
(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2014/0179770 A1 

ZHANG et al. 

US 2014017977OA1 

(43) Pub. Date: Jun. 26, 2014 

(54) 

(71) 

(72) 

(73) 

(21) 

(22) 

(60) 

DELIVERY, ENGINEERING AND 
OPTIMIZATION OF SYSTEMS, METHODS 
AND COMPOSITIONS FOR SEQUENCE 
MANIPULATION AND THERAPEUTIC 
APPLICATIONS 

Applicants: Massachusetts Institute of Technology, 
Cambridge, MA (US); The Broad 
Institute Inc., Cambridge, MA (US) 

Inventors: Feng ZHANG, Cambridge, MA (US); 
Fei RAN, Boston, MA (US) 

Assignees: Massachusetts Institute of Technology, 
Cambridge, MA (US); The Broad 
Institute Inc., Cambridge, MA (US) 

Appl. No.: 14/104,837 

Filed: Dec. 12, 2013 

Related U.S. Application Data 
Provisional application No. 61/736,527, filed on Dec. 
12, 2012, provisional application No. 61/748,427, 
filed on Jan. 2, 2013, provisional application No. 
61/758,468, filed on Jan. 30, 2013, provisional appli 
cation No. 61/769,046, filed on Feb. 25, 2013, provi 
sional application No. 61/791.409, filed on Mar. 15, 
2013, provisional application No. 61/802.174, filed on 
Mar. 15, 2013, provisional application No. 61/806, 
375, filed on Mar. 28, 2013, provisional application 

No. 61/814.263, filed on Apr. 20, 2013, provisional 
application No. 61/819,803, filed on May 6, 2013, 
provisional application No. 61/828,130, filed on May 
28, 2013, provisional application No. 61/835,931, 
filed on Jun. 17, 2013, provisional application No. 
61/836,123, filed on Jun. 17, 2013, provisional appli 
cation No. 61/847,537, filed on Jul. 17, 2013. 

Publication Classification 

(51) Int. Cl. 
CI2N 5/86 (2006.01) 

(52) U.S. Cl. 
CPC ...................................... CI2N 15/86 (2013.01) 
USPC ....................... 514/44 R; 435/455; 435/320.1 

(57) ABSTRACT 

The invention provides for delivery, engineering and optimi 
Zation of systems, methods, and compositions for manipula 
tion of sequences and/or activities of target sequences. Pro 
vided are delivery systems and tissues or organ which are 
targeted as sites for delivery. Also provided are vectors and 
vector Systems some of which encode one or more compo 
nents of a CRISPR complex, as well as methods for the design 
and use of such vectors. Also provided are methods of direct 
ing CRISPR complex formation in eukaryotic cells to ensure 
enhanced specificity for target recognition and avoidance of 
toxicity and to edit or modify a target site in a genomic locus 
of interest to alter or improve the status of a disease or a 
condition. 
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