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EXECUTION VERSION

corporation {the “Seller”™) and RaNA Therapeutics, Inc., a Delaware corporation {the “Buver™).
Capitalized terms used but not defined in thiy Patent Assignment shall have the respective
meanings aseribed to them in the Asset Purchase Agreement, dated as of the date hereof]
between the Buyer and the Seller {the “Purchase Agreement”).

WHEREAS, pursuant o and on the terms and conditions set forth i the Purchase
Agreement, the Seller has agreed to assign to the Buyer all of its and the Selling Subsidiaries’
right, title and mterest in and to {a) all issued patents and pending patent applications identified
on Schedule A ("Scheduled Patents™), (b} any patents or patent applications claiming priority to
any of the Scheduled Patents, including any continuation, divisional, continustion-in-part,
substitution, reissue, renewal, reexamingtion, supplemental protection certificate, cerificate of
correction, extension, and foreign counterparnt of any such Scheduled Patents, and {c} the right to
recover for past, present or future miringement of any of the foregoing (all of the foregoing in
clauses (a), (b) and {¢), the “Transferred Patent Rights™ ) and

WHEREAS, the Buver destres to acquire all such right, title and interest in and to the
Transferred Patent Rights,

NOW, THEREFORE, in consideration of the mutual promises st forth in the Purchase
Agreement and other good and valuable consideration, the receipt and sufficiency of which are
hereby acknowledged, the Seller and the Bayer hereby agree as follows:

i The Selfer hereby assigns 1o the Buyer, and Buyer hereby acceps, all of the
Seller’s right, title and interest in and to the Transferred Patent Rights,

2. The Seller agrees to execute all necessary documents and to do all acts reasonably
necessary to vest and confirn: in the Buyer, its successors and assigns, the legal title to all the
Transferred Patent Rights, without further compensation but at the expense of the Buyer or i3
successors and assigns,

3. The Seller does hereby authorize and request the Conumissioner for Patents i the
United States Patent and Trademark and the officials of corresponding entities or agencies in any
applicable jurisdictions to {a) record and register this Patent Assigniment to the Buyer, ifs
suceessors and assigng, (b} record the Buver, #s successors and assigns as the assignee and
owner of the Transferred Patent Rights, and (o) tssue any and all patenis or certificates of
invention that may be granted upon any of the Transferred Patent Rights in the name of Buyer,

its successors and assigns, as the assignee to the entire inferest theremn.
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4, Neither the representations snd warrantizs nor the rights, remedies or obligaticns
of the parties under the Purchase Agreement shall be deemed to be enlarged, modified or altered
in anv way by this Patent Assignment, and the Seller is not making any representations or
warranties of any kind whatsogver by virtue of, and shall bave no hability under, this Patent
Assignment. This Patent Assignment is subject in all respects to the terms and conditions of the
Purchase Agreement, and in the event of any conflict between this Patent Assignment and the
Purchase Agreement, the terms of the Purchase Agreement shall govern and control.

5. This Patent Assigoment and any claims anising hereunder shall be governed by
and construed i accordance with the Laws of the State of Delaware, without giving effect o any
choice or conflict of Law provision or rule that would cause the application of Laws of any
jurisdiction other than those of the State of Delaware. Each of the pasties {a} consents to subuyit
itself to the exchusive personal jm‘i%dictioix of any state or federal court sitting in the State of
Delaware, County of New Castle, in any action or proceeding arising out of or relsting to this
Patent Assigmment, (b) agrees that all claims in respect of such action or proceeding may be
heard and determined in any such court, {¢) agrees that #f shall not atenpt {o deny or defeat such
personal jurisdiction by motion or other request for leave from any such court and (d) agrees not
to bring zmy action or pr"ot:euiimz arising out of or relating to this Patent Assignment in any other
conrt. Each of the parties waives any ddema, of mconvenient forum to the maintenance of any
action or proceeding so brought and watves any bond, surety or other security that might be
required of any other parw with vespect thereto. Either party mayv make service on the other
party by sending or delivering a copy of the process to the party to be served at the address and
in the manner provided for the giving of notices in Section 6.1 of the Purchase Agreement.
Nothing m this paragraph 5, however, shall atfect the right of any party to serve fegal process
any other manner permitted by law.

6. This Patent Asstznment may be executed m counterparts, each of which shall be
deemed an original but both of which together shall be considered one and the same agresment
and shall hmmm effective when counterparts have been signed by each of the parties gnd
delivered to the other party, it being understood that both parties need not sign the same
counterpart.  This Patent Assignment may be executed and delivered by facsimile or pdf
trAnSASSion,

{Remainder of Page Intentionally Lefs Blawnk.]
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Fxevuted ax of this 77

day of <

SHIRE HUMAN GENETIC THERAPIES,
INC.

Namey  Jason Baranski

Titdes Secretarv/Dirsoto

~Stateof

{ounty of

i this ¢ 816, before me, the undersigned notary public,
personally appeared < gmved to me through satisfiwtory evidence of
identification, which was {09 Sovgs wmey™ s {o be the person whose namg 1s signed
o the preveding document, and acknow edé,&d 1o me that he signed # voluntanly for #s
stated purpose.

{affix seal]

No;aty Pubii g
 BOOMMORWERLTH OF M888AT SIS E
My t‘«‘nmmssszan Capnag

{Signature Page to Patent Assignment dgreement}
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parsonally ﬁ*}peared
flsetifioation, which was, &

ACCEPTED:
RANA THERAPEUTHIS, NG,

By ‘&& A

Ronald C. Rumud Ir

S,

rtrrnenns
o,
“
R d

s

H

G ey,
P e,
¢ %
&

e

Ranwe

Title:  Presicdent and Chief Executive Officer
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Ow thin A& day of

TREPOSE,

SER 2016, before me, the undersigned notary public,
. proved to me through satisfactory evidence of
1o be the person whose name is signed on

the preceding document, wad ankmw '{i»’ﬂs‘:&‘s‘ R ihat he signed it voluntarily for iis sinted

jaf¥ix seal] o
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Motary Pubﬁzc
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Schedule A

DELIVERY OF
 MRNAFOR THE
United States *{\U(IWFW&TM\ e
of Ararica | OF PROTEINS AND | Converted | 61/265653
"  ENZYMES IN
- HUMAN GENETIC
| DISEASES
DELIVERY OF
 MRNA FOR THE
United States Al XG\IEMIHEQ\ o vy
¢ Ammarcs | OF PROTEINS AND | Abandoned | 12/957340
AN . ENZYMES IN
- HUMAN GENETIC
| DISEASES
e e LIVER SPECIFIC N
{E‘ii;‘f‘:“  DELIVERY OF | Published | 13/800501 ﬁgf;‘f
COTEHEE L MESSENGER RNA =
United States MR\A IHER A‘F‘{ S P
of America | FORUREACYCLE | Published | 14530938
,,,,,,,, | DISORDERS | oo T
Ny T LIVER SPECIFIC -
United States | “ppy ivepy OF Published | 15/002.226 | CO-APT
DPARISTICR |y ypociNGER RNA 2016
DELIVERY OF
 MRNA FOR THE
Patent | AUGMENTATION
Cooperation | OF PROTEINS AND | National
Treaty | ENZYMESIN
 HUMAN GENETIC
DISEASES
DELIVERY OF
 MRNA FOR THE
Aunsiralia | AUGMENTATION Granted | 2010326132
OF PROTEINS AND
. ENZYMESIN

O1-Deg-
2009

30-Now
2010

19-Tane

~3

BCT/USIO | 30-Now-
38457 2010

30-Nov- | 200032613
2010 2
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HUMAN GENETIC
DISEASES

