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Box No. I Observations where certain claims were found unsear chable (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 T_I Claims Nos.:
== because they relate to subject matter not required to be searched by this Authority, namely:

[

2. 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, specificaly:

3. Claims Nos.: 75, 134-142, 176-183
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 wher e 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:

-""-Please see supplemental page-"" -

1 i_i Asall required additional search feeswere timely paid by the applicant, this international search report covers al searchable
claims.

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

3. IN 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.:

Group . Claims 1-74, 76-77, 116-133, 184, 185
Group ii: Claims 78-104, 107-115, 143-164, 175, 186-192, 194-200, 206

4. |:I 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 search fees were accompanied by the applicant's protest and, where applicable, the
I:l payment of aprotest fee.

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.

@ No protest accompanied the payment of additional search fees.
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-"-Continued from Box No. lll: Observations Where Unity Of Invention Is Lacking:

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: Claims 1-74, 76-77, 116-133, 184 and 185 are directed toward methods comprising: a. sequencing extracellular polynucleotides
from a bodily sample from a subject, wherein each of the extracellular polynucleotide generate a plurality of sequencing reads; b. filtering
out reads that fail to meet a set threshold; c. mapping the sequence reads obtained from step (a), after reads are filtered out, to a
reference sequence, and computer readable medium for performing said methods.

Group II: Claims 78-104, 107-1 15, 143-164, 175, 186-192, 194-200 and 206 are directed toward methods comprising: a. providing at
least one set of tagged parent polynucleotides, and for each set of tagged parent polynucleotides; b.amplifying the tagged parent
polynucleotides in the set to produce a corresponding set of amplified progeny polynucleotides; c. sequencing a subset (including a
proper subset) of the set of amplified progeny polynucleotides, to produce a set of sequencing reads; and d. collapsing the set of
sequencing reads to generate a set of consensus sequences, and a computer readable medium for performing said methods

Group lIl: Claims 105 and 106 are directed toward a method comprising detecting genetic variation in non-uniquely tagged initial starting
genetic material with a sensitivity of at least 5%, at least 1%, at least 0.5%, at least 0.1% or at least 0.05%.

Group 1V: Claims 165-174 and 193 are directed toward a method of communicating sequence information about at least one individual
polynucleotide molecule, comprising: a. providing at least one individual polynucleotide molecule; b. encoding sequence information in
the at least one individual polynucleotide molecule to produce a signal; and c. passing at least part of the signal through a channel to
produce a received signal, wherein the received signal comprises noise and/or distortion, and a computer readable medium for
performing said method.

Group V: Claims 201-205 are directed toward a composition comprising between 100 and 100,000 human haploid genome equivalents
of cfDNA polynucleotides, wherein the polynucleotides are tagged.

The inventions listed as Groups |-V 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: the special technical features of Group |
include a.sequencing extracellular polynucleotides from a bodily sample from a subject, wherein each of the extracellular polynucleotide
generate a plurality of sequencing reads, which are not present in any other Group, the special technical features of Group 11 including
amplifying the tagged parent polynucleotides, which is not present in any other Group, the special technical features of Group I
including detecting genetic variation in non-uniquely tagged initial starting genetic material with a sensitivity of at least 5%, at least 1%, at
least 0.5%, at least 0.1 % or at least 0.05%, which is not present in any other Group, the special technical features of Group IV including
a signal comprising noise and/or distortion, which is not present in any other Group, the special technical features of Group V including a
plurality of human haploid genome equivalents, which are not present in any other Group.

Groups |-V share the technical features including polynucleotides and sequence information. Groups I-lll share the technical features
including detecting genetic variation. Groups 1, 11 and IV share the technical features including a system comprising a computer readable
medium comprising non-transitory machine-executable code that, upon execution by a computer processor, implements a method, the
method comprising: a. accessing a data file, and performing a method. Groups | and 11 share the technical features including nucleic
acid amplification; generating a plurality of sequence reads; filtering out reads that fail to meet a set threshold; mapping the sequence
reads to a reference sequence. Groups | and V share the technical features including sequencing cell free (extracellular)
polynucleotides; and genomes. Groups I11and V share the technical features including tagged polynucleotides.

However, these shared technical features are previously disclosed by US 2012/0100548 A 1to Rava, et al. (hereinafter 'Rava’). Rava
discloses polynucleotides (nucleic acids (polynucleotides); abstract) and sequence information (sequence information; abstract);
detecting genetic variation (determining copy number variation of a nucleic acid sequence (detecting genetic variation); abstract); a
system (a computer processing system; paragraph [0221]) comprising a computer readable medium (comprising a computer readable
medium; paragraphs [0219], [0220]) comprising non-transitory machine-executable code that, upon execution by a computer processor,
implements a method (comprising computer-readable instructions for carrying-out a method for a computer adapted or configured to
perform the method (comprising non-transitory machine-executable code that, upon execution by a computer processor, implements a
method); paragraphs [0220], [0221]), the method comprising: a.accessing a data file (receiving sequencing data (accessing a data file);
paragraph [0219]), and performing a method (performing a method; paragraphs [0220], [0221]); nucleic acid amplification (nucleic acid
amplification; paragraph [0020]); generating a plurality of sequence reads (generating a plurality of sequence reads; paragraph [01 14]);
mapping the sequence reads to a reference sequence (aligning reads to a reference genome (mapping the sequence reads to a
reference sequence); paragraph [01 14]); sequencing cell free (extracellular) polynucleotides (sequencing cell free (extracellular)
polynucleotides; paragraph [0021]); genomes (genomes; paragraph [0002]) and tagged polynucleotides (tagged polynucleotides;
paragraphs [0008], [0059], [0076]); and the use of a threshold value for a qualifying data set that serves as a limit of diagnosis (use of a
threshold value for a qualifying data set that serves as a limit of diagnosis, wherein the threshold value is exceeded in a diagnostic
process; paragraph [0073]), wherein the threshold value is exceeded in a diagnostic process (use of a threshold value for a qualifying
data set that serves as a limit of diagnosis, wherein the threshold value is exceeded in a diagnostic process; paragraph [0073]). Rava
does not disclose filtering out reads that fail to meet a set threshold. However, based on the requirement of a threshold value being
exceeded in order to enable the performance of a diagnostic method, as previously disclosed by Rava (use of a threshold value for a
qualifying data set that serves as a limit of diagnosis, wherein the threshold value is exceeded in a diagnostic process; paragraph
[0073]), it would have been obvious to a person of ordinary skill in the art, at the time of the invention, to have implemented filtering-out
reads and data sets that failed to meet a predetermined threshold, as determined according to Rava, for effectively removing data from
consideration in the diagnosis which may have been of suspect quality.

Since none of the special technical features of the Groups |-V inventions is found in more than one of the inventions, and since all of the
shared technical features are previously disclosed by the Rava reference, unity of invention is lacking.
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