Title:

CHEM CALS

WO 01/12791 A1l

DNA SHUFFLI NG OF DI OXYGENASE GENES FOR PRCDUCTI ON OF | NDUSTRI AL

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

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
22 February 2001 (22.02.2001)

PCT

(10) International Publication Number

WO 01/12791 Al

(51) International Patent Classification”s C12N 9/02, 15/52

(21) International Application Number: PCT/US00/22038

(22) International Filing Date: 11 August 2000 (11.08.2000)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:
60/148,850 12 August 1999 (12.08.1999) US
(71) Applicant (for all designated States except US): MAXY-
GEN, INC. [US/US]; 515 Galveston Drive, Redwood City,

CA 94063 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): SELIFONOY,
Sergey A. [RU/MIS]; 2240 Homestead Court, T.os Allos,
CA 94024 (US). NEWMAN, Lisa, M. [US/US], 1137 B
Reed Ave., Sunnyvale, CA 94086 (US).

(74) Agents: QUINE, Jonathan, Alan; The Law Offices of
Jonathan Alan Quine, P.O. Box 458, Alameda, CA 94501
et al. (US).

(81) Designated States (nanonal): AE, AG, AL, AM, AT, AU,
AZ, BA, BB, BG, BR,BY,BZ, CA, CH,CN,CR, CU, CZ,
DE, DK, DM, D7, EE, ES, FI, GB, GD, GF, GH, GM, HR,
HU, ID, IL, IN, IS, JP, KL;, KG, KP, KR, KZ, L.C, LK, LR,
LS, LT, LU, LY, MA, MD, MG, MK, MN, MW, MX, MZ,
NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM,
TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW,
(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European
patent (AT, BE, CH, CY, DE, DK, ES, F1, FR, GB, GR, IE,
IT, LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG,
CI, CM, GA, GN, GW, ML. MR, NE, SN, TD, TG).

Published:

With international search report

Before the expiration of the time hmit for amending the
claims and lo be republished in the evemt of receipt of
amendments.

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing al the begin-
ning of each regular issue of the PCT Gazelte

AN

*162162*

LT

*G00001*

(54) Title: DNA SHUFFLING OF DIOX YGENASE GENES FOR PRODUCTION OF INDUSTRIAL CHEMICALS

(57) Abstract: This invention provides improved polypeptides, including dioxygenases. dehydrogenases, ligases and transferases
that are useful for the biocatalytic synthesis of compounds such as a-hydroxycarboxylic acids, and aryl- and alkyl-hydroxy and
carboxylic acid compounds. The polypeptides provided herein are improved in properties such as regioselectivity, enzymatic activity,
stereospecificity, and the like. Methods for obtaining recombinant polynucleotides that encode these improved polypeptides are
also provided, as are organisms that express the polypeptides and are thus useful for carrying out said biocatalytic syntheses. Also
provided by the invention are methods for increasing satd solvent resistance of organisms that are used in the synthetic methods.
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FIELD OF THE INVENTION

This invention pertains to the shuffling of nucleic acids to achieve or

enhance industrial production of chemicals by dioxygenase genes.
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