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INTERNATIONAL SEARCH REPORT

JP 2012-526561 A 2012.11.1

International application No.

PCT/US 1035015

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - A61K 48/00; CO7C 48/00 (2010.01)
USPC - 424/93.2; 568/376

According to Tntemational Patent Classification (IPC) or to both national classification and [PC

B. FELDS SEARCHED

Mini 4

hed (classification system followed by ¢

USPC- 424/93.2; 568/376

lassification symbols)

Documnentation seatched other than minimum documentation to the extent that such documents are i
USPC- 568/42; 544/386; 435/, 320.1, 68.1; 536/23.2 (keywords below)

Tuded in the ficlds hed

Electronic data base consulted during the intemational search (name of data base and, where practicable, scarch wrms used)
- | PUBWEST (PGFB,USPT,USQOC,EFPAB,JPAB); Google; PubMed: cyciohexanone, biosynthesis, mi
ketocycyciohexane-1-carboxyl-CoA hydrolase, 2-ketocyclohexane-1-carboxylate decarboxylase

grganism, PEP carboxykinase, 2-
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cited to establish the publication date of another citation of other
special reason (as specified)

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No,
A US 2006/0035348 A1 (GULEVICH et al.) 18 February 2006 (16.02.2006) absiract; para [0045] | 1-11, 28-31, 33-35, and
99104
A US 2003/0028915 A1 (TILTON et ai) € February 2003 (08.02.2003) para [0110], [0174] 1-11, 28-31, 33-35, and
94-104
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1-11, 28-31, 33-35, and
AP S 2009/0305364 A1 (BURGARD ot al.) 10 December 2000 (10.12.2009) 84-104
}I{ Further documents are listed in the continuation of Box C. D
*  Special categories of cited 3 “T  later document published after the international filing date “::Fﬁnrily
“A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
10 be of particular relevance the principle or theory underlying the inventicn
“E” catlier appl ox patent but published on ot afler the ional wx» g of particular rel ; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
“L*  document which may throw doubts on pricrity claim(s) or which is step when the document is taken alone

oy

“0”" document referring to an oral disclosure, usc, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

“P"  document published prior to the intemnational filing date but later than g » .
the priority date claimed '&" document member of the same patent famity

document of particular relevance; the claimed invention cannot be
considered to involve an invemtive step when

the document is

Date of the actual completion of the international search

9 August 2010 (09.08.2010)

Date of mailing of the international search report

30 AUG 2010

Name and mailing address of the ISA/US

Mall Stop PCT, Aitn: 1ISA/US, Commissioner for Patents
P.Q. Box 1450, Algxandria, Virginia 22313-1450

Facsimile No.  g71-273-3201

Authorized officer:

PCT Hegaesk: 571-2724300
PCT OSF: 571-272-7774

Lea W. Young




(102) JP 2012-526561 A 2012.11.1

INTERNATIONAL SEARCH REPORT International application No.
PCT/US 10/35015

Box Neo. 1 Observations where certain claims were found unsearchable (Continuaticn of item 2 of first sheet)

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

1. D Claims Nos.:

because they relate to subject matter not required 1o be searched by this Authority, namely:

2. D Claims Nos.:

becouse they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that o meaningful international search can be carmied out, specifically:

3. D Ciaims Nos.:
because they are dependent claims and are not drafted in accordance with the d and third sent of Rule £ 4(a).

Box No. II1  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

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

Group l+: claims 1-1B5, drawn 10 & non-naturally occuning microblal organism, comprising a microbial organism having a
cyclohexanone pathway comprising at least one exogenous nucleic acid encoding a cyciohexanonge pathway enzyma axpressed Ina
sufficient amount 1o praduce cyciohexanone, and a method for using said microbial crganism io produce cycichexancne. The first
invention encompasses a non-naturally occuring microbial organism, camprising the following cyclohexanone pathway: a PEP
carboxykinase, a 2-ketocyclohaxane--carboxylCoA hydrolase (acting on C-C bend), a 2-ketocyclohexane-I-carboxylate decarboxylase
and a 2-ketocyclohexane--carboxyl-CoA hydrolase (acting on thioester). Should an additicnal fee(s) be paid, Applicant is invited to
alect an additional specific cyclohexancne pathway(s) andior an additional specific enzyme(s) of the above pathway to be searched.
The exact claims searched will depend on the specifically elected cyclohexanone pathway{s) andfor an additional specitic enzymea(s) of
the above pathway.

