 4 Rasearch, ine.
sl J50 Massachusetis Avenuoe
Canhridge, MA 02138
; UsS
Mishanat Patrick ” T Ciien of United States of Novartis institutes for Bloledical
P MORRISSEY Aroericg _-Fasearch, Ino

250 Massachussits Svatue
Cambridge, MA 02139

Y
US
Bhiteng W\N ) ciizen ot United Stafes of Novartiz Instiaste for Funational Gensnics,
Armerica ine.
10873 John Jay Hopkins Drive.
San Uingo, CABZ13
us
Sulist WikLRes wifizen afldnited Kingdamy Ha%ﬁr&\ Fye
o FLATARG . 25

London W2 2AF &

Uk

do hereby sell, sssign and fransferto Novarfis AG, a company organized under the laws of the Swiss
Confederation, of Lichtstrasse 35, 4056 Basal, Switzetand, (hereinafler referrad to as the "ASSIGNEE" and
s successors, assigns and jegal reprosentatives, ait of niy right, titfe and inferast for all countries of the
world i and to (1) alf of my inventions and discaverizs desciibed in the patert applination{s) tited

SMOQTHENED ANTAGONISM FOR THE TREATMENT OF HEDGEHQG PATHWAY-RELATED
DISORDERS

and fled in the United States Patent and Tradernark Office on e 20 and acsorded Application
Number 7 *andfor fled inthe RO ondf Jenrvaafor. 2005 and accorded
International Patent Application Number POT/eR200Se2 e 3 { (2) the patent application{(s) identffied
(1), {3) all national stages of any intemational paie:;t: ap piicaﬁan identified in {1), (4) =l other patent
applications in all counirias and regions claiming the priority of the provisional or nen-provisional patent
application filed i the United States Patent and Trademark Office on October 4, 2008 and sccorded
Application Number §1/101851, and sl other patent applications in all countries and regions claiming the
priovity of the provisional or non-provisional patent applcation fied in the United States Patent and
Trademark Office on Qctober 1, 2008 and accorded Apglication Number 81101858, (5) for all patent
applications, all rights of priority based upon the United States paterd application identified in (4) In a
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Page 2

inties and regions under the Paris Convention forthe Protection m‘ indusiriatl Property, the Inlar

aricant Gorvention refating to nventions; Patertts, Diesigris, and Indusirial Modads and all other
iamamnat agrestmends owhich the United Statesnowis or h\,reaﬁer hecomes a siynatory and, ¥ the
United Status patent application identified in (4)1s a srovisional patent application, under 35 USC 1 18}
{inciuding the right to file patent applications on Q&}\d inventions and discoveries In the names of ASSIGNEE
or thelr designees or it our names, attheir election and i acterdance with applicable faw in all countriss
and regions), (8) all continuations aﬂd divisions of any Uniled Stefes patent spplication or intermatishal
patentapplication designating the United States identified In (1), any natfonal stages of any international
application identifiad in (1) and any patent agplications within the scope of (4 {inciuging further
confinuations-and divislons su::h as, bul riot limited {o; continuations of condinustions and cantinuationg of
divisions), ({Z)-{4) and (8) here,ﬂaﬁer raferred tocollectivaly as “patent applications”), (¥} all patents that are
granted on any of said patent applications, (8) all registrations and confirmations of, and importation
ceriifcates based Gpon, orsor m;s“re ofaaid patenis and applications Tor such ragiskrations, corfirmations
and imporstion certificates dnd (8) all relssues, reviewsls and extensions of sajd patents, ragisirations,
confitmations and irnpordation caﬁfﬁcatés,'reexésm.“naﬁc‘n ceriificatles lssued for said pa{-anfts and
supplementary protection certificates based upon said patents arnd applications Tor such reissuss, renswals,
extensions, resxamination cerfificates and supplementary proteciion certificates, the same fo be held and
enjoyed by said ASSISNEE and thelr successors, agsigns and legal representstives to the full ends of ths
terns for which said patents, ragistrations, confirmations, roportation sertificates, reexamination cerbificates,
supplermentary protegtion serfficates, relasies, renewals arid sxlensions may begranted, as fulyand
artively g the same weu‘d trave beenhald and cmayed by us i this sale, assignmentand ransterbgd not
bean made.

