a2 United States Patent

US009409949B2

(10) Patent No.: US 9,409,949 B2

Xu 45) Date of Patent: Aug. 9, 2016
(54) ACTIVATION OF SODIUM POTASSIUM (52) US.CL
ATPASE CPC ...cccven CO7K 7/08 (2013.01); A61K 39/0005
(2013.01); CO7K 7/02 (2013.01); CO7K 7/04
(71) Applicant: Kai Yuan Xu, Cockeysville, MD (US) (2013.01); CO7K 7/50 (2013.01); CO7K 7/64
(2013.01); CO7K 16/40 (2013.01); CI2N 9/14
(72) Inventor: Kai Yuan Xu, Cockeysville, MD (US) (2013.01); 461K 39/00 (2013.01); 461K
2039/505 (2013.01); CO7K 2317/75 (2013.01);
(*) Notice: Subject to any disclaimer, the term of this GOIN 2333/914 (2013.01); GOIN 2500/04
patent is extended or adjusted under 35 (2013.01); GOIN 2800/325 (2013.01)
U.S.C. 154(b) by 293 days. (58) Field of Classification Search
None
(21) Appl. No.: 13/886,482 See application file for complete search history.
(22) Filed: May 3, 2013 (56) References Cited
(65) Prior Publication Data U.S. PATENT DOCUMENTS
US 2014/0221609 Al Aug. 7, 2014 6,309,874 B1* 10/2001 Belusa ....cccccceeenne C12N 9/14
435/195
Related U.S. Application Data FOREIGN PATENT DOCUMENTS
(62) Division of application No. 11/910,943, filed as
application No. PCT/US2006/012912 on Apr. 7,2006, ~ WO WO 2006110496 A2 * 10/2006
now Pat. No. 8,435,519. OTHER PUBLICATIONS
(60) Provisional application No. 60/669,479, filed on Apr. Kawakami, et al,, J. Biochem. 100:389 (1986).*
8,2005. Ovchinnikov, et al., FEBS Lett. 233:67 (1988).*
Shull, et al., Biochem. 25:825 (1986).*
(51) Int.ClL Shull, et al., J. Biol. Chem. 264:17532 (1989).*
AGIK 38/12 (2006.01)
AG6IK 38/10 (2006.01) * cited by examiner
AG6IK 38/00 (2006.01)
A61K 38/04 (2006.01) Primary Examiner — James H Alstrum Acevedo
CI2N 15/01 (2006.01) Assistant Examiner — Thea D’ Ambrosio
CO7K 2/00 (2006.01)
CO7K 4/00 (2006.01) &7 ABSTRACT
CO7K 5/00 (2006.01) Activation sites on the alpha subunit of sodium potassium
CO7K 7/00 (2006.01) ATPase have been discovered. It has also been discovered that
CO7K 14/00 (2006.01) certain antibodies that bind to the alpha subunit of sodium
CO7K 16/00 (2006.01) potassium ATPase dramatically increase enzyme activity.
CO7K 17/00 (2006.01) There has never before been a report of precise activation sites
CO7K 7/08 (2006.01) or drug interaction sites for sodium potassium ATPase. Cer-
CO7K 7/02 (2006.01) tain methods have also been discovered for treating or pre-
CO7K 7/64 (2006.01) venting diseases associated with low sodium potassium
CO7K 7/50 (2006.01) ATPase activity by administering antibodies, antibody frag-
CO7K 7/04 (2006.01) ments and small molecules that bind to the activation sites on
CO7K 16/40 (2006.01) the alpha subunit of sodium potassium ATPase.
CI2N 9/14 (2006.01)

A61K 39/00 (2006.01)

8 Claims, 19 Drawing Sheets



