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INTERNATIONAL SEARCH REPORT International application No.
PCT/US 17/58805

A.  CLASSIFICATION OF SUBJECT MATTER
IPC(8) - C12P 19/62, C12N 9/10, C12N 15/74 (2018.01)
CPC - C12P 19/62, C12N 9/10, C12N 15/12, C12N 15/74

Accerding to International Patent Ciassification {JPC) or to both pational classification and IPC

B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

See Search History Document

Documentation searched other than minimum documentation to the extent that such documents are included in the figlds searched
See Search History Document

Electronic data base consulted during the international search {name of data base and, where practicable, search terms used)
See Search History Document

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category” Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 200370153053 A1 (Reid) 14 August 2003 (14.08.2003) para [0012], [0014], {0024], [0048], 14, 11-13

[0052]
A +] UniProtiB accession number Q34287, 01 Novermber 1996, [retrieved 30 July 2018, 22,23, 26

hitps:/hwww . uniprot.org/uniprot/Q54297 . txi] whole doc.

A | UniProtkB accession number AOAOG1A618, 03 Saptember 2014 [retrieved 30 July 2018, 22,23,26
hitpa:/hansw.umiprot.orgluniprotyAOADE 14618, bd] whale doc.

A US 2011/0117506 A1 {Jergensen et al.) 18 May 2011 (19.05.2011) para [0034], Table 1, SEQ | 22, 23, 76
1D NO: 34
T WO 2018081592 A2 (Warp Drive Big, Inc.) 03 May 2018 {03.05.201 8} whaole doc. 1,11
I:l Further documents are listed in the continuation of Box C. I:I See patent family annex.
" Special eategorics of ciled documents: “T7 lster dosument published afler the intemational filing date or priarity
“A™ document defining the general state of the art which is not considered date and not in conflict with the application but cited 1o d
to be of panicular relevance the principle er theory undertying the invenion
“E"  ealier application or patent but published on or afler the intemational  “X* document of particular relevance; the claimed invention cannot be
filing date considered novet or cannot be considered to involve an inventive
“r dplggment wl;i]chhmﬁg thrg]v_v dc_mlﬂ.‘ci on pl;jority I::In'm(s)_ or whicl;‘ is step when the document is taken alone
Shed b cutablish the publication date of another citation or Ofher wyw o ment of particulst relevance: the claimed invention cannat be
special reason (s specified) o considered 1o Javolva an_ inveniive step when the documens is
“0" document referring to an oral disclosure, use, exhibition of other . combined with one or more other such documents, such combination
means being obvious 10 a persen skilled in the art

“P" document published prior to the international filing date bui Iater than  « g i
the priority date ciaimed ‘%" document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report
30 July 2018 2 ? A U G 20]8
Name and mailing address of the ISA/US Authorized officer:
Mail Stop PCT, Attn: ISA/US, Commissioner for Patents Lea W. Young
P.O. .Bo).( 1450, Alexandria, Virginta 223131450 PCT Helpssi; 571.272-4300

Facsimile No.  §71-273-8300 PCT OSP; $T1-272-7774

Form PCT/ISA/210 {second sheet) (January 2015)
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INTERNATIONAL SEARCH REPORT International application No.

PCTIUS 17/58805

Box No, I Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the first sheet)

1. With regard to any nucleotide and/or amino acid sequence disclosed in the intemational application, the international search was
carried out on the besis of a sequence listing:

8. D forming part of the international application as filed:
D in the form of an Annex C/ST.25 text file.
D on paper or in the form of an image file.

b, furnished together with the intemational application under PCT Rule 134er. 1(a) for the purposes of international search
only in the form of an Annex C/ST.25 text file.

c. IZI furnished subsequent to the international filing date for the purposes of international search only:
in the form of an Annex C/ST.25 texd file {Rule 13rer. 1(2)).
D on paper or in the form of an image file (Rule 13/er. L{(b} and Administrative Instructions, Section 713}
2. m [n addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required

statements that the information in the subsequent or additional copies is identical to that formin g part of the application as
filed or does not go beyond the application as filed, as appropriate, were farnished.

1. Additional comments;

Form PCT/SA/210 (continuation of first sheet {1)) (January 2015)
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INTERNATIONAL SEARCH REPORT International application Ne,
PCT/US 17/58805

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

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

I D Claims Nos.:

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

2. D Claims Nos.:

because they relate to parts of the international application that do net comply with the prescribed requirements 1o such an
extent that no meaningful intemational search can be carried out, specifically:
\

3 g Claims Nos.: 510, 14-21, 27-80, 66
becanse they are dependent claims and are not drafted in accordance with the secend and third sentences of Rule 6.4(a).

