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AMENDMENT TO THE CLAIMS
Please enter the following amendment to the claims without prejudice, without admission,
without surrender of subject matter, and without any intention of creating any estoppel as to

equivalents, as follows:

1. (Original) An isolated or non-naturally occurring human monoclonal antibody,
wherein said monoclonal antibody neutralizes a HIV-1 virus in vitro, and further wherein the

monoclonal antibody is selected from the group consisting of VRC-PG-04 or VRC-PG-05.

2. (Original) An isolated or non-naturally occurring anti-HIV antibody, wherein said
antibody has a heavy chain with three CDRs comprising an amino acid sequence selected from
the group consisting of the amino acid sequences of VRC-PG-04 or-VRC-PG-05 of FIG. 8 or
FIG. 17C, and a light chain with three CDRs that include an amino acid sequence selected from
the group consisting of of the amino acid sequences of VRC-PG-04 or VRC-PG-05 of FIG. 8 or
FIG. 17C.

3. (Currently Amended) A method of monitoring the quality of anti-HIV vaccines,
comprising the use of the antibody of claim 1 er-2, or a fragment thereof, to determine that an
antigen of the anti-HIV vaccine contains an epitope in a conformation to elicit an immune
response.

4. Currently Amended) A diagnostic composition comprising a labeled antibody of
claim | er2, or a fragment thereof, to detect the presence of an HIV immunogen, antigen or
epitope in a sample.

5. (Original) The composition of claim 4, wherein the sample is a biological sample.

6. (Original) The composition of claim 5, wherein the biological sample is blood,
semen or vaginal fluid.

7. (Currently Amended) A method of immunizing or reducing the effect of an HIV
infection or an HIV related discase comprising identifying a patient in need of such treatment,
and administering to the patient a therapeutically effective amount of at least one antibody of

claim | erelaim-=2.
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8. (Original) The method of claim 7 further comprising administering a second

therapcutic agent.

9. (Original) The method of claim 8, wherein the second therapeutic agent is an anti-

viral agent.

10. (Original) A method of immunizing or reducing the effect of an HIV infection or an
HIV related disease comprising identifying a patient in need of such treatment and administering
to the paticnt a therapeutically effective amount of: a first antibody of the present invention, or
fragment thereof, specific for a first epitope which binds to said first antibody and a second
antibody of the present invention, or fragment thereof, specific for a second epitope which binds

to said second antibody.

I1. (Original) The method of claim 10, wherein the first antibody is VRC-PG-04 or
VRC-PG-05.

12. (Original) The method of claim 11 wherein the second antibody is VRC-PG-04 or
VRC-PG-05.

13. (Original) The method of claim 11 wherein the second antibody is VRC01, VRC02
or VRCO03.
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Office Action Summary Examiner tUni rst Inventor to File) 1

i -- The MAILING DATE of this communication appears on the cover sheet with the correspondence address ~
Period for Reply

,I A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 03 MONTHS FROM THE MAILING DATE
OF THIS COMMUNICATION.
- Extensions ol lime may be available under the pravisions ol 37 CFH 1.136(a). In no event, however, may a reply be limely hled
altar SIX (8) MONTHS trom the mailing date ol this communiration
- I NO potiod for raply ic speciliod abovo, tho maximum statulory poriod will apply and will expiro SIX (6) MONTHS from the mailing date ol this communication.
- Failure 1o reply within the sel or extended period lor reply will, by siatute, cause the application lo become ABANDONED (35U.S.C. §133).
| Any reply received by tha Olfice later than three monihs alter the mading dale of ihis communication, even il imely liled, may reduce any
rainad patent tarm adjustment. Seas 37 CFR 1.704(h).
Status
; 1) Responsive to communication(s) filed on 04/28/2014.
| [ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .
2a)[]] This action is FINAL. 2b)X This action is non-final.
3)J An election was made by the applicant in response to a restriction requirement set forth during the interview on
i , the restriction requirement and election have been incorporated into this action.
| 4)[J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

| Disposition of Claims*
[ 5[ Claim(s) 1-13is/are pending in the application.
' 5a) Of the above claim(s) 3 and 7-13 is/are withdrawn from consideration.
6)[J Claim(s) is/are allowed.

a 7)&] Claim(s) 1,2 and 4-6 is/are rejected.
| 8)[J Claim(s) is/are objected to.
l 9)[] Claim(s) are subject to restriction and/or election requirement.

* It any claims have been determined allowable, you may be eligibie to benefit from the Patent Prosecution Highway program at a
| participating intellectual property office for the corresponding appiication. For more information, please see

i hitp://wwwy.usplo.govipatents/init_events/pphfindex.jsp or send an Inquiry to PPHfeedback@uspto.qov.

| Application Papers

| 10)[] The specification is objected to by the Examiner.

11)B The drawing(s) filed on 03/10/2013; 06/03/2013 is/are: a){X] accepted or b)[J objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d).

Priority under 35 U.S.C.§ 119
12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 118(a)-(d) or (f).
| Certified copies:
i' a)JAI  b)J Some*™ ¢)[J None of the:
1.[J Certified copies of the priority documents have been received.
2.[7] Certified copies of the priority documents have been received in Application No.
‘ 3.0 Copies of the certified copies of the priority documents have been received in this National Stage
[ application from the International Bureau (PCT Rule 17.2(a)).
| ** See the attached detailed Office action for a list of the certified copies not received.

| Atlachment(s)
‘ 1) X Notice of References Cited (PTO-832) 3) [ Interview Summary (PTO-413)

Paper No(s)/Mail Date.
2) Information Disclosure Statement(s) (PTO/SB/08a and/ar PTO/SB/08b) per No(s) -

, Paper No(s)/Mail Date 05/31/2013; 06/30/2014. 4) ] other: Notice to Compiv..
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Detailed Office Action

Status of the Claims

The present application is being examined under the pre-AIA
first to invent provisions. Acknowledgement is hereby made of
receipt and entry of the communication filed 28 April, 2014.
Claims 1-13 are pending in the instant application. Applicants’
election of group 1 (claims 1, 2, and 4-6) with traverse jiec
noted. It was argued that a serious burden would nol be presentL
if all the groups were examined concomitantly. Applicants'
arguments were carefully considered but are not deemed to be
persuasive for the reasons of record clearly set forth in the
last Office action. Accordingly the requircment is still deemed
proper and 1is therefore made FINAL. Claims 3 and 7-13 are
withdrawn from further consideration pursuant to 37 C.F.R.

1.142(b) as being drawn to a nonelected invention.

37 C.F.R. § 1.98

The information disclosure statements filed 31 May, 2013, and
30 June, 2014, have been placed in the application file and the
information referred to therein has been considered. The former
IDS contained three citations with hyperlinks. fThese citations
have been considered but will not be printed should this
application mature into a patent because of the inclusion of
said hyperlinks. Applicants are also reminded that the listing
of references in the specification (e.g., see pages 71-75 and
87-94) is not a proper information disclosure statement. 37
C.F.R. § 1.98(b) requires a list of all patents, publication-,

applications, or other information submitted for consideration

by the Office, and M.P.E.P. § 609.04(a), subsection I. state:-,
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database and properly assessing prior art. It is therefore
essential that all sequences, whether only disclosed or also
claimed, be included in the database. See 37 C.F.R. § 1.821 (a)
and M.P.E.P. § 2421.0..Applicants are reminded that seguences
appearing in the specification and/or drawings (e.g., Figures 8
and 17) must be identified by a sequence identifier (SEQ 1ID
NO.:) in accordance with 37 C.F.R. § 1.821(d). Sequence
identifiers for sequences appearing in the drawings may appear
in the Briel Description of the Drawings. Applicanl must provide
appropriate amendments to the specification and/or drawings
inserting the required sequence identifiers. Extensive
amendments may necessitate the submission of a substitute

specification.

37 C.F.R. § 1.57(d)

The disclosure is objected to because it contains an embedded
hyperlink and/or other form of browser-executable code (e.gq.,
see p. 94). Applicant is required to delete the embedded
hyperlink and/or other form of browser-executable code. See
M.P.E.P. 608.01.