Australia

DELIVERY OF
 MRNAFOR THE
- AUGMENTATION
OF PROTEINS AND
 ENZYMES IN

- HUMAN GENETIC
 DISEASES

Granted

2014250713

3G-Nov-
2010

201425071

3

Australin

DELIVERY OF
 MRNA FOR THE
 AUGMENTATION
- OF PROTEINS AND
 ENZYMESIN

- HUMAN GENETIC
| DISEASES

Pending

MIA250450

30-Nov-
2040

Canada

DELIVERY OF

. MRNAFOR THE

- AUGMENTATION
- OF PROTEINS AND
 ENZYMESIN

- HUMAN GENETIC
: DISEASES

Pending

30-Nov-
2010

European
Patent
Convention

DELIVERY OF
 MRNA POR THE
- AUGMENTATION
- OF PROTEINS AND
 ENZYMES IN

- HUMAN GENETIC
: DISEASES

Published

10835016 .6

30-Nov-
20180

Hong kong

DELIVERY OF
 MRNA FOR THFE
 AUGMENTATION
- OF PROTEINS AND
. ENZYMESIN

- HUMAN GENETIC
' DISEASES

Published

13104368 1

30-Now-
2010

New Zealand |

DELIVERY OF
~ MRNAFOR THE
- AUGMENTATION

Granted

800616

30-Nowv~
2010

600616
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 ENZYMESIN
- HUMAN GENETIC
__ DISEASES

- OF PROTEINS AND

New Fealand

DELIVERY OF
- MRNAFORTHE
- AUGMENTATION

 ENZYMES IN
- HUMAN GENETIC
 DISEASES

OF PROTEINS AND

Granted

700688

3-Nov-
2010

TOO0&EE

New Zealand

of Ameriva

United Siates |

DELIVERY OF
 MRNA FOR THE
- AUGMENTATION

- HUMAN GENETIC
DISEASES

- mRNA FOR USE IN

TREATME

DRISEASES

NTOF

OF PROTEINS AND

Pending

Converted

716192

61/418389

30-Nov-
2010

30-Nov-
010

of America

“mRNA FOR USE IN
United Sates |
 HUMAN GENETIC

TREATMENT OF

DISEASES

Granted

137306781

29-Nowv-
2011

8853377

of Americg

mBEMA FOR USE IN
Uhted States |
- HUMAN GENETIC

TREATMENT OF

DISEASES

Oranted

147325594

08-Jul-
2014

29061021

of America

“mRNA FOR LSE IN
United States |
- HUMAN GENETIC

TREATMENT OF

DISEASES

Published

14/714871

I8-May~
2015

Patent
Cooperation
Treaty

- mRNA FOR USE IN

TREATMENT OF

. HUMAN GENETIC
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United States |
of America |

CLEAVABLE
LIPIDS

Converted

517404745

O8-Jun-
2011

United States |
of America |

LYOPHILIZED
LIPQROMAL
FORMULATIONS

Conyerted

61/404882

OS-Jun-
2011

Patent
Cooperation
Treaty

CLEAVABLE
LIPIDS

Mationad

POT/USTIYY
31663

08-Jun-~
2012

" CLEAVABLE
LIPIDS

2012267578

08-Jun-
2012

Brazi

TCLEAVABLE |

LIPIDS

Pending

1120130315 1

520

O8-Jun-
2012

CLEAVABLE

G&-Jun-~

Republic)

Tanada - . sndhing 283 3

,,,,,,,,,, Conada | upips | Pendwe | RO 1 00 |
{f}“‘?g CLEAVABLE Granteq | 2012800363 | 08-Jun- | 702012800
\eopies LIPIDS ranted 076 2017 36307.6

China
{People's
Republic)

CLEAVABLE
LIPIDS

Pending

2010108842

86.3

O8-Jun-~
2012

buropean
Patent
Convention

CLEAVABLE
LIPIDS

Published

PE728004.8

08-Jun-
2012

Hong Kong

CLEAVABLE
LIPIDS

Published

141103749

08~Jun~
2012

CLEAVABLE

10971/DEL

g8-Jun-

LIPIDS

197096

India LIPIDS Peading | "wipigys 2012
CLEAVABLE . 2014- 08-Jun- .
AP \ N Frante - 5 225587
Japan LIPIDS Granted | 44097 2017 | 0023
| CLEAVABLE 3016- 3&-Jun-
Japan Pending

2012

United States |

United States |
of Amenica |

CLEAVABLE
IS

%1\{) MET HOD‘}
FOR MENA

DELIVERY

Published

Converted

14/124615

61/494881

O&-Jun-
2011

ERVTOBINGYLE

ActivellS §

HOIO03240. 2

PATENT
REEL: 064163 FRAME: 0858



Patent
Cooperation
Treaty

LIFID
MNAMNOPARTICLE
COMPOSITIONS
AND METHODS

FOR MENA
DELIVERY

Maticnal

PCTAUSIYY
31724

08-Jun-
22

Australia

LIPID
NANOPARTICLE
COMPOSITIONS
AND METHODS
FOR MRNA
DELIVERY

Pending

2012267531

O&-Jun-~
2012

Brazil

LIPID
NANOQPARTICLE
COMPOSITIONS
AND METHODS

FOR MRNA
DELIVERY

Pending

12030313
S35

{8-Jun-
2012

Canada

LIPID
NANOPARTICLE
COMPOSITIONS
AND METHODS
FOR MRNA
DELIVERY

Pending

2R3I&O6Y

O&-Jun-
20812

Chile

LIPID
NANOPARTICLE
AND METHODS

FOR MRNA
DELIVERY

Published

CL2013~
03478

08-Jun~
2012

{hina
{People’s
Republic}

LIFID
NANOPARTICLE
COMPOSITIONS
AND METHODS

FOR MRNA
DELIVERY

Published

2012800363
0R.5

8- Fan-
2012

European
Patemt
Conveniion

COMPOSITIONS

__ANDMETHODS |

12728007 ]

0%-Juns
2012
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FOR MRNA
DELIVERY

Hong Kong

TIPID

COMPOSITIONS

AND METHODS
FOR MRNA
DELIVERY

Published

141103080

08-Jun-
2012

Hong Kong

LIPiD
MNANOPARTICLE
COMPOSITIONS
AND METHODS

FOR MENA
DELIVERY

Puhlished

141127359

{8-Jute
2042

Israel

LIPID
NANOPARTICLE
COMPOSITIONS
AND METHODS

FORMRNA
DELIVERY

Pending

229699

08~ Jun-
2012

India

LIRID
COMPOSITIONS
AND METHODS

FOR MRNA
DELIVERY

Pending

SO/DELNP

2014

O8-Jun-
2012

dapan

LIPID

NANOPARTICLE

COMPOSITIONS
AND METHODS
FOR MRNA
DELIVERY

Pyhlished

2014
514907

O&-Jun-~
2012

Japan

LIPID
NANOPARTICLE
COMPOSITIONS
AND METHODS
FOR MRNA
DELIVERY

Pending

2016~
200575

08-Jun-

2012
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Kores,
Repubidic of

LIFD

MNANOPARTICLE

COMPOSITIONS
AND METHODS
FOR MRNA
DELIVERY

Pending

102014~
FON0142

(8-Jun-

2012

Mexico

LIPID
NANOPARTICLE
COMPOSITIONS
AND METHODS
FOR MRNA
DELIVERY

Published

h"ix’)‘% ))jEG i ?‘
/014419

O&-Jun-
2012

New Fealand |

LIPID
NANQPARTICLE
COMPOSITIONS
AND METHODS
FOR MRNA
DELIVERY

Allowed

{(8-Jun~
2012

Mew Zealand

LIPID
NANOPARTICLE
COMPOSITIONS
AND METHODS
FOR MRNA
DELIVERY

Pending

719345

O8-Tun-
20812

Peru

LIPID
NANOPARTICLE
AND METHODS

FOR MRNA
DELIVERY

Published

08~ Jun-~
2012

Russian
Faderation

LIFID
NANOPARTICLE
COMPOSITIONS
AND METHODS

FOR MRNA
DELIVERY

Penling

2013154205

8- Fan-
2012

COMPOSITIONS

__AND METHODS _

J8<Jun-
2012
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FOR MRNA
DELIVERY

