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Relevant to claim No.
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21, No. 2, pages 318-323. Espacially abstract; pg 318, col 2, para 4; pg 321, col 2, para 4.

Y W0 2015/184778 A1 {THE TRUSTEES OF THE UNIVERSITY OF PENNSYLVANIA} 29 1-11
October 2015 (29.10.2015) abstract; para [0009], [00013], [00017], [00027], {00047, [00054]-
[On05R], [ANNAR].

Y WO 2013/039989 A1 (REGENERON PHARMACEUTICALS, INC) 21 March 2013 (21.03.2013) [ 1-11
abstract; para {0013].

Y MIMURO et al., Minimizing the Inhibitory Effect of Neutralizing Antibody for Efficient Gene 2.5, 11
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considered novel or cannot be considered 1o involve an inventive
step when the document is taken alone

“y"  document of particular relevance; the claithed invention cannot be

conaidered o involve an inventive step when the document is
combined with one or moee other such documents, such combination
being obvious to a person skilled in the art
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Box No. Il  Observations where certain claims were found unsearchable (Continwation of item 2 of first sheet)

This intermational search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. I:I Clgims Nos,:
because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:
because they relate to parts of the intemnational application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. E Claims Nos.: 12-19, 33-38
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. Il Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This Internaticnal Searching Authority found multiple inventions in this interational application, as follows:

This application contains tha following invartions or groups of invantions which are not so linked as fo form a single general inventive
concept under PCT Rule 13.1. In order for all inventions 1o be examined, the appropriate additional examination fees must be paid.

Group |2 Claims 1-11, drawn to @ method, pharmaceutical composition, and use for reducing the need for apheresis in a patient having
familial hypercholesterolomia

Group |I: Claims 20-32, drawn to a method, composition, and use far reducing the need for treatment with a PCSKA inhibiter in a human
sublect diagnosed with familial hypercholesterclemia

----please s&a continuation on next supplemantal sheat--—

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2, D As all searchable claims could be searched without effort justifying additional fzes, this Authority did not invite payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. m No required additional search fees were timely paid by the applicant. Consequently, this intemnational search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCTASA/210 (continuation of first sheet (2)) (Tanuary 2015)
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Continuad from: Box No. I Qbservatioiis where unily of invention is lacking

The invenikions listed as Groups | and Il do not relate to & singte general inventive concapt under PCT Rute 13.1 becausa, under PCT
Rule 13.2, they lack the same or corresponding special technical features for the following reasons:

Special Technical Features

Group | requiras raducing the need for apherasis in a patient, not required by Group Il

Group 11 requires reducing the need for treatmant with a PCSK9 inhibitor in @8 human subject, not required by Group 1.
Common Tachnical Features

The feature sharad by Groups | and Il is a mathod, composition, and use comprising a suspensicn of roplication deficient recombinant
adenc-associated vinus

{rAA V) in a formulation buffer, wheraln:

{a) the rAA V comprises a vector ganame comprising AAV [TRs and &

nucleic acid sequance encodes a wild-type human LDL receptor (hLDLR) operably

linked to a liver spacific promoter, said vector genome packaged in an AA VS capsid, and
(b) the rAA V suspension has a potency such that a dose of 5 x 10.sup.11 GC/Kg
administered to a doubla knockout LDLR--Apobec-/- mouse model ofHoFH (DKO
mouse) decreases basaline cholestarol levals in the DKO mouse by 25% to 75%:; and

(e} one or more of:

(i} the rAA V is at least about 95% free of ampty capsids as

detarmined by oqPCR or ddPCR; and

(i) the rAAV Empty:Full particle ratio is between 0:4 to 1 :4.

However, this shared technical feature does not represent a contribution over prior art, because the shared technical feature is faught by
WO 2015/164778 Al to The Trustees of the Univarsity of Pennsylvanla (hereinafter 'University of Pennsylvania’) in view of the article
entitled "Adeno-Associaled Vitus Serotypa B Gene Therapy Leads to Significant Lowaring of Plasma Cholestercl Lavels in Humanized
Mousa Modals of Homozygous and Heterozygous Familial Hypercholesterolemia” to Kassim at al. (hereinafter 'Kassim').