35 U.s.C. 101
The following is a quotation of 35 U.S.C. § 101 which reads
as follows:

Whoever invents or discovers any new and useful
process, nachine, manufacture, or composition of
matter or any new and useful improvement thereof, may
obtain a patent therefore, subject to the conditions
and requirements of this title.

Claim(s) 1, 2, and 4-6 are rejected under 35 U.S.C. § 101

because the claimed invention is not directed to patent eligible
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subject matter. The claims are directed toward human Mab: (e.q.,
VRC-PGO4 or VRC-PG0S5) which were amplified directly fiom single
patient B-cells containing the corresponding B-cell receptor.
Thus, these antibodies appear to be direct copies of those that
normally circulate. Based upon an analysis with respect to the
claim as a whole, the claims do not recite something
significantly different than a judicial exception. The claimed
antibodies are not markedly different in structure from
naturally-occurring antibodies or fragments thereof. See
Association for Molecular Pathology v. Myriad Genetics, 1Inc.,
106 U.s.P.Q.2d 1972 (U.S. 2013), the Court concluded that claims
directed toward isolated DNAs are not patent-eligible because
they read on isolated naturally-occurring DNA that is a "product
of nature." The Court held that simply isolating a "gene from

its surrounding genetic material is not an act of invention."

35 U.S.C. § 112, First Paragraph
The following is a quotation of 35 U.S.C. 112 (pre-A1d),
first paragraph:

The specification shall contain a written description
of the invention, and of the manner and process of
making and using it, in such full, clear, concise, and
exact terms as to enable any person skilled in the art
to which 1t pertains, or with which it is most nearly
connected, to make and use the same and shall set
forth the best mode contemploted by the inventor of
carrying out his invention.

Written Description
Claim 2 is rejected under 35 U.S.C. § 112 (pre-AIA), first
paragraph, as failing to comply with the written description
requirement. The claim(s) contains subject matter which was not

described in the specification in such a way as to reasonably
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AMENDMENTS TO THE CLAIMS

This listing of the claims will replacc all prior versions of the claims in the

application:
1-70. (Canceled)

71. (Previously Presented) An isolated antibody, or an an igen binding fragment
thereof, comprising the CDR1, CDR2, and CDR3 sequences of the heavy and light chain

variable region sequences set forth in SEQ ID NOs: 157 and 158, respectively.

72. (New) An isolatcd antibody, or an antigen binding fragment thercof,
comprising heavy chain variable region CDR1. CDR2. and CDR3 sequences set forth in SEQ
ID NOs: 145, 146, and 147 respectively, and light chain variable region CDR!, CDR2, and
CDR3 sequences set forth in SEQ ID NOs: 148, 149, and 150, respectively.

73.  (New) The antibody or fragment of claim 71. comprising the heavy and light
chain variablc region scquences set forth in SEQ ID NOs: 157 and 158, respectively.

74.  (New) An isolated antibody, or antigen binding fragment thercof, comprising
heavy and light chain variable rcgion sequences having at least 90% identity to the sequences
set forth in SEQ ID NOs: 157 and 159, respectively.

75.  (New) The antibody or fragment of claim 71, that is specific for a complex of
human cytomegalovirus (\CMV) proteins UL128, UL130 and UL131A.

76.  (New) The antibody or fragment of claim 75, which binds a conformationa!

cpitope formed by the three proteins.

77. (New) The antibody or fragment of claim 71, which inhibits infection of
cpithclial cclls, whercin the concentration of antibody requirced for 50% inhibition of hCMV
15 0.001 pg/ml or less.
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78.  (New) The antibody or fragment of claim 71, which inhibits infection of
cpithclial cells, wherein the concentration of antibody required for 90% inhibition of hLCMV
is 0.0008 pg/ml or less.

79.  (New) The antibody or fragment of claim 71, whercin the antibody is a human

antibody, a monoclonal antibody, a single chain antibody, Fab, Fab’, F(ab"2, Fv or scFv.

80.  (New) A composition comprising the antibody or fragment of claim 71, and a

diluent or carricr.

81. (New) The composition of claim 80, further comprising a second antibody, or

an antigen binding fragment thereof, which inhibits hCMV infection.

82.  (New) The composition of claim &1, wherein the sccond antibody binds to an
hCMYV gB protein.

83.  (New) A method of inhibiting hCMYV infection Tn a subject, comprising
administering an cffective amount of the antibody of claim 71, wherein hCMYV infection is

inhibited.

84.  (New) The method of claim 83, further comprising the step of administering a
sccond antibody, or an antigen binding fragment thereof, which inhibits hCMV infection,

wherein the antibodies or fragments arc administered simultaneously or sequentially.

85.  (New) A method of inhibiting hCMV infcction in a cell, comprising
contacting the cell with the antibody of claim 71, wherein hCMV infection is inhibited.

86.  (New) The mcthod of claim 85, further comprising the step of contacting the
ccll with a sccond antibody, or an antigen binding fragment thercof. which inhibits hCMV
infection, wherein the cell is contacted by the antibodics or fragments simultaneously or

sequentially.
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87. (New) A method of inhibiting hCMYV infection in a subject, comprising
administering an cffcctive amount of the composition of claim 80, wherein hCMYV

infection is inhibited.

88.  (New) A method of inhibiting hCMYV infcction in a subjcet, comprising
administering an cffective amount of the composition of claim 81, wherein hCMV

infection is inhibited.

89.  (New) A method of inhibiting hCMYV infection in u subject comprising
administering an effective amount of the composition of claim 82, wherein hCMV

infection is inhibited.
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Office Action Summar, y Examiner Art Unit AlA (First Invontor to File)
BENJAMIN P. BLUMEL 1648 :";l"s

— The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Perlod for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

Extensions ol hme may be available under ihe provisions ol 37 GFR 1.136(al. In no evenl, however. may a reply be timaly liled
altrr SIX (8) MONTHS lrom the mailing date of this communisation.
- W NO period for roply ic spacilied abovo, the maximum staluloty period will apply and will oxpite SIX (6) MONTHS lrom the mailing date ol this communication.
- Fallure 1o reply within the set o1 exiended period lor 1eply will, by stalnte, cause the application 1o become ABANDONED (35 U.S.C. § 133).
Any reply received by the Ollice later than Ihree months aller the mailing date ol this communication, even il limely liled, may reduce any
aatnad patent term adjustment. Sea 37 CFR 1.704(h).
Status
1) Responsive to communication(s) filed on 4/9/14.

] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on ______
2a){J This action is FINAL. 2b)&J This action is non-final.
3)[ An election was made by the applicant in response to a restriction requirement set forth during the interview on
; the restriction requirement and election have been incorporated into this action.
4)[J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*

5 Claim(s) 71-89is/are pending in the application.

5a) Of the above claim(s) is/are withdrawn from consideration.

6)[] Claim(s) is/are allowed.

7\ Claim(s) 71-89is/are rejected.

8)] Claim(s) is/are objected to.

9)[J Claim(s) are subject to restriction and/or election requirement.
* It any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see

hitp:/fwww.uspto.aov/patents/init_events/pphindex.jsp or send an inquiry to PPHfeedback@uspto.qov.

Application Papers
10)[X The specification is objected to by the Examiner.
11) The drawing(s) filed on 12/23/13 is/are: a)[J accepted or b)(J objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Prlority under 35 U.S.C. § 119
12)[J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)J Al b)[J Some** ¢)[J None of the:
1.0 Certified copies of the priority documents have been received.
2.1 Certified copies of the priority documents have been received in Application No. .
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) BX} Notice of References Cited (PTO-892) 3) ] interview Summary (PTO-413)
Paper No(s)Mail Date. .

2) X Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) o0 of:e:_ ots) & —

Paper No(s)/Mail Dale 1/16/14 and 3/14/14.