Box No. II!  Observations where unity of invention is lacking (Continvation of item 3 of first sheet)

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

- Please see extra sheet for Box No. lll Observations where unity of invention is lacking -

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

2, [:I As all searchable claims could be searched without effort justifying additional fees, this Autherity did not invite payment of
additjonal fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this inténational search report covers
anly 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 report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
1-4, 11-13, 22, 23 and 26 limited to SEQ ID NO=: 1, 10, i1, 12

Remark on Protest D The additionai search fees were accompanied by the applicants protest and, where applicable, the
payment of a protest fee.
D The additional search fecs were accompanied by the applicant’s protest buf 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/ISA/210 (continuation of first sheet (2)) (lanuary 2015)
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INTERNATIONAL SEARCH REPORT International appication No.
PCTIUS 17/58805

Continuation of:
Box MO, lll. Observations where unity of invention is lacking

This application contalns the following inventions or groups of invantions which are not so linked as ta form a single ganeral Inventive
concept under PCT Rule 13.1, In order for all Inventions to ba examined, the appropriate additional examination fees must be paid.

Group I+ Claims 1-4, 11-13 and 22-26, directed to an engineered/chimeric polyketide synthase (PKS) comprising ene or more modified
domalns. Tha PKS will be saarched ta the axtent that the modified domain{s) encompass ketoreductase domain{s) comprising an
amino acid other than tyrasine at the position corresponding to the tyrosine in the conserved YAAAN catalytic motif and does not
comprise the conserved .alpha.FG halix in SEQ ID NO: 1 {and tha first corresponding claimed keteraductase domain amino acid
sequences SEQ ID NOs: 1 and 12). Itis believed that claims 1-4, 11-13, 22, 23 and 26 encompass this first named invention (because
SEQ D NOs: 10 and 11 of claim 22 include ketoreduciase domains), and thus these claims will be searched without fee to the extent
that the PKS ancompasses modified ketoreductase domaln{s). Additional modified PKSs will be searched upon the payment of
additional fees. Applicants must speclfy the claims that encompass any additionally elected modified PKSs. Applicants must further
indicate, if applicable, the claims which encompass the first named Invention, if different than what was indicated above for this group,
Failurs to clearly idantify haw any paid additional invention fees are to ba applied to the "+" group(s) will result in only the first claimed
invention 1o ba searched. An exemplary elaction would be PKS with modified dehydratase domain(s) comprising an aspartic acid at the
pasition corresponding to the glycine at position 4288 in pksB of 5679-pksB ORF in the conserved HXXXGXXXXP motif of SEQ ID NO:
4 {claims 1-4, 11-13, 22, 24, 26).

[Ncte, applicant specification defines different beta-ketone processing domain types (ketoreductase, dehydratase, or enoylreductase)
and corresponding sequencaes at p, 21, In 5-26]

Group |, claim 81-85, directed to a method of modulating the activity of a PKS, and a method of producing a compound or a library of
compounds.

The inventions listed as Groups I+ and || do not relata to a single special lechnical feature under PCT Rule 13,1 becauss, under PCT
Rule 13.2, they lack the same or corresponding spacial technigal faatures for the foflowing reasons:

Special technical features
Group I+ includes the special technical feature of a modified, chimeric PKS, that is not required by Group II.

Group Il includes the special technical featurs of modulating tha activity of a PKS, comprising providing a parent nucleic acid sequence
encoding a parent PKS, and modilying at least one codon, that is not raquired by Group 4,

The inventions of Group I+ each includa the special technlcal featura of a unique type of beta-ketone processing domain. Each domain
type has a different mechanism of action, is encoded by a unique peptlde, and is considered a distinct technical feature.

Shared technical features

The invantions of Groups I+ and If shara the cammon technical feature of an enginaered polyketide synthase that comprises ona or
mare modified domains having altered snzymatic activity ralative to & reference polyketide comprising unmodified domalns, wherein tha
engiheered polyketide synthase is capable of producing a polyketide when expressed undar conditions suitable to allow expression of &
compound by the engineered polyketide synthase.

The inventions of Group |+ further shars the common tachnical Teature of a chimeric PKS, wherein the one or more domains comprise a
bata-ketone processing domain selacted from a ketoreductase, a dehydratase, or an enoylreductase; and a PKS comprising a first
domain comprising a conserved region of a domain of a first polyketide synthase, and a secand domain comprising a conserved region
of a domain of a second polykatide synthase.