&

“We hereby atthorize ASSIGNEE and their reprasentatives fo isert in this Assignmant the filing date(s) and
Application Number(s) of said patent application(s) when notified thersof,

And we hareby covenant and agres that wewill, at arzy time, (i} upon the request, but at the expenss, of
ASSHINEE or thair stcoessors, assighs or legal represerdatives execute and deliver all documernts that tay
e necessary o desirable to perfact the tile tothe forggoing invertions'and discoveries, patert applications,
patents, fegisttations, confinmations, reporfation certificates, relssues, renawals, axtensions, reevamination
certificatas, wpp‘immaﬂtaw protection cartificates and applications within the scope 6f (8) ar*d {37 in
ASSIGREE or thelr suncassors, ssigns of legal representatives, including the exesution and procuremant -
of alt further documants evidencing this sale, assignmoent and ransfer 25 may be necsssany o desirabls for
recovding the same in tha patent office or other inteliactua! proveriy office, agengy or fhe like of any oo uniy
of region, (i) upon the request, but at the expense, of ASBIGNEE or thelr suncassors, assigns ot fegal
reprasaniatives execute gl additional patent 5 n;::ir gations within the scope of (3), () and {B) and al
appizca%mns withint the scope of (8} or (9) and (i) iake ali ightful paths and deciarations.and do all lawhy!

acts requistte for procysing ’mﬂ same ar forai :img therein, without further compensation, but at e sxpanss
af ASSIGNEE or thelr successors, assgns or legal *epre&erﬂwes

This Assighment s effective as from the sarfiest priority date as stated shove,

& S ST S
Executed this MEM%AM day of =) g;@#w % e

Lo v Wil O L8

Marion Dorach
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HHOWA EDGENENT

staeof Massachaedk. )
4 ¥a.s.
county of flidcdlesex . )

£

On tiis criém day of k.i.?ﬁki?}@gp;ﬁ ,?,D;Q;?persmna_liyvappeared baforzme
: .

o me known and known by meto be the same person described

in and who executed the forsgoing Assignment and acknowladged that {sjhe exesuted the same of his ther)

own freswill forthe purpoee setforth,

(ssat)”

© LY

. . ,.? ™ N - % e S s
Executed iz __sA 35 gayof_SEFT

£

Jghn E. Monahan

ACKNOWLEGGEMENT

Sarh et

Gaurty of _ #‘}t.a{,{ d;ﬁ,i@}ﬁ,{

On fis, “5«3;%“’5”\ day-of 2

S deladian

RS

Ll 7

Cled s & /1

/] A W

/ . 5@3‘5%:& %@ kf-;:‘if;'
o NeSore Public
Smonweaith of Mossackeneis

My Commigion Pl
R i@ om0

200

>aid ZA zeﬂﬁ pefsonally appeared befurame

to me known and known by me to ks the same person desenied

int and who executed the foregoing Assignment and acknowladged that (sihe exenuted the same of his {her}

owen free will for the purpose set forth,

ABwaly

KF; Qﬂ%@ﬁ/{ﬂ

;f TNotary ;3@5‘{3

/ ,
Y il
Sintary Puglic
”“Wﬁﬂiﬁgyc&sﬁ’mc%sws

by Cormmiscion Basi-
May 190
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Exgcuted thiz , day of (B0

o _ LB

Michas! Mastin NMorriszey
Hbank,
ACKNOWLEDGEMENT ;
State of 3 ‘
}as

County of }
T s _ day of _ e 20 personally appesred hefore e

s ‘ ‘ N __tomeknowt and krown by ma 1o bethe same person described
i and who axecuted the Toregoing Assignmentand acknowledged that {s)ha sxecuted the same of bis {her}
o fres will for e purpose set Tforth,

{Seal)

Notary Public

Bxecutsinis_2 5 dayor_September no0a

3
sty

Shiffng Pan
ACKNOWLEDGEMENT

.—} . . - .
State of ’Lﬁu,l{:ﬂir TG

3
2, - 188
| .
County of ’Z}QW x\@&gﬁ 3

o

e ,-1,‘ g N .
On this_ & o day of b{{:} L }:}ﬁf 200 parsonally appesrad before ma

e T A oML ‘
{7.,\' 1! ?2 f f Cﬂ"g@‘ 3 -s'.‘\@fﬁ?'ﬁ TUELC o me known and knowr by me to be e same person described

iy and who executed e fore{ztﬁn_g Assignment and acknowladged that {sthe exeouted the sama of his {har)
own free will for the purpose setforth,

{Sealy

SHER ! ) il (Wondur__

Commiasion & 1847218 § / } Notary Fublic
Hotary Public ~ Colforsle 3 s

Gan Diege Tounty

3

8y G.
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Page 4

Ty th
cutedt this _o¢

dayof Sepkmber | ooy
; A

4

%

,«?/l LL*%*{"V\J / fp:;}'ﬂ ‘ZM ‘*J;“”E S.