U.S. Patent and Trademark Ollive
PTOL-326 (Rev. 11-13) Ottice Action Summary Pan ol Paper No./Mail Date 20140808
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specification is objected to because page 59 contains a nucleic acid sequence that does not
contain a specific SEQ ID NO..

Applicants must comply with sequence rules in order to be considered a complete

response to this Office Action.

Claim Rejections - 35 USC § 101

35 U.S.C. 101 reads as follows:

Whoever invents or discovers any new and usetul process. machine, manufacture, or composilion o
mater, or any new and useful improvement thereol’, miy oblain a patent therelor. subject to the
conditions and requirements of this title.

Claims 71-89 are rejected under 35 U.S.C. 101 because the claimed invention s directed
to a naturally-occurring element of nature that is not patent-eligible pursuant to the Supreme
Court decision in Association for Molecular Pathology v. Myriad Genetics, Inc., -- U.S. -- (June
13, 2013) (hereafter “Myriad”).

Presently, the claimed invention is drawn to an isolated antibody or antigen binding
fragment thercof that comprises the CDRs of SEQ ID NO:s 157 and 158 or the antibody
comprises the heavy and variable chains of SEQ ID NO:s 157 and 158, antibody binding
fragments of different types and a composition comprising a second antibody that can bind to the
gB or gH proteins of hCMV. However, the variable heavy and light chains of SEQ ID NO:s 157
and 158 were isolated form human B cells from two donors with high hCMV neutralizing
antibody titers (see Example 1 of specification). Therefore, the instant invention is interpreted (o0
a naturally occurring antibody or fragment thereof and a combination of at least two naturally
occurring antibodies and therefore is not patent eligible at this time. Furthermore, since the

claimed antibody is interpreted as a naturally occurring product, the methods of claims 83-89 are



Application/Control Number: - Page 4

Art Unit: 1648
further interpreted as naturally occuiring processes (antibody production in a subject (human,
which the cell of claim 85 includes)).

As pursuant to the Office’s intcrpretation of the Myriad dccision, a recitation of a
naturally-occurring nucleic acid, protein, or any natural product of nature that does not have a
substantial or markedly difference from the natural product is not patent cligible subject
matter. Therefore. claims 71-82 as written, read upon a naturally occurring human monoclonal
antibody or fragment thereof that were found to have occurred naturally in nature without being
subject to the "hand-of-man" and resulting in a substantial or markedly different product from
that found in nature.

This is a new rejection necessitated by expanded 35 USC §101 USPTO training in view

of the interpretation of Myriad. Applicant is directed towards the USPTO memo which supports

the new analysis of the claims (http:/www o.gov/patents/law/exam/examguide.jsp); please

review the new materials regarding 35 USC §101 rejections. It is suggested that the claims be
cancelled or drawn to read upon the claimed antibody or antigen binding fragment thereof which
is conjugated to a detectable label or therapeutic moiety which are not naturally occurring and
are substantially or markedly different from the sequences found naturally for which the
application would have support.
Double Patenting

The nonstatutory double patenting rejection is based on a judicially created doctrine
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or
improper timewisc cxtension of the “right to exclude” granted by a patent and to prevent possible

harassment by multiple assignees. A nonstatutory double patenting rejection is appropriate
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Reply 10: January 9. 2014 Nolice ol Non-Responsive Amendment

Amendments to the Claims:

This listing, of claims will replace all prior versions and listings of claims in the

application.

I (currently amended)  An isolated antibody that specifically binds to Clostridium difficilc

toxin A comprising
whereis:

A-of-Clostridinm-diffictte-eomprises the three heavy chain compl
(HCDRI, HCDR2 and HCDR3) contained within a hcavy chain variable region (HCVR) amino
acid sequence sclected from the group consisting of SEQ 1D NOs: 2, 98, 114, 130, 146 and 162;
and the three light chain complementarity determining regions (LCDR1, LCDR2 and LCDR3)

cmenturity determining regions

contained within a light chain variable region (LCVR) amino acid scquence sclected from the
group consisting of SEQ ID NOs: 10, 106, 122, 138, 154 and 170;

Pagc 20011
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Reply 10: January 9, 2014 Nolice of Non-Responsive Amendment
binding fragment thereof comprises: (a) a IICVR having an amino acid sequence of SCQ ID NO:

146, and (b) a LCVR having an amino acid scquence of SEQ ID NO: 154,

K} (currently amended)  The isolated antibody or antigen-binding fragment thercof of claim

e, whercein the antibody, or antigen-

binding fragment thercof comprises a HCVR/LCVR amino acid scquence pair sclected from the
group consisting of SEQ ID NOs: 2/10, 98/106. 114/122, 130/138, 146/154 and 162/170.

4, (currently amended)  The isolated antibody of claim 1, or an antigen-binding fragment

thereof that-speeifiently-binds-tonin-Arof-Closwidhinm-diffieite, wherein the antibody compriscs:

(a) a HCDRI domain having an amino acid sequence selected from SEQ ID NOs: 4,
100, 116, 132, 148 and 164;

(b) a HCDR2 domain having an amino acid sequence selccted from SEQ ID NOs: 6,
102, 118, 134, 150 and 166;

(c)  a HCDR3 domain having an amino acid sequence selected from SEQ ID NOs: 8,
104, 120, 136, 152 and 168;

(d)  aLCDRI domain having an amino acid sequence selected from SEQ ID NOs: 12,
108, 124, 140, 156, and 172

(e) a LCDR2 domain having an amino acid sequence sclccted from SEQ 1D NOs: 14,
110, 126, 142, 158 and 174; and

® a LCDR3 domain having an amino acid scquence selccted from SEQ 1D NOs: 16,
112, 128, 144, 160 and 176.

5. (currently amended) The isolated antibody of claim 4, or an antigen-binding fragment

thereof thut-speeifieatty-binds-toxin-A-of Clostidinm-efifficite, whercin the antibody compriscs:

(4) a HCDRI domain having an amino acid sequence of SEQ 1D NO: 14§;

(b) a HCDR2 domain having an amino acid scquence of SEQ 1D NO: 150;

Pagc 3ol i1
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Reply 1o: January 9. 2014 Nolice of Non-Responsive Amendment

(c) a 11CDR3 domain having an amino acid scquence of SCQ ID NO: 152:

(d) a LCDR1I domain having an amino acid scquence of SEQ ID NO: 156;

(c) a4 LCDR2 domain having an amino acid sequence of SEQ 1D NO: 158; and

() a LCDR3 domain having an amino acid scquence of SEQ ID NO: 160.
0-14. (cancclled)

15.  (original) A pharmaccutical composition comprising onc or morc antibodics of

claim I and a pharmaccutically acceptable carricr or diluent.

16.  (currcntly amended) The pharmaccutical composition of claim 15, whercin the
composition furthcr compriscs at lcast onc antibody, or an antigen-binding fragment thereof that

binds specifically to tesnAref-Clovtridim-difffcie-und-atlesstone-antibodyor-an-antigen-

. . - . . g
3

toxin B of Clostridium difficile, wherein:

b) the antibody or antigen-binding fragment thereof that binds spccifically to toxin B
compriscs the three hcavy chain CDRs (HCDR 1, HCDR2 and HCDR3) containcd within any
one of thc IICVR amino acid sequences selected from the group consisting of SEQ 1D NOs: 178.
194, 210, 226, 242, 258, 274, 290, 306, 322, 338 and 354: and thc threc light chain CDRs
(LCDRI1, LCDR2 and LCDR3) containcd within any onc of the LCVR amino acid scquences
sclected from the group consisting of SEQ 1D NOs: 186, 202, 218, 234, 250, 266, 282, 298, 314,
330, 346 and 362.

Pagcdof 11
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Amendment Dated: February 5, 2014

Reply 1o: January 9, 2014 Notice ol Non-Responsive Amendment

17. (original) The pharmaccutical composition of claim 16, whercin the antibody or an
antigen-binding fragment thereof that specifically binds toxin A of Clostridiun: difficile
comprises a HCVR/lI CVR amino acid sequence pair of SFQ ID NO' 146/154, and whercin the

antibody or an antigen-binding fragment thercof that specifically binds toxin B of Clostridium
difficile compriscs a HCVR/LCVR amino acid sequence pair of SEQ 1D NO: 274/282.

