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(57) Abstract: The subject application is directed to methods, designs, and tools for improving the production of bioproducts from
photosynthetic organisms using multiple trophic states in combination to achieve better production of a bioproduct or series of
bioproducts. The subject applcation provides cost improvements with production of these bioproducts in a heterotrophic boost step

o in an enclosed bioreactor fed by a fixed carbon source as an intermediate within the production process.
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Box No. I1 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:

1. 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 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. III  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:
This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group I: Claims 1-14, drawn to a method for the production of a bioproduct by growing a biomass organism.
Group II: Claims 15-21, drawn to a method for the production of a bioproduct by growing a recombinant organism.

Group lli: Claims 22-28 and 36, drawn to a method for the production of a bioproduct wherein the method comprises introducing a
crude biomass hydrolysate containing growth inhibitors into a bioreactor

—-please see continuation in extra sheet -

1. I:] As all required additional search fees were timely paid by the applicant, this international search 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 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. K{ No (equired add.itiona.l search fees ‘were _timely p{lid b)( t'he applicant. Cpnsequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

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

L__l 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.

l____l No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)
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Continuation of Box No. Iil Observations where unity of invention is lacking

Group IV: Claims 29-35, drawn to a method for the production of a bioproduct wherein the method comprises concentrating the biomass
by filtration or microfiltration

Group V: Claims 37-52, drawn to methods for production of an algal biomass

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

The shared technical feature of the inventions listed as Groups |-V is the production of a bioproduct by growing a biomass organism.
This shared technical feature fails to provide a contribution over the prior art, as evidenced by US 2009/0298159 A1 to Wu et al.
(published 3 December 2009; hereinafter ‘'Wu'). Wu discloses a method for the production of a bioproduct (abstract), wherein the method
comprises: growing a biomass organism in a mass culture system at a low density (para [0017]); harvesting the biomass organism (para
[0049)); introducing the harvested biomass organism into a bioreactor at a high density (para [0050], [0068]); introducing a fixed carbon
source into the bioreactor (para [0051]); and generating a bioproduct in the bioreactor (para {0066}, [0067]). In the absence of a
contribution over the prior art, the shared technical feature is not a shared special technical feature.

The shared technical feature of the inventions listed as Groups | and lll is harvesting of a biomass organism, wherein the harvesting is
performed so as not to damage or to minimize damage to the biomass organism. This shared technical feature fails to provide a
contribution over the prior art, as evidenced by US 2010/0184197 A1 to Dong et al. (published 22 July 2010; hereinafter ‘Dong'). Dong
discloses harvesting of a biomass organism (para [0006] - "methods for harvesting biological materials, such as, for example microalgal
cells”; para [0003] - "as global energy demands grow, the need for renewable and sustainable biofuels has become urgent, and thus
simple and effective methods for harvesting biological materials are desired"), wherein the harvesting is performed so as not to damage
or to minimize damage to the biomass organism (para [0057] - "Therefore, the harvesting method disclosed herein did no harm to the
microalgae cells”). In the absence of a contribution over the prior art, the shared technical feature is not a shared special technical
feature.

Further, the special technical feature of the inventions listed as Group Il is a recombinant organism. This special technical feature is not
shared by the inventions of Groups |, Ill-V. The special technical feature of the inventions listed as Group Il is a crude biomass
hydrolysate containing growth inhibitors. This special technical feature is not shared by the inventions of Groups I-Il and IV-V. The
special technical feature of the inventions listed as Group IV is the concentration of biomass by filtration or microfiltration. This special
technical feature is not shared by the inventions of Groups I-ll and V. The special technical feature of the inventions listed as Group V is
the production of an algal biomass. This special technical feature is not shared by the inventions of Groups I-IV.

Unity of invention exists only when the same or corresponding technical feature is shared by the claimed inventions. Without a shared
special technical feature, the inventions of Groups I-V lack unity with one another under PCT Rule 13.

Form PCT/ISA/210 (extra sheet) (July 2009)
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