University of Pennsylvania teachas a methed for reducing the need for ireatment with a PCSKS inhibitor in a human subject diagnosed
with Familial Hyperchelesterolemia (FH) (abstract - "Also provided are pharmaceutical compositions contalning this vector and uses
therefor in lowering cholesterol and/or treating familial hypercholesterolemia®; para [0008] - "Novel engineered human low density
lipepratain receptor (hLDLR) variants are provided herein, which have increased efficacy as compared to prior art “wild-type"” LDLR, due
to PCSK9...Thasa engineered variants of hLDLR are suitably characterized by a reduced affinity for PCSKS"; para [00027] - "The navel
enginesred human low density lipoprotein receptor {hLDLR} variants described herein are characterized by increased half-ife and
inuruased wilicacy in decreasing cholasterol levels as compared to the native hLDLR due at least in part to thelr ability to substantally
avoid degradation by pro-protein convertase subtilisin kexin 8 (PCSKB}"}, comprising administering to the human subject via a paripheral
vein by infugion of a suspension of replication deficlent recombinant adenoc-associated virus (rAAV) at a dose of (a) at least about 5
x10.power.11 Genome Coples/kg as detarmined by PCR (para [00054] - "The pharmaceutical compositions described herein are
designed for delivery to subjects in nead thereof by any sultable route or a combination of different routes... intravenous...and other
parental (parentaral) routes of administration®; para [00055] - "The replication-defective viruses can be formulated with a physiclagically
acceptable carrier for use in gene transfar and gene therapy applications. in the casa of AAV viral ve¢tors, quantification of the genoma
copies ("GC") may ba used as the measure of the dose contained in the formulation. Any method known in the art can be used to
determine the genome copy (GG} numbar of the replication-defective virus compositions of the invention...The released genomes are
then quantitatad by real-time PCR"; para [00056] - "Alsc, the replication-defective virus compositions can be formulated in dosage units
to contain an ameunt of replication-defactive virus that is in the range of about 1.0 x 10.power.9 GC to about 1.0 x 10.power.15 GC (to
treat an average subject of 70 kg in body weight), and preferably 1.0 x 10.power.12 GG to 1.0 x 10.power. 14 GC for 2 human patient”),
wherein:

the rAAV comprises a vecter genoma camprising AAV ITRs and a nucleic acid sequence encodes a human LOL receptar (NLOLR)
oparably linked to a llver specific promatar, said vector genome packaged in an AAV8 capsid (para [00013)] - “In some embaodiments, the
recombinant vactor is a recombinant adeno- associated virus {rAAV) vector. In some embodiments, the rAAV has a capsid selected from
AAVSE...In a particular embodimant, an rAAY vactor ia provided that has an exprasslan cassette comprising a modified hLDLR gene,
wherain sald hLDLR gene encedes a modifiad HLDLR... In a specific embodiment, the rAAY vector comprises an axpression cassatte
camprising a promoter which specifically directs expression of the modified hLDLY In liver cells"; para [00047) - "The expression cassette
may be englnesrad onto a plasmid which Is usad for production of a viral vector. | he minimal sequances requirad ta package the
exprassion cassette into an AAV viral particle are the AAV 5 and 3 ' ITRs, which may be of the same AAV origin as the capsid, or which
of a different AAV atigin (to produce an AAY pseudatype)™).

{continuad}

——plenyw yuu cuntnuation on next supplemantal shast-——

Form PCT/ISA/210 (extra sheet) (January 2015)
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Continued from: Box No. |ll Observations where unily uf invention Is lacking
{continued)

Unlversity of Pannsylvania does not spacifically teach a method comprising: (1) determining Ganome Copy using ogPCR or ddPCR; (2)
the rAAV comprises a vector genome comprising a nucleic acid sequence encoding a wild-type human LDL recaptor; (3) the rAA V
suspension has a potency such that a dose of 5x 10.power.11 GC/Kg administered to a double knockout LDLR--Apobec-/- mouse
model sfHoFH (DKO mouse) decreases baseline cholestero! lsvels in the DKO mouse by 25% to 75%,; and (4) one or more of: {i} the
rAA Vs at least about 85% free of empty capsids as determined by ogPCR or ddPCR; and (jl) the rAAY Empty:Full particle ratio is
betwaen 0:4 o 1:4.