United States

of America

LIRID
NANGQPARTICLE
COMPOSITIONS
AND METHODS
FOR MRNA
DELIVERY

05-Mar-

Pablished

of Americs

MRNA THERAPRY
United States | i THERAPY

FOR FABRY
DISEASE

144308546 | S g 360 a5

Oranted 2014

United States

of America

PULMONARY
DELIVERY QF
MRNA

18-Tun-

¥ g'\'.‘ )F‘Qz
144308554 014

Allowed

South Africa

of America

LIPID
NANQPARTICLE
COMPOSITIONS
AND METHQDS

FOR MRNA

IONIZABLE

 CATIONIC LIPIDS

O8-Jun-

2013408973 2012

Pending

hMars

Converted | 61/617468 - 3019

Patent
Cooperation
Treaty

 IONIZABLE
- CATIONIC LIPIDS

29-Mar-
2013

PCT/USTHS

National 34602

Anstralia

: HONIZABLE
_CATIONIC LIPIDS

29-Muar-

23787 2013

3

3

Lot

Pending | 201

Brazil

IONIZABLE
- CATIONIC LIPIDS

1120140241

317

35-Mar-

Pending N
= 2013

Canada

HONIZABLE
 CATIONIC LIPIDS

29-Mar~

2868034 013

Pending

China
{People’s
Republic)

 IONIZABLE
 CATIONIC LIPIDS

2013800263
328

29-Mar-

£ 308 TG SO
Published 5013

European
Patent
Convention

 IONIZABLE
- CATIONIC LIPIDS

29-Mar~

Published 13768446.0 2013
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Hong Kong

IONIZABLE
_CATIONIC LIPIDS

Pending 151074342

India

IONIZABLE

519/DELN

Pending BI04

Japan

| CATIONIC LIPIDS
TTTIONIZABLE
. CATIONIC LIPIDS

Publishedd

2015-
203636

20-Mar-
23

of America

United States |

; IONIZABLE
- CATIONIC LIFIDS

Allowed 143859023

29-Sep-
2014

of America

of America

Tnited States |

United States |

IONIZABLE
ATIONIC LIPIDS

¥

. NEUTRAL
_ NANOPARTICLES

Converted

Pending 15/368280

£1/4a17478

12-Deg-
2016

29-Mar-
2012

Patent
Cooperation
Treaty

LIPID-DERIVED
MNEUTRAL

_ NANOPARTICLES

v PCT/USIZ/
National PCT/USE

34604

29-Mar-
2013

Australia

LIPID-DERIVED
 NEUTRAL
_ NANOPARTICLES

Pending | 2013237874

28.Mar-
2013

Braeil

LIPID-DERIVED
NEUTRAL

NANOPARTICLES

1120140241

Pending 3313

29-Mar-
2013

Canada

LIPID-DERIVED
| NEUTRAL
- NANOPARTICLES

Pending 2BOEG3Y

29-Mar-
2013

China
{People's
Republic)

LIPID-DERIVED
: NEUTRAL
NANOPARTICLES

Published

2013800263
689

29-Mar-
2013

European
Patent
Convention

LIFID-DERIVED
NELUTRAL

Puhlished

137690053

29-Mar~
2013

Hong Kong

 NANOPARTICLES

TTLIPID-DERIVED
NEUTRAL

 NANOPARTICLES

Pending 151074333

20 M-
2013

India

LIPID-DERIVED
; NELUTRAL
- NANOPARTICLES

RS2U/DELN

29-Mar-
2013
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LIPID-DERIVED
NEUTRAL
_ NANOQPARTICLES

2015-
503637

28-Mar-
2013

of America

of America

United States

United States |

DELIVERY OF
MRNA TO NON-
LUNG TARGET
| CELLS
(TRANSLOCATION

)

Published

Converted

O8-Jun-
2012

Patent
Cooperation
Treaty

FULMONARY
DELIVERY OF
mRNA TO NON-
LUNG TARGETY
CELLS

National

PUTAISTY
44771

07 -Jun-
2013

Aunstralia

PULMONARY
DELIVERY OF
MENA TGO NON-
LUNG TARGET
CELLS

Pending

07-Jun-~
20153

Brazil

PULMONARY
DELIVERY OF
MRNA TO NON-
LUNG TARGET
CELLS

Pending

1120140306
770

07 Jun-
2013

{anada

PULMONARY
DELIVERY OF
MRNA TO NON-
LUNG TARGETY
CELLS

Pending

07-Jun-
2013

{China
{People's
Republic)

PULMONARY
DELIVERY OF
MRNA TO NON-

CELLS

Published

2013800398

07 -Jun-
2013

ERVTOBINGYLE

ActiveliS 16010032462

REEL: 064163 FRAME: 0864
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Furasian
Patent
Organtzation

DELIVER
MRNA TO NON-
LUNG TARGET

S

Pendmng

201492055

07-Jun-
2013

European
Patent
Convention

MRNA TO NON-
LUNG TARGET
CELLS

Published

138001037

07-Jun-
2013

Hong Kong

PULMONARY
DELIVERY OF
MRNA TO NON-
LUNG TARGET
CELLS

Published

151089820

{7-Jun-
2013

Hong Kong

PULMONARY
DELIVERY OF
MERNA TO NON-
LUNG TARGET
CELLS

Published

151091298

07T~
2013

India

PULMONARY
MENA TO NOK-
LUNG TARGET

CELLS

Pending

HSIDEL
NP/2014

O7-Jun-~
2043

Japan

PULMONARY
DELIVERY OF
MRNA TO NON-
LUNG TARGET
CELLS

Published

2015~
516249

07 ~Jun~
2013

Mexico

PULMONARY

MRNA TO NON-

LUNG TARGET
CELLS

Published

MX/a2014
015041

G7-Jun-
2013

{nited States |

of Amernica

PULMONARY
DELIVERY OF
MRNA TO NON-
LUNG TARGET
CELLS

Published

14/406504

08-Dec-
2014

ERVTOBINGYLE

ActiveliS 16010032462

REEL: 064163 FRAME: 0865
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United States
of America

MESSENGER RNA
BASED VIRAL
PRODUCTION

Expired

12-Jun-
2012

United Siates
of Ameriva

BASED VIRAL
PRODUCTION

Converted

61/834512

13-Jun-
2013

Patent
Cooperation
Treaty

 MESSENGER RNA

BASED VIRAL
PRODUCTION

National

PCT/US A/
42129

12-Jun-
2014

Eurcpean
Patent
Convention

MESSENGER RNA

BASED VIRAL
PRODUCTION

Published

147362385

12-han-
2014

United States
of America

Lintted States
of America

 MESSENGER RNA

BASED VIRAL
PRODUCTION

NUCLEASE
RESISTANT

- POLYNUCLEQTID
| ES AND RELATED
- METHODS (POLY-

U}

Published

Converted

144898071

£1/657465

08-Jus-
22

Patent
Cooperation
Treaty

NUCLEASE
RESISTANT

POLYNUCLEQTID

ES AND USES
THEREOF

National

PCTAISIY
44769

{7 -Jun-
2013

European
Patent
Convention

NUCLEASE
RESISTANT

 POLYNUCLEOTID

ES ANDURES
THEREQF

Published

13800190 4

07-Jan-
2043

{Inited States
of America

NUCLEASE

1 RESISTANT

POLYNUCLEQTID

ES AND USES
HEREOF

Published

147406424

{i8-Dec-
2014

ERVTOBINGYLE
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of America

United States |

COMPOSITIONS
AND METHODS
FOR MRNA
DELIVERY

Converted

O7-Fheg~
2012

(]
N

61/734

Patent
Cooperation
Treaty

LIPIDIC

| NANOPARTICLES

FOR MRNA
DELIVERY

MNational

06~ e~
2013

PCTAISIE

73672

European
Patent
Convention

LIPIC

- NANOPARTICLES

FOR MRNA
DELIVERY

Published

T : 06-Drec-
S 2013

of America

United States |
of America |

United States |

COMPOSITIONS
AND METHODS
FOR MRNA

CE RNA
COMPOSITIONS
AND RELATED
METHODRS AND

Pablished

Converted

05-Jus-

147650104 | o0

14-Mar-
2013

of America

United States

CFTR MRNA
COMPOSITIONS
AND RELATED
METHODRS AND

USES

Granted

14073y | 7T

2014 9181321

of America

Flnted States

CFTR MRNA
COMPOSITIONS
AND RELATED
METHQDS AND

USES

Published

08~

14/876071 3015

Patent
Conperation
Treaty

CFTR MRNA
COMPOSITIONS
AND RELATED
METHODS AND

National

PUT/US Y
28849

Pd-Mar-
2014

Anstralia

CFTR MRNA
COMPOSITIONS
AND RELATED

Pending

{4-Mar-

2014236305 | o0

ERVTOBINGYLE
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THODS
USES

ND

Brazil

{CFTR MRNA
COMPOSITIONS
AND RELATED
METHODS AND

USES

Ponding

BR1120150
22868-2

14-Mar-
26014

Canada

CFTR MRNA
COMPOSITIONS
AND RELATED
METHODS AND
USES

Pending

2904151

14-bar-
2014

Chile

CFTR MRNA
COMPOSITIONS
AND RELATED
METHODS AND

USES

Pending

2675-2015

14-Mar-
2014

{hing
{Pepple’s
Republic)

