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Box No. II 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:

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

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:

Claims Nos.: 5-9, 13-18, 25, 26, 31, 32, 37-39, 43-47, 54
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. Ill 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:
please go to Extra Sheet for Box NO. Ill—

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.

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.:

Claims 1-4, 33-36 and 49-53

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 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.

No protest accompanied the payment of additional search fees.
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Continuation of Box III (Lack of Unity of Invention)

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 1-4, 33-36 and 49-53, drawn to a recombinant bacterium cell capable of secreting a heme-containing polypeptide, said
cell comprising at least one exogenous nucleic acid, said exogenous nucleic acid comprising first and second nucleic acid sequences,
wherein said first nucleic acid sequence encodes a signal peptide and said second nucleic acid sequence encodes a heme-containing
polypeptide, wherein said first and second nucleic acid sequences are operably linked to produce a fusion polypeptide comprising said
signal peptide and said heme-containing polypeptide. Compositions of Group I may specifically contain a vector encoding said
exogenous nucleic acids (e.g. claims 33, 49).

Group II: Claims 10-12 and 55-57, drawn to a method for producing a heme-containing polypeptide, said method comprising culturing a
recombinant bacterium cell in a culture medium under conditions that allow said heme-containing polypeptide to be secreted into said
culture medium, said recombinant bacterium cell comprising at least one exogenous nucleic acid, said exogenous nucleic acid
comprising first and second nucleic acid sequences, wherein said first nucleic acid sequence encodes a signal peptide and said second
nucleic acid sequence encodes a heme-containing polypeptide, wherein said first and second nucleic acid sequences are operably
linked to produce a fusion polypeptide comprising said signal peptide and said heme-containing polypeptide, and wherein upon
secretion of said fusion polypeptide from said cell into said culture medium, said signal peptide is removed from said heme-containing
polypeptide.

Group III: Claims 19-24, drawn to a recombinant plant or plant cell producing a heme-containing polypeptide, said plant comprising at
least one exogenous nucleic acid encoding a heme-containing polypeptide, wherein said plant or plant cell is from a species other than
Nicotiana.

Group IV: Claims 27-30, drawn to a method of producing a heme-containing polypeptide, said method comprising growing a
recombinant plant, said recombinant plant comprising at least one exogenous nucleic acid encoding said heme-containing polypeptide,
wherein said
plant is from a species other than Nicotiana, and purifying said heme-containing polypeptide from a tissue of said plant.

Group V: Claims 40-42, 48 and 58-60, drawn to a composition comprising:
(a) a purified heme-containing polypeptide; and
(b) a non-naturally occurring component of a recombinant Bacillus cell or a recombinant plant cell other than a Nicotiana plant cell. In
certain Group V compositions (e.g., claim 58), the composition is a purified fusion polypeptide comprising:
(a) a heme-containing polypeptide; and
(b) a tag.

The inventions listed as Groups l-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:

Special Technical Features:

Groups I , III and V have the special technical feature of being compositions, not required by Groups I I or IV.

Groups II and IV have the special technical feature of being methods, not required by Groups I, III, V.

Group has the special technical feature of being a recombinant bacterium cell capable of of secreting a heme-containing polypeptide,
not required by Groups III or V.

Group III has the special technical feature of being a recombinant plant or plant cell producing a heme-containing polypeptide, not
required by Groups I or V.

Group V has the special technical feature of being a composition comprising an isolated and purified heme-containing polypeptide and
isolated and purified a non-naturally occurring component [e.g. signal peptide or tag] of a recombinant Bacillus cell or a recombinant
plant cell other than a Nicotiana plant cell, not required by Groups I or III.

Group II has the special technical feature of being a method of producing a heme-containing polypeptide in a bacterium, where the
heme-contairiing polypeptide is part of a fusion protein that is secreted from the bacterium, not required by Group IV.

Group IV has the special technical feature of being a method of producing a heme-containing polypeptide in a recombinant plant, where
the heme-containing polypeptide is not secreted and is purified from a plant tissue, not required by Group II:

continued on next sheet-



— continued from previous sheet—

Common Technical Features:

1. Groups l-V share the common technical feature of a heme-containing polypeptide or a nucleic acid encoding said heme-containing
polypeptide.

2. Groups I and II share the common technical feature of a recombinant bacterium for producing a heme-containing polypeptide, where
said bacterium comprises first and second nucleic acid sequences, wherein said first nucleic acid sequence encodes a signal peptide
and said second nucleic acid sequence encodes a heme-containing polypeptide, wherein said first and second nucleic acid sequences
are operably linked to produce a fusion polypeptide comprising said signal peptide and said heme-containing polypeptide, and wherein
the heme-containing polypeptide is secreted.

3. Groups III and IV share the common technical feature of a transgenic plant comprising at least one exogenous nucleic acid encoding
a heme-containing polypeptide, wherein said plant or plant cell is from a species other than Nicotiana.

However said common technical features do not represent a contribution over the prior art, and are obvious over the publication titled
"Production and preliminary characterization of a recombinant triheme cytochrome c(7) from Geobacter sulfurreducens in Escherichia
coli" by LONDER et al. (hereinafter "Londer") [Biochem Biophys Acta 1 July 2002 Vol 1554 No 3 Pages 202-21 1], in view of the
publication titled "Efficient production of a functional single-chain antidigoxin antibody via an engineered Bacillus subtilis expression-
secretion system" by WU et al. (hereinafter "Wu") [Bio/Technology (NY) January 1993 Vol 1 No1 Pages 71-76] in further view of US
2006/0053515 Al to GEIGENBERGER et al. (hereinafter "Geigenberger").