Wichael Fatrick Morissey {;} ‘

ACKNOWLEDGEMENT

K
5

State of MASACHUECHS

b
is
County of dda e i{g&ﬁ‘&mﬂ }

}\/@‘h" Ve d Meowa i’if"‘ L4 e T me known and known by me to be the same persor dascribed
inand whe executed the *cregwm Aassgn ment and acknowledyed that {gihe executed the same of his (her)
ot iree willfor the pivpose set forth,

(Sza) 7
s
f &2@; L .
Notary Fubfic Sonven B Yoo
{i/ v Moy Poblis
&mﬁm&-m@?ﬁm%&mm ity
Coemmission Banires.
Ny 19, 2011
Executed this day of 20

. L8
Shifeng Pan
ACKNOWLEDGEMENT
State of 3
Iss
County of
Onthis . dayof ‘ .20, personally appearad before me

o me known and known by me fo be the sams gerson desaribed
i ahd who executed the foregoing Asaignment and acknowledged that {ihe sxscuted the sams of his (hen)
own fres will for the purpose setforth.

(Seal)

Notary Public
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Page 5
Execuled this dayof 20
LS.
Suliet Williams
ACKNOWLEDGEMENT
State of )2
’ Yass -
County of . _ 3
Ortthis _____ dayof_ —a 28 > ReErsat@ily appearsd befarama

' ; 1o me known and known by me 1o be the sarme person describad
In and who exectited the foregoing Assignment and acknowledged that {sihe axecuted the same of his (her)
own free will for thé purpose set forth,

{Sead

Netary Publie
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Patant Case PATOS2398

~

ASSIGNMENT

For good and valuable consideration, the receint and adsquacy of which are hereby acknowledged, we

Mador DORBCH ' ciizen of Gamany Novartls insiiites for DioMading
Research, :'n"»:;.

250 Massachusstis Avanue
Cambridge, MA 02139

us
John B MONARAN SHren e’f-{ms‘tea Statog of Novartis instiuies for Blohedieat
America Research, Ing.

250 Massachuseits Avents
Cambridgs, MA 02136

_ Us
Michae! NMamtin Svriicy Gitizen of United States of Novars Institutes for BioMesical
MORRISSEY America Regdarch, ing
L U Massathuseits Averion
Carnbridge, MA U138
s
 Shifeng PAK citizen of United States of Novartis Irstitute for Functional Gensmics:
Amatics tng,

10878 John Jay Hogidns Tive
San Disgo, CA 92421

us
ulist WILLIAMS Ciizan of Unied Fingdom rer=Trys e gyere o
333 g&€¥§&aw&% ¥
Loadon W2 %ﬁ@éﬁ‘a S
UK

-do-herahy sell, assign awd transfer to Novarlis AG, a company organized under the faws of the Swiss
Qon‘eda"amn of Lichts irasse 35, 4058 Basel, Switzeriand, (hereinafter rofarred to as the “ASSIGNEE" and
its successors, assigns-and fegal representatives, all of my right, tile and interest for all countries of the
world in and to (1) all of my inventions and discoveries described in the patent spplication(s) fitled

SRQOTHENED ANTAGONIZM FGF( THE TRE{ATMENT OF HEDGEHDG PATHWAY-RELATED
mSQRSERS

ard fied v the United States Patent and Trademark Office on e 20 and ascordsd Application
Number *andlor fled inthe RO an ;23 andaccorded
International Patent Application Number PCT/ * {3\ the patent zpplication(s} identified
in {1), {3) all national stages of any international patent gpplication suentﬁed i), (4 adl pther patent
applications in all countriss and regions claiming the prionty of the provisional or non-provisional patent
application filedin the United States Patent and Trademark Office on October §, 2008 and aeccoederd
Application Number BUIDISS1, and all other patant sppﬁcaticms in all countries and regions olaimin g the
prictity of the provisional or norvprovisional patent application filad in the Unitsd States Pdteni and
Tradernark Office on Qctober 1, 2008 and accorded Appl icatson Number 81101858, (5) for all patent
applications, all rights of prority based upon the United States patert apnlication identified in {4} n alt