CFTR MRNA
COMPOSITIONS
AND RELATED
METHODS AND
USES

Published

2014800150

4335

T-Mar-
2014

Eurasian
Patent

Organization |

CFTR MRNA
COMPOSITIONS
AND RELATED
METHODS AND

USES

Penling

201591477

14-Mar-
2014

European
Patent
Convention

CEFTR MRNA
COMPOSITIONS
AND RELATED
METHODS AND
USES

Published

147182844

14-Mar~
2014

Hong Kong

CFTR MRNA
COMPOSITIONS
AND RELATED
METHQDS AND

USES

Pending

161038653

{4-Mar-
2014

Hong Kong

CFTR MRNA
COMPOSITIONS

_ ANDRELATED _

Pending

101082733

14-Mar-
2014

ERVTOBINGYLE
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THODS
USES

ND

Israel

{CFTR MRNA
COMPOSITIONS
AND RELATED
METHODS AND

USES

Ponding

240982

14-Mar-
2014

Japan

CFTR MRNA
COMPOSITIONS
AND RELATED
METHODS AND
USES

Published

2016~
502924

14-dar-
2014

Kaorea,
Republic of

CFTR MRNA
COMPOSITIONS
AND RELATED
METHODS AND

USES

Published

10-2015-

TORINTT

T4-Mar-
2014

Mexica

CFTR MRNA
COMPOSITIONS
AND RELATED
METHODS AND
USES

Pending

MX/AS2015

12333

Th-Mar-
2014

New Zealand |

CFTR MRNA
COMPOSITIONS
AND RELATED
METHODS AND

USES

Penling

711657

14-Mar-
2014

CFTR MRNA
COMPOSITIONS
AND RELATED
METHODS AND
USES

Published

001986~
2015/DIN

14-Mar~
2014

Singapore

CFTR MRNA
COMPOSITIONS
AND RELATED
METHQDS AND

USES

Pending

1120150739
1V

{4-Mar-
2014

Ukraine

CFTR MRNA
COMPOSITIONS
AND RELATED

Pending

a201308754

14-Mar-
2614

ERVTOBINGYLE
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METHODS AND
USES

South Africa

of America

{CFTR MRNA
COMPOSITIONS
AND RELATED
METHODS AND

N

EN HANCUEMENT

United States é(,,!'i_ THE DELIVERY

OF NUCLEIC
ACIDS VIA
BLENDED

FORMULATIONS

Ponding

Converted

2015/07609

61/789375

14-Mar-
2014

S-Mar-
2013

Patent
Cooperation
Treaty

SYNERGISTIC
ENHANCEMENT

QF NUCLEIC
ACHIS VIA
BLENDED
FORMULATIONS

National

POCTAUSHY
28498

14-Mar-
214

buropean
Patent
Convention

SYNERGISTIC
ENHANCEMENT

| OF THE DELIVERY

OF NUCLEIC
ACIDS VIA
BLENDED

FORMULATIONS

Published

147216477

14-Mar-
204

United States

 PURIFICATION OF
 MESSENGER RNA

SYNERGISTIC
ENHANCEMENT

United Statos OF THE DELIVERY

of America

QF NUCLEIC
ACIDS VIA
BLENDED

Published

Converted

14/775818

61784990

14-Mar-
2013

ERVTOBINGYLE

ActiveliS 16010032462

REEL.:

PATENT
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Patemt METHODS FOR
Cooperation | PURIFICATION OF Mational
Treaty _MESSENGER RNA

BOTAUS I/ 4-Mar-
28441 2014

""""""""""""""""""" " METHODS FOR
Australia | PURIFICATION OF Pending | 2014236396 .

_ MESSENGER RNA :
" METHODS FOR UV B
Brazil | PURIFICATIONOF | Pending | ba) 20000 14hac
_ MESSENGER RNA - 20

- METHODS FOR
{Canada - PURIFICATION OF Pending 2902882
 MESSENGER RNA
China - METHODS FOR
{People's | PURIFICATION OF | Published
Republic) - MESSENGER RNA

14-Mar-
2014

2014300136 | 1d-Mar-
634 2014

Burasitan | METHODS FOR

Patent | PURIFICATION OF | Pending 14-Mar

201591229 Y014

QOreanization

- MESSENGER RNA

European
Patent
Conveniion

TTMETHODS FOR
- PURIFICATION OF

Published

147141501

i4-Mar-
2014

. MESSENGER ENA
- METHODS FOR

lsracl | PURIFICATION OF | Pending | 240215 | @ oMar

2014

- MESSENGER BENA
 METHODS FOR

GRAROIYET N Mar-
ndia | PURIFICATION OF | Pending | oo DELN - 14-Mar

P/2015 2014

 MESSENGER RNA
 METHODS FOR
Japan  PURIFICATION OF | Published
- MESSENGER RNA
- METHODK FOR

Kotea, | prim i e | paiae | 10-2015- | 14-Mar.
Republic of | PURIFICATION OF | Published 7024040 2614

2016+ 14-Map-
502790 2014

 MESSENGER RNA
. METHODS FOR

Mexico | PURIFICATION OF Pending
_MESSENGER RNA

MX/ALZ01R 14-Mar-
B12865 2014

 METHODS FOR
New Zealand | PURIFICATION OF Pending 710400
- MESSENGER RNA

14-Mar-
2014

ERVTOBINGYLE
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Singapore

- PURIFICATION OF
 MESSENGER RNA

METHODS FOR

1120130742
SR

14-Mar-

Pending 2014

South Africa

- PURIFICATION OF
_ MESSENGER RNA

METHODS FOR

Pending 2015/05607

of Amernca

of America

United StQIes | oo i ATION OF

United Staies |

METHODS FOR.

