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I, Fredenck Jo

oil, declare sid state thate

1. Toam cwrvently. eniploved by Savepta Therspeatios, T (MSarepta”™), whee 1 hold the
position of Senlor Manager, Business Development Search and Evaluation. In a previous
role at Savepta, T owas respomsible for oversight of antiseuse oligenuciectide (AN

serecning activities for Uhwhenne muscnlar dystrophy (DMD)Y and lemd sequence

seleation, A copy of my OV is attached as Exhibit A,
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Jx
e

i reveived my B.S In Bislogy from Davidson Collegs
hrnunelogy and Molecolar Pathogenesis frems Emory Untvessity in 20060 1 was then a

postdastoral fellow at Emovy University from 2H6-2008. ija‘f ad Bar »*:;*iz ax & Nolentis

Fs

i J00R8 and heve worked there siuce. |
my curpent position in Business Development in 2018, During my time ay o sclentist at

Sarspta, T was actively vvobved in desigaing and performsing biological tosts on AONz.
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U understond that my opimions in thds declaration should be based on what an avers age

soientist would have thos mh as of May 2018 as thiz was the thre 2t which the instant

3o

apgpiimtim s the g_z'i@iz-'ét;@ azpp}'iamim‘a wises fled, { underatand that the som used for this

average solsntist i "a person ol ordisacy skill n the @™

{ have been giver a copy of eavh of the following <im:z-{rm‘:mt;<;i the presemt apt\i cation
vablished sa US 20100383519 Al vn Decomber 5, 2018 ("US 618" the elabm set

currently on fle gt the USPTO, the Offiee Action tssued by the USPTO on August 29,

FHIQ (O See z‘\i’-ﬂs}'{\.“'}, and the peior ant deonnuents LS, Patest No, 10337003 © Kaye

ef al {"Kaye™) and US. Patent Application Publication No.

{"Hanso :‘:}, gited i the Office Action. | have read and understood 8l of these

dogumeants,

The Office &

wte that Kave deseribes FMOs for treating museular dystrophy inchuding
,,,,,, REQ D NG 627 {defiped gy HUDMDsxond223.006) Offive Action, page 30 1

understand thay the FMOs deseribed in Rave have been detenmined by the Offiee to be

the clossst priorart 1o the clabusd BEMO autisense oli rgonuciectide conjugates. The erm
L

SPMO™ refers o a phosphorodianidate merpholing Q}igama’r and the term "FPMO" refery

@ pephide conjugated PMO,

cod fo provide ray oplaion on the resuits provided hevewith comparing the

ing effect of three antisenae oligomiclectide conjugates: 1) a PO of REQ

1

b presont apphication targeting the annealing site H3ZAL-14

NG g

veforred to sy "PMOSI™ 2y a PMO of SBEL 1D NOST i Kaye ¢

Hu DAL exon$2 25.006) tarpeting the anpealing site HI2AGH rebaftor referred

o ay PMH

and 33 & PMO of SEQ; HY NO@GE m Kave (refeored toous

HuDMDoxenSI25.0002) wrpsting the ansealing sl HI2AGD {Meveinalier

reforred foeas TPMOER", in huhan }.’{h,ﬁff.zdc}rny@i;&z‘s;&s‘nfa. cetlx (RD eulis).

PAOHY and PMO#Y trpet v region of cxom 52 that iy shifted ong base 37 and 5,

respeetively, of the region of exor 33 wrpsted by PAMGEL

Thus, the sdalled artizan

Adty. D, No, 145
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would reasonshly oxpet that cach of PMOs

skipping gotivity, However, based on the expe

Jemonstrated wnerded

PR and PME

and significant exin 32 skipping ss compared o

e el

The exan

&

shipping efffcacy of PMO#L PMOHZ, and PMOES in RO cells was

sbusted using the following procedire. For avcleofoction experiments, human RD

celly wers cubured using standard techniques, Lyophilized PMO were ressuspended in

freg watir, To vendy

o

wolarily, PMO solotioas were messored using a
NanoDiop 2000 specttophotameter {Thenmo Setemtific) PMOu were deliversd o BD

cells using nucledpowation according © the mannihy

D

urer's instructions and the 8G kit

(Lonzay and allowed to locubate ovornight e 3

O, 5% OO0 tncubwtor poite’ 5 KNA

extraction. RNA way extracted from PMO-treated cells uslng the RN Aspin 98 well RNA

o

s

ol

solation kit from GF Healthows and subjesied @ }ifﬁf&"{_,&: wsing standard wehmiques

