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{joing)

For good and valuable consideration, the receipt and adequacy of which are hereby acknowledged, we

Pateni Case PATHS2816

ASSIGNMENT

Christopher Thbmas BRAIN  citizen of United Kingdéem

Nevardis Instituies for BioMedical
Ressarch; ing.

250 Massachuselis Avenue
Cambridge, MA §2139
USA

Clinton A, BROCOKS

citizen of Linited States of
America

3274 Ridgecmst Rd.
Sryma, Georgis 30080
Us

Gig HE

citizer of the United Statesof
America

Novartig Institutes for BisMedical
Reswarch, ing

250 Massachusetts Avente
Cambtidge, MA (2138
LSA

Ying HOU

citizen of China

Movartis nstitules for BioMedical
Reasgargh, Ing.

250 Massachuselis Avenue
Cambridge: MA (2139

USA

Yue L

cifizen of China

Chirra Novarlis Institiles for
BioMedital Research Co., Lid.
Nu. 8 Building

{ang 898 Halel Road

Zhangjiang Hi-Tech Pack, Pudong New
Area

Shanghai 201203

Yiptn LU

citizen of Ghina

Novartis institutes for BioMedica
Research, ine.

400 Techoology Squars
GCambrdos, MA 02138
USA

Troy SMITH

oitizen of United States of
America

Novartis instifines for BioMedicat
Hesearch, nc.

250 Massashusetts Avenus
Cambridgs, MA 02138

US4

Moo Je BUNG

citizen of South Koreg{
Republic of Kores

Novartis Institutes for Biohedical
Fesearch, nc.

250 Massachusetis Avenue
Cambridge, MA Q2138

UsA
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Waijcisch WRONA citizen of United States of Novartis Inwtitutes for Biohedical
Arerica e
Research, ing.
250 Masgachuselts Avenue
Cambridgs M& 02139

USA

do hereby sell. assign and transfer te Novartis A, 3 company organized under the laws of the Swiss
Confederation, of Lichtstrasse 35, 4055 Base!, Switzedand. (hereinafter referred to as the “ASSIGNEE") and
i3 succedsors, assigng andegal representatives, all of my right, title and interest for all cotnvdries of the
world in and to {(1yalf of my inventiohs and discoveries desoribed inthe patent gpplication(a) titled

FYRROLOPYRIMIDINE COMPOUNDS AND THEIR USES
+20__ and accorded Application

and filed in the United States Patent and Trademark Officeon
Number = andfor filed in the RO/ o V20 and accorded
internationsl Patent Application Number PCTY *, {2} the patent application{s) identified
i (1}, (3ra¥ national stages of any infernational patent application identified in (1), {4) all other patent
appiications in all countries and regions claiming the prionty of the provisionalior non-provisional patent
‘application filad inthe United States Patent and Trademark Offics on August 22, 2008 and acoordsd
Application Mumber 61081037, (5yfor all patent applications, all rights of priority based upon the United
States patent application identified in {4) in all countriss and regivns under the Parls Convention for the
Protection of indusirial Property, the Inter-Amarican Convention relating to Inventions, Patents, Designs. and
industrial Models and all ather intemational agreaments fo which the United States now is or hereafler
becomesa signatory and, if the Uniteg States patent application identified in (4) isa provisional patent
application, under, 35 UST 119(e} {including the right to file patent applications on said nventions and
discoveries in the names of ASSIGNEE or their designess or iy our narmes, at their election and'in
accordance with applicable faw in all countries and regions, (8) all continuations and divisions of any United
‘Stales patent application or international patent application designating the United: States identified i {1),
any national stages of any irlernational application identified in (1) and any patent applications within the
seepeof {4y (includinglurther continuations and divisiohs such as; but not Timited o, comtinuations of
continuations and continuations of divisions), ({2)-(4)-and (8) herairaftsr referred fo colia-ctively an “patent
applications™). {7} all patents that are granted on any:of said patent-applicalians, (8)-all registrations and
confirnations of, and importation certificates based upan, ohe or more of said gatents and applications for
such registrations, confirmations and impostation certificatas and (8) all relssuss, renewals and sdensions of
said patents, registrations, confirmations and importation cerlificates, reaxamination certificatss issued for
said patents and supplementary protection ceriificates based upon said patents and applications for such
reigsues, renewals, extensions, reexamination cerdificates and supplementary protection ¢eriificates, the
saime 1o be held and anjoysd by said ASSIGNEE and their successors, assighs and legal representatives (o
the full ends of the terms for which sdid patents, registrations, confirmations, imporiation certificates,
feexamination cerfficates, supplamentary protection cedificates, reigsues, renewals and exiensions may ba
granted, ag fully and entirely ae tha same would have been held and enjoyed by us Fhis sale, assignment
and tradsfer had not-been mads.

