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A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - C12P 21/04; A61K 39/00 (2010.01)
USPC - 435/69.7; 424/191.2

According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

USPC 435/69.7; 424/191.2

Minimum documentation searched (classification system followed by classification symbols)

USPC 435/69.1 424/184.1 424/192.1

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
PubWEST(DB=PGPB,USPT,USOC,EPAB,JPAB; PLUR=YES; OP=ADJ), Google Scholar(mucocyst-targeted protein protein production,
Grl1 luciferase, Grl-1 luciferase, Granule lattice protein luciferase, "Granule lattice protein® luciferase, *Granule lattice protein® green
fluorescent protein, mucocyst protein production, mucocyst "protein production®, mucocyst *h

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

Y

thermophila supernatants

Sites

rEOWAN et al., Genetic, Genomic, and Functional Analysis of the Granule Lattice Proteins in
Tetrahymena Secretory Granules. Molecular Biology of the Cell, 2005, vol 16, pp 4046-4060; pg
4048, Expression of GFP-tagged Proteins; pg 4051, fig 5B; pg 4055, fig 9

US 2002/002848 A1 (COUSENS et al.), 7 March 2002 (07.03.2002); para [0007], [0020)

WEIDE et al., Secretion of functional human enzymes by Tetrahymena thermophila. BMC
Biotechnology 2006, vol 6, no 19, pp 1-9; pg 2, right col, para 1; pg 4, fig 2a; pg 7-8, Generation
and transformation of expression plasmids; pg 8, Immunoprecipitation of DNase | from T.

Y ‘CHILCOAT et al., Granule lattice protein 1 (Grl1p), an acidic, calcium-binding protein in
Tetrahymena thermophila dense-core secretory granules, influehces granule size, shape,
content organization, and release but not protein sorting or condensation. The Journal of Cell
Biology, 1996, vol 135, no 6, prt 2, pp 1775-1787; abstract, pg 1776, Protein Purification and
Sequencing, left col, para 4; pg 1778-1779, Sequence Analysis

rVERBSKY et al., Proteolytic Processing and Ca21-binding Activity of Dense-Core Vesicle
Polypeptides in Tetrahymena. Molecular Biology of the Cell, 1998, vol 9, pp 497-511; pg 499,
para 6; pg 502, fig 3; pg 502-505, Granule Proproteins Are Processed at Multiple Conserved

1-21, 25-26

12-21, 25-26

1-21, 25-26

1-21

1-2,12-14

g Further documents are listed in the continuation of Box C.
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* Special categories of cited documents:

*A” document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L” document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or other
means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T” later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X” document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family
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07 SEP 2019

Name and mailing address of the ISA/US
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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. [:l Claims Nos.:

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

2. L—_l 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. & Claims Nos.: 2224
because they are dependent claims and are not drafted 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 inventions in this international application, as follows:
This application contains the following inventions or groups of inventions which are not so linked as to from 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 1-21, 25, and 26, drawn to methods for production of a heterologous soluble polypeptide by a ciliate, a nucleic acid
having a sequence encoding a fusion protein, and a transgenic ciliate comprising a heterologous polypeptide linked to a a mucocyst-
targeting polypeptide.

Group II: Claims 27-31, drawn to protein preparations and vaccine preparations.

The groups listed above 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.

See Supplemental Sheet.

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. I:] 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

restrigte% to the invention first mentioned in the claims; it is covered by claims Nos.:
1-21, 25-26

Remark on Protest D The additional search fees 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.

g No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)
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C (Continuation). =~ DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y BECKER et al., The Secretory Pathway of Protists: Spatial and Functional Organization and 11, 18-21
Evolution. MICROBIOLOGICAL REVIEWS, 1996, vol 60, no 4, pp 697-721; pg 699, leit col
para 3; pg 707, right col, para 3
A BOWMAN et al., Genomic and Proteomic Evidence for a Second Family of Dense Core 7,16
Granule Cargo Proteins in Tetrahymena thermophila. J. Eukaryot. Microbiol., 2005, vol 52, no
4, pp 291-297; abstract
A ARREGUI et al. Ciliate contributions to bioaggregation: laboratory assays with axenic cultures | 1-21, 25-26
of Tetrahymena thermophila®; International Microbiology(2007) Vol 10 Pages 91-96, especially
pg 91, col 1
A US 2005/0106164 A1 (GAERTIG et al.) 19 May 2005 (19.05.2005) para [0060]; [0080]; claim 9 | 1-21, 25-26

Form PCT/ISA/210 (continuation of second sheet) (July 2009)
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Supplemental Sheet
Continuation of Box Ik

Groups | and Il share the technical feature of a an extracellular matrix formed by secretion by ciliates and a fusion protein encoded by
said ciliates. However, this does not represent an improvement over the prior art. Gaertig et al. (US 2005/0106164 A1) teach a fusion
protein encoded by a ciliate (Tetrahymena) which is secreted by the ciliate {para [0060); {0080); claim 9). Although Gaertig is silent with
respect to a secreted extracellular matrix, this limitation is either inherent in the teachings of Gaertig (note that Gaertig teaches
expression of proteins in secretory mucocysts; para [0101]) or it would have obvious to one skilled in the art because Arregui (*Ciliate
contributions to bioaggregation: laboratory assays with axenic cultures of Tetrahymena thermophila®; INTERNATIONAL
MICROBIOLOGY (2007) 10:91-96) teaches The main step

in the development of microbial consortia is the formation of an extracellular matrix, which is produced by the biological activity of the
bacteria , protists (e.g.Tetrahymena; abstract) , and other organisms that support the structure of the bioaggregates (pg 91, col 1).

Accordingly, unity of invention is lacking.

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