Howaver, these shaved technicsl faatures were previously disclosed by US 2003/01530563 A1 {Reid). Reid leaches an angineerad
chimeric polyketide synthasa that comprises one or more medified ketoreductass or ushydratase domains having altered enzymatic
activity relative to a referance polyketide comprising unmodified domains, wherein the engineered polykstida synthase is capable of
preducing a polyketide when expressed under conditions suitabla to allow expression of a compound by the engineered polyketids
synthase (para [0014] "a methad to alter a moduls of a modular PKS such that said module will introduce a cls double bend into &
polyketide produced by said PKS, said methad comprising, either (A) replacing an entire module for the position at which the cis double
bond is desirad with a modula having a type 2 KR and dehydratase {DH} domains, (B} exchanging a portion of a module between an AT
and an ACP of sald module for a DH plus a type 2 KR domain of another moduls, {C) in a module already producing a trans double
bond, replacing a type 1 KR domain with a type 2 KR domain, {D) in a module containing a type 1 KR domain, changing the KR to a type
2 KR domain by polnt mutation or replacing the KR with a type 2 KR: and {E} inserting a DH into a medule containing a type 2 KR™;
{6051) "the expression plasmid...colonies from each transformation were sefected to streen for polyketide production®), said PKS
comprising a first domain comprising a conserved reglon of a domain of a first polyketide synthase, and a second domain compiising a
consarvad region of @ domain of a second polyketide synthase (para [0014) "changing tha KR to a type 2 KR domain by point mutation
or replacing the KR with a type 2 KR; and (E) inserting a OH into a modute containing a type 2 KR™; [0024] "At tha N-tormini, a
Rossmann fold region corresponds to the SDR Rossmann fold. An absolutely censensed Tyt corresponds to tha SDR conserved Ty an
absolutely conserved Asn comesponds to the Lys. An abselutely consarved Lys in the ketoreductase family corresponds to a very highly
conserved Asn in the SDR superfamily generally, including the tropinane reductases”).

As the technical features were known in the art at the time of the invention, they cannot be considared special technical faatures that
would otherwise unify the groups.

Therafora, Groups |+ and |l inventions lack unity under PCT Rule 12 bacause they do not share the same or corresponding special
technical feature.

Form PCT/ISA/210 (extra sheet) {January 2015)



(91) JP 2020-501519 A 2020.1.23

gooooooaoo

(G1)Int.Cl. oo gooooboooood
oooo 1721 (2006.01) gooo 1/21 oooo goooo
oooo  13/00 (2006.01) oooo  13/00 oooo goooo

@gnHoooooog  AP(BW,GH,GM,KE,LR,LS,MW,MZ,NA,RW,SD, SL,ST,SZ,TZ,UG,ZM,ZW) ,EA(AM,AZ,,BY ,KG,KZ,RU, T
J,™™),EP(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,R
0,RS,SE,SI,SK,SM,TR) ,0A(BF,BJ,CF,CG,CI,CM,GA,GN, GQ, GW, KM, ML ,MR ,NE, SN, TD, TG) , AE,AG, AL ,AM,AO0,AT,AU,AZ,
BA,BB,BG,BH,BN,BR,BW,BY,BZ,CA,CH,CL,CN,CO,CR,CU,CZ,DE,DJ,DK,DM,D0,DZ,EC, EE, EG, ES,FI,GB,GD,GE,GH,GM, G
T,HN,HR,HU, ID, IL, IN, IR, 1S,J0,JP,KE,KG,KH,KN,KP KR, KW,KZ, LA, LC, LK, LR,LS,LU,LY,MA,MD,ME MG , MK, MN , MW , MX
,MY,MZ ,NA,NG,NI,NO,NZ,OM, PA,PE,PG,PH,PL,PT,QA,RO,RS,RU,RW,SA,SC,SD, SE, SG, SK, SL,SM, ST, SV, SY, TH, TJ, TM,

™,TR,TT

(72000

(72000

(72000

(72000

goooooodadaaoo
gobooooOoO0oooooooobOboboooooooooboobobOOobooooooooobooboo0ooon
gooooooogoooo

goboooboooooooobooa
oboooooObooooooooooboboboooooooooooboboOoboooooooooooOooon
goooobOoOooooooooo
ggoobobooooooboobobooooooobooooooboobooooooobooooooooon
gaoo

gooooooooooooon
ggoooboboooooobobbooooooobobooooooboooboooooobobooooooooon
gooooon

OOO0OO(@O) 4Bo50 CC04 CCO5 DDO2 LLOS
goon0 OO0 4B064 AEOL CA19 CA21 CC24 DAO1 DA20
o000 OO 4B065 AASOX AASQY ABO1 ACl14 BAO2 CA16 CA44 CAGO



	biblio-graphic-data
	abstract
	claims
	description
	drawings
	written-amendment
	search-report
	overflow