Concerning common technical features # 1, Londer teaches a heme-containing polypeptide or a nucleic acid encoding said heme-
containing polypeptide (abstract; We cloned the gene for cytochrome c7 and expressed it in Escherichia coli together with the
cytochrome c maturation gene cluster, ccmABCDEFGH, on a separate plasmid. We designed two constructs, with and without an N-
terminal His-tag. The untagged version provided a good yield (up to 6 mg/l of aerobic culture) of the fully matured protein, with all three
hemes attached, while the N-terminal His-tag appeared to be detrimental for proper heme incorporation. The recombinant protein
(untagged) is properly folded, it has the same molecular weight and displays the same absorption spectra, both in reduced and in
oxidized forms, as the protein isolated from G. sulfurreducens")

Concerning common technical feature #2, Londer teaches a recombinant bacterium for producing a heme-containing polypeptide
(abstract), where said bacterium comprises first and second nucleic acid sequences, wherein said first nucleic acid sequence encodes a
signal peptide and said second nucleic acid sequence encodes a heme-containing polypeptide wherein said first and second nucleic
acid sequences are operably linked to produce a fusion polypeptide comprising said signal peptide and said heme-containing
polypeptide (pg 206 col 2 para 3-4; "Another construct was designed based on vector pASK40, a pUC derivative [38] This vector
features the lac promoter and OmpA leader sequences and has been used in our lab for expression of antibody light chain
fragments [...] This construct named pCK32 provided expression of a polypeptide consisting of the OmpA leader
sequence and the mature cytochrome sequence. The protein produced in strain HM125 was purified in
two major steps: first, the periplasmic fraction was isolated by osmotic shock"; pg 205 fig 2-vector construct indicated). Londer further
teaches that the heme-containing polypeptide is secreted into the extracellular periplasmic space (pg 206 col 2 para 4 ; The protein
produced in strain HM125 was purified in two major steps: first, the periplasmic fraction was isolated by osmotic shock. The protein is
basic, therefore, for purification it was applied to High S cation exchange resin at pH 8.5 and eluted with a NaCI gradient. The elution
profile is shown in Fig. 5. [...] The protein concentration for each fraction determined by the Bradford method, is compared with the heme
concentration measured by absorbance of the reduced protein at 552 nm in Table 1"; pg 208 Table ). Londer does not specifically
teach secretion into the culture medium, which, in fact, is known in the art NOT to occur in gram negative host bacteria such as E. coli,
as was used by Londer. Wu teaches secretion of a recombinant protein into the culture medium using gram positive host Bacillus
subtilis: "We have applied a Bacillus subtilis expression-secretion system to produce a functional antidigoxin SCA (single-chain antibody
consisting of VL-linker-VH) and the individual variable domains of light (VL) and heavy (VH) chains. The secreted antidigoxin SCA can
be affinity purified in one step by applying the culture supernatant directly to a ouabain-Sepharose column. N-terminal sequence
determination indicated that the protein has the expected N-terminus with the signal peptide properly processed. Affinity and ligand
specificity studies demonstrated that the engineered antidigoxin SCA has almost identical properties as those of the parental monoclonal
antibody. The use of B. subtilis WB600, an engineered, six-extracellular protease-deficient strain, is vital for the production of antidigoxin
SCA in high quality and quantity (5 mg/liter in a shake flask culture). All the secreted SCAs are biologically active"). An artisan of
ordinary skill in the art would have recognized that it would have been obvious to have tried to use to the Bacillus subtilis recombinant
expression system of Wu to express the heme-containing protein taught by Londer in order to enable secretion into the culture medium,
with the expectation of a reasonable probability of success and without undue effort.

Concerning common technical feature #3, Geigenberger teaches a transgenic plant comprising at least one exogenous nucleic acid
encoding a heme-containing polypeptide (para [0017-0018]; " hemoglobin- or leghemoglobin- and hemoglobin expressing transformed
plants are employed in the method according to the invention for modifying the storage reserve content in plants. Accordingly, the
present invention also relates to leghemoglobin- and/or hemoglobin-expressing transformed plants and to their use. [0018] In
accordance with the invention, hemoglobin is understood as meaning iron(ll) complexes of protoporphyrin"; para [0056]-" The invention
furthermore relates to a nucleotide sequence as shown in sequence No. 1 coding for leghemoglobin for use in a plant and a
corresponding gene structure or vector and their use for transforming a plant with the invention") wherein said plant or plant cell is from
a species other than Nicotiana (para [0054]- Especially preferred are tuber-producing plants, in particular potato plants, or seed-
producing plants, in particular Arabidopsis thaliana, oilseed rape or soybean").

continued on next sheet—



continued from previous sheet-

As the common technical feature was known in the art at the time of the invention, they cannot be considered as common special
technical features that would otherwise unify the groups. The inventions lack unity with one another.

Therefore, Groups l-V lack unity of invention under PCT Rule 13 because they do not share a same or corresponding special technical
feature.

Note: Claims 5-9, 13-18, 25, 26, 3 1, 32, 37-39, 43-47, 54 are multiple dependent claims and are held unsearchable because they are
not drafted according to the second and third sentences of PCT Rule 6.4(a).
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