“We hereby authorize ABBIGNEE and their repressntatives o insett in this Assignment the fling date(s) and
Application Number{s) of said patent application{s) when notified thereaf

And we hereby covenant and agres that we will, at any tine, (i} upor the request, but at the expense, of
ASSIGNEE or their successors, assighs or legal rapresentatives exgoute and deliver alt documents that roay
he necassary or desirable to perfact the fitle to the Toragoing inventions and disctveries. patent applications,
patents, registrations, confirmations, importation.certificates, reissues, renewals, axtansions, reexamination
certificates, subplernentary protection centificatés and applications withint the scope of (8)-ahd (&) in
ASBIGNEE or their successars, assigns or legal refresentativey, including the execution and procurement
of ail further documents evidencing this sale, agsignment and tansfer as may be necessary or desirable for
recording the same in the palent ofiite or other intellectual proparty office, zgency or the fike of any country
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orragion, (i) upon the request, bul at the expense,; of ASSIGNEE or their succeasors, assigns orlegal
representatives exsoute all additional patent applications within the scope of (3}, ($)and &) and all
appiications within the scope of (8) or {9) and (i} make all rightful aaths and declarations and do all lawfi
acts réquisite for procuring the samg _nr fo alding therein, without further corapensation, but at the expenss
of ASSIGNEE ortheir successors, assigng or legal representatives.

This Assignment iy effective as fiom the sarliest priority date as stated above.

Exscutad this .

N
b3

Cnnstophe. Thomas Bram

ACKNOWLEDGEMENT

State of &

Cotnty of _&ds

ZQ:; personally appeared before pig

5 5 fo me knpwn and knigwn by e o Be the same peron desaribed
1 who sxecuted the mregumg A:ssmnment and acknowledged that {(s)he executed the same of His (her}

own fres will for he purpose set forth,

R
: ; 5
N wulﬁiy &‘%&3&
Wmm ‘.
Moy 19200
7(\ F“{w\ Lk e L R
Exscuted this ] & “day of 5}*?3;75 Codvil ap o7
) cr" i :'l
AR o 5
S S -
o8 i g L8,
Clintort &, Brogks
ACKNOWLEDGEMENT
State of _ )/ 1¢ \( s &y )
VB8
County of 3

&
R
Lo

L
On tm? £ 7 o day of f ‘}f 7(1'«»!»: ;f 207 p°r sonally ‘appsared befare me
o F m\&“\\‘\ aj'%' mf’%(zi'* o fo-me known and known by me o be the same person dascribed
iz} and who exsculed the foregoing Assigament and acknowledged that { {s)he executed the same of his (tier)
own frae will for the purpose sel forth.

{Seah

AR AL

"‘“‘*‘”‘“"‘mﬁf“ry ﬁutﬂsc

B atdancat
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Exaruied this

State of _{ 3
¥ s.5
Courty o 3

$ personally appeared hefore me

o lHE s to me known and known by e 'to be the same person described
inand whc: mewted ‘me foregoing Assignment and acknowledged that {sthe exaculed the same of his (her)
owe free will for the purpose set farth.