-

a

with primers that tirpeled homias DMD exons 51 and 330 SKipping was mcasusd osing

the Caliper LabChip bivasy

e and the %% exon skipping {1», band iensity of the

EXONS iu;; s procinet velative  the

£

exquation: foxon 37 shipped produet/{sum of exon 33 E’kﬁ.}?}‘}i’d and exon 52 woskipped
products)* 1001 These experimerss are standard experiments i the Seld wad provide s

reliahle and reproducible moaswre of exon skipping,

The waults of the comparizon of PMOET with PMO¥ & hovwny 1y Figars
A below:

Figane A

Aty D Ko, 41400200002
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v AL FMO#L significantly ouiperformed both PMO#2 and FMOGR3

s

Ascan b seen in Fig

e

18 every tested dose. soitic

i

ally, PMOET dosed at 123 oM way superior o PMC

¥y ! S b s 3

svent whea PMOES was dosed at 2.5 oML Muose impressively, PMO#] dosed at 1,25 oM

».

as superior o PMUHE, even when PMOFT wis dosed st 10 ub. When dosed st higher
levela, FMO#T dennnstrated even larger improvements in exon 52 skipping over b

PRMOAY and PMOER AL S pML BB

exhibits about $9 axon 32 skipping, whersas

b

PROHEZ and PMOS3 exbibit enly about 60% gnd 3 exon 52 skipping, respectd

the highest dose of 10 uM, PMO#T exhibits about 95% oxon §2 skipping cenpared

only abowt 73% for PMO#2. I addition, at & dose of 10 ud, PMO#T deronstrates about

.}‘

ot the PMOs deseribed above in poragraphs & and ¥ can be apg_.ﬁ;im:i o compars the effeet

Y

of exon 32 skipping of BMOE2 and PMOER ro FPMOFT of the instant chams.

Fxample 3 of the Specification describes experiments v human myoblests comparing

rwa compotndy that tergel DIMIY exop $2, PMINT and PPMOSAL, both contaiming the

SATNR FequRenee, Loy %ﬂ} I N Specification, page 1230 The experiments provide a

Atty, Dt No, 4 140.0280002
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reliable and reproducible comparison of exen sk

sesed in Hxample 3, the results of the comparia

Figure 4
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Example 3, sigmiBicantly higher exon 32 slupping rosults

sehen the cells are weated with PPMOGS

R R

Spenification, puge 135, T note thay PMOET here in Bxample

the same compoand as PMOET of Figwe & above. In
ordinary skill In the avt would have concluded i, betanse
FhIO8]

PMORZ

3

sighiffcantly’ hgher exon 82 sk than-

PMO#]

ipping 1 in Figueg 4

PRI

S5 N

signifivantdy  outperfoemed  botk and

significantly cutperform PMOE? and PMOER as well,

A porsen of ovdinary skl in the ot would have

taken together with the

Atty. Dke. No.

ipping by different constructs

obtained 1w my

TR,

FPMOR

tnterpreted the results provided herg

A%

m are shown in Figuee 4,

presented in Plpwre 4, and ax discussed in the Bpeeification in

oblaste

as compared o PMUEIL at all voncanirations,
and showy in Flgwe i
view of these resulis, a person of
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mpavenisnt of the

a PRG having SEQ ID Ny 827, eg. PMO#E descrtbed

\.

hevetn, which the Office has designated as the closest prior art

{ heveby declore that all ststemsnts made herein of my own knowledge are frues and that
all stwenmants made on information and belief are believed to he wne:r and further, that

i

these statements wete made with the koowledge that wiliful false statements and this ke
50 made are ponishable by fine or lpdisonment, or both, uader Scotion 1001 of Thle 18
of the United States Uude and thet sueh willful false stloments ty jeopardive the

vadicdity of the apphication or suy pateat tssusd thergon,
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FRED J. SCHNELL, Ph.D.