MESSENGER RNA

RIBONUCLEIC
ACIDS WITH 4'-
THIO-MODIFIED
NUCLEOTIDES
AND RELATED
METHODS

Published 147775915

4-Mar-

2013

Converted 617783098

of America

United Staies | gy ppp IVERING

METHODS AND
COMPOSITIONS

MRNA CODED
ANTIBODIES

23-Pec-

5197 A
G1/R20163 2013

Converted

Patent
Cooperation
Treaty

RIBONUCLEIC
ACIDS WITH 4'-
THIO-MODIFIED
NUCLEOTIDES
AND RELATED
METHODS

{4-Mar-

National 2014

Australia

RIBONUCLEIC
THIO-MODIFIED
NUCLEOTIDES
AND RELATED
METHODS

14-Mar-

014239562
2014238562 2014

Perding

Brazil

RIBONUCLEIC

ACIDS WITH 4'-
THIO-MODIFIED
NUCLEOTIDES

14-dMar-
2014

¥ S g

Pending

METHODS

ERVTOBINGYLE
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RIBONUCLEIC
- ACIDS WITH 4'-
oo THIO-MODIFIED | . SarREs {4-Mar-
Canada  NUCLEOTIDES Pending 2B02884 2014
AND RELATED
METHODS

14~Mar-

ACIDS WITH 4-
2014804101
2014

China T YALs Y
Y - THIO-MODIFIED C tend
71 ANDRELATED
; METHODS
: RIBONUCLEID
Burasian fiﬁ??zﬁfﬁi?a 14-M
e - THIO-MODIFIEY g i e 14-Mar-
Qmic::g;; . NU CLEC)T}DE g Pendmg 201591281 2014
STGAMERUAR | AND RELATED
‘ METHODS
- RIBONUCLEIC
European ACIDS 'ﬁy\fi"f}ﬁ-i 4.
Patent | TETHO:MQB{HE? Published
Convention | M‘?( "'I"'EQTIDES
~ AND RELATED
' METHODS
RIBONUCLEIC
ACIDS WiTH 4
Hong Kong T;gg?:g?fgf? Pending 161079381 i é@f;ﬂh
. AND RELATED
METHODS
RIBONUCLEIC
- ACIDS WITH 4
Israel I;?:gﬁég?;;ié} Pengding 240465 ! é}?ff .
 AND RELATED

. i4-Mar-
,«} 3 ﬂ_:‘; E
1472163582 5014

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, | METHODS |
 RIBONUCLEIC

India  ACIDS WITH 4 pending | DI V/DELN | 14-Mar-

' - THIO-MODIFIED B P/2015 2014

NUCLEOTIDES | - L

ERVTOBINGYLE

ActiveU'S 160100334v.2
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AND RELATED
METHODS

Japan

RIBONUCLEIC
ACIDS WITH 4'-
THIO-MODIFIED
MUCLEOTIDES
AND RELATED
METHODS

Published

2016~
502430

P4-Mar-
2014

Kaorea,
Republic of

RIBONUCLEIC
ACIDS WITH 4~
THIO-MODIFIED
NUCLEOQTIDES
AND RELATED
METHODS

Published

10-2015-
7021968

Teb-Mar-
2014

Mexico

RIBONUCLEIC
ACIDS WITH 4'-
THIO-MODIFIED
NUCLEOTIDES
AND RELATED

__METHODS

Published

MX/A01S
Q11943

14-Mar-
2314

New Zealand |

RIBONUCLEIC
ACIDS WITH 4
THIO-MODIFIED
NUCLEOTIDES
AND RELATED
METHODS

Pending

T10768

P4-Mar-
2014

Singapore

RIBONUCLEIC
ACIDS WITH 4'-
THIO-MODIFIED
NUCLEOTIDES
AND RELATED
METHODS

Pending

1120150747
4Q

4-Mar-
2014

United States |
of America

RIBONUCLEIC
ACIDs WITH 4~
THIO-MODIFIED
MNUCLEOTIDES
AND RELATED
METHODS

Published

14-Rep-
2018

ERVTOBINGYLE
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South Africa

Tnited States |

of America

RIBONUCLEIC
ACIDS WITH 4'-
THIO-MODIFIED
NUCLEOTIDES
AND RELATED
METHODS

ETHODRS AND
COMPOSITIONS
- FOR DELIVERING
 MRNA CODED
ANTIBODIES

Pending

Converted

2015/07603

61784903

14-Mat-
2014

14-Mar-
2013

Patent
Cooperation
Treaty

METHODS AND
COMPOSITHRINS

 FOR DELIVERING

MRKA CODED
ANTIBODIES

National

PCT/USHY

27717

14-Mar-
2014

Australia

METHODS AND
COMPOSITIONS

| FOR DELIVERING

MRNA CODED

Pending

2014239184

T4-Mar-
2014

Brazil

METHQDS AND
COMPOSITIONS

. FOR DELIVERING

MRNA CODED
ANTIBODIES

Pending

BRI120150
22855-0

14-Mar~
2014

Canada

METHODS AND
COMPOSITIONS

| FOR DELIVERING

MENA CODER
ANTIRODIES

Pending

RAMIR LY

4-Mar-
2014

China
{People's
Republic)

METHODS AND
COMPOSITIONS

FOR DELIVERING

MRNA CODED

ITIBODIES

Published

2014800101

138

4-Mar-
2014

Furasian
Patent

METHODS AND
COMPOSITIONS

__FOR DELIVERING

Pending

01591293

14-Mar-
2014

ERVTOBINGYLE
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MRNA CODED
ANTIBODIES

European
Patent
Convention

METHODS AND
. COMPOSITIONS
FOR DELIVERING
 MRNA CODED
ANTIBODIES

Published

147179451

Teb-Mar-
2014

Japan

- COMPOSITIONS
FOR DELIVERING
- MRNA CODED
ANTIBODIES

Pgblished

2018~
502526

14-Mar-
2014

METHODS AND
 COMPOSITIONS
. FOR DELIVERING
. MRNA CODED

_ANTIBODIES

Published

MX/AZ01S
Atied47

14-Mag-
2014

of America

of Americg

United States |

United Siates

 METHODS AND
 COMPOSITIONS
. FOR DELIVERING
 MRNA CODED
ANTIBODIES

MRNA
THERAPEUTIC
COMPOSITIONS
 ANDUSETO

 TREAT DISEASES
_AND DISORDERS

Published

Converted

14/775835

61/784706

14-Sep-
2018

14-Mar-
2013

Patent
Cooperation
Treaty

MRNA
THERAPEUTIC
COMPOSITIINS
 ANDUSETO
 TREAT DISEASES
 AND DISORDERS

National

14-Mar-
2014

Egropean
Patent
Convention

MRNA
THERAPEUTIC
COMPOSITIONS
. ANDUSETO
- TREAT DISEASES

Published

14718377 .8

14-Mar-
2014

ERVTOBINGYLE
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AND DISC

of America

United States |
of America

| TRE

MRNA
THERAPEUTKC
COMPOSITIONS
AND USETO
AT DISEARES
DISORDERS

United Staes | ASSESSMENT FOR
SIMEd SES | AR BFFICTENCY

OF MESSENGER
RNA

Published

Converted

14774263

&1/784233

10-Sep-
2015

14-Mar-~
2013

Patent
Cooperation
Treaty

QUANTITATIVE

 ASSESSMENT FOR
| CAP EFFICIENCY

OF MESSENGER
RNA

Nationgd

PCTAISTA
27602

14-Mar-
2014

Australia

QUANTITATIVE

| ASSESSMENT FOR
| CAP EFFICIENCY

OF MESSENGER
NA

Pending

2014239264

14-Mar-
2014

Brazil

QUANTITATIVE

- ASSESSMENT FOR

OF MESSENGER
RNA

Pending

BR1120150
22141-6

P4-Mar-
2014

{anada

QUANTITATIVE

 ASSESSMENT FOR
- CAP EFFICIENCY

OF MESSENGER
RNA

Pending

2903488

14-Mar-
2014

China
{People's
Republic)

QUANTITATIVE

. ASSESSMENT FOR
| CAP EFFICIENCY

OF MESSENGER
RNA

Published

2014800101
08.7

14-Mar~
2014

ERVTOBINGYLE
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Furasian
Patent
Organtzation