Qn this |

(Seml

.

Executed this dayof _ ¥
L LS.
Ying Hou
ACKNOWLEDGEMENT
. i
Stateof & 39 y
) 882
)

O thizs T gavar S48 208 personally appeared before me

£ 8 to e known and known by me 1o be the same person-described
in QM ‘&ézc‘« emcuted the foregomg Agsignment and acknowledged that (s}he executad the same of his (her)
own free will for the purpose set forth.

{Enad

ot

838n 1\ Fiags

\i«:aﬂ::rw ssi;é'm o
vttt of Mossaohussi

hos3
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Exscuted this day of e
LS

Yue L
ACHNOWLEDGEMENT
Siate. of j

188
Courtty of . }
On this day of . 20_, perscnally appeared before me

to meknownand known:by me to be the sames persen desoribed
in and who exetutad the foregoing Assignment and acknowledged that (sthe executed the same of his {he)
owh free will for the purpose set forh,

{Seal}

Notary Public

Executad this

day of

N I

Yipin Lu
ACKNOWLEDGEMENT

Btate of Ldg

County of L

20 personally appeared befors me

43 A i § o 1o me known and known by me fo be the same person deseribed
in Bhd whm exemnea the foreg,mmg Assignment and acknowledged that (sihe executed the same of his {hen)
own fres will fof the purpose set forth.

{Seal

K]

g

&ssszm B, ‘s"sm
Wetary Pu

Notary Sultic

S Commonennlihof Ma ssmchzmi?s

My Commission Fxgiras

Moy w200
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5 Tl TR § &
Executed this &9 day of Sopneg®™
N
E o B
R \\“\\“\“\“‘\“ ) LS

Troy Smith

ACKNOWLEDGEMENT
State of L\t :

¥ 8.8
County of | _ ’

¥ 210 208 perconally appeared before me

; SR 3 ' fo-me known and known by me to be the same parson-deseribed
in and'whe executed the foregoing Assignmant and acknowledged that (s}he exacuted the same of hiy {har)
own free will for the purpose set' forth.

Onthis

{Seab

fewmicy N Yau

Notary Public

Commonwealth of Mowachssls
My Commission Dxpleas

T My de 200

Executed this

TN e e

& AR e
R R R
& * 3

3

Moo Je Sung

ACKNOWLEDGEMENT
)
JER
County of ¥

On this day of personaily appeared befors me
e W S S84 1o me known and kaown by me o be the samea parson deseribad

in and who executed the foregoing A-séi’gn ment and acknowladged that (s)he executed the same of hig (hat}
own free wil for the purpose set forth,

{Saly

Sssice N, Yo

; o Nolore Pulie
sorEnenweolth of Wessarhisats
My Cam Spiras
Ks
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day of

Wolciech Nrena
ACKNOWLEDGEMENT
State of 34 ' )
. j 5.
County of 1V X }
Onthis k <2048 persanally appeared bafore e
e LN o S ta me known and known by me fo be the same persen described
in Bnd who execuled the foregoing Assignment and acknowledges that (s)he sxscuted the same &f Kis {hag)
own free will for the purpose set forth,
NSty Bobie  Jassion M. Yoo
N Notery Publia
Componult o Hogsochts
& r 13500 iY
e o

(Seal)
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ACCEPTANCE OF ASSIGNMENT

With reference to the Assignment to NOVARTIS AG of an invention entitied “PYRROLOPYRIMIDINE
COMPOUNDS AND THEIR USES” signed by Christopher Thomas Brain, Clinfon A. Rrooks, Guo He:
Ying Hou, Yueli, Yipin Ly, Troy Smith, Moo Sung and Wojciech Wrona; this will certify that ROVARTIS
AG actepts such Assignment,