18.  (original) The pharmaccutical composition of claim 16, comprising:

a) an isolated first antibody, or antigen-binding fragment thercof that specifically binds
toxin A of Clostridium difficile, comprising a HCDR | having the amino acid sequence of SEQ
ID NO: 148, a HCDR?2 having the amino acid scquence of SEQ ID NO: 150, 8 HCDR3 having
the amino acid sequence of SEQ 1D NO: 152, a LCDR having the amino acid scquence of SEQ
ID NO: 156, a LCDR2 having the amino acid scquence of SEQ 1D NO: 158, a L.CDR3 having
the amino acid scquence of SEQ ID NO: 160;

b) an isolatcd second antibody, or antigen-binding fragment thereof that specifically
binds toxin B of Clostridium difficile, comprising a HCDR | having the amino acid scquence of
SEQ ID NO: 276, a HCDR2 having the amino acid scquence of SEQ ID NO: 278, a HCDR3
having the amino acid sequence of SEQ ID NO: 280, a LCDRI having the amino acid scquence
of SEQ ID NO: 284, a LCDR2 having the amino acid sequence of SEQ 1D NO: 286, a LCDR3
having the amino acid sequence of SEQ 1D NO: 288; and

¢) a pharmaceutically acceptable carrier or diluent.

19.  (currently amended) The pharmaceutical composition of claim 16 [[15]], wherein the
antibodics contained within the composition are effective at ncutralizing toxins A and B from a

hypervirulent strain of Clostridium difficile.

20.  (original) The pharmaceutical composition of claim 19, whercin the hypervirulent
strain of Clostridium difficile is a BUNAP1/027 strain,

2].  (origmnal) The pharmaccutical composition of claim 20, whercin the BI/NAP1/027
strain is sclected from VAS, VA17, 6336 and 6443.
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Reply 10: January 9, 2014 Notice ol Non-Responsive Amendmenl

22, (withdrawn) A mcthod for trcating a paticnt suffcring from a Clostridium difficile-
associated condition or discasc, or for treating at Icast onc symptom or complication associated
with the condition or diseasc, or for preventing the development of a Clostridiim difficile-
associated condition or discasc in a paticnt at risk thercof, the method comprising administcring
to the paticnt an cffective amount of the pharmaccutical composition of claim 15, whercin the
Clostridium difficile-associated condition or discasc is cither prevented, or lessened in severity
and/or duration, or at [cast onc symptom or complication associatcd with the condition or discasc
is prevented, or amcliorated, or that the frequency and or duration of, or the scverity of

recurrences, or rclapses with Clostridium difficile is reduced.

23.  (withdrawn) The method of claim 22, wherein the at Icast one symptom or
complication associated with the Clostridium difficilc-associated condition or discasc is sclected
from the group consisting of anorexia, abdominal pain, abdominal bloating, diarrhea with or
without bleeding, dchydration, malnutrition, pscudomembranous colitis, completc or scgmental
colonic resection, fever and systemic infection (sepsis), death, relapse of the Clostridinm difficile

condition or diseasc, and rcjection of a transplanted tissue or organ.

24.  (withdrawn) The method of claim 22, wherein the patient at risk of developing a
Clostridium difficile-associatcd condition or discase is sclected from the group consisting of an
clderly paticnt (= 65 years old), a paticnt who is immunocompromised duc to underlying illness
or due to administration of immunosuppressive therapeutics, a patient who has some underlying
medical condition that may prc-dispose them to acquiring a Clostridium difficile infection, a
patient hospitalizcd for an extended period of time (at least one week), a patient who has been
treated for an extended period of time(> 14 days) with broad spectrum antibiotics, a cancer
patient, a transplant patient, and a patient on therapy with agents such as but not limited to a
proton pump inhibitor, or histaminc H2 receptor inhibitor that are uscd for trcatment of
gastrointcstinal discascs or conditions to reducc or treat gastric acidity, gastroesophageal reflux

discusc (GERD), stomach and small intestinc ulcers, or heartburn.
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25.  (withdrawn) The mcthod of claim 24, wherein the cancer paticnt is undcrgoing

treatment with an anti-cancer drug, or undergoing radiotherapy to treat a cancer.

26.  (withdrawn) The mcthod of claim 24, wherein the transplant paticnt is a paticnt

receiving a hematopoictic stem cell transplant, or a solid tissuc or organ transplant.

27.  (withdrawn) The mcthod of claim 26, wherein the transplant paticnt is being treated
with an immunosuppressive drug, or any transplant rejection drug, or who is undergoing

trcatment with a drug regimen to prevent tissuc or organ graft rejection following the transplant.

28.  (withdrawn) Thc method of claim 22, wherein the pharmaceutical composition is

administered to the paticnt in combination with a sccond therapeutic agent.

29.  (withdrawn) The method of claim 28, whercin the sccond therapeutic agent is selected
from the group consisting of a toxoid, a Clostridium difficile vaccine, an antibiotic, another
different antibody to Clostridium difficile toxin A and/or B, and any other palliative therapy
uscful for ameliorating at least one symptom associated with a Clostridium difficile-associated

condition or diseusc.

30.  (withdrawn) The method of claim 29, wherein the at east one symptom or
complication associated with the Clostridium difficile-associated condition or discase is sclected
from the group consisting of anorexia, abdominal pain, abdominal bloating, diarrhca with or
without bleeding, dchydration, malnutrition, pscudomembranous colitis, completc or scgmenta
colonic rescction, fever and systemic infection (sepsis), dcath, relapse of the Clostridium difficile

condition or disease, and rejection of a transplanted tissuc or organ.

31.  (original) An isolatcd antibody that intcracts with, or binds to, an cpitopc within
amino acid residucs 468-863 of the carboxy termina! receptor binding domain of toxin A
produced by Clostridium difficile, or an antigen binding fragment thercof, whercin the carboxy
terminal receptor binding domain of toxin A compriscs thc amino acid scquence of SEQ |D NO:
37s.

Pavc 7ol 11



Applicalion No
Amendment Dafcar ary 3, 2014
Reply 1a: January 9, 2014 Nonice af Non-Responsive Amendment

25.  (withdrawn) The mcthod of claim 24, whercin the cancer patient is undergoing

treatment with an anti-cancer drug, or undergoing radiotherapy to treat a cancer.

26.  (withdrawn) The mcthod of claim 24, whercin the transplant paticnt is a paticnt

receiving a hematopoictic stem cell transplant, or a solid tissuc or organ transplant.

27.  (withdrawn) The method of claim 26, whercin the transplant patient is being treated
with an immunosuppressive drug, or any transplant rejection drug. or who is undergoing

treatment with a drug regimen to prevent tissuc or organ graft rcjection following the transplant.

28.  (withdrawn) Thc method of claim 22, whercin the pharmaceutical composition is

administered to the paticnt in combination with a sccond therapeutic agent.

29.  (withdrawn) The mcthod of claim 28, wherein the second therapeutic agent is sclected
from the group consisting of a toxoid, a Clostridium difficile vaccine, an antibiotic, another
different antibody to Clostridium difficile toxin A and/or B. and any other palliative therapy
useful for amcliorating at lcast onc symptom associated with a Clostridium difficile-associated

condition or diseasc.