PATENT
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CiFage 2

countries and regions under the Paris Convention for the Prafection of Industrial Property, the fnter-
Amencan Convention refating o Inventions, Patents, Designs, and Industrial Models and a8 ofher
international agreements towhich the United States now is or heraafter becomes a signatary and, ihe
United States patent application identified in (4) is a provisiona] patent application, under 35 USC 118(e}
{including the right to fle patent applications on sald inventions and discaoveries in the names of ASBIGNEE
or their designees or in our names, at their efection and in accordance with applicahis law in all countriss
and regions), (8} all continvations-and divisions of any United States patent suplication or international
patent application designating the United Stafes identified in {1}, any national stages of any international
application identified in (1) and any patent applications within the scope of (&) (including fusrther
continuations and divisions guch as bt riot fifhited to, continuations of continuations and continuations of
divisions), {{2)-{4) and (B8] hemmaﬁer referediia t:eli:}ctweiy a5 “patent apblications”). (¥) ol patenis thet are
granted on any of said patent applications, (8) all registrations and confirmations of, and impartation
certificates based upon, one or moré of said patents and applications for such ragi istrations, confirmations
and importation eentificates and {8} all raissues, renewals and extansions of said patents, registrations,
eonfinmations and importation certificates, reexamination cetificates lssued for said patents and
supplamentary protection certificatas basad upon said patents and applications for stich reisgies, rengiwals,
‘extensions, reaxamination eerti“fcaks ard supplamentary profection ceriificates, the same to be held and
eq;ayed by said ASS‘;@NEE and thelr successeors, assigns and legal representatives to the full ends of the
terms for which said patends, registrations, confimations, importation certificates, reexaminafion certificates,
%ppiemmhw proteclion certificates, reissuss, renewalsand sxiensions may be granted, as flly snd
entirely as the same would have been held and enioyed by us i this sale, sssignment and ransfer had nat
peen made, :

*We hereby authorize ASSIGNEE and their representatives to insert in this Assignment the filing datelayand
Application Number(s) of said paipm application(s) when notified thereof

And we hiereby covenant and agres that we will, 2t any time, (i) upon the request, but at the expense, of
ASSIGNEE ortheir sucosssors, aesigns of legal representatives execute and deliver afl documents that may
be necessary or desirable to parfect the tile to'ths foregoing inventiony and discoveries, patent spplications,
patenty, registrations, confiime tu:ms inportation certificates; reissues, renswals, extahsions, réexamination
serlificates, supplamentary | protection cerificates and abplications within the scope of (Byand () in
ASSIGNEE or thelr sutdessors, assigns or legal representatives, including the exscution and pmcuremem
of all further documents evidercing this sale, assignmant and transfer as may be necessary or'desirable for
recording the sanve in the patent office or other intellectual property office, sgenay or the ke of any county
arregion, {if} upon the request, but at the expense, of ASSIGNEE or their sticcessors, assigns or legal
rea'esentaiwes execute all additional patent applications within the scope of (3}, (4} and (8} and all
applications within the scupe of (8) or {8) and (i) maks el f‘sﬂn“fui patte and decfarations and doall lawdil
acts renuisite for procuring the same o for aiding therein, without further compensation, but at the expense
of ASBIGNEE orthelr successors, assigns or legal represeniatives.

This Assignment is effective as From the sarliest pricrity date as stated above.

j=h
A
2]

s ]

Exscuted this .20 .

Marjon Darsch
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Page 3

ACKNOWLEDGEMENT
State of }
210 T
County of _ }
Q1 thig dayof . 20, versonally eppeared before me

, . , o me known and known by me to be the samea person daseribed
ivand who sxecuted the faregain\g Assignment and acknowledged that (sihe executed the same of fiis { e
own free witl for the purpose set forth,

{Seal)

Motary Pubhc

Execited this _dayof a0

John E. Monahan

State o )

County of A ¥

On this . day of 20, personally appearsd before me

, , ‘ to me known and known by me 1o be the sams person deseribed
T and who sxecuted tha foregoing Assignment and scknowlsdged that (s)he executed the same af ki (et
owr free will for the purpose setforth.

(Seal)

Notary Public

PATENT
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Execuled this day of

ST ;¢ I

| LS.
Michae! Martin Morrissay
ACKNOWLEDGEMENT o %
State of - H
988
County of ___ , 3

Onthis ___ dayor it 20 pErsonafly appeared Sefors me

_ _ e wmeknownand knowr by me 1o be the same person desoribed
and who executed the foregoing Assignment and avkiowledged that {sihe exetuted tha same of his (her)
ownt free will for the puirpose set forth. : :

(Seal)
Notary Public
Executed this - " Gf‘m_ﬁ___._._‘w%‘_,, 20
: LS.
Bhifeng Pan
ACKNOWLEDGEMENT
Siate of 7 }
Y8
County of }
Onthis _dayof + 20, personally appeared hefore me

i , Ao me knows snd krown by meto be the same person describad
in and whe exacited the foragoing Assfgnment and acknowledged that (sihe executad thesame of hig {har)
own free will for the purposs set forih, .

