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Box No. Il 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. I:I 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 prescnbed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. }Av‘ Claims Nos.: 8, 10, 11, 15, 20-25, 28-29, 31-38
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

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

This International Searching Authority found multlple inventions in this international application, as follows:
——-—go to Extra Sheet for continuation—---——

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:I 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.:

3. W No required additional search fees were timely paid by the applicant. Consequently, this international search report is
1res!:ricted to the invention first mentioned in the claims; it is covered by claims Nos.:

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.

I:I No protest accompanied the payment of additional search fees.
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Continuation of Box lli {(Lack of Unity of Invention)

This application contains the following inventions or groups of inventions which are not so linked as to form-a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group I: Claim 1, drawn to a method of classifying a microbe, comprising:

obtaining a nucleic acid sequence of a 16S or 23S ribosomal subunit contained within a single read length of a first microbe; and
comparing said nucleic acid sequence of a first microbe to a reference; and identifying the first microbe at the strain level based on the
comparing.

Group II: Claims 2-6, drawn to a method of profiling a microbiome in a subject, comprising:

obtaining nucleic acids sequences of a 16S ribosomal subunit from at least one microbe in a biological sample obtained from the
subject; analyzing said at least one microbe within said biological sample based upon the nucleic acids sequences obtained; and
determining a profile of the microbiome based on said analyzing. Group Il may include (claim 3) the nucleic acid sequences of 23S
ribosomal subunit.

Group IlI: Claim 7, drawn to a method of determining metabolic pathways that are indicative of a health status in a subject, comprising:
obtaining RNA sequences from a biological sample from a subject, such that the entire transcript is contained within a single read length;
analyzing said transcripts by a sequencing method; comparing the sequenced transcripts to a reference; and determining the metabolic
pathways that are indicative of a health status.

Group IV: Claim 9, 14, 16-19 and 30, drawn to a method of treating a disease in a subject, comprising:

(a) measuring a microbiome profile in a biological sample obtained from the subject, wherein the microbiome profile comprises at least
one microbe; )

(b) detecting a presence or absence of the disease in the subject based upon said measuring; and

(c) treating the disease in the subject based upon said detecting

Group 1V may involve (claim 14) (c) recommending to the subject at least one microbial-based therapeutic or cosmetic for treatment of
said disease based on the detecting.

Group V: Claims 12- 13 drawn to a method, comprising: i
(a) obtaining data comprising a measurement of a microbiome panel in a biological sample obtained from a subject, wherein said
microbiome panel comprises at least two microbes;

(b) generating a microbiome profile of said microbiome panel based upon the measurement data

(c) comparing said microbiome profile of said microbiome panel to a reference profile; and

(d) determining a likelihood of a disease status in said subject based said comparing

Group VI: Claims 26-27, drawn to a computer readable medium comprising:

(a) computer-executable instructions for analyzing data comprising measurement of a microbiome profile from a biological sample
obtained from a subject, wherein the microbiome profile comprises at least one marker selected from at least one microbe; and

(b) computer-executable instructions for determining a presence or absence of at least disease in the subject based upon the analyzing.

The inventions listed as Groups I-VI do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons:

Special Technical Features:

Group | has the special technical feature of classifying a microbe to a strain level based on the nucleic acid sequence of a 16S or 23S '
ribosomal subunit, not required of Groups I-VI.

Groups | and lil have the special technical feature of obtaining sequence information comprising the full length of a transcript in a single
read length, not required by Groups Il, IV-VI. ;

Group II has the special technical feature of profiling a microbiome in a biological sample by obtaining the nucleic acid sequences of a -
16S and 23S.ribosomal subunit and analyzing the sequences obtained, not required by Groups |, HI-VI.

Group HI nas the special technical feature of determining metabolic pathways that are indicative of a health status based on obtaining
RNA sequences from a biological sample, analyzing the sequences, and comparing the sequences to a reference, not required by
Groups |, 11, IV-VI.

Group IV has the special technical feature of treating or recommending treatment of a disease based on measuring a microbiome
profile, not required by Groups I-IlI, V-VI.