30.  (withdrawn) The method of claim 29, wherein the at least onc symptom or
complication associated with the Clostridium difficile-associated condition or discasc is selected
from the group consisting of anorexia, abdominal pain, abdominal bloating, diarrhea with or
without bleeding, dchydration, malnutrition, pscudomembranous colitis, complete or segmenta!
colonic resection, fever and systemic infection (sepsis), death, relapsc of the Clostridium difficile

condition or discase, and rcjcction of a transplanted tissuc or organ,

31.  (original) An isolatcd antibody that intcracts with, or binds to, an cpitopc within
amino acid residucs 468-863 of the carboxy terminal rcceptor binding domain of toxin A
produced by Clostridium difficile, or an antigen binding fragment thercof, whercin the carboxy
terminal receptor binding domain of toxin A compriscs the amino acid scquence of SEQ ID NO:

375.
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32.  (original) An isolatcd antibody that intcracts with or binds to an cpitope within the
carboxy terminal receptor binding domain of toxin A produced by Clostridium difficile, or an
antigen binding fragment thereof, wherein the cpitope is sclected from the group consisting of
residucs 468-488 of SEQ ID NO: 375, residucs 510-530 of SEQ 1D NO: 375, residucs 602-610
of SEQ ID NO: 375, residucs 644-703 of SEQ ID NO: 375, residucs 724-794 of SEQ 1D NO:
375, residucs 799-814 of SEQ 1D NO: 375 and residucs 858-8G3 of SEQ 1D NO: 375.

33, (original) The isolated antibody of claim 32, comprising thc HCVR/LCVR amino
acid scquence pair of SEQ ID NOs: 146/154.

34.  (original) A pharmaccutical composition comprising the isolated antibody of claim
32 and a sccond isolated antibody that interacts with. or binds to toxin B of Clustridium difficile

and a pharmaccutically acceptable carrier or diluent.

35.  (original) The pharmaccutical composition of claim 34, wherein the sccond antibody
that intcracts with or binds to toxin B of Clostridium difficile comprises the HCVR/LCVR amino
acid sequence pair of SEQ ID NOs: 274/282.
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" - The MAILING DATE of this communication appears on the cover sheet with the correspondence address -
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF
| THIS COMMUNICATION.

Extensions ol fime may be available under the provisions ol 37 CFH 1.136(a). In no evenl. however. may a reply be timely liled
alter SIX (6) MONTHS lrom the mailing rala ol this communication.
Il NO period for raply is specilicd above, tho maximum statutory poriod will apply and will expire SIX {6) MONTHS from the mailing date ol this communication.
- Falure to reply within 1he set or extended peiiod lor 1eply will, by staine, cause ine application 1o bacome ABANDONED (35 U.S.C. § 133).
Any teply 1eceived by the Ollice later than three monlhs aller the mailing date of this communication, even il limely liled, may reduce any
eainad paten! term adjustiment. Sea 37 CFR 1.704(h)
Status
T)E Responsive to communication(s) filed on 06 Februarz 2014.

] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon ____.
2a)[] This action is FINAL. 2b){X] This action is non-final.
3)[] An election was made by the applicant in response to a restriction requirement set forth during the interview on
i ; the restriction requirement and election have been incorporated into this action.
‘ 4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

l Disposition of Claims*

5 Claim(s) 1-5 and 15-35 is/are pending in the application.

5a) Of the above claim(s) 16-30.34 and 35 is/are withdrawn from consideration.

8)[J Claim(s) is/are allowed.

7)& Claim(s) 1-5.15 and 31-33 is/are rejected.

8)[] Claim(s) isfare objected to.

9)[] Claim(s) are subject to restriction and/or election requirement.
* it any claims have been determined aliowable, you may be eligible to benefit from the Patenl Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see

hitp:/fwww.uspto.qovipatenis/init_evenis/pphéindex.jsp or send an inquiry to PPHfeedback@uspto.aov.

Application Papers
10)[X] The specification is objected to by the Examiner.
11)X The drawing(s) filed on 13 March 2013 is/are: a)[X] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C.§ 119
12)[J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)J At b)[J Some** c)[] None of the:
1.0 Certified copies of the priority documents have been received.
[ 2.[] Certitied copies of the priority documents have been received in Application No.
3. Copies of the certified copies of the priority documents have been received in this Nationa! Stage
application from the International Bureau (PCT Rule 17.2(a)).
** See the attached detailed Office action for a list of the certified copies not received.

[
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| 1) [ Notice of References Cited (PTO-292) 3) [] interview Summary (PTO-413)

| - Paper No{s)Mail Date. _
2) @ Information Disclosure Statement(s} {PTO/SB/08a and/or PTO/SB/08b) 4) [ other: —

Paper No(s)/Mail Date 9-6-2013.
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Application/Control Number: - Page 3

Art Unit: 1645

Although the use of trademarks is permissible in patent applications, the proprietary
nature of the marks should be respected and every effort made to prevent their use in any manner
which might adversely affect their validity as trademarks.

1t should be noted that the cited occurrences of improper use are only exemplary and

Applicant should revicw the entire specification to corrcet any other improper usc of trademarks.

Claim Objections
Claims 1, 3-4 and 31-32 are objected to for reciting language drawn to non-elected

claims. Appropriate correction 1s required.

Claim Rejections - 35 USC § 101

35 U.S.C. 101 reads as follows:

Whocver invents or discovers any new and usciul process, machine, manulaclure, or composition of
matter, or any new and uselul improvement thereo!, may obtain a patent therefor, subject to the
conditions and requirements ol this title.

Claims 1-5, 15 and 31-33 are rejected under 35 U.S.C. 101 because the claimed invention
is directed to non-statutory subject matter. The claimed invention is directed to a naturally-
occurring antibodies or fragment thereof, whether isolated or not, that is not patent-eligible
pursuant to the Supreme court decision in Association for Molecular Pathology v. Myriad
Genetics, Inc., — U. S. - (June 13, 2013). Given that the claimed antibodies are not structurally or
tunctionally difterent than naturally occurring antibodies raised against the same antigen (Toxin
A of Clostridium difficile).

.
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Response 10 NFOA dated November |, 2013

Amendments (o the Claims:

This listing of claims will replace all prior versions/listings of claims in the application:

Listing of Claims:

I (Currcnlly Amcndcd) A vaccmc tor protecting a mammal against intection by an influenza C virus
&, comprising an acceptable carrier, [[and]] an

mmunolo;,ncally cffcctlvc amount of'nmctlv.:tcd C swmc/Oklahomu 1334,201 1, and an oil in watcr
adjuvant, : i us-eapable-of infeeting-a-mammak:

2. (Original) The vaccine of claim 1, wherein the isolated strain of influcnza C virus was isolated
trom a pig.

3. (Original) The vaccine of claim 2, whercin said isolated strain of influenza C virus is capable of
infecting a ferret.

4. (Original) The vaccine of claim 2, whercin said vaccine protects pigs against infection by said
isolated strain of influcnza C virus.

5. (Currenlly Amcndcd) The vaccmc of claim I, whcrem thc oil in watcr dd]UVdnt is QI‘CQL,nt in an

amount of about 10%.
(i}

6. (Currcatly Amended) The vaccine of claim 1 or 5, wherein the adiuvant is TRIGEN a-eBNAdibrary
rodue om-sutd-iseld i inuenz { as-tesstharubeut50%-homeology-wi 2

7-12. (Cancclled)

13. (Withdrawn) A method of determining the presence of the porcine influenza C virus of claim 9 in
at least one sample, comprising thc steps of:

(a) amplifying one or more segments of at least onc nucleic acid from the samplc using at Icast one
punﬁcd oligonuclcotide primer pair that comprises forward and reverse primers, wherein the forward
primer comprises SEQ 1D NO: | and the reverse primer comprises SEQ ID NO: 2 to produce at least
onc amplification product; and

(b) detecting the amplification product, thereby determining the presence of the porcine influcnza C
virus in the sample.

14. (Wlthdrawn) The method of claim 13, whercin (b) comprises determining the amount of said
porcine influenza C virus in the sample.

15. (Withdrawn) The method of claim 13, wherein (b) comprises reverse transcription real time
polymerase chain reaction.

16. (Withdrawn) An isolated nucleic acid comprising SEQ ID NO: 4.
17. (Withdrawn) The isolated nucleic acid of claim 16, encoding the protcin of SEQ ID NO: 5.