NOVARTIS AG

By <
Name Reto Halbeisar Sabine Zeller

Funetion : Authorized sigratory Authorized sighatory
Date:

PATENT
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iping}

For good and valuable

ASHIG

SNMENT

sconsideration, the receipt and adequsey 6F which are

Patent Case PATOS2RS

wieby acknowindgad, we

Christopher Thomas BRAIN.

citicen of United Kingdom

Novartis ingtibdes %o BioMeadicsl
Researeh, inc

250 Massachusedts
Cambridge, MA 02138

LISA

o

Avenua

Chinton AL BROOKS

f Urdted States of

JI&T4 Ridgedrest Rd.

Grmpna, Georgis 3

ug

citizen of the Uritad States of

Arerics

Movartis
Reﬁeam?‘., g

250 Massachuseits Avenue

Cambridge, |

or Biphedica

LIGA

fing HOU Sitizen of China Novartis instides for BioMeadical
Researeh, Inc
280 Massachusatts Avenus

Cambridye, MA D24

LSA

Y L citizsn ot Ching China Novartis instiutes for
BioMadical Research Co., Lid.

Ma. 8 Building

Zhangiiang Hi-Tech Park, Pudong New

Asea

Shanghai 201203

Lane 898 Halnt Road

Vi LU

citizen of Ching

Novartis inst
Hegeamh, Em:.

400 Tachnalogy ‘Square
Carnbeidge, MA 0213

LIBA

ay far BioMadionl

Troy SMITH

SHizen of United ‘.‘ 5 of
Arerios

Nowvaris institutes for BioMedioal
Resaarch
2ED Massachusets Avenue
Canibridgs, MA D2138

LISA

Moo SUNG

- citizenof South Korea s
Republic of Korega:

Novartis nsfitat

oe for Biokieding

NEsREr
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FPage 2

Wottiach WIRONA citizan of United States of ~ Novartis institites for Biolsdios)
: Araering y .

Reseursh, Ine,

280 Magsachusetis Avenue
Cambridys, MA 03433

UEA

do heraby sell; ausic & BWESS
Laonfederation, of Lichistrass 0 wland, (Rersinafler raferad 1o as the "ASSIGNEE" and
e successors, assigns and lagal representatives, aff of ray right, fitle and interest for all countties of the
worid i and 1 () 5

FYRROLOPYRIIDINE COMPCUNDS AND THEIR USES

and Sled inthe Uniled Stalzs Patent and Trademark Office O 20 and accardad Application
Numnber , T andior filed in the RO/ ary , , 28 and acconded
internatipnal Patent Application Number BOTY ”. {2} the paient application(s) ilentifiad
v {1 (8yall nationsl steges of any international patent application dentified in {1}, {8} a&ll other patant
applications in ail countrias and regions claiming the pricnty of the provisional or nor-provisional patent
application filed in the United States Patent and Trademark Offics on Augusl 32, 2008 and acaordad
Appiination Number §1/081037, (5) for all patent spglications, ak righis of priosity bessd upen the United
States patent applivation identified in {4} in all couniries and regions under the Paris Dorvention for the
Frotection of Industial Property, the Inter-American Convention ralating to Inventions, Palents, Designs, and
industrial Models and all othar intemational agraaments to which the Unitad States now is or haveafier
becomes a signatory and, if the United Statas pateni spplication identified in (4] is 3 provisional patent
2pplication, under 35 USC 119(e) {including the right ta file patent apphcations on sald inventiong and
discoveries in the names of ASSHENEE or their designees or in aur rrevigs, ot thair slection and w
accordanue with applicable law v &l countries and regiong), (8y alt contihuations and divisions ofany Dnited
States patent application or international patant application designating the United States identified in 1),
any national stages of any interasdional application idestified in {1) and any patentappiinations within the
seope of (3) (ncluding further continuations and divisions sush as, but riot limited fo, continuations of
cantinuations and continuations of divisions), H21(4yand (B8 harelnafier referrad 1o collectivaly as " patent
appdications™), (7 all patents that are granted on any of sald patent applications, (8) & registrations and
confirmations of, and imporiation certificates based upon, one or more of said patents and apalications far
suizh ragistrations, confirmations and im portation certficales and (9) ol reissues, renewals and extensions of
said patents, reylstrations, confinations ang importation certificates, reexamination cerificatas isstad for
said patents and suppamentary protection certificates hased upan said patents and applicetions for such
reissuss, renswals, gxiensions, reexamination certificates and supplemeniary protisction caniicates, e
zame to be held and anjoved by sald ASBIGNEE and thelr Surcassorg, assivns and logel represEntatives to
the full ande of the torms for which said patents, registrations, confirmations, imponation cartificates,
reexanvination certificates, supplementary protection certificatas, reissues, renswals and extensions may be
granted, as fully and antively a8 the same would have beer hald and enjoyed by us if this sals, assignment
and fransfer had not been made.

