a2 United States Patent

Gaudin et al.

US009410175B2

US 9,410,175 B2
Aug. 9,2016

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

(54) PROCESS FOR MICROBIAL PRODUCTION
OF A VALUABLE COMPOUND

(75) Inventors: Philippe Thierry Francois Gaudin,
Den Hoorn (NL); Rogier Meulenberg,
Delft (NL)

(73) Assignee: DSM IP ASSETS B.V., Heerlen (NL)

(*) Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 1312 days.

(21) Appl. No.: 11/886,582

(22) PCT Filed: Mar. 23,2006

(86) PCT No.:

§371 (),
(2), (4) Date:

PCT/EP2006/060996

Jan. 25, 2008

(87) PCT Pub. No.: 'WO02006/100292
PCT Pub. Date: Sep. 28,2006

(65) Prior Publication Data
US 2009/0017515 Al Jan. 15, 2009
(30) Foreign Application Priority Data
Mar. 24,2005 (EP) cccovovvverierceceicrence 05102387
(51) Imt.ClL
CI2P 21/00 (2006.01)
CI2N 9/16 (2006.01)
CI12C 5/00 (2006.01)
A23K 17165 (2006.01)
CI2N 15/80 (2006.01)
Ci2P 19/14 (2006.01)
CO7K 14/37 (2006.01)
CI2R 1/685 (2006.01)
CO7K 14/38 (2006.01)
(52) US.CL

CPC . CI12P 21/00 (2013.01); CI2N 9/16 (2013.01);
A23K 1/1653 (2013.01); CO7K 14/37 (2013.01);
CO7K 14/38 (2013.01); CI12C 5/004 (2013.01);
CI2N 15/80(2013.01); C12P 19/14 (2013.01);
CI2R 1/685 (2013.01); C12Y 301/03008
(2013.01); C12Y 301/03026 (2013.01); GOIN
2333/914 (2013.01)
(58) Field of Classification Search
None
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

3,105,015 A 9/1963 Tveit

4,927,751 A 5/1990 Memmert et al.

6,066,493 A * 5/2000 Shusteretal. ............ 435/254.3
6,433,152 Bl 8/2002 Langetal.

FOREIGN PATENT DOCUMENTS

CZ 9601597 A3 * 10/1997
DE 4012238 Al 1/1991
EP 0400 300 12/1990
EP 0911416 A2 4/1999
GB 1545 766 5/1979
RU 1419 152 7/1995
RU 1419152 C * 17/1995
WO WO 90/00199 1/1990
WO WO 99/24448 10/1998
WO WO 9846772 A2 * 10/1998
WO WO 2004/087934 10/2004
WO WO 2006/025735 3/2006
OTHER PUBLICATIONS

Mayer et al “Efficient Phytase Production by Hansenula
polymorpha” Biotechnology and Bioengineering, May 5, 1999,
63(3), pp. 373-381.*

Zobac, P. et al. “The Effect of Microbial Phytase Applied in Feed
Mixtures on Phosphorus and Calcium Utilization in Chicken Broil-
ers” Zivoéi $na V§roba 1997, 41(1), pp. 13-22.*

Hall LA; Denning DW “Oxygen Requirements of Aspergillus Spe-
cies” J Med Microbiol., Nov. 1994,41(5),pp. 311-315.*

P. Vats; D.K. Sahoo; U.C. Banerjee “Production of Phytase (myo-
Inositolhexakisphosphate Phosphohydrolase) by Aspergillus niger
van Teighem in Laboratory-Scale Fermenter” Biotechnol. Prog.,
2004 (published online Jan. 20, 2004), 20(3), pp. 737-743.*

Gibbs et al “Growth of Filamentous Fungi in Submerged Culture:
Problems and Possible Solutions™ Critical Reviews in Biotechnol-
ogy, 2000, 20(1):17-48.*

Koutinas, A.A. et al “Kinetic parameters of Aspergillus awamori in
submerged cultivations on whole wheat flour under oxygen limiting
conditions” Biochem. Eng. J., Oct. 2003 (pubilshed online Aug. 22,
2003) , 16(1), pp. 23-34 (doi:10.1016/S1369-703X(03)00018-4).*
Database EPODOC European Patent Office, The Hague, NL; Oct. 15,
1997, XP002342616 & CZ 9 601 597 A3, Oct. 15, 1997, 1 page.
Anonymous: “Biotechnical Pilot Plant” BTH Report 1996—TIabo-
ratory 115, Nov. 18, 1997, pp. 1-4, XP002342617.

International Search Report mailed Aug. 4, 2006 in PCT/EP2006/
060996, 4 pages.

Written Opinion mailed Aug. 4, 2006 in PCT/EP2006/060996, 6
pages.

Wang et al, “Effects of process parameters on heterologous protein
production in Aspergillus niger fermentation”, J. Chem. Technol,
Biotechnol. 78:1259-1266 (2003).

(Continued)

Primary Examiner — Louise W Humphrey
Assistant Examiner — Aaron J Kosar
(74) Attorney, Agent, or Firm — Nixon & Vanderhye P.C.

(57) ABSTRACT

The present invention relates to a process for the production
of a valuable compound by cultivation of a microorganism
comprising cultivating the microorganism in a medium
wherein all nutrients are provided in excess over the whole
cultivation period and wherein a suitable amount of oxygen is
fed to the culture to maintain the culture under conditions of
oxygen limitation.
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