1654 NW Crest Place, Corvallis, OR 97330 - (541) 450-2418 - fschnel@emati.com

SUMMARY
e Seasoned industry professional with drug development experience from lead discovery to negotiating
with regulatory agencies for drug approval
e Strong and diverse scientific background in immunology and rare genetic diseases
e Leader in identifying early stage assets to strengthen pipeline

RELATED EXPERIENCE
Sr. Manager, Search and Evaluation, Business Development, Sarepta Therapeutics 2018- present
e Support the Global Business Development team identifying and interrogating strategic opportunities for in-
licensing, co-promotion/co-marketing, and acquisition agreements.
e Responsible for leading and coordinating rapid, efficient and credible search processes including strong cross
functional collaboration with early R&D, clinical, medical and other franchise stakeholders
e Identify, prioritize and recommend asset opportunities.

Senior Scientist, Translational Research, Sarepta Therapeutics 2015-2018

e Managed quantitative western blot method optimization and execution for clinical analyses that eventually
led to drug approval

e Interacted with senior FDA officials during western blot execution during a regulatory review of the method
Oversaw development and execution of RNA method for clinical confirmation of drug mechanism of action
Vetted new technologies for clinical biomarker assays

Scientist I1, Discovery Research, Sarepta Therapeutics 2012 - 2015

e Led biological screening efforts for lead candidate selection for clinical development

e Interacted with cross-functional teams from program management to pre-clinical and CMC for lead candidate
selection

e Developed high throughput screening assays for identification of lead clinical candidate therapeutics for rare
genetic diseases

e Optimized innovative methods for the detection of RNA therapeutics in tissues

Scientist I, Infectious Disease, Sarepta Therapeutics (Formerly AVI BioPharma) 2010-2012
e Managed and executed model animal studies testing drug activity and toxicity profiles
e Responsible for development of bioassays for efficacy readouts

Senior Research Associate, Biology, AVI BioPharma 2008 - 2010
o Executed western blot for early-stage animal testing of novel therapeutics

Post-doctoral Fellow, Emory University 2006 - 2008
e Collaborated with immunologists and virologists on three research projects investigating the induction
of an unresponsive phenotype in T cells upon recognition of viral escape mutants during chronic infections

Doctoral Candidate, Emory University 2001 - 2006
¢ Investigated immune cell signaling during development and trafficking

Research Technician, Emory University 1998 - 2001
e Discovered a novel human protein (JAM-A) involved in the maintenance of gut barrier function



EDUCATION
Emory University, Atlanta, GA 2006
Doctor of Philosophy, Immunology/Molecular Pathogenesis

Davidson College, Davidson, NC 1998
Bachelor of Science, Biological Sciences

PEER REVIEWED PUBLICATIONS AND SELECTED PRESENTATIONS
Schnell F. J., Frank D, Fletcher S., Johnsen R., Wilton S. W. 2018 Challenges of interpreting dystrophin
content by western blot. US Neurol. In press.

Gordish-Dressman H., Willmann R, Dalle Pazze L., Kreibich A., van Putten M, Heydemann A., Bogdanik
L., Lutz C., Davies K., Demonbreun A. R., Duan D, Elsey D., Fukada S. 1., Girgenrath M, Patrick
Gonzalez J., Grounds M. D., Nichols A, Partridge T., Passini M., Sanarica F., Schnell F. J., Wells D. J.,
Yokota T., Young C. S., Zhong Z., Spurney C., Spencer M., De Luca A, Nagaraju K., Aartsma-Rus A.
2018. "Of Mice and Measures": A Project to Improve How We Advance Duchenne Muscular Dystrophy
Therapies to the Clinic. J Neuromuscul 5(4)

Charleston J. S., Schnell F. J., Dworzak J., Donoghue C., Lewis S., Chen L., Young G. D., Milici A. J,
Voss J., DeAlwis U., Wentworth B., Rodino-Klapac L. R, Sahenk Z., Frank D., Mendell J. R. 2018.
Eteplirsen treatment for Duchenne muscular dystrophy: Exon skipping and dystrophin production.
Neurology 90(24)

Lu-Nguyen N, Malerba A, Popplewell L., Schnell F., Hanson G., Dickson G. 2016. Systemic Antisense
Therapeutics for Dystrophin and Myostatin Exon Splice Modulation Improve Muscle Pathology of Adult
mdx Mice. Mol Ther Nucleic Acids. 2016;6:15-28

