The invention provides a non-naturally occurring mcrobial organi sm having
n- pr opanol and i sopropanol pathways, 1, 4-butanediol (14-BDO and

i sopropanol pathways, 1,3-butanediol (13- BDO and isopropanol pathways or
net hyl acryl) incrersh tiofMAAPPIAOAITTDS @pﬁmmmmAQ%TEmﬂ@omMwang aRirs m

Cont 211 3 i gqog%%oungﬂlgf“c' oan, OINRARED BDpRRAEUh BUEAGDYS

t he respective
Al
a@éltlon v

The invention y provides thod f 9p, ik@eRGiad 1! anol
and i sopr op@nmternatidnaBP@dligatign Da®pr op n 13 B a1 m?é&i{wé (o I:i and
i sopr opanol .17Me&rch@0Hod7.8:a001ncl ude qbfuring an

| sopropanol co-producing m crobial organism where the m crobial organism

expr ess@§ @krnhRRR Fatéﬁpé’lasﬁffcgﬁ!o%n ous nucl ei ¢ acigk, §RGEdLET103R \&FLteQJgQBﬁQOsJam DI,

amount bg pf.QguG

a sufficrent peri

(22) Internation

G ASi 3G Hon umBQe respective
AI?P P CN I e bOr/iHOduee se

e

i sopr opanatzzp 0+1%edBDO, 13- BR@nolh or  a Mpﬁilh‘b‘@

y enzyne in a sufficient

BEHJPdﬁ cheg:l pgll tl\}[cg)e on%ﬁi &f or
11685 PE elnlidERPI GBS -San

al Filing Date:

Dicgo, CA 92130-2047 (US).

9 September 2010 (09.09.2010) (81) Designated States (unless otherwise indicated, for every

- . . kind of national protection available). AE, AG, AL, AM,

(25) Filing Language: English AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,

(26) Publication Language: English CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,

(30) Priority Dat DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,

riority Data: HN, HR, HU, ID, I, IN, IS, JP, KE, KG, KM, KN, KP,

61/240,959 9 September 2009 (09.09.2009) UsS KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,

61/254,650 23 QOctober 2009 (23.10.2009) UsS ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,

(71) Applicant (for all designated States except US): GENO- NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,

MATICA, INC. [US/US]; 10520 Wateridge Circle, San SE, SG, SK, SL, SM, ST, SV, 8Y, TH, TJ, TM, TN, TR,
Diego, CA 92121 (US). TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(72) Inventors; and 84) Designateq States (unlgss othemise indicated, for every

(75) Inventors/Applicants (for US only): PHARKYA, Priti kind of regional protection available): ARIPO (BW, GH,

[IN/US]; 10520 Wateridge Circle, San Diego, CA 92121

(US). BURGARD, Anthony, P. [US/US];
teridge Circle, San Diego, CA 92121 (US). OSTER-
HOUT, Robin, E. [US/US]; 10520 Wateridge Circle, San

Diego, CA

10520 Wa-

92121 (US). BURK, Mark, J. [US/US];

10520 Wateridge Circle, San Diego, CA 92121 (US).

GM, KF, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, SE, SL SK,
SM, TR), OAPI (BF, BJ, CF, CG, CL CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

[Continued on next page]

OH

wo 2011/031897 A1 I 10KV 000 OO 000

1.5 GLC

(54) Title: MICROORGANISMS AND METHODS FOR THE CO-PRODUCTION OF ISOPROPANOL WITH PRIMARY AL-
COHOLS, DIOLS AND ACIDS

(57) Abstract: The invention provides a non-nat-
urally occurring microbial organism having n-
propanol and isopropanol pathways, 1,4-butane-
diol (14-BDO) and isopropanol pathways, 1,3-

. 0, OHQ A !
TP e Py e HZCIO—P—OH butanediol (13- BDO) and isopropanol pathways
PEP 2PEP . . .
o | B e ) c)k(" or methylacrylic e}cld (MAA) apd 1sopr0panol-
Ho o oAA e pathways. The microbial organism contains at
oro pikstyiogss | s ey s l,m!““ i least one exogenous nucleic acid encoding an en-
e dcrred Fomae gty . !
Ho oH MAL " SIS co,  zyme in each of the respective n-propanol, 14-
s mel ACCOA HSCJLSQ,A BDO, 13-BDQ or .MAA al.l(.l 1sopr0pan0! path-
Ho A O FUM lA\my;cuAmm.m ways. The invention additionally provides a
O Fmnndss | Con o method for co-producing n-propanol and iso-

Koy s“myl%%%ui:c AACOA HG A 8.Con prop?mol, 14-BDO and isoprgpanol, 13-BDO
1o~ A g con SUCCOA l;*f;‘;{;;:‘g;cm"‘fmv”y"“’““v and isopropanol or MAA and isopropanol. The
§ o Vetrimnicot | ACAC g method can include culturing an n-propanol and
HOJ\E)HLS-CQA @®™mcoa (TR lAwmmcdmmvlm an isopropanol co-producing microbial organ-
g g°  Newmno mopaoyleesfease o ism, where the microbial organism expresses at
Ho)kc‘)Htscwmammm;S.é.ﬁd e o Acls y :030*0“3 least one exogenous nucleic acid encoding an n-
HacﬁS-CoA MXYIi;;coA P OHOPTW,?;. gac/\gofi"*o J, T W:Ha propanol, an isopropanol, a 14-BDQ, a 13-BDO
Pmpinnaldehydzd:hydmgmsel ﬁm PPA [ PPOH-2 HeG -0 and/or a MAA pathway enzyme in a §ufﬁ01ent
Hye~p© I L amount to produce each of the respective prod-
Propanal ehydrogenase Proiony! ucts, under conditions and for a sufficient period
l S FIG. 1 of time to produce each of the respective prod-

O PPOH-1

ucts.



WO 2011/031897 A1 W00 )0 000N R A O

Published: —  before the expiration of the time limit for amending the
—  with international search report (Art. 21(3)) claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))




