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Box Ne. 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:

I. D Claims Nos.:

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

2. D Claims Mos.:

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:

v
3. Claims Nos.; 814
because they are dependent claims and are net drafied in accordance with the second and third sentences of Rule 6.4(a).

Box No. 111 Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventicns in this international application, as follows:
This application contains the following inventions or groups of Inventlons which are not so linked as to form a single genera! inventive
concept under PCT Rule 13.1, In order for all Inventions to be examined, the appropriate additional examination fags must be paid.

Group I+ Claims 1-5, drawn to 8 FRET-based pyruvate sensor, Group |+ will be searched to the extent that it reads on amino acid
sequence SEQ ID NO: 1 and nucleic acid sequence SEQ |0 NO: 5 {corresponding to a.sensor having the configuration: mTFP (donor) *
located at the N-terminus, followed by linker 1, PdhR, linker 2, and Venus {Acceptor) located at the C-terminus), without fee. Itis
believed that claims 1-3, 4 (in part), and 5 (in part), limited to SEQ ID NOs: 1 and 5 read on this first named invention, Appllcants must
indicate, if applicable, the claims which read on the first named invention if different than what was indicated above far this group.
Failure to clearly identify how any paid additional invention fees are to be appiied to the ™+" group(s) will result in only the first claimed
invention to be searched/examined. An exemplary election would be: amino acid sequence SEQ ID NO: 2 and nuclelc acid sequence
SEQ ID NO: 6 {corresponding to a sensor having the configuration: mTFP (donor) located at the N-terminus, followed by PdhR, linker 2,
and Venus (Acceptor) located at the C-terminus}, claims 1-3, 4 (in part}, and 5 (in part).

—please see continuation on extra sheet—

1. I:l As all required additional search fees were timely paid by the applicant, this international search report covers all scarchab]g
claims.

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

W
3, M 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.:
1-3, 4 (in part}, and 5 (In pan), imited to SEQ ID NOs: 1, 3,5, 7 ,

>

4. I:l 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.:

Remark on Protest D The additional seatch 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 protesi
fee was not paid within the time limit specified in the invitation,

.11.10

& No protest accompanied the payment of additiong! search fees.

Form PCT/15A/210 (continuation of first sheet (2)} (July 2009)
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Continuation of:
Box No Il Observations where unity of invention is lacking

The Inventions listed as Groups 1+ 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 faatures for the following reasons:

Special Technical Fealures

The special technical feature of each of the inventions of Group I+ is the specific pyruvate sensor comprising a specific sequence recited
therein, not required by any ather invention of Group i+.

Commoen Technical Features

The technical feature shared by the inventions of Groups I+ is a Forster Resonance Energy Transfer (FRET)-based pyruvate sensor
comprising a bacterlal PdhR transcription factor between any suitable donar and acseptor fluorescent proteins moieties that are capable
in combination of serving as donor and acceptor maietles in FRET, which can be expressed in single cells or cell populations, adherent
cells or in suspension, In a cell culture, a tissue culture, a mixed cell culture, a tissue explant, or in animal tissues in vivo; wherein the
fluorescent proteins moieties are mTFP and Venus, However, this shared technical feature does not represent a contribution over prior
art because It is obvious over the article entitled "A genetically encoded FRET |actate sensor and its use to detect the Warburg effect in
single cancer cells” by San Martin et al. (PLoS One. 2013 (Published onlina 26 February 2013), Vol 8, No 2, page e57712) (herginafter
‘San Martin'} in view of the article entitied " Reprogramming of Escherichia coli K-12 melabolism during the initial phase of transition from
an anaerobic lo a micro-aerobic environment” by Trotter et al, {(PLoS Ona. 2011, Vol , No 9, page e25501) (hereinafter 'Trotter).

San Martin discloses Forster Rescnance Energy Transter (FRET)-based senser (abstract; p 1, cal 2, para 3 - "Genetically-encoded
Forster Resonance Energy Transfer (FRET) nancsensors") comprising a transcription factor between any suitable donor and acceptor
fluorescent proteins moleties that are capable in combination of serving as donor and acceptor moieties in FRET (p 2, col 2, para - .
"Tha general architecture of the sensors is pictured in Fig. 1B, with mTFP located at the N-terminus, the LIdR fianked by linkers, and
Venus located at the C-terminus.”; p 2, Fig 1{B) - "General design: the transcriptionat regulator LIdR is sandwiched between flucrescent
proteins mTFP and Venus, with antificial peptides separating the proteins (blue and orange linkers).",
which can be exprassed in single cells (abstract - "Expressed in astrocytes, HEK cells and T98G glioma cells, the sensor allowed
dynamic astimation of lactate levels in single cells"), wherein the fluorescent protelns moletles are mTFP and Venus {p 2, col 1, para 1 -
"As a FRET pair we selected mTFP [22] and Venus [23], which, when compared with CFP and YFP, are brighter and less pH-
sensitive.").

San Martin does not disclose wherein the senser Is a pyruvate sensor, or wherein the transcription factor is bacterial PdhR
transcription factor. However, Trotter teaches that E. coli bacterial PdhR transeription factor is a sensor for pyruvate (p 5, col 2, para 1 -
"pyruvate sensor PdhR"; abstract - "probabilislic modeling has revealed that pynuvate {sensed by PdhR) is a key metabalic signal in
coordinating the reprogramming of E. coli K-12 gene expression”). One of ordinary skill in the art would have found it obvicus to modify
the FRET-based sensor of San Martin by replacing the LIdR transcription factor as the recognition element for lactate with the bacterial «
PdhR
transcription factor as the recognition element for pyruvate, as taught by Trotter, thereby abialning a FRET-based pyruvate sensor,
because San Martin suggests such a modification to its sensor. Specifically, San Martin discloses that a wide variety of novel sensors
can be created based on Its teachings wherein ether transcription factors, including transcription factors specific for pyruvate, are
substitutad in as the recognition element (p 5, col 2, para 2 -"The development of a sensor based on LIdR provides the basis for creating
a wide variely of novel indicators because the GntR superfamily, of which LIdR is a member, comprises at least 270 other transcription
factors that bind pyruvate, fatty aclds, amino acids, TCA cycle intermediates, etc. [19,39], which are possible recognition elements for
genstically-encoded nanosensers.”). Thus, a FRET-based pyruvate sensar comprising a bacterial PdhR transcription factor would have
been obvious in view of San Martin and Trotter, .

Therefere, inventions of Groups I+ lack unity under PCT Rule 13.

‘
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