{Seal)

Notary Public PATENT
REEL: 030916 FRAME: 0233

BN, S
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Sxecuted this_Z8™  deyof fepfender’ 2007

}vm- NN PO

LS.
Juliet Willams
ACKNOWLEDGEMENT f
State of 3
1188
Gounty of 3
On this dayof __ 20 L parsonally appeared pefore.me

, — to mé known and known by me o e B same persen deseried
T and who executad the foregoing Assignment and acknowledged that {sihe sxeculed the same of his (her}
e Froe will for the purpose set fortit

(Beal)

Mstary Public

PATENT
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AGGEPT?\NQ 35%(31\3%3‘5%\& t

gy ar ot aalith &t “SMQOTH&NE
TED D'SOR‘G‘"’ & smau By

PATH‘\N AY—RELA
gnideng Pan, and J\m@i"\fhz ZT0E; tiie will

a‘c. ok Mot ﬂssﬂy

raenit

o

NOY ARTIS BG 5
¥ 2‘:’} i
“:Cj{ e e

/é !,-" {» f*’? /} .}I
1% L*és-« \‘ - :'; 7«\./&.»)&"\.;-;-»"\..-@\-.‘» ,:QF‘ ,J {N’}
e T S andintls ey echlDRE L ot e
£ .
me ! Elang 5. 208 BPUEHEIR L T il Rdtsmr*m W IR
[ Mthtmm Signaton . T

inohans
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Mi;;eﬁtatian’ “

ag Staehelin, cerlity
ture of MS. Juliet
Sevenw’»*&wa‘),

Syitzeriand, D, Matth

o Notary in Basel,
enuing Sigoid

a signaturs attached neretofore iz the g
the 317 iﬁ’-sirtyaﬁrst) day of warch 1972 (nineteen wundred
wion, United Kinggdoim.

1, the "unaersigned civil La

§§\ herewith that th
%;ﬁ Wwilliams, botn oR
Y, D tizen, residing in Lo

= signatures of Ms. Elend
rreriand, and of Ms. glla
switzertand, woth acting

ith joint signature.

that the abeve signatures are the geniin
{izen, rasiding 10 Regensdcrﬁfzﬁ, Swi
IBE, gwitzeriand, rosiding in Basel,
hoth as proxy nolders, both W

Y curther 1 certify herawith
E%‘% Gona Brugneras ndian ¢
%Rutsehmaﬁm citizen of Lotzwil
i Guitzertand,

W T
*%xii ppvartis AG, in Base
%Y |

% ,
T ﬁ;%i?ut‘heﬁt‘sciw of

the signatures wWas cerablished DY means of comparson.
day of Dctober 2008 (two thogsan_d and ming}

L% )
‘Eﬁsﬁi‘}i\ﬁwm@ﬁa&m, phis 150 (fifteenth)
) o M Srashefin
f Potay
\‘ i ‘ :
LEQ,‘Pmt_NL ;};}:(r:/f \)Qgﬁg
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ATTESTATION

" and of and Ms. Ella Rutschmann, citizen of Lotzwil/BE, Switzerland, residing in Basel/8S,
Switzerland, both acting for Novartis &8, in Basel, Switzerland, both as proxy holders, both
with joint signature.

The authenticity of the signatures was established by means of comparison.

BASEL, Switzerland, this 11™ (eleventh) day of February 2011 {two thousand and eleven).

K ¥ £ 1 «‘ g ;

£ M. Stachelin

Notar

Legalization
‘%? heraby c:nr":‘y ?ha’t me wﬁna’tm’e m‘ Mr
S ;‘E,K,s ~. o e a.qun.‘f

notary public in Basl e {Sw**w:\rf sricd), whi s
gersanaly known 1o us, is genuing,

Leg.Prot.Nr.

Basgls, Fah a8
No. } 20 S8 ‘
TR tate Cha eery of the
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FOR CERTIFIEDR COPY

1, the undersigned Civil Law Notary in Basel, Switzerland, Dr. Matthias Staehelin, hereby cer-
tify that the document attached heretofore is a true and authentic photocopy of the original,

BASEL, Switzerland, this 11% (eleventh) day of February 2011 {two thousand and eleven)

M. Stee ‘.%;Mfi\:b%@? T

o i, Staghelin

Nl

Leg.Prot.Nr, 2011
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