“We hereby authorize ASSIGNEE and their represenialives to insert in this Assignmant the filing dide(s) and
Applcation Number(s) of said patant applization{s) whan noutified thereof,
And we hereby covenant and agree that we will, a3 any time, (i vpan the request, but at the avpense, of
ASSIGNEE or thelr sucosssors, sesigns or legal representatives exacude and deliver all documents that may
be necgssary or desirable (o parfect the tile 1o the foregeing Inventions and discoveries. patent applications,
patents, negistralions, confirmations, importation cerfificates, rejssues, ranewals, sxtansions, reexamingtion
certificates, supplementary profection certificates and applications within the scepe of (8) and {3) in
ASRIGREE of thiir successars, asaigns or iagal represeniatives, including the execution and procurament
of &l further dosumants evidencing this salg, assignmant and fransfer as may be necessary ot desirable for
recording the same in the patant office or other intefiactial property office, agency or the like of any courntry
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or region, () upon the request but al the expense, of ABSIGNEE of thelr successars, assigns of legal
representalives execule afl adaitional patent applications within the scope-of (31, (4) and (B) and sl
apphications within the geope of (B)or {8 and () mades all vghtful caths anid desldrations and do-aff lawitd
acts requisite for procuring the ssmeor for aiding therely, withoutfurther compensalion, but gt the axpense
of ABSIGKEE or theilr suncassors, assions or legal ropresentatives,

This Assigriment is effective as ot he carliest priorily date as stoted abovs

Exeouted s dayof

_,,,
@

Dheigtopher Thomas Brain

ACKNOWLEDGEMENT

Stale of

s
@
o

on this day of . 20, personally sppeared before me

o me krown and Known by mis fo be the sams person described
in and who executed the fore mg Agsignment and acknowledged that (siheexecuted the same of his the
owry free will for the purpose set forth,

{Senl)

Notary Public

Expoyedihis  deyof 20

_ LB
Clinton A, Brooks
ACKNOWLEDGEMENT
Siate of )

183

County of )
Onthis dayof 20 personaliy-appeared before me

A N b e Knowrand known By meto be the same persad deseribed
in and who sxecubed the foregoing Assignreent and acknowiandgad that {sihe exacited the seme of s {he)
own free will for the purpose st farth,

g

(Sesnl)

Notary Public

PATENT
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Executed this day of . P
LS.
G He
ACKNOWLEDGEMENT
State of )
}15.8
County-of }
Qn ihis dayof . 20 personaliy appearad before me

ta me kncar and Epowr by me  be the same parson descrbed
i ang who sxecuted the fomm;r‘g Assignment and ackrovsledged that {sihe executed the same of hig (her)
own free will for the purpase sat forth,

{Geal)

Notary Public

Exsouted i dayof 20

LA
Yy Mou
ACKNOWLEDGEMENT
Stata of }
158
Courgy of }
Qn this day of . , 20, pevsonally appeared before ms

o me known and Efrwwn v et b ihe same person describad
in and who executed the foragoing Assignmant and ssknowledged tha t b axenuted the same of his {her)
i frae will for the purpose sat fosth,

{Seal)

Motary Public

PATENT
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: " A
Exavuted fhis “Q?w day of wf@_‘f‘ D
K t
f .
f .‘;NW.,W‘“ )
il LS.