 ASSESSME
~ CAP EFFICIENCY

QUANTITATIVE

NT FOR

Pendng

201591386

14-Mar-
2014

European
Patent
Convention

QUANTITATIVE

RMA

| ASSESSMENT FOR
. CAP EFFICIENCY
- OF MESSENGER

Published

147203704

14-Mar-
2014

India

QUANTITATIVE

 ASSESSMENT FOR

AR EFFICIENCY

OF MESSENGER
RNA

Pending

SIS8/DELN
P/2015

14-Mar-
2014

Japan

QUANTITATIVE

OF MESSENGER
RNA

| ASSESSMENT FOR
~ CAP EFFICIENCY

Published

2016
502491

14-Mar-
2014

Mexico

QUANTITATIVE

RNA

 ASSESSMENT FOR
. CAP EFFICIENCY
 OF MESSENGER

Published

MX/ASZ015
011945

4-Mar-
2014

United States
of Amenca

ES

| ASSESSMENT FOR
 CAP EFFICIENCY

OF MESSENGER
RNA

United States | ASSESSMENT FOR

of America

- CAP EFFICIENCY
 OF MESSENGER

Published

Converted

14775844

{4-Sep-
2015

Patent
Cooperation
Treaty

QUANTITATIVE

- ASSESSMENT FOR
- CAP EFFICIENCY
__OF MESSENGER

PUTUSIY
27587

ERVTOBINGYLE
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Australia

QUANTITATIVE

 CAP EFFICIENCY
. OF MESSENGER
RNA

- ASSESSMENT FOR

Pending

2014239250

14-Mar-
2014

Brazi}

TTQUANTITATIVE

 ASSESSMENT FOR

 CAP EFFICIENCY

. OF MESSENGER
RNA

Pending

BR1120150
225055

14-Mar-
2014

Coanada

T QUANTITATIVE

- ASSESSMENT FOR

 CAP EFFICIENCY

. OF MESSENGER
RNA

Pending

2903487

14-Mar-
2014

Ching
{Pepple’s
Republic)

- QUANTITATIVE

 ASSESSMENT FOR

- CAP EFFICIENCY

- OF MESSENGER
RNA

Published

2014800136
283

T4-Mar-
2014

Eurasian
Patent

Organization |

QUANTITATIVE

- CAPEFFICIENCY
OF MESSENGER
RNA

| ASSESSMENT FOR

Pending

201591283

4-Mar-
2014

European
Patemnt
Convention

QUANTITATIVE

 CAP EFFICIENCY
- OF MESSENGER
_RNA

| ASSESSMENT FOR

Published

14721636 0

14-Mar-
2014

India

 ASSESSMENT FOR

- CAP EFFICIENCY

- OF MESSENGER
RNA

T QUANTITATIVE |

Pending

14-Mar-
2314

Japan

 QUANTITATIVE
- ASSESSMENT FOR

Published

14-Mar-
2014

ERVTOBINGYLE
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Mexico

- QUANTITATIVE

- ASSESSMENT FOR

- CAP EFFICIENCY Published

 OF MESSENGER
RNA

MX/AZ015 {4-Mar-
011944 2014

of Americg

of America

Usnited Siates |

United States |

QUANTITATIVE

- ASSESSMENT FOR 45
14-8ep~

2015

- CAP BEFFICIENCY Published 14/77584¢6
- OF MESSENGER
oy

\\\\\

FOR
- ARGININOSUCCIN | Converted | 61/894294 ,
- ATE SYNTHETASE M
 DEFICIENCY

of Amernica

United States |

MRNA THERAPY
FOR

- ARGININOSUCCIN | Published 14/521351

- ATE SYNTHETASE

___ _DEFICIENCY

Patent
Cooperation
Treaty

 MRNA THERAPY
FOR

- ARGININOSUCCIN | National
- ATE SYNTHETASE
E DEFICIENCY

POT/USIA! | 22-O¢t-
51841 2014

Aunstralia

 MRNA THERAPY
FOR

- ARGINIKOSUCCIN Pending | 2014340092
- ATE SYNTHETASE
 DEFICIENCY

22-0¢t-
2014

Brazil

MRNA THERAPY
FOR
ARGININOSUCCIN | Pending
ATE SYNTHETASE
___ DEFICIENCY

12016 22-0ct-
00901 4-4 2014

ERVTOBINGYLE
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Canada

NA THERAPY
FOR

- ARGININOSUCCIN

Pending

2,928,188

220t
2014

China
{People's
Republic)

FOR
- ARGININOSUCCIN
- ATE SYNTHETASE

DEFICIENCY

Pending

2014300578
607

22-0c¢t-
2014

Furasian
Pajtent
Orpanization

MRNA THERAPY

FOR

- ARGININOSUCCIN
 ATE SYNTHETASE

DEFICIENCY

Pending

201690590

22-0ct-
2014

European
Patent
Convention

MRNA THERAPY
FOR

- ARGININOSUCCIN
 ATE SYNTHETASE

DEFICIENCY

Published

147999197

22-0ct-
2014

Japan

MRNA THERAPY
FOR
ARGININOSUCCIN
ATE SYNTHETASE
 DEFICIENCY

Pending

2016-
322104

RREE e 2

2014

Mexico

of America

Usited States |

T MRNA THERAPFY
FOR

 ARGININOSUCCIN
ATE SYNTHETASE

. FORMULATIONS
FOR DELIVERY OF

Pending

Converted

MX/AZ016
F005237

61/894299

22Ot~
2014

220t
2013

of Americg

United States |

 MESSENGER RNA
| LIPID
 FORMULATIONS
FOR DELIVERY OF

 MESSENGER RNA

Converted

61853516

1d-Mar-
2014

ERVTOBINGYLE
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United States |

of America

LIPID
FORMULATIONS
- FOR DELIVERY OF

Published

14/521161

220t~
2014

Patent
Cooperation
Treaty

 MESSENGER RNA
LIPID

- FORMULATIONS

- FOR DELIVERY OF
 MESSENGER RNA

National

PCTAISYY
£1793

22-0¢t-
2014

Aunstralia

| LIFID
 FORMULATIONS
FOR DELIVERY OF
_ MESSENGER RNA

Pending

2014340188

220t
2014

Brazil

LIPID
 FORMULATIONS
FOR DELIVERY OF

Pending

112016
009077-2

2200t
2014

Canada

 MESSENGER RNA
LIPID

- FORMULATIONS
FOR DELIVERY OF
 MESSENGER RNA

Penling

2928078

220t
2014

Chile

LIPID
 FORMULATIONS

FOR DELIVERY OF
 MESSENGER RNA

Pending

2016-957

220t
2014

{China
{Peaple’s
Repubdlic)

; LIPID
 FORMULATIONS

FOR DELIVERY OF
- MESSENGER RNA

Published

2014800639
47.3

22Ot
2014

Eurasian
Patent

Organization |

FORMULATIONS
- FOR DELIVERY OF

Pending

201690576

220t~
2014

European
Patent
Convention

_ MESSENGER RNA
LIFID
 FORMULATIONS
FOR DELIVERY OF

Published

220t
2014

Israel

- MESSENGER RNA
LIFID

- FORMULATIONS
FOR DELIVERY OF
- MESSENGER RNA

Pending

2435030

22-00t=
2014
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LIPID
 FORMULATIONS Pending 2016170147 | 22-Oct-
 FOR DELIVERYOF | ~—° 08.0 2014
- MESSENGER RNA
LIPID

 FORMULATIONS Pending 2016- 22-Oct-
- FOR DELIVERY OF S 26008 2014
- MESSENGER RNA
LIFID

Kores,  FORMULATIONS Bublished 10-2016~ 2200t~
Republicef | FORDELIVERYOF | ~ TV 2277 2014
- MESSENGER RNA
LIPID

Mexico ~ FORMULATIONS Pending MX/ADI6 | 22-Oct-
R FOR DELIVERY OF S DO5238 2014
- MESSENGER RNA
LIPID

 FORMULATIONS pending T188t 220t~
FOR DELIVERY OF e 2014
- MESSENGER RNA
LIFID

Py | FORMULATIONS | o, | 000532 ) 220t
 FORDELIVERYOF | "7% 2016/DIN 2014
- MESSENGER RNA
LIPID

 FORMULATIONS pending 1120060204 | 22-Oci-
FOR DELIVERY OF it 3p 2014
- MESSENGER RNA

India

Japan

New Zegland

Singapore

 FORMULATIONS ‘. o 20
1 Fres iy "? G4 )

FOR DELIVERY OF | Fending | a201a03gse | “o,,
_ MESSENGER RNA
LIPID

| FORMULATIONS | o . |, . | 220
FOR DELIVERY OF | Fending | 201602842 1 755y

Ukraine

South Afica

Ls;it:i:f:f ﬁ{fOR_V Converted | §1/804303 :
famer  PHENYLKETONUR —
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of America

TMRNA THERAPY
{nited States
PHEMYLKETONUR

FOR

I(%

Issued

20t~
2014

of Americg

T MRNA THERAPY
United Siates
 PHENYLKETONUR

FOR

A

Pending

15349720

Hi-Now-
2016

Patent
Cooperation
Treaty

| MRNA THERAPY

FOR

PHENYLKETONUR

A

Published

POTUS T4
61830

230t~

2014

Australia

 MRNA THERAPY

FOR

PHENYLKETONUR

{A

Pending

2014340083

220t~
2014

Brazil

MRNA THERAPY
FOR.

