(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
é 0 DR 00O

Organization
International Bureau
l__/))/ (10) International Publication Number
= WO 2015/126927 A2
WIPO I PCT

\

(43) International Publication Date
27 August 2015 (27.08.2015)

KORNEPATI, Anand; 426 Carl Building, Box 3025
Dumc, Durham, NC 27710 (US). MEFFERD, Adam; 426
Carl Building, Box 3025 Dumc, Durham, NC 27710 (US).

PCT/US2015/016354 (74) Agents: VANHEYNIGEN, Tambryn K. et al.; Andrus

(51) International Patent Classification:
A61K 48/00 (2006.01) CI2N 15/861 (2006.01)

(21) International Application Number:

wo 2015/1269277 A2 I JI A1 00O O A

(22) International Filing Date:

18 February 2015 (18.02.2015)

(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:

61/940,883 18 February 2014 (18.02.2014) US

(71) Applicants: DUKE UNIVERSITY [US/US]; 2812 Erwin

Road, Durtham, NC 27705 (US). EMORY UNIVERSITY
[US/US]; 1599 Clifton Road, Ne, 4th Floor, Atlanta, GA
30322 (US).

(72) Imventors: CULLEN, Bryan, R.; 426 Carl Building, Box

3025 Dume, Durham, NC 27710 (US). KENNEDY, E.,
Matthew; 426 Carl Building, Box 3025 Dumec, Durham,
NC 27710 (US). BOGERD, Hal, P.; 426 Carl Building,
Box 3025 Dumec, Durham, NC 27710 (US). SCHINAZI,
Raymond, F.; Frances Winship Walters Professor of Pedi-
atrics, Emory University School of Medicine, 1760 Hay-
good Drive, Room E-418, Atlanta, GA 30322 (US).

Intellectual Property Law, LLP, 100 East Wisconsin Aven-
ue, Suite 1100, Milwaukee, WI 53202 (US).

(81) Designated States (uniess otherwise indicated, for every

kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
Bz, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (uniess otherwise indicated, for every

kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,

[Continued on next page]

Fig. 1

Fig. 1A

I Framhe Targst

2 2
- £
2 1.on1g* %
: i
o 0%10% ®
o
BV G
Sl v
S
" P
. o
Fig. 1D < < «
& . Z
& g =
® 3om o>
§ 55 ;
& =2 wooow
o Flagison g

(54) Title: COMPOSITIONS FOR THE INACTIVATION OF VIRUS REPLICATION AND METHODS OF MAKING AND US-
ING THE SAME

(57) Abstract: Provided herein are recombinant constructs,
vectors and expression cassettes including a first promoter
which is suitably a tRNA promoter operably connected to a
first polynucleotide encoding a first single guide RNA and a
second promoter operably connected to a second polynuc-
leotide encoding a Cas9 polypeptide. The first single guide
RNA includes a first portion complementary to a strand of a
target sequence of a DNA virus and a second portion capable
of interacting with the Cas9 polypeptide. Also provided are
codon optimized Staphylococcus aureus derived Cas9 poly-
nucleotides and polypeptides with nuclear localization sig-
nals and optionally an epitope tag. Also provided are con-
structs for production of sgRNAs including a tRNA. Methods
of inhibiting viral replication, inhibiting expression of a tar-
get sequence from a virus or treating a viral infection or viral
induced cancer using the compositions are also provided.
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