Shorter S. K., Schnell F. J., McMaster S. R, Pinelli D. F., Andargachew R, Evavold B.D. 2016. Viral
escape mutant epitope maintains TCR affinity for antigen yet curtails CD8 T cell responses. PLoS. 11(2)

Mourich D. V., Oda S. K., Schnell F. J., Crumley S. L., Hauck L. L., Moentenich C. A., Marshall N. B,
Hinrichs D. J, Iversen P. L. 2014. Alternative splice forms of CTLA-4 induced by antisense mediated
splice-switching influences autoimmune diabetes susceptibility in NOD mice. Nucleic Acid Ther 24:114.

Geller B. L., Marshall-Batty K., Schnell F. J., McKnight M. M., Iversen P. L., Greenberg D. E. 2013.
Gene-silencing antisense oligomers inhibit acinetobacter growth in vitro and in vivo. J Infect Dis
208:1553.

Schnell F. J., Crumley S. L., Mourich D. V_, Iversen P. L. 2013. Development of novel bioanalytical
methods to determine the effective concentrations of phosphorodiamidate morpholino oligomers in tissues
and cells. Biores Open Access. 2:61.

Schnell, F. J., Sundholm, S., Crumley, S., Mourich, D. L., Iversen, P. L. 2012. Lymphocytic
choriomeningitis virus infection in FVB mouse produces hemorrhagic disease. PLos Pathog.

Schnell, F. J., Alberts-Grill, N., Evavold, B. D. 2009. CD8+ T cell responses to a viral escape mutant
epitope: active suppression via altered SHP-1 activity. J immunol 182:1829.



Zoller A. L., Schnell F. J., Kersh G. J. 2007. Murine pregnancy leads to reduced proliferation of maternal
thymocytes and decreased thymic emigration. Immunology 121:207.

Schnell, F. J., Zoller A L., Patel SR., Williams LR., and G. J. Kersh. 2005. Early growth response gene 1
provides negative feedback to inhibit entry of progenitor cells into the thymus. J immunol 176:4740.

Ryan M. R., Shepherd R., Leavey J. K., Gao Y., Grassi F., Schnell F. J., Qian W. P, Kersh G. J., Weitzmann
M. N, Pacifici R. 2005. An IL-7-dependent rebound in thymic T cell output contributes to the bone loss induced
by estrogen deficiency. Proc Natl Acad Sci 102:16735.

Schnell, F. J., and G. J. Kersh. 2005. Control of recent thymic emigrant survival by positive selection signals
and early growth response gene 1. J immunol 175:2270.

Liu Y, Buhring H. J., Zen K., Burst S.L., Schnell F. J., Williams LR, C. A. Parkos. 2002. Signal regulatory
protein (SIRPalpha), a cellular ligand for CD47, regulates neutrophil transmigration. J Biol Chem 277:10028.

Shaw S. K., Perkins B. N, Lim Y. C., Liu Y., Nusrat A., Schnell F. J., Parkos C. A., F. W. Luscinskas. 2001.
Reduced expression of junctional adhesion molecule and platelet/endothelial cell adhesion molecule-1 (CD31)
at human vascular endothelial junctions by cytokines tumor necrosis factor-alpha plus interferon-gamma does
not reduce leukocyte transmigration under flow. Am J Pathol 159:2281.

Barton E. S, Forrest J. C., Connolly J. L., Chappell J. D., Liu Y., Schnell F. J., Nusrat A, Parkos C. A., T. S.
Dermody. 2001. Junction adhesion molecule is a receptor for reovirus. Cell 104:441.

Liu Y., Nusrat A., Schnell F. J., Reaves T. A., Walsh S., Pochet M., C. A. Parkos. 2000. Human junction
adhesion molecule regulates tight junction resealing in epithelia. J Cell Sci 2363-74.

Mazzucchelli L., Burritt J. B, Jesaitis A. J., Nusrat A, Liang T. W., Gewirtz A. T, Schnell F. J., C. A. Parkos.
1999. Cell-specific peptide binding by human neutrophils. Blood 93:738.
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