18. (Withdrawn) The isolated nucleic acid of claim 17, whercin said protein has at least a 71%
homology with influenza C virus polymerasc 2.

19. (Withdrawn) An isolated nuclcic acid comprising SEQ ID NO: 6.

20. (Withdrawn) The isolated nucleic acid of claim 19, cncoding the protein of SEQ ID NO: 7.
21. (Withdrawn) The isolated nucleic acid of claim 20, wherein said protein has at lcast an 85%
homology with influenza C virus polymerase subunit PB 1.
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22, (Withdrawn) An isolatcd nucleic acid comprising SEQ 1D NO: 8.
23. (Withdrawn) The isolated nucleic acid of claim 22, encoding the protein of SEQ ID NO: 9.

24, (Withdrawn) The isolated nucleic acid of claim 23, whercin said protein has at Icast a 66%
homology with influcnza C virus polymerase 3.

25. (Withdrawn) An isolated nucleic acid comprising SEQ 1D NO: 10.
26. (Withdrawn) The isolated nuclcic acid of claim 25, cncoding the protein of SEQ ID NO: 11,

27. (Withdrawn) The isolated nucleic acid of claim 26, wherein said protein has at lcast a4 66%
homology with influenza C virus hemagglutinin esterasc,

28. (Withdrawn) An isolated nucleic acid comprising SEQ ID NO: 12,
29. (Withdrawn) The isolated nucleic acid of claim 28, cncoding the protein of SEQ ID NO: 13,

30. (Withdrawn) The isolated nucleic acid of claim 29, wherein said protein has at lcast a 59%
homology with influenza C virus nuclcoprotein.

31. (Withdrawn) An isolated nucleic acid comprising SEQ ID NO: 14,
32. (Withdrawn) The isolated nucleic acid of claim 31, encoding the protein of SEQ ID NO: 15.

33. (Withdrawn) The isolated nucleic acid of claim 32, wherein said protein has at least a 58%
homology with influenza C virus unspliced product of M gene.

34, (Withdrawn) An isolated nucleic acid comprising SEQ ID NO: 6.

35. (Withdrawn) The isolated nucleic acid of claim 34, encoding the protein of SEQ ID NO: 17,
36. (Withdrawn) The isolated nucleic acid of claim 35, wherein said protein has at lcast a 48%
homology with influcnza C virus nonstructural protein I.

37. (Withdrawn) The isolated nucleic acid of claim 34, encoding the protcin of SEQ 1D NO:18.

38. (Withdrawn) The isolatcd nucleic acid of claim 37, wherein said protein has al lcast 4 48%
homology with influenza C virus nonstructural protein 2,
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— The MAILING DATE of this communication appears on the cover sheet with the correspondence address -
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS GOMMUNICATION.

Exlensions of lime may be availlable under the provisions ol 37 CkR 1.136(a). In no evenl, however, may a reply be limely liled
altar SIX (f) MONTHS linm the mailing date ol this communication,
- 1INO poriod lor reply ic cpeciliod abovo, tho maximum statitory period will apply and will expire SIX (6) MONTHS lrom tho mailing dale of this communication.
- Failure 1o 1aply within the sel or extended perlod lot 1eply will, by statule, cause the applicaiion 1o become ABANDONED (35 U.S.G. § 133).
Any 1eply 1eceived by the Ollice laler than three monihs aller the mailing dale of This communicalion, even i} timely kled, may reduce any
eanad paten! term adjistment. Ses 37 CFR 1.704(b).
Status
)X Responsive to communication(s) filed on 4/1/14.

] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon _____.
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[] An election was made by the applicant in response to a restriction requirement set forth during the inlerview on
, the restriction requirement and election have been incorporated into this action.
4)[J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims
5)X] Claim(s) 1-6 and 13-38 is/are pending in the application.
5a) Of the above claim(s) 13-38 is/are withdrawn from consideration.

6)[L] Claim(s) isfare allowed.
7)B8 Claim(s) 1-6is/are rejected.
8)[_] Claim(s) is/are objected to.

9)[] Claim(s) are subject to restriction and/or election requirement.
* If any claims have been determined allowable, you may be eligible to benefit from the Palent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see

hitp:/fwwwi.usplo.govipatenisfinit_events/pphfindex.isp or send an inquiry to PPHfeedback@uspto.qov.

Application Papers
10)E4 The specification is objected to by the Examiner.
11)[X] The drawing(s) filed on 8/23/12is/are: a)[X] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 GFR 1.85(a).
Replacement drawing sheel(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)[]] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 118(a)-(d) or (f).
Certified coples:
a)(JAnl  b)[JSome * c)[[] None of the:
1.[]] Certified copies of the priority documents have been received.
2[7] Certified copies of the priority documents have been received in Application No.
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See Ihe atlached detalled Office action for a list of the certified copies not received.
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Application/Control Number- Page 3

Art Unit: 1648
Full compliance with the sequence rules is required in response to this Office
Action. A complete response to this office action should include both compliance with
the sequence rules and a response to the Office Action set forth below. Failure to fully
comply with both these requirements in the time period set forth in this Office Action will
be held non-responsive.
New Rejection
Claim Rejections - 35 USC § 101

35 U.S.C. 101 reads as follows:

Whoever invents or discovers any new and useful process, machine, manutacture, or
composition of matter, or any new and useful improvement thereof, may obtain a patent
therefor, subject to the conditions and requirements of this title.

Claims 1-6 are rejected under 35 U.S.C. 101 because the claimed invention is
not directed to patent eligible subject matter. Based upon an analysis with respect to the
claim as a whole, claim(s) 1-5 do not recite something significantly different from a
judicial exception. The rationale for this determination is explained below:

The claimed invention is directed to non-statutory subject matter because the
claimed invention is directed to natural products of virus, oil, and eater, whether isolated
or not, that is not patent-eligible pursuant to the Supreme Court decision in Association
for Molecular Pathology v. Myriad Genetics, Inc., -- U.S. -- (June 13, 2013) and office
policy based on the decision.

Funk Bros. Seed Co. v. Kalo Co. (333 US 127 - Supreme Court 1948) concluded that
the combination of natural products is not patentable.

TRIGEN is a proprietary adjuvant and the formulation is not disclosed. The oil in
water is in addition to the virus. There is no disclosure of a particular structure not found

in nature, for example an oil in water emulsion containing a virus.
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Art Unit: 1648

Virus can become inactivated in nature by exposure to the elements.
In considering the additional factors against patentability include inactivated virus is
routinely used in the art with adjuvant and there does not appear to be a transformation

of the product from natural state.

Rejections Necessitated By Amendment
Claim Rejections - 35 USC § 112

The following is a quotation of the first paragraph of 35 U.S.C. 112:

The specification shall contain a written description of the invention, and of the manner and process of
making and using it, in such full, clear, concise  and exact terms as to enable any person skilled in the
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall
set forth the best mode conlemplated by the inventor of carrying out his invention.

Claims 1-6 are rejected under 35 U.S.C. 112, first paragraph, as failing to comply
with the enablement requirement. The claim(s) contains subject matter which was not
described in the specification in such a way as to enable one skilled in the art to which it
pertains, or with which it is most nearly connected, to make and/or use the invention.

The claims require a virus, C/swine/Oklahoma/1334/2011. This requires a
specific virus to make and use the genome used in the specification. The specification
fails to disclose that the virus is publically available.

For the reasons discussed above, it is apparent that the virus specifically recited
in the claims is required to practice the claimed invention. As a required element, the
virus must be known and readily available to the public or obtainable by repeatable

method set forth in the specification, or otherwise readily available to the public. If not
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AMENDMENTS TO THE CLAIMS

This listing of claims will replace all prior versions, and listings of claims in the
application.

