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A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - C12N 15/82; AOTH 9/00 (2010.01)
USPC - 800/282; 800/287; 800/295

According to International Patent Classification (IPC) or to both national classification and IPC
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IPC(8)- C12N 15/82; AO1H 9/00 (2010.01)
USPC- 800/282; 800/287; 800/295
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Electronic data base consulted during the intemational search (name of

GenCore 6.3: SEQ ID NO:32, 40, 42, 43

data base and, where practicable, search terms used)

PubWest, DialogPRO (Chemical Engineering and Biotechnology Abstracts, INSPEC, NTIS (National Technical Information Service),
PASCAL, Current Contents Search, MEDLINE):Transgenic plant, Prm promoter, heterologous, plastid, luxa luxb luxc luxd luxe luxg

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Relevant to claim No.

WO 2006/108830 A2 (Dubald, et al.) 19 October 2006 (19.10.2006) SEQ ID NC 6

Category* Citation of document, with indication, where appropriate, of the relevant passages
Y US 7,663,022 B1 (Hudkins) 16 February 2010 (16.02.2010) col 3, in 25-27; col 7, In 44; col 16, 1,2, 4,6, 8-15
In 45; claim 1
Y US 7,176,355 B2 (Maliga et al.) 13 February 2007 (13.02.2007) col 2, In 14-16; col 5, In 12-13; 1,2,4,6,815
col 11, In 23; cof 15, In 38-39; SEQ ID NO 38; Fig. 7
WO 2000/061740 At (Yuan, et al.) 19 October 2000 (19.10.2000) pg 4, In 32 11
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“P" document published prior to the international filing date but later than  wg » :
the priority date claimed &” document member of the same patent family

Date of the actual completion of the international search

29.06.2010 (29 June 2010)

Date of mailing of the international search report

05 NOV 2010

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISAUS, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. s71-273-3201

Authorized officer:
Lee W. Young

PCT Helpdesk: §71-272-4300
PCT OSP: 571-272-7774

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




INTERNATIONAL SEARCH REPORT “Intcmational apphcation No,
PCT/US 10/25366

Box No. 11 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 camried 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. 1I1  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

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

Group 1+ claims 1-15, drawn 10 a transgenic plant comprising a vector system comprising a heterologous nucleotide sequence, which
comprises LUX A, LUX B, LUX C, LUX D, LUX E, and LUX G genes, wherein the heterologous nucleotide sequence is operably linked
to a truncated Prrn promoter; and wherein the heterologous nucleotide sequence is capable of being incorporaled into a plastid
genome. The first invention is restricted to the plant comprising Prm promoter of SEQ ID NO:32, wherein said SEQ ID NO:32 comprises
a substitution of the position 3. Should an additional Jee(s) be paid, Applicant is invited to elect an additional substitution(s) to be
searched. The exact claims searched will depend on the specifically elected substitution(s).

--Please see continuation--

1. D 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, 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.:
1-15, restricted to SEQ ID NO: 32 with a substitution in the position 3

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

D 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.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)



INTERNATIONAL SEARCH REPORT International application No.
PCT/US 10/25366

SUPPLEMENTAL BOX
Continuation of Box 11

Group II, claims 16-23, drawn to a veclor system comprising:

a) a plastid transformation vector having a first heterologous nucleotide sequence comprising a bacterial LUX operon. which comprises
LUX A, LUX B, LUX C, LUX D, LUX E, and LUX G genes, wharein the heterologous nucleotide seqllence is operably linked to a first
promoter; and wherein the heterologous nucleotide sequence is capable of being incorporated into a plastid genome; and

b) a veclor having a second heterologous nucleotide sequence operably linked to a second promoter.

The inventions listed as Groups I+ and Il 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 foilowing reasons: ,
The inventions of Group I+ do not include the inventive concept of a vector system comprising a) a plastid transformation vector having
a first heterologous nucleotide sequence comprising a bacterial LUX operon. which comprises LUX A, LUX B, LUX C, LUX D, LUX E,
and LUX G genes, wherein the heterologou$ nucleotide segllence is operably linked to a first promoter; and wherein the heterologous
nucleotide sequence is capable of being incorporated into a plastid genome; and b) a vector having a second heterologous nucleotide
sequence operably linked to a second promoter, as required by Group .

The inventions of Group Il do not include the inventive concept of a truncated Prrn promoter specifically defined as SEQ ID NO:32 and a
specifically defined as SEQ 1D NO:43 heterologous sequence, as required by Group l+.

The inventions of Group 1+ share the technical feature of a transgenic plant comprising a vector system comprising a heterologous
nucleotide sequence, which comprises LUX A, LUX B, LUX C, LUX D, LUX E, and LUX G genes, wherein the heterologous nucleotide
sequence is operably iinked to a truncated Prm promoter; and wherein the heterologous nuclectide sequence is capable of being
incorporated into a plastid genome. However, this shared technical leature is obvious over prior art as foliows:

1) US 7,663,022 B1 (Hudkins) (16 February 2010) discloses "[a] transgenic bioluminescent plant, comprising: at least one plant cell
comprising at least one recombinant DNA, wherein said at least one plant cell is selected from the group consisting of a monocotyledon
cell and a dicotyledon cell; and wherein said at least one recombinant DNA comprises at ieast one lux gene encoding a luciferase, at
least one lux gene encoding a luciferin that is compatible with said luciferase, and at least one light inducible promoter for regulation of
expression of said lux genes; and wherein said lux genes are selected from a foreign genome containing a lux operon* (claim 13), and
further discloses that said plant comprises “at least one lux gene encoding a luciferase comprises luxA and luxB, and said at least one
lux gene encoding a luciferin comprises luxC, tuxD and luxE® (claim 15, and further discloses that “[o]ther phototransformative proteins
include those encoded by luxF and luxG from the bacterial lux operon” (co! 16, In 54-55).

2) US 7,176,355 B2 to Maliga et al., in the context of Plastid rRNA Operon Promoter Elements for Construction of Chimeric Promoters
for Transgene Expression (litle), a truncated Prm promoter (col 11, in 30-40) discloses the claimed SEQ ID NO:32 (nucleotides 1-135 of
SEQ ID NO 38, please see also Fig 7), and lurther discloses "FIG. 8 shows block mutagenesis of nucleotides in the wild-type Prm
promoter (Wt Prm: nucleotides 18-75 of SEQ ID NO: 3; Prm10: SEQ ID NO: 52) at neutral positions to minimize DNA sequence
homology of Prm promoters. The mutant derivative is Prrn11 (SEQ ID NO: 51). The sequences shown are suilable for combination with
translation control sequences for transgene expression, as described in pending patent application wO 00/07421 for increasing protein
expression levels® (col 4, In 19-27). It would have been onbious to one of ordinary skill in the art to use the truncated Prm promoter
disclosed by Maliga et al. for expression of the LUX operon disclosed by Hudkins, because Maliga et al. discloses that said Prm
promoter is *usetul for driving high level expression of heterologous proteins in plastids® (Abstract). As said transgenic plant was obvious
at the time of the invention, this cannot be considered a special technical feature that would otherwise unify the groups.

The special technical feature of the inventions listed as Group I+ is the specific substitution within SEQ 1D NO:32 recited therein. The

inventions do not share a special techriical feature, because Maliga et al., discloses said SEQ ID NO:32. Without a shared special
technical feature, the inventions lack unity with ane another. -

Groups I+ and Il therefore lack unity under PCT Rule 13 because they do not share a same or corresponding special technical feature.

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