[Note: claims 12-27, 32, 36-83, and 105-185 were removed from Group | because they require a search of ronelected enzymes.]

See Supplamental Box

1, I:] As all required additional search fees were timely paid by the applicant, this intemational search report covers all searchable
claims.

2. I:l As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additiona! fees.

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

4, E No required additional search fees were timely paid by the applicant. Consequently, this international search repont is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
1-11, 28-31, 33-35, 54-104, limited 10 & cyclohexanone palhway comprising a PEP carboxykinasa, a 2-ketocyelohexane-1-
carboxyl-CoA hydrolase (acting on a C-C bon), a 2-ketocyclohexane-1-carboxylate decarboxytase, and a 2-ketocyclohexane-1
-carboxyl-CoA hydrolase (acling on a thioester)

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 edditional search fees were accompanied by the applicant’s p but the applicable pratest
fee was not paid within the time limit specified in the invitation.
D No protest accompanied the payment of additional search fees.
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C (Continuation).  DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

AP US 2010/0009419 A1 (BURK et al.) 14 January 2010 (14.01.2010) 111, 28-31, 33-35, and
94-104
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Supplemental Box
Continuation of Box 11l - Observations where unity is lacking:

The inventions listed as Groups H+ do not relate to a single general invenlive concept under PCT Rule 13.1 bacause, under PCT Rule
3.2, they lack tha same or corresponding speclal technical features for the following reasons:

The invenlicns of Group I+ share the technical faaturs of a non-naturally occurring micrabial organism, comprising a microbial organism
having an exegencus nucieic acld encoding a cyclohexanona pathway enzyme in a cyclohexanone pathway comprising ai least one
exogenous nuclaic acid encoding a cyclohexanone pathway enzyme expressed In a sufficient amount to produce cyclohaxanona.
However, this shared technical feature was known in the prior art. Spacifically, a paper titled "Genetic Analysis of a Gene Cluster for
Cyclohexanat Oxidation in Acinelobacter sp. Strain SE19 by In Vitro Transpesition® by CHENG, et al. (JOURNAL OF BACTERIOLOGY
2000, 182(17):4744-4751) discloses a non-naturally occuring microbial organism having a cyclohexanone pathway expressed in a
sufticient amount 10 produce cyciohexanone (Abstract, "A cosmid library was constructed from Acinetobacter sp. atrain SE19, and
oxidation of cyclohaxanol to adipic acld was demonstraied in racombinant Escherichia coli carrying a SE19 DNA segment. A rogion that
was essential for cycichexanol oxidation was localized to a 14-kb fragrnant on the cosmid DNA. Several putative open reading frames
{ORFs) that were expectad to encode enzymes catalyzing the conversion of cyclohexanal 1o adipic acid were identified. Whareas one
ORF showed high homology to cyclochexanone monooxygenase from Acinetobacter sp. strain NCIB 8871, most of the ORFs showed
anly moderata homology to proteins in GenBank. In order to assign functions of the various ORFs, in vitro transposon mutagenesis was
performed using the cosmid DNA as a target. A set of transposon mutants with a single insartien in each of the ORFs was screaned for
cyclohaxanol axidation in E. coli. Several of the transposon mutants agcumulated a variety of eyclohaxanol oxidation intarmadiatas™ pg
4748, right col, describing the ChnB mutant * (i) ... Accumulation of cyclohexanone as the major intermediate in the ChnB ingertion
mutant also confirmed that the enzymatic reaction catalyzed by the cyclohexanone monooxygenase was blocked in the ChnB mutant”;
See also pg 4749, Table 3). As said microbial organism was known at the time of the invention, this cannat be considered a special
technical featura that would otherwise unify the groups.

Another technical feature of the inventions listed as Group I+ is the specific enzyme and combination thereof racited therein. As no
significant structural simitardties can readily be ascertained among said enzymes, the inventions do not share a special techmcnl {eature.
Without a shared special technical feature, the inventions lack unity with one another.

The invention of Greup |+ therefora lack unity under PCT Rule 13 because they do not share a same or correspending special technical
leatura.
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