Listing of Claims

I (Currently Amended) An isolated polypeptide selected Irom the group consisting

of:
an_isolated polypeptide consisting of the NTS-DBLIx-Id1-DBL2x region of the
VAR2CSA, the erythrocyte membrane protein | of Plusmodium falciparam; and [[5]]

an isolated polypeptide consisting of [[e¥]] a biologically active fragment thereef of
the NTS-DBL 1x-Id1-DBL2x rcgion of VAR2CSA, the erythrocyte membrane protein | of
Plasmodium falceparum, wherein the biologically active fragment comprises the 1d1-DBL2x
region of the VAR2CSA protein.

2. (Currently Amended) The isolated polypeptide according to claim 1, wherein the

welated—polypeptide biologically active fragment consists of the Id1-DBL2x region of the
VAR2CSA protein.

3. (Previously Presented) The isolated polypeptide according to claim 1, wherein the
Id1-DBL2x region of the VAR2CSA protein has the sequence set forth in SEQ ID NO: 2.

4. (Previously Presented) The isolated polypeptide according to claim I, wherein the
NTS-DBLI1x-Id1-DBL2x region of the VAR2CSA prolein has the sequence set forth in SEQ
ID NO: 1.

5. (Currently Amended) A fusion protein consisting of at+least-ene the polypeptide

according to claim 1 fused to at least one fusion partner for-use-in-the-treatment-or-prevention
ef—pregnaney-associated—malaria, wherein the fusion partner is selected from the group

consisting of maltose binding protein, signal sequence of the maltose binding protein, poly-
histidine tag, S-Tag, glutathione-S-transierase, thioredoxin, B-galactosidase, streptavidin,

dihydrofolatc reductasc, pelB signal scquence, ompA signal sequence, signal sequence of

4
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alkalinc phosphatasc, grcen fluorescent protcin (GFP), toxins, human growth hormonc,
interleukin-2 (IL-2), granulocyte macrophage colony stimulating factor (GM-CSI?),
granulocyte colony stimulating factor (G-CSF), calcitonin, interferon-beta, interferon-alpha,
glucagon like peptide | (GLP-1), glucagon like peptide 2 (GLP-2), PA toxin, parathyroid
hormone (PTH(!- 34) and PTH(1-84)), butyrylcholinesterase, glucocerebrosidase (GBA), and

exendin-4.

6. (Withdrawn) An isolated polynucleotide consisting of a sequence encoding a
polypcptide according to claim | and clements necessary to the in vitro or in vivo expression

of said polypeptide.

7. (Withdrawn) A cloning or expression vector comprising at least one polynucleotide

according to claim 6.
8. (Withdrawn) A host cell comprising at least one polypeptide according to claim 6.

9. (Currently Amended) An immunogenic composition comprising atJeast—ene a
pharmaceutically acceptable carrier or excipient and at-least-one the polypeptide according o

claim I.

10. (Withdrawn) A DNA vaccine against pregnancy-associated malaria comprising a
naked DNA comprising a nucleotide sequence encoding a polypeptide according to claim |

and elements necessary to the in vivo expression of said polypeptide.

11. (Currently Amended) A protein vaccine against pregnancy-associated malaria

comprising [[&]] the polypeptide according to claim 1.

12 (Withdrawn) The DNA vaccine according to claim 10 further comprising at least

one adjuvant.
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13. (Withdrawn) A mcthod of preventing or treating pregnancy-associated malaria in a

female subject comprising a step of administering a therapeutically effective amount of an

immunogenic composition of claim 9 to the subject.

14. (Withdrawn) The method according to claim 13, wherein the female subject is a

prepubertal girl, a postpupertal girl or a primigravidae woman.
IS. (Withdrawn) A host cell comprising ut least one vector according to cluim 7.

16. (Previously Presented) ‘The protein vaccine uccording to claim 11 further

comprising at least one adjuvant.

17. (Currently Amended) An immunogenic composition comprising at-least—ene a
pharmaccutically acceptable carricr or excipient and [[a]] the fusion protein according to

claim 5.

18. (Withdrawn) An immunogenic composition comprising at least one

pharmaceulically acceptable carrier or excipient and a polynucleotide according to claim 6.

19. (Withdrawn) An immunogenic composition comprising at least one

pharmaceutically acceptuble carrier or excipient and a polynucleotide according to claim 7.

20. (Withdrawn) An isolated polynucleotide consisting of a sequence encoding a fusion
protcin according to claim 5 and clements nccessary to the in vitro or in vivo expression of

said fusion protein.

21. (Withdrawn) A DNA vaccine against pregnancy-associated malaria comprising a
naked DNA comprising a nucleotide sequence encoding a fusion protein according to claim 5

and elements necessary to the in vivo expression of said fusion protein.
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22, (Currently Amended) A protein vaccinc against pregnancy-associated malaria

comprising [[a]] the fusion protein according to claim 5.

23. (Withdrawn) A method of preventing or treating pregnancy-associated malaria in a
female subject comprising a step of administering a therapeutically effective amount of a

DNA vaccine according to claim 10 to the subject.

24. (Withdrawn) A method of preventing or treating pregnancy-associated malaria in a
female subject comprising a step of administering 2 therapeutically effective amount of a

protcin vaccine according to claim 11 to the subject.

25. (New) The isolated polypcptide according to claim 1 consisting of the amino acid

sequence set torth in SEQ ID NO: 2.
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Applicants cite case law and contend that Miller fails to disclose each and
every element of the amended claims. Applicants assert that the biologically active
fragment of an isolated polypeptide consisting of the NTS-DBL1x-1d1-DBL2x
region of the erythrocyte protein 1, VAR2CSA, of Plasmodium falciparnm, in
claim | comprises the Id1-DBL2x region of the VAR2CSA protein. Applicants
submit that Miller’s SEQ ID NO: 13 is a fragment of SEQ ID NO: 2 recited in
instant claim 3, i.e., a fragment of the minimal antigenic region of VAR2CSA
identified by the present inventors, and therefore is not encompassed in amended
claim 1.

Applicants’ arguments have been carefully considered, but are not
persuasive. Miller’s SEQ 1D NO: 13 is not encompassed within the scope of
claims 3 and 4. However, claims | and 2, as amended, the biologically active
fragment comprising the Id1-DBL2x region as recited in the amended claims 1 and
2 lacks a structure (SEQ ID number), length or size limit. The biologically active
fragment comprising the 1d1-DBL2x region as generically recited in the amended
claims 1 and 2 is not required to be SEQ ID NO: 2 or is not even required to be
associated with SEQ ID NO: 2. The fragment can have any generic biological
activity such as intrinsic antigenicity or immunogenicity. Therefore, Miller’s

teachings anticipate the instant claims. The rejection stands.

Rejection(s) under 35 U.S.C § 101
12) 35U.S.C § 101 states:

Whoever invents or discovers any new and usclul process. machine, manufucture. or composition
of matter, or any new and uscful improvement thercof. may obtain a patent therefor, subject to the
conditions and requirements of this title.

13) Claim 1 and the dependent claims 2-4, 9, 11, 16 and 25 are rejected under 35

U.S.C § 101 because the claimed invention is directed to patent eligible subject
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matter. Based upon an analysis with respect to the claims as a whole, claims are
determined to be directed to a law of natural/natural principle. The rationale for
this determination is explained below.

Instant claims are drawn to an ineligible subject matter because the claims do
not include any elements in addition to the natural product. A naturally-occurring
product, whether isolated or not, is not patent-eligible pursuant to the Supreme
Court decision in Association for Molecular Pathology v. Myriad Genetics, Inc.,
569 U. S. (June 13, 2013). See the March 4, 2014 Guidance for Determining
Subject Matter Eligibility of Claims Reciting or Involving Laws of Nature, Natural
Phenomena, & Natural Products (the Guidance). The instantly claimed
polypeptide consisting of the NTS-DBLIx-1d1-DBL2x region of VAR2CSA, or the
Id1-DBL2x fragment are not markedly different from naturally occurring
Plasmodium fulciparum polypeptides. The claimed polypeptide reads on naturally
occurring NTS-DBL1x-1d1-DBL2x rcgion of VAR2CSA, or the 1d1-DBL2x
fragment, SEQ ID NO: I and SEQ ID NO: 2 of a naturally occurring strain of
Plasmodium falciparum intrinsically containing therein or expressing said
polypeptide or said fragment. See for example the sequence from Singh et al.
below and its sequence alignment with Applicants’ SEQ ID NO: 2. The naturally
occurring polypeptide composition of claims 9 and 16 is present with another
judicial exception, because a pharmaceutically acceptable carrier or adjuvant such
as heat shock protein adjuvant is also naturally present in naturally occurring
Plasmodium falciparum cells, and therefore such a polypeptide is not markedly
different from a naturally occurring polypeptide of Plasmodium falciparum that
occur in nature along with its heat shock protein. Furthermore, claims 11 and 16

recite a vaccine in addition to the natural product(s) that amounts to nothing more
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than a mere field of use. Depicted below is the sequence match for instantly recited

SEQ ID NO: 2.

