a2 United States Patent

Juntunen et al.

US008877912B2

US 8,877,912 B2
Nov. 4,2014

(10) Patent No.:
(45) Date of Patent:

(54) NUCLEIC ACIDS ENCODING FUNGAL
SERINE PROTEASE

(71) Applicant: AB Enzymes Oy, Rajamaki (FI)

(72) Inventors: Kari Juntunen, Espoo (FI); Leena
Valtakari, Rajamaki (FI); Susanna
Makinen, Layliainen (FI); Jarno Kallio,
Jarvenpaa (FI); Jari Vehmaanpera,
Klaukkala (FI); Pentti Qjapalo, Tuusula
(FD); Marja Paloheimo, Vantaa (FI);
George Szakacs, Budapest (HU)

(73) Assignee: AB Enzymes Oy, Rajamiki (FI)

(*) Notice: Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by O days.

(21)  Appl. No.: 14/067,040

(22) Filed: Oct. 30, 2013
(65) Prior Publication Data
US 2014/0134707 Al May 15, 2014

Related U.S. Application Data

(62) Division of application No. 12/799,638, filed on Apr.
28, 2010, now Pat. No. 8,609,390.

(60) Provisional application No. 61/214,974, filed on Apr.

30, 2009.
(30) Foreign Application Priority Data
Apr. 30,2009 (FD) wecovorveeeviercencccrc 20095499
(51) Imt.ClL
CO7H 21/04 (2006.01)
CI2N 9/58 (2006.01)
C11D 3/386 (2006.01)
(52) US.CL

CPC CI2N 9/58 (2013.01); C11D 3/386 (2013.01);
C11D 3/38681 (2013.01)

USPC ittt eeenceneeneeien 536/23.2
(58) Field of Classification Search
CPC .o, C12N 9/58; C12N 15/63

See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

3,652,399 A 3/1972 Isono et al.
5,288,627 A 2/1994 Nielsen et al.
5,770,418 A 6/1998 Yaver et al.
5,843,745 A 12/1998 Berka et al.
5,962,765 A 10/1999 St.Leger et al.
6,300,116 B1  10/2001 Von der Osten et al.
6,573,086 Bl 6/2003 Emalfrak et al.
6,682,924 Bl 1/2004 Sierkstra et al.

2004/0023355 Al
2010/0120649 Al
2011/0003729 Al

2/2004 Sierkstra et al.
5/2010 Andersen
1/2011 Juntunen et al.

2011/0008870 Al
2011/0028375 Al
2012/0107905 Al

1/2011 Makinen et al.
2/2011 Juntunen et al.
5/2012 Juntunen et al.

FOREIGN PATENT DOCUMENTS

EP 0244234 11/1987
EP 0352244 A2 1/1990
EP 0519229 A2 5/1992
EP 0290567 6/1992
EP 0290569 6/1992
EP 0519229 12/1992
EP 0479 870 10/2000
EP 1347045 9/2003
EP 1870453 Al 12/2007
EP 1009 815 1/2008
EP 1464626 Bl 11/2009
EP 1464626 A2  10/2010
WO WO88/03946 6/1988
WO 88/07581 10/1988
WO WO089/04361 5/1989
WO WO089/06270 7/1989
WO W092/03529 3/1992
WO W092/05239 4/1992
WO WO092/18599 10/1992
WO WO094/25583 11/1994
WO 96/18722 6/1996
WO WO097/02753 1/1997
WO WO097/08325 3/1997
(Continued)
OTHER PUBLICATIONS

McDonagh et al., Production of caseinophosphopeptides (CPPs)
from sodium caseinate using a range of commercial protease prepa-
rations. International Dairy Journal (1998), 8(1), 39-45.*

(Continued)

Primary Examiner — Sheridan Swope
(74) Attorney, Agent, or Firm — Fish & Richardson P.C.

(57) ABSTRACT

The present invention is related to a fungal serine protease
enzyme, which comprises an amino acid sequence the mature
Fa_RF7182 enzyme having an amino acid sequence of SEQ
ID NO: 18. The serine protease is obtainable from Fusarium
acuminatum, more preferably from the deposited strain CBS
124084. Also disclosed are nucleic acid sequences encoding
said protease, such as plasmid pALK2530 comprising the
nucleotide sequence SEQ ID NO:12 deposited in Escherichia
coli RF7803 under accession number DSM 22208 and plas-
mid pALK2531 comprising the full-length gene SEQ ID NO:
13 deposited in E. coli RF7879 under accession number DSM
22209, as well as fungal hosts, such as Trichoderm. Said
protease is useful as an enzyme preparation applicable in
detergent compositions and for treating fibers, for treating
wool, for treating hair, for treating leather, for treating food or
feed, or for any applications involving modification, degra-
dation or removal of proteinaceous material.
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