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RENDT I ) RER

Cys, Gly, Ser
His, Lvs
Asp, Gin, Glu
Asn, Gln, Glu
Ala, Ser
Asn, Asp. Glu
Asn, Asp, Gln
Ala, Ser
Arg, Tyr. Trp
Leu, Met, Val
Ile. Met. Val

Arg, His

lle, Leu, Phe, Val

Met, Trp, Tyr
Ala. Gly, Thr

Ala, Asn, Ser

His, Phe, Tyr, Met

His. Phe, Trp

lle, Len, Met, Thr
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US2020/038813

Box No.IT  Observations where certain claims were found unsearchable (Continunation 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:

1. I:I Claims Nos.:

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

the subject matter listed in Rule 39 on which, under Article 17(2)(a)(i), an international search is not required to be
carried out, including

2. |:| 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. |:| 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. TIT 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:

See Supplemental Box for Details

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

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

(1 0O O

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

4, 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.:

1-9, 30, 37 and 40 (completely) and claims 20-29, 33-36, 43 and 44 (in part)

Remark on Protest I:‘ The additional search fees were accompanied by the applicant's protest and, where applicable,
the payment of a protest fee.

I:‘ 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,

I:' No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (third sheet) (July 2019)
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INTERNATIONAL SEARCH REPORT International application No.
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A. CLASSIFICATION OF SUBJECT MATTER

C12N 15/52 (2006.01)  CI12N 15/70(2006.01)  C12N 9/64 (2006.01)  CIZN 9/06 (2006.01)  CIZN 9/88 (2006.01)
C12P 7/04 {2006.01)

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

B. FIELDS SEARCHED

Minimum documentation scarched (classification system followed by classification symbols}

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

Electronic data base consulted during the international search (narme of data base and, where practicable, search terms used)

Espacenet/AusPat/PubMed; Patrick Boyle, Dylan Carlin, Rishi Jain, Ryan Putman, Laura Stone, Alex Tucker, Kolea Zimmerman, Ginkgo
Bioworks, Synlogic Operating Company

PATENW: LeuDH, Maple Syrup Urine Disease, BrnQ, KivD, Adh, BCAA, C12N15/63, C12Y104/01009, C12P7/04, C12N15/52, isopentanol
Gaogle: lac operon circuit RBS, operon use in plasmids, isopentanol from leucine

GenomeQuest: SEQ ID NO: 1-12, 27, and 35

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

Documents arg listed in the continuation of Box C

Further documents are listed in the continuation of Box C See patent family annex
* Special categories of cited documents:

"A"  document defining the general state of the art which is not "T"  later document published after the international filing date or priority date and not
considered to be of patticular relevance in conflict with the application but cited to understand the principle or theery

"D"  document cited by the applicant in the intenational application underlying the invention

"E" earlier application or patent but published on or after the "X"  document of particular relevance; the claimed invention cannot be considered
international filing date novel or cannot be considered to invelve an inventive step when the document is

taken alone

"L"  document which may throw doubts on priority claim{s}) or "Y"  document of particular relevance; the claimed invention carmot be considered to
which is cited to establish the publication date of another involve an inventive step when the document is combined with one or more other
citation or other special reason (as specified) such documents, such combination being obvious to a person skilled in the art

"O"  document referring to an oral disclosure, use, exhibition or other

means "&"  docoment member of the same patent family

"P"  document published prior to the international filing date but
later than the priority date ¢laimed

Date of the actual completion of the international search Date of mailing of the international search report
25 September 2020 25 September 2020
Name and mailing address of the ISA/AU Authorised officer
AUSTRALIAN PATENT OFFICE Kristin McKinnon
PO BOX 200, WODEN ACT 2606, AUSTRALIA AUSTRALIAN PATENT OFFICE
Email address: pet@ipaustralia.gov.an (IS0 9001 Quality Certified Service)
Telephone No. +61262832116

Form PCT/ISA/210 (fifth sheet) (July 2019)
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INTERNATIONAL SEARCH REPORT International application No.
C (Continuation}. DOCUMENTS CONSIDERED TO BE RELEVANT PCT/US2020/038813
Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
GenBank Accession No, WP_078094365 20 July 2017
X Title, definition, and origin 1-5, 20-24, 27-29, 35, 40,
43-44
GenBank Accession No. WP_073105874 14 May 2017
X Title, definition, and origin 1-5, 20-24, 27-29, 35, 40,
43-44
GenBank Accession No. WP_078010585 19 July 2017
X Title, definition, and origin 1-5, 20-24, 27-29, 35, 40,
43-44
GenBank Accession No. ODS64950 13 September 2016
X Title, definition, and origin 1-5, 20-24, 27-29, 15, 40,
43-44
GenBank Accession No. OJX58257 9 December 2016
X Title, definition, and origin 1-5, 20-24, 27-29, 35, 40,
43-44
GenBank Accession No. WP_047829337 13 May 2017
X Title, definition, and origin 1-5, 20-24, 27-29, 35, 40,
43-44
CN 108559735 A (UNIV JITANGNAN) 21 September 2018
& Machine Translation Google Address:
https://patents.google.com/patent/CN 1 08559735B/en?0q=CN 108559735
X claim 1, disclosure of invention paragraph 1, and embodmments 1-4, sequence 5 and 6 6-9, 20-24, 27-2%9 and 35
US 10059969 B1 (AbbVie Ine.) 28 August 2018
X SEQ ID NO: 20, claim 1, column 4 lines 28-36, and abstract 6-9, 20-24, 27-29 and 35
Y Column 12 lines 4-25 25-26, 30, 33, and 36
CN 108103038 A (UNIV JIANGNAN) 01 June 2019
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