Q6UDW7_PLAFA
ID Q6UDW7_PLAFA

AC Q6UDW7;:

DT 05-JUL-2004, integrated into UniProtKB/TrEMBL.

DT 05-JUL-2004, sequence version 1.

DT 18-SEP-2013, entry version 30.

DE SubName: Full=Erythrocyte membrane protein 1;

0os Plasmodium falciparum.

OC Eukaryota; Alveolata; Apicomplexa; Aconoidasida; Haemosporida;

oc Plasmodium; Plasmodium (Laverania).

oX NCBI_TaxID=5833;

RN (1]

RP NUCLEOTIDE SEQUENCE.

RC  STRAIN=IT4/25/5;

RX  PubMed=14651636; DOI=10.1046/j.1365-2958.2003.03814.x;

RA  Kraemer S.M., Smith J.D.;

RT "Evidence for the importance of genetic structuring to the structural
RT and functional specialization of the Plasmodium falciparum var gene
RT family.";

RL Mol. Microbiol. 50:1527-1538(2003).

RN (21

RP X-RAY CRYSTALLOGRAPHY (1.80 ANGSTROMS) OF 1218-1577 IN COMPLEX WITH
RP SULFATE.

RX PubMed=18550531; DOI=10.1074/3jbc.C800086200;

RA Higgins M.K.:

RT "The structure of a chondroitin sulfate-binding domain important in
placental malaria.”;

J. Biol. Chem. 283:21842-21846(2008).

[31

X-RAY CRYSTALLOGRAPHY (1.90 ANGSTROMS) OF 1220-1580.
PubMed=19172746; DOI=10.1038/nsmb.1479;

Singh K., Gittis A.G., Nguyen P., Gowda D.C., Miller L.H., Garboczi D.N,.
"Structure of the DBL3x domain of pregnancy-associated malaria protein
VAR2CSA complexed with chondroitin sulfate A.";

Nat. Struct. Mol. Biol. 15:932-938(2008).

[4]

X-RAY CRYSTALLOGRAPHY (1.84 ANGSTROMS) OF 2326-2631.
PubMed=23429057;

Gangnard S., Badaut C., Ramboarina S., Baron B., Ramdani T.,

Gamain B., Deloron P., Lewit-Bentley A., Bentley G.A.;

"Structural and immunological correlations between the variable blocks
RT of the VAR2CSA domain DBL6? from two Plasmodium falciparum parasite
RT lines.";

RL J. Mol. Biol. 425:1697-1711(2013).

DR EMBL: AY¥372123; AAQ73926.1; Genomic DNA.

DR  PDB; 2Y8D; X-ray:; 1.84 A; A=2326-2631.

DR PDB; 3BQI; X-ray:; 2.20 A; A=1218-1577.

DR PDB; 3BQK; X-ray:; 1.80 A; A=1218-1577.

DR PDB; 3BQL; X-ray:; 2.00 A; A=1218-1577.

DR PDB; 3CML; X-ray: 1.90 A; A=1220-1580.

BEPHEREBRERPRRERE
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DR PDB; 3CPZ; X-ray:; 2.80 A; A=1220-1580.

DR ProteinModelPortal; Q6UDW?

DR PRIDE; Q6UDW?7

DR  EvolutionaryTrace; Q6UDW7

DR GO; GO:0016021; C:integral to membrane; IEA:InterPro.
DR GO; G0:0004872; F:receptor activity:; IEA:InterPro.
DR GO; GO:0009405; P:pathogenesis; IEA:InterPro.

DR InterPro; IPR00B602; Duffy-antigen_binding.

DR  Pfam; PF05424; Duffy binding: 6.

PE 1: Evidence at protein level;

SQ SEQUENCE 3064 AA; 355237 MW; OABS574EAC1ABCOFE CRC64

Query Match 100%: Score 2591; DB 9: Length 3064: Best Local Similarity 100%;
Matches 475; Conservative 0; Mismatches 0; Indels 0; Gaps 0.

Qy 1 PYFAEYATKLSFILNPSDANNPSGETANHNDEACNCNESGISSVGQAQTSGPSSNKTCIT 60
Feonnnnnrrenrnnrerennannnnnerreennnnienientnntitoennnn

Db 392 PYFAEYATKLSFILNPSDANNPSGETANHNDEACNCNESGISSVGQAQTSGPSSNKTCIT 451

Qy 61 HSSIKTNKKKECKDVKLGVRENDKDLKICVIEDTSLSGVDNCCCQODLLGILQENCSDNKR 120
PORRrrnn oo

Db 452 HSSIKTNKKRECKDVKLGVRENDKDLKICVIEDTSLSGVDNCCCODLLGILQENCSDNKR 511

Qy 121 GSSSNDSCDNKNQDECQKKLEKVFASLTNGYKCDKCKSGTSRSKKKWIWKKSSGNEEGLQ 180
Cerrrnrrrebenrrreennnennnnnennenneeeeeennrneeennnnnnnenenn

Db 512 GSSSNDSCDNKNQDECQOKKLEKVFASLTNGYKCDKCKSGTSRSKKKWIWKKSSGNEEGLY 571

Qy 181 EEYANTIGLPPRTQSLYLGNLPKLENVCEDVKDINFDTKEKFLAGCLIVSFHEGENLKKR 240
PEOR e

Db 572 EEYANTIGLPPRTQSLYLGNLPKLENVCEDVKD INPFDTKEKFLAGCLIVSFHEGKNLKKR 631

Qy 241 YPONKNSGNKENLCHALEYSFADYGDLIKGTSIWDNEYTKDLELNLONNFGKLFGKYIKK 300
PORRENRN e ntrereernrnannnnnenntnin

Db 632 YPONKNSGNKENLCKALEYSFADYGDLIKGTS IWDNEYTKDLELNLONNFGKLFGKYIKK 691

Qy 301 NNTAEQDTSYSSLDELRESWWNTNKKY IWTAMKHGAEMNITTCNADGSVTGSGSSCDDIP 360
PORRRE LR R neenennennkrnnennnenennnnnnnnng

Db 692 NNTAEQDTSYSSLDELRESWWNTNKKY IWFAMKHGAEMNITTCNADGSVTGSGSSCDDIP 751

Qy 361 TIDLIPQYLRFLQEWVENFCEQRQAKVKDVITNCKSCKESGNKCKTECKTKCKDECEKYK 420
Peeretnnnnnbnnnennnnnnnneneberenenrnnrnennnnneenennnetenin

Pb 752 TIDLIPQYLRFLOEWVENFCEQRQAKVKDVITNCKSCKESGNKCKTECKTKCKDECEKYK 811

Qy 421 KFIRACGTAGGGIGTAGSPHSKRWDQIYKRYSKHIEDAKRNRKAGTRNCGTSSTT 475
FOLORROOR R Rnnnnnnnennennnnrnnnnnnrnnnenenninnnnnnni

Db 812 KFIEACGTAGGGIGTAGSPWSKRWDQIYKRYSKHIEDAKRNRKAGTKNCGTSSTT 866

Conclusion

14) Claims 1-5,9, 11, 16, 17, 22 and 25 stand rejected.

Correspondence