Yuedld A\t
R

ACKNOWLEDGEMENY

Siate of

\,,,g.,,\,
@
®

County of

Orihis day of L 20, personally appeared balore e
S i e known and known by ms o be the same person described
in and who executed the foragoing Assignment and acknowledged that (sihe exacuted the sare of his (her)

own frae will for the purpose sel forth.

{Seal)
Notwry Public
Fxrecuted this dayeof 2
L8
Yipin Ly
ACKNOWLEDGEMENT
State of _ }
16,8
Dounty of }
Onthis _ dayof V20, personally appeered before me

. to me known and known by ma to be the same parson desoribed
in and who exscuted the forégoing Assignment end ackrowledyged that (sihe sxsouted the same of his (her)
o Tree will for the purposa set forth,

{Saah

Motary Public

PATENT
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Exacutad this dayof . e

Troy Smith

ACKNOWLEDGEMENY

State of

»..,VW
(453
10

County of

o)

Oy i

155

day of , (20, personally ame& ed bafire me

o mc Enown gnd Known by me to be fhe same person desg rb&*d
noang who sxecuted the fer@qa ng Assignment and acknvwiedged that (sihe executad the same of his (her}

e Tres witl for the purpose set forth.

-

Beal)

)

=
3
£

tary Public

Execided this day of .20

LS
Moo Sung
ACKNOWLEDGEMENT
State of )
188
County of 3
Onthis  dayof 20 pensonlly appeared bafore me

fo i krowry and kivown by mig to be'ths same parson described
it andwha exscuted the foregoing Assighment and asknowledged that (8ihe execited the same of his (et)
oweryfrae will for the purposs set forth.

(Senl)

Rimary Public
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Gy
el
]
Tt

Exenuied this g

Woiniech Wrong

ACKNOWLERCEMENT

State of

Cruinty of

i and who executed the foragoing Assignn
o free will far the purposs set fart,

{Seal)

£ i C Tt 2
i thils dayof s 20, personally appeared before me

o e Kngws and Known by ms fo be the sams porson describad
lentand acknowledged that (sihe exeruted the same of hig ther}

MNotary Pubilic
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AGUEPTANCE OF ASSIGNMENT

With reference o the Assignment to NOVARTIS AG of an invention entitied “RYRROLOPYRIMIDINE
COMPOUNDS AND THEIR USES” signed by Cheistopher Thomas Braln, Clinton A Brooks, Bus He,
Ying Hou, Yue Ll Yipin Ly, Troy Smith, Moo Sung and Wojsieeh Wrona: this will certify that NOVARTIS
AG mocephs such Assignment

NOVARTIS AG

By

Name Reto Halbsisen Sabine Zeller
Fungtion ; Authorized signatory Authorized signatory

Date:

PATENT
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ATTESTATION

1, the undersigned Civll Law Notary iny Basal, Switreriand, Dr. Maithias Stashelin, cortify
harewith that the signatures stteched heretofore arg the genuine signatures of Mr. Reto
Halbelsen, citizen of Wahlan/BL, Switzerland, residing in Laufen/BlL, Switzeriand, and
Ms. Sabine Zeller, dtizen of OrmalingenyBL, Switzerland, rasiding in Gelterkinden/BL,
Switreriand, both acting for Novartls A, in Basel, Switzerland, both as proxy holders,
hoth with joint signature,

The authenticity of the signatures was established by rmeans of comparisan,

BASEL, Switzeriand, this 20" {twentieth] day of November 2009 (two thousand and nine)
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