Group V has the special technical feature of a microbiome panel comprising at least two microbes and determining the likelihood of a
disease status of a subject based on a comparison of a microbiome profile of the microbiome panel in comparison to a reference profile,
not required by Groups I-IV and VI.

-—-w--—continued on next sheet---—----

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



~ INTERNATIONAL SEARCH REPORT International application No.

PCT/US 14/47491

continued from previous sheet

Group VI has the special technical feature of a computer readable medium comprising computer-executable instructions, not required by
Groups I-V. ’

Group Vi has the special technical feature of the' microbiome profile comprises at least one marker, where the marker may include a
nucleic acid, a protein, or a metabolite [see instant application para [00110-00111]), not required by Groups I-V.

Common Technical Features:
1.Groups | and I share the common technical features of obtaining a 16S or 23S ribosomal subunit nucleic acid sequence.

2.Groups | and I share the common technical feature of obtaining sequence information comprising the full length of a transcriptin a
single read length.

3.Groups lI, IV-VI share the common technical feature of measuring or generating a microbiome profile.
4. Groups Ill, IV and V share the common technical feature of determining health or disease status.
5. Groups |l and V share the common technical feature of comparing to a reference profile.

However said common technical features do not represent a contribution over the prior art and is obvious over US 201 3/0121968 A1l
(QUAY) [published 16 May 2013), in view of the publication titled "Real-time DNA sequencing from single polymerase molecules” by EID
et al. (hereinafter "Eid") [published 2 January 2009 Science Vol 323 No 5910 Pages 133-138]

As to common technical feature 1, Quay teaches obtaining a 16S ribosomal subunit nucleic acid sequence (para [0025]; "Quantifying
16S ribosomal RNA may be conducted using any conventional means including commercially available kits. Methods include [...] next
generation cDNA sequencing”.

As to common technical feature 3, Quay teaches measuring or generating a microbiome profile (para [0012];" In one embodiment, the
method further comprises isolating and quantifying at least a portion of 16S ribosomal RNA of the sample to determine the metagenomic
profile of the sample”) :

As to common technical features 4, Quay teaches determining health or disease status (para {0012); "Provided herein is a method of
diagnosing the presence or absence of a medical condition in a mammal comprising: comparing, using at least a general purpose
computer, a multiplex profile of a metatranscriptome profile and a metogenomic profile, from a sample from the mammal, to a muttiplex
profile of a population of patients diagnosed with said medical condition to determine the presence or absence of the medical condition.
In one embodiment, the method further comprises isolating and quantifying at least a portion of 16S ribosomal RNA of the sample to
determine the metagenomic profile of the sample. In another embodiment, the method further comprises isolating and quantifying at
least a portion of messenger RNA of said sample to determine the metatranscriptome profile”). .

As to common technical feature 5, Quay teaches comparing to a reference profile (para [0012]).

Quay does not specifically teach common technical feature 2, obtaining sequence information comprising the full length of a transcript in
a single read length. However, Eid teaches obtaining a single read length of at least 2520 bp (pg 134 col 3 para 4; A representative read
(Fig. 3B) showed the expected continuous signature sequence pattern of alternating periods of A555-dCTP and A647-dGTP pulses”; pg
136 fig 38; " Fig. 3. Long read length activity of DNA polymerase”; [illustrated read length in fig 3B: >2,520 bases]. It would have been
obvious that the full length transcript reads of many RNAs could have been obtained using the sequencing method and instrumentation
taught by Eid. An artisan of ordinary skill would have known that the average length of a microbial 16S RNA, for instance, is only 1500
bp.

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

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

Note on item 4: Claims 8, 10, 11, 15, 20-25, 27-29, 31-38 are multiple dependent claims and are held unsearchable because they are
not drafted according to the second and third sentences of PCT Rule 6.4(a).

Note concerning claim 14: Claim element (b) of claim 14 has accidentally omitted the word "disease”, and for the purposes of the ISR,
interpreted as "(b) detecting a presence or absence of a disease in said subject based upon said measuring”

Note concerning claim 25: Claims 25 and 27 are interpreted to depend from claim 24, not claim 21 as is written, because claim 24 has
the appropriate antecedent precedent for "the computer system"” indicated in claims 25 and 27.
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