 PHENYLKETONUR

IA

Pending

BR 112010
{20606-1

22-0t-
2014

Canada

MRNA THERAPY
FOR.

 PHENYLKETONUR

1A

Pending

Chima
{People's
Republic)

MRNA THERAPY
FOR.

 PHENYLKETONUR

A

Published

2014800376

22-Oet-
2014

Eurasian
Patent
Qrgamization

MRNA THERAPY
FOR.

 PHENYLKETONUR

A

Pending

201690581

2-Clet-

2014

Furopean
Patent
Convention

MRNA THERAPY
FOR.

 PHENYLKETONUR

{:ﬁ.\

Published

147927186

2-Chet~

2014
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Japan

~ MRNA THERAPY

FOR

IA

Pending

2016~
333331

22-Oct-
2014

Mexico

United States
of America

T MRNA THERAPY

FOR

 PHENYLKETONUR

. MRNA AND USES

THEREOF

Pendmg

Convertad

61/304246

220t
2014

22-0ct-
2013

Ulnited States
of America

CONS DELIVERY OF
MRNA AND USES

THEREOF

Converted

HR/020161

02-Jul-
2014

United Siates
of America

"CNS DELIVERY OF
. MRNA AND USES

THEREQF

Published

14/52116R

22-(cte
2014

Pajent
Cooperation
Treaty

“CNS DELIVERY OF
 MRNA AND USES

THEREQF

Published

PCTAUSHY
61780

22t
2014

Australin

"ONS DELIVERY OF
. MRNA AND USES

THEREOE

Pendiug

2014340149

22-0¢t-
2014

Brazil

UNS DELIVERY OF
- MRNA AND USES

THEREOF

Pending

1120160088
32-§

22-Oct
2014

Canada

“CNS DELIVERY OF
- MRNA AND USES

THEREOF

Pending

22-Oct-
2014

China
{People's
Republic)

“CNS DELIVERY OF
- MRNA AND USES

THEREOF

Published

2014R00376
598

22-Coct-
2014

Furasian
Patent

_Organization |

CNS DELIVERY OF
- MRINA AND USES

THEREQF

Pending

2010905838

22000t
2014

bBuropean
Patent
Convention

“CNS DELIVERY OF
- MRNA AND USES

THEREOQF

Published
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CNS DELIVERY QF

- MRNA AND USES

THE}

Panding

2016-
S22(098

of America

United States |

“CNS DELIVERY OF
~ MRNA AND USES

THEREQF

MESSENGER ENA
- THERAPY FOR
- THE TREATMENT
OF OCULAR

DISEASES

Pending

Converted

MX/A2016
003236

51/9659483

24-Mar-
2014

Patent
Cooperation
Treaty

- MRNA THERAPY
FOR TREATMENT

OF OCULAR
DISEASES

Published

19-Mar-
ity

of America

- MRNATH

United States

FOR THE
TREATMENT QF
OCULAR
DISEASES

Pending

22-Sep-
2016

European
Patent
Convention

of Amenca

Ulnited States P{ER{'FI C»‘%T{ QE\: QP
- MESSENGER RNA

MRNA THERAPY
FOR THE
TREATMENT OF
OCULAR
DISEASES

Pendmyg

Converted

15767977

61/984503

19-Mar~
2013

of America

United S@ES | oy [FICATION OF

__MESSENGER RNA_

METHODS FOR

14/696140

Cooperation
Treaty

Patent

METHODS FOR

- PURIFICATION OF

Published

PCTAISTSS

27563

Australia

_MESSENGER RNA

METHQDS FOR

| PURIFICATION OF
_ MESSENGER RNA

Pending

2015249312
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METHODS FOR

- PURIFICATION OF
 MESSENGER RNA

Pending

BR 11 2016
(124632-2

Canada

METHODS FOR

PURIFICATION OF

Pending

2044800

China

MESSENGER ENA

METHODS FOR.

 PURIFICATION OF
_ MESSENGER RNA

Pendmyg

2015300194
00X

24-Apr-
2015

Furasia

METHODS FOR

PURIFICATION OF
- MESSENGER RNA

Pending

201691696

24-Apr-
2015

Huropean
Patent
Convention

METHODS FOR

 PURIFICATION OF
_ MESSENGER RNA

Pending

Il
1A%
-
T
T
o,
fy

Amimmie”

24-Apr-
2015

{srael

METHODS FOR

PURIFICATION OF
- MESSENGER RNA

Pending

247973

24-Apr-
2018

India

METHODS FOR

PURIFICATION OF

Pending

2016

VI

2 B et
~
el
S
e
fess

24-Apr-
iR

Japan

MESSENGER RNA

METHODS FOR

 PURIFICATION OF

Pending

20 &
562218

24~Apr-
2015

South Korea

_ MESSENGER RNA

METHODS FOR

 PURIFICATION OF

Pending

2016~
TO28137

24-Apy-
2015

Mexico

 MESSENGER RNA

METHODS FOR

PURIFICATION OF

Pending

g\ri K."&\/Z Q § f)

7013965

24-Apy-
2015

New Zealand

 MESSENGER RNA

METHODS FOR

 PURIFICATION OF

Pendmnyg

724524

24-Apr-
2015

Singapore

. MESSENGER RNA

METHODS FOR

- PURIFICATION OF
_MESSENGER RNA

Pending

12016087
3Y

3

24-Apr-
2015

South Africs

METHODS FOR

PURIFICATION OF

GER ENA

Pending

24-Apr-
205
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United States |
of America

IODEGRADABLE
LIPIDS FOR
DELIVERY OF
NUCLEIC ACIDS

Converted

30-May-
2014

Patent
{Cooperation
Treaty

BIODEGRADABLE

LIPIDS FOR
DELIVERY OF
NUCLEIC ACIDS

Published

PCTAISTSS
33173

29-May-
2015

Aunstralia

BIODEGRADABLE

LIPIDS FOR
DELIVERY OF
NUCLEIC ACIDS

Pending

2015266764

29-May-
018

Brazil

“BIODEGRADABLE

LIPIDS FOR
DELIVERY OF
NUCLEIC ACIDS

Pending

BRI124160
27705R

29-May-
2015

Canada

“BIODEGRADABLE

LIPIDS FOR
DELIVERY OF
NLUCLEIC ACIDS

Penling

?".ﬁl
?’Qz”a‘“.

