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INTERNATIONAL SEARCH REPORT

JP 2012-529889 A 2012.11.29

International application No.
PCT/US 10/38230

A.  CLASSIFICATION OF SUBJECT MATTER
|PC(8} - C12P 7/186; C12P 7/26 (2010.01)
USPC - 436/160; 435/148

According to International Patent Classification (IPC) or to both national classification and 1PC

B.  FIELDS SEARCHED

USPC- 435M60; 435/148

Minimum documentation searched (classification system followed by classification symbols)

Documentation gearched other than minimum documentation to the extent that such documents are included in the fields searched

el
El

ic data base ¢

1 during the internaticnal search (name of data base and, where practicable, search terms used)
PUbWEST (PGPB,USPT,USOC EPAB,JPAB); Google; PubMed: methylethyl ketons, 2-butancna, mek, microorganism, microbial,
biosynthesis, acetoacetyl-coa dehydropenass, bifunclional, production, adhe, adhe2

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appmpﬁatc, of the relevant passages

Relevant to claim No.

X
[0394], [0437}, [0531]

Py2. J. Bacteriol. 1886, 178(5):1469-1472

US 2008/0139134 A1 (YOSHIKUNI et al.} 4 June 2009 {04.06.2009) para [0066], [0068], [0070],

A US 2008/0274525 A1 {BRAMUCCI et al.} 6 November 2008 (06.11.2008)

A US 2008/0274522 A1 {BRAMUCCI et al.} 6 November 2008 (08.11.2008)

A US 2007/0292927 A1 (DONALDSON et al.) 20 December 2007 (20.12.2007)

A ALLEN et al. Garboxylation of epoxides 1o beta-kete acids in cell extracts of Xanthobacter strain

1, 3-9, 25-26, 55, 57-63,
79-80

1, 3-9, 25-26, 55, 57-63,
78-B0

1, 3-9, 25-26, 55, 67-63,
79-80

1, 3-9, 25-26, 55, 57-63,
79-80

1, 3-9, 25-26, 55, 57-63,
78-80

D Further documents are listed in the continuation of Box C.

]

. Special categories of cited documents: “T"  later document published after the intcrnational filing date or priority
“A"  docwment defining the general state of the art which is not considered date and not in conflict with the application but cited 1o understand
to be of particular relevance the principle or theory underlying the invention
“E"  garlier app or patent but published on orafter the international  “X**  document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
wm d.o:,ﬁmem mifhhmiﬂg ﬂ.n.glw M“b'fh on p}ioﬂ‘l’y ;lnin'_l(:)_ or whing,é: step when the document is taken alone
cited to establis publication date of another ciition or o “¥" document of particular relevance; the claimed invention cannat be
special reason (as specified) 3 considered tupai::lolve an inventive step when document_ is
“0" document referring 10 an oral disclosure, usc, exhibition or other bined with one or ther such d such combination
means being obvious to a person skilled in the ant
“p"  document published prior to the internations filing date but later than  «g,» .
the priority date claimed &" document member of the same patent family

Date of the actual completion of the internaticnal gearch

14 November 2010 (14.11.2010)

Drate of mailing of the intemationz| search report

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commisslonar ior Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No.  g71-z73-3201

22 NOV 2010
Authorized officerr. = - 1@
Lee W. Young

PCT Helpdesk: 671-272-4300
PCT OSP: ET1-272-7774

Form PCTASA/210 (second sheet) (July 2009)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US 1038230

Box No. 11 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L. D Claims Mos.:

because they relate to subject maitter not required to be searched by this Authority, namely:

2. D Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. [T  Observatons where unity of invention is lacking (Continuation ofitem 3 of first sheet)

This International Searching Authority found multiple inventions in this intemational application, as follows:

This application containg the following inventions or groups of inventions which are not so linked as to form a single general inventive
contept under PCT Rule 13.1.

Group l+: claims 1-26, 55-80, drawn to a non-naturally cocumring microbial erganism, comprising a micreblal erganism having a MEK
pathway comprising at least one exogenous nucleic acid encoding a MEK pathway enzyme expressed in a sufficient amount 1o produce
MEK, and a methed for producing said microorganism. The first invention is restricted to an acetoacetyl-CoA dehydrogenase
{oifunctional). Should an additional fea{s) be paid, Applicant Is Invitad to elect an additicnal enzyme(s) or combination(s) thereof 1o be
searched. The exact claims searched will depend on the spacilically elected enzyme(s) or combination(s) thereaf.

[Note: Clalms 2, 10-24, 27-54, 56, and 64-76 wore removed from Group | as keling directed 1o nonelected subject matter.]