Kassim teaches a method of treating hypercholestarolemia by injecting an adeno-associated virus encoding the human LDLR (abstract -
*On injection of an adeno-associated virus serotype B (AAVS) vactor encoding the human LDLR cDNA, significant correction of
hypercholestarolemia was realized at doses as low as 1.5x10.power.11 genoma coples {(GCYkg'), the rAAV suspension has a potency
such that a dose of 5x10.power11 GG/Kg administered to a double knockout LOLr+-Apobac-t mouse model of HoFH (DK mouse)
decreases bassline cholestero! levals In the DKO mousa by 25% to 75% (pg 20, cal 1, para 3 - "These so-called doubleknockout mice
{LA-DKO}, which are defigient in both Ldlr and Apobac1, develop severa hyperchelasterolsmia due to elsvations in LDL"; pg 21, co1 2,
para 2 - "Initial studies with an AAVS vector encading the hurnan LOLR (hL DLR) cDNA under tha control of a livar-specific thyroxine-
binding globulin (TBG) promoter ware performed in male LA-DKO mice (lacking the human ApoB gene) injected with a range of doses
from 1.5 x10.power.10 to 5x10.pow12 GCkg,and lipid corraction was monitered over a period of 35 days. Although AAVETBG.HLDLR
was effective in reducing total cholesterol {Fig. 1A)"; Fig. 1A and 1D show a 5x10_power.11 dosa of rAAV administered to the double
knockout mouse modal d d baseline cholesterol lavels by 25% to 75%). Kassim further teaches the AAV vector particles were
purified using lodixanal gradients (pg 20, col 2, para 3 - "AAV vector particles were purified using iodixanol gradients”}).

Given that the University of Pennsylvania teaches quantifying genoma copy number using any mathod know in the art, such as real-
time PCR, onha of ordinary skill in the art would have found it sbvious to use a more effective PCR method, and thus to have quantified
genome copy number using ogPCR or ddPCR. Given that Kassim teaches an iodixanol gradient for purifying AAV vactor particles, one
of ordinary skill in the ant would have found it obvious that the rAAV is at least about 95% frae of empty capeids as determined by
oGPCR or ddPCR. Note: indixano! gradient centrifugation can be used to yield capsid purity exceeding 90% {see "Rapid, Simple, and
Versatile Manufacturing of Recomblnant Adenc-Associated Viral Vectors at Scale” by Lock st al., abstract - “Here wa describe a high-
yiglding, recombinant AAV production process based on polyethylenimine (PEl)-mediated transfaction of HEK283 cells and iodixanol
gradient centrifugation of concentrated culture supermatant, The entira process can be completed in 1 waek and the steps invelved are
universal for a number of different AAV serotypes. Process conditions have baen optimizad such that final purified yields are routinely
greater than 1x10.power. 14 genome copies per run, with capsid protein purity axceeding 90%").

Given that the University of Pennsylvania teaches a method of treating Familial Hyperchalesterolernia using gene therapy comprising
a variant hLDLR having a reduced affinity for PCSK9, which prevents hLDLR degradation by PCSK9, and Kassim teaches a method for
treating Familial Hypercholesterolemia using gene therapy comprizing a wild-type hLDLR, one of ordinary skill in the art would have
found it obvious to combine University of Pennsylvania's teaching of gana therapy using variants of hLDLR to reduce the need for
PCSKY inhibitor treatmant with Kassim's teaching of gene therapy using a wild-type hLDLR to have created a more effective therapy of
a method for reducing tha need for treatment with a PCKS® inhlbltor in a human subject diagnosed with Familial Hypercholesterclamia.

As the technical feature was known in the art at the tima of the invention, It cannot be considered a special technical feature that would
otherwise unify the groups.

Groups | and Il therefora lack unity of invention under PCT Rule 13 because they de not share a same or corresponding spacial
technical feature,

Form PCT/ISA/210 (extra sheet) {January 2015)
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