29-May-
2015

China

BIODEGRADABLE

LIPIDS FOR
DEL
NLUCLEIC ACIDS

Pending

NIA

29-May-
2015

European
Patent
Convention

BIODEGRADABLE

LIPIDS FOR
DELIVERY OF
NUCLEIC ACIDS

Pending

157902611

29-May-
2015

India

“BIODEGRADABLE

LIPIDS FOR
DELIVERY OF
NUCLEIC ACIDS

Penling

29-May-
2015

Japan

BIODEGRADABLE

LIPIDS FOR
DELIVERY OF
NUCLEIC ACIDS

Pending

NA

29-May-
2015

of America

- BIODEGRADABLE
United States |

LIPIDS FOR
DELIVERY OF
NUCLEIC ACIDS

Pending

S1
ket

15/314.818

29-Nov-
2016
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United States |

of America

STEREQCHEMICA
 LLY ENRICHED
- COMPOSITIONS
- FOR DELIVERY OF
 NUCLEIC ACIDS

Converted

ok

G2/016512

t

Fd-Jun-
2014

United States |

of America

- STEREQCHEMICA
- LLY ENRICHED
 COMPOSITIONS
FOR DELIVERY OF
- NUCLEIC ACIDS

Published

14749027

24-Jun-
it iR

Patent
Cooperation
Treaty

- STEREOCHEMICA
- LLY ENRICHED
- COMPOSITIONS
FOR DELIVERY OF
. NLICLEIC ACIDS

Published

I4-Jun-
2018

Aunstralia

T STEREOCHEMICA
. LLY ENRICHED
. COMPOSITIONS
FOR DELIVERY OF
| NUCLEIC ACIDS

To Be Fijed
{30M=Dec:
24)

Brazi

- STEREOUHEMICA
- LLY ENRICHED
- COMPOSITIONS
FOR DELIVERY OF
 NUCLEIC ACIDS

To Be Filed
{30M=Dec.
24)

{Canada

 STEREQUHEMICA
. LLY ENRICHED
- COMPOSITIONS
FOR DELIVERY OF
 NUCLEIC ACIDS

To Be Filed

(30M=Deg,
24)

- STEREQCHEMICA
- LLY ENRICHED
 COMPOSITIONS
- FOR DELIVERY OF
 NUCLEIC ACIDS

To Be Filad
(3OM=Dee.
24)

 STEREOCHEMICA
 LLY ENRICHED
. COMPOSITIONS
_FOR DELIVERY OF

To Be Filed
{30M=Dec.
243
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NUCLEIC ACIDS

Eurasian
Patent
Organtzation

STEREQUHEMICA

LLY ENRICHED
COMPOSITIONS

FOR DELIVERY OF

NUCLEIC ACIDS

To Be Filed
{300M=Dec¢.
24)

European
Patent
Cotnvention

~ STEREOUHEMICA

LLY ENRICHED
COMPOSITIONS

FOR DELIVERY OF

NUCLEIC ACIDS

To Be Filed
{30M=Dec.
24)

- STEREQCHEMICA

LLY ENRICHED
COMPOSITIONS

FOR DELIVERY OF

NUCLEIC ACIDS

To Be Filed
(30M=Drec.
24)

T STEREOCHEMICA

LLY ENRICHED
COMPOSITEONS

FOR DELIVERY OF

NUCLEIC ACIDS

To Be Filed
{30&/;‘-1‘)&“:4.
24y

Japan

“STEREOCHEMICA

LLY ENRICHED
COMPOSITIONS

FOR DELIVERY OF

NUCLEIC ACIDS

To Be Filed
(30M=Dec.
243

Korea,
Republic of

TSTEREOCHEMICA

LLY ENRICHED
COMPOSITIONS

FOR DELIVERY OF

NUCLEIC ACIDS

To Be Filed

{30M=Dec.
24)

Mexico

“STEREGCHEMICA

LLY ENRICHED
COMPOSITIONS

| FOR DELIVERY OF

NUCLEIC ACIDS

To Be Filed
(30M=Dec.
34)

STEREQCHEMICA
New Zealand

LLY ENRICHED
COMPOSITIONS

To Be Filed
{30M=Deg.
244
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FOR DELIVERY OF
NUCLEIC ACIDS

Paru

STEREQUHEMICA

LLY ENRICHED
COMPOSITIONS

FOR DELIVERY OF

NUCLEIC ACIDS

To Be Filed
{300M=Dec¢.
24)

Singapore

LY ENRICHED
COMPOSITIONS

FOR DELIVERY OF

NUCLEIC ACIDS

To Be Filed
{300M=Dec.
24)

Likraine

- STEREQCHEMICA

LLY ENRICHED
COMPOSITIONS

FOR DELIVERY OF

NUCLEIC ACIDS

To Be Filed
(30M=Dec.
24)

South Africa

of America

United States |

STEREOCHEMICA

LLY ENRICHED
COMPOSITIONS

NCAPSULATION
OF MESSENGER
RNA

To Be Filed
{30&/;‘-1‘)&“:4.
24y

Converted

62/020163

02-Jul-
2014

of America

i TENCAPSULATION
United States | FNCAPSULATION

OF MESSENGER
RKNA

Published

14/790562

02-Jul-
2015

Patent
Cooperation
Treaty

- ENC APSULATION

OF MESSENGER
RNA

Published

POTIUSES

39004

02-Jul~
2018

Australia

TENCAPSULATION

OF MESSENGER
RNA

To Be Filed
(30 M =
Jan. 2)

Brazil

- ENCAPSULATION

OF MESSENGER
BNA

To Be Filed
(30 M =
Jan. 2)

ERVTOBINGYLE

ActiveliS 16010032462

REEL: 064163 FRAME: 0891

PATENT




- ENCAPSULATION | To Be Filed
Canada | OF MESSENGER {30 M =
1 RNA Jan. 2)

- ENCAPSULATION | To Be Filed
China - OF MESSENGER {30 M =
RNA Jan. 2}

Furopean | ENCAPSULATION | To Be Filed
Patent | OF MESSENGER (30 M =
Convention | BRNA Yan. 2}

- ENCAPSULATION | To Be Filed
india - OF MESSENGER {(30M =
RNA Jan. 2)

- ENCAPSULATION | To Be Filed
- OF MESSENGER {30 M =

RNA Jan. 2)

Japan

 MRNA THERAPY

United States | FOR TREATMENT | S rvcred 4 (5-Deg-

of America OF ARTICULAR Converted | 62/088141 2014

DISEASE

- MESSENGER RNA
 THERAPY FOR

TREATMENT OF Published | 14/959453

ARTICULAR
DISEASE

O4<Dec~

United States |
| 2018

of America

- MESSENGER RNA
Patent ~ THERAPY FOR
Cooperation | TREATMENT OF Published

Treaty  ARTICULAR
' DISEAS

PCTAUSESY | 04-Dec-
64023 2048

RNA THERAPY
FOR POMPE Converted 627135338
; DISEASE
Unifed States | oA THERARY . e e
of America | F‘Q R_ ?QMPE Published | 15/073,163
‘z DISEASE
Parent  MRNA THERAPY
Cooperation | FOR POMPE Published
Treaty | DISEASE

19-Mar-
20158

United States |
of America |

17-Mar-
2016

BFOT/AUSES! | 17-Mar
22895 2015
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| OF RNA-RELATED

Unﬁi‘ed ‘%ime:

Untted States
of America

United States
of America

PRODUCTION

- MULTIMERI
- CODING NUCLEIC

o

ACID AND U
THEREOF

ot

IESSENGER RN
THERAPY FOR
THE TREATMENT

ANQPARTIC‘LE
FORMULATIONS

82420413

e T e b 4 vt
United Sules | ENZYMESFOR | Converted e
: ENHANCED '
PRODUCTION
MODIFICATION
e | OF RNA-RELATED o
United Staies A-REL 14-Oct-
{}-;-} t:;ef?:;b ENZYMES FOR 016
ENHANCED
PRODUCTION
TTMODIFIC ATION
Patent | OF RNA-RELATED .
Cooperation | ENZYMES FOR e
Treaty ENHANCED ‘

08-Apr-
2016

1 3-Ju-
2016

10-DMow-
2016

e BASED LIPID -
I T 1O N e
Unlied SIes | N ANOPARTICLE 2/ RN
OFAWEHER 1 FORMULATION PR
FOR DELIVERY OF
HRNIGIIRGYTE
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MRNA

United States
of America

United Sfates
of America

NOVEL ICE-
BASED LIPID
NANOPARTICLE
 FORMULATION
FOR DELIVERY OF
MENA

ICE-

FORMULATION

FOR DELIVERY OF

MRNA

Pendmg

Pending

Ti-Nov-
2016

FO-Noyy-

240428 ‘o
62/420.42 2016

United Staies
of America

United States
of America

NOVEL ICE-
BASED LIPID
NANOPARTICLE
FORMULATION

FOR DELIVERY OF

MRNA

MNOVEL
FORMULATIONS

FOR
SUBCUTANEDUS
DELIVERY OF
NUCLEIC ACIDS

Pending

Pending

Fi-Nov-

(240 7
62421007 | 10O

H-Nowv-
2016
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