(Continued an EXtra Sheat)-—-—sssrre-———uus

1. D As all required additional search fees were timely paid by the applicant, this intcrnational scarch report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. D As only somne of the required additional search fees were timely paid by the applicant, this international search report covers
only ihose claims for which fees were paid, specifically claims Nos.:

4. No required additioral search fees were timely paid by the applicant. Consequently, this intemational search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
1, 3-9, 25-26, 55, 57-63, 79-80, resbricted 10 an aceloacetyl-CoA dehydrogenase (bifunctional}

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.
D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCT/1SA/210 {continuation of first sheet {2)) (July 2009)
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Supplemaental Box
Gontinuation ¢f Box |1l - Observations whare unity 15 lacking:

Group W+, claims 27-54, 81-108, drawn to a non-naturally occurting microbial organism, comprising a microbial 9rgahism having a 2-
butanol pathway comprising at least one exogencus nucleic acid anceding a 2-butanol pathway enzyme expressed In a sufficient
amount to produce 2-butanol, and a methed for producing said microorganism, The first Invention is restrictad to an acetocacetyl-CoA
dehydroganase (bifunctional). Should an additional fea(s) be paid, Applicant is invited to elect an addltional enzyme(s) or combination(s)
thereof to be searched. The exact claims searched will depend on the specifically elected anzyme(s) or combination{s) thereof.

The inventions listed as Groups |+ and [1+ do not relate to a single ganeral inventive concept undar PCT Rule 13.1 bacause, under PCT
Rule 13.2, they lack the same or corresponding special tachnical features for the following reasons:

The inventicns of Group I+ do not Include the Inventive doncept of a non-naturally occurring microbial organisim, comprising a microbial
organism having a 2-butanol pathway cemprising at least one exoganous nucleic acid encoding a 2-butanal pathway enzyme expressed
in a sufficient amount to produce 2-butand), as required by Group .

The inventions of Group |1+ do not includa the inventive concept of a non-naturally occurring microblal organism, comprising a micrebial
organism having a MEK pathway comprising at least one exogenous nucleic acid encoding a MEK pathway enzyme expressedin a
sufficient amount to preduce MEK, as required by Group I+,

The inventions of Group I+ share the lachnical fsature of 8 non-naturally occurring microbial arganisrm, comprising a microbial arganism
having a MEK pathway comprising at laast one exogenous nucleic acid encoding a MEK pathway enzyme exp d in a sufficient
amount fo produce MEK. Howaver, this shared technical feature does not represent a coniribution aver prior art. Specifically, US
2009/0133134 A1 o YOSHIKUNI et al. (4 June 2008) (hereinafter “Yoshikuni®) teaches a non-naturally occurring migroblal organism,
comprising a microbial organism having a MEK pathway comprising at least one exegenous nucleic acid encoding a MEK pathway
enzyme expressad in a sufficiant amount to produce MEK (also known as 2-butanone), sald MEK pathway camprising an acetoacstyl-
CoA dehydroganase (bifunctional} (adhE2 - para [0066), [0068), [0437], wharein adhE2 Is an acetoacelyl-CoA dehydrogenase
(bitunctional), as disclosed by Applicant, see claim 9 of inslant application). -As said non-naturally occurring microbial organism was
known at the time of the invention, this cannot be considered a special technical featurs that would ctherwise unify the groups.

Another speclal tachnical feature of the inventions listed as Group I+ is the spacific enzyme racited therein. The inventions do not share
@ special technical feature, because 1) no significant structural similarities can readily be ascertained among the enzymes, 2) Yoshikuni
discloses one of the claimed enzymes, spacifically, an aceloacetyl-CoA dehydrogenasa (bitunctional) {aghE2 - para [006E], [0068],
[0437], wherein adhE2 is an acetoacetyl-CoA dahydrogenase (bifunctional), as disclosed by Applicant, see claim 9 of instant
application). Without a shared special technical feature, the inventions lack unity with one another.

Tha inventions of Group 11+ share the tachnical featura of a non-naturally occurring microbial organism, comprising a microbial
organism having a 2-butanol pathway comprising at least one exogenous nucleic acid ancoding a 2-butanel pathway enzyma expressed
in a sufficient amount to produce 2-butanol. Howsver, this shared technical feature does not rapresent a contribution over prior art.
Spacifically, US 2008/0274525 A1 to Bramucc! , ot al, (hereinalter "Bramucei”) teaches a nen-naturally occurring rricrobial organism,
comprising & microblal organism having a 2-butanol pathway comprising at least one exogenous nuclsic acid encading a 2-butano!
palhway enzyme expressed in a sufficient amount to produce 2-butanol, said 2-butanol pathway comprising a MEK raductase {sadh -
para [0011]]0012], [0228), [0239). wherain sadh Is a MEK reduciase, as evidenced by applicant's claim 41). As sald non-naturally
occurring microbial arganism was known at the time of the invention, this cannct be considered a special technical feature that would
otherwisa unify the groups. ’

Ancther spacial technical feature of the inventions listed as Group I+ is the specific enzyme recited therein. The inventions ¢o not share
a special technical leature, becausa 1) no significant structural similarties can readily be ascertained amang the enzymes, 2) Yoshikuni
discloses one of the claimed enzymes, specifically, an acetoacatyl-CoA dehydragenase (bifunctional) (adhE2 - para [0437], whersin
adhE2 is an acetoacstyl-CoA dehydrogenase (bifunctional), as disclosed by Applicant, see claim 9 of Instant application) and Bramucci)
disciloses another one of the claimaed enzymes, a MEK reductase sadh {para [0011)40012], [0228], [0238]). Without a shared special
technical featura, the inventions lack unity with one anciher,

Tha inventions of Groups |+ and I1+ therefore lack unity under PCT Rule 13 bacause they do not share & same or comespending special
technical feature.

Form PCT/ISA/210 (extra sheet) (July 2005)
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