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are synthesized by the engineered microorganisms and methods of the inven-
tion. In certain embodiments, the microorganisms comprise a recombinant al-
pha-olefin-associated enzyme. This enzyme may be expressed in combina-
tion with a recombinant alkene synthase pathway-related gene. The engin-
eered microorganisms may be photosynthetic microorganisms such as cy-
anobacteria.
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Group I+ claims 1-28 directed to a method for the biosynthetic production of 1-alkenes. The first invention is restricted to the method
wherein said recombinant 1-alkene synthase is at least 90% identical to YP _001734428 from Synechococcus sp. PCC 7002.(Applicant
may elect other recombinant 1-alkane-synthase(s) to be searched by paying an additional fee for each election. For example, applicant
may elect the method wherein said recombinant alpha-olefin enzyme is at least 90% identical to SEQ ID NO: 11. Further, if applicable,
applicant may designate one nucleic acid to be searched which corresponds to the polypeptide elected. For example, if applicant elects
polypeptide SEQ ID NO: 13, applicant may also elect the corresponding nucleic acid which codes for the elected polypeptide
(presumably polynucleotide SEQ ID NO: 12, for example) for no additional fee).

- Please see extra sheet for continuation -

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

D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.
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3. D 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. m No required additional 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.:
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Remark on Protest D 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,

D No protest accompanied the payment of additional search fees
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Continuation of Box Ill: Lack of Unity of Invention

Group |+ claims 29-47 directed to an isolated or recombinant polynucleotide; wherein the first invention is limited to SEQ ID NO: 6 or a
degenerate variant thereof. (Applicant may elect any isolated polynucleotide to be searched by paying an additional fee for each election
from primary claim 29. For example, applicant may elect a nucleic acid sequence that is at least 85% identical to SEQ ID NO: 12.
Further, applicant must designate, for dependent claims 33, 34, and 37, the specific vector sequence to be elected. Each nucleic acid
sequence/vector combination will be considered a separate, electable invention).

Group II: claim 48, directed to a method for identifying a modified gene that improves 1-alkene synthesis.

The inventions listed as Groups I+ to il do not relate to a single inventive concept under Rule 13.1 because under PCT Rule 13.2, they
lack the same or corresponding special technical features for the following reasons:

The special technical features of the Groups are delineated as above. The shared technical feature of all the Groups is a polynucieotide
involved in 1-alkene biosynthesis. However, this common technical element does not represent an improvement over the prior art of US
2010/0330642 A1 to Ridley et al. (hereinafter Ridley), which teaches a polynucleotide involved in 1-alkene biosynthesis (abstract, paras
[0004], (00907], (0010}, [0011)). Further to Group I+, Ridley teaches a method for the biosynthetic production of 1-alkenes (abstract,
para [0004], [0007]), comprising culturing an engineered microorganism in a culture medium (para [0014], claim 1), wherein said
engineered microorganism comprises a recombinant alpha-olefin-associated enzyme (para [0007], (0008)), wherein said engineered
microorganism produces 1-alkenes (para {0004]), and wherein the amount of said 1-alkenes produced by said engineered
microorganism is greater than the amount that would be produced by an otherwise identica! microorganism, cultured under identical
conditions, but lacking said recombinant alpha-olefin-associated enzyme (para {0014]) wherein said engineered microorganism is a
cyanobacterium and said cyanobacterium is a Synechococcus species (para [0022]) wherein said engineered microorganism comprises
a recombinant 1-alkene synthase (para [0004], (0012], [0013]) wherein said recombinant 1-alkene synthase is at least 30% identical to
YP _001734428 from Synechococcus sp. PCC 7002 (SEQ ID NO: 2 at 100% homology. Note that claimed enzyme YP _001734428 is
identical to claimed enzyme SEQ ID NO: 5. See NCBI Reference Sequence: YP_001734428.1 available at
<http:/iwww.ncbi.nim.nih.gov/protein/1700777907sat=15&satkey=1709135>). The Groups are different because the different polypeptide
sequences represented by YP _001734428, YP 0001735499, YP _003887108.1, YP 002377175, ZP 08425909.1, ZP 08432358, YP
003265309, SEQ ID NO: 5, SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO:11, SEQ ID NO:13, SEQ ID NO:15, SEQ ID NO:17, and SEQ ID
NO: 19 are different structures that are not common to one another but are different because they are composed of unique amino acid
sequences. Likewise, the different polynucleotide sequences represented by SEQ ID NO:6, SEQ ID NO:8, SEQ ID NO: 10, SEQ ID NO:
12, SEQ ID NO:14, SEQ ID NO:16, and SEQ ID NO: 18. are different structures that are not common to one another but are different
because they are composed of unique nucleic acid sequences. Group Il+ requires an isolated or recombinant polynucleotide which is
not required by the other Groups. The Groups are different because the different polynucleotide sequences represented by SEQ ID
NO:6, SEQ ID NO:8, SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO:14, SEQ ID NO:16, and SEQ ID NO: 18. are different structures that
are not common to one another but are different because they are composed of unique nucleic acid sequences. Group |l requires
identifying a polynucleotide sequence expressing an enzyme involved in 1-alkene biosynthesis, expressing said enzyme from a
recombinant form of the polynucleotide sequence in a host cell and screening the host cell for increased activity of said enzyme or
increased production of 1-alkene, none of which is required by any of the other Groups.

Therefore the inventions listed as Groups I+-11l do not relate to a single general inventive concept under PCT Rule 13.1 because they do
not share a same or corresponding special technical feature. This ISA will establish the ISR for the first Group mentioned, specifically,
Group | claims 1-28 restricted to the method wherein said recombinant 1-alkene synthase is at least 90% identical to YP _001734428
from Synechococcus sp. PCC 7002 (specifically claims 1-5 and 14-28) without additional fees. (If it is the case that the polypeptide of YP
001734428 is encoded by any of the claimed nucleic acid sequences, applicant must so indicate and said nucleic acid sequence with
specificity and said nucleic acid sequence will be searched as appropriate with the first invention for no additional fee). In order for other
inventions to be examined, the appropriate examination fees must be paid.
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