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' PCTAJS 15/26338

Box No. I Observations where certain claims were foll'lld 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) fur the following reasons;

D 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 prescribed requirements to such an
extent that no meaningful international search can be carried cut, specifically:

3. E Claims Nos.: 8-44, 49-70, 76-79, 83-98, 102, 106-119
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 Ehect)

This Intemational Searching Authority found multiple inventions in this international applucatlon as follows:
——go to Extra Shest for continuation—---

1. D As all required additional search fees were dmely 'pllld by the applicant, this intemational search report covers all scm:hable
claims.

2, D As all searchable claims could be searched wn.houl effort justifying additional fecs, this Aul‘hor:ty did not invite payment of
additional fees. .

D As only some of the required additional search fiees were timely paid by the applicant, this mtematmnal search report covers
only those claims for which fees were paid, specifically claims Nos.!

W

4. E No required additional searuh fees were timely paid by the applicant, Consequently, this mlcrnmmnal search report is
crlmmcl1cfis to ag:e‘ énvenlmn first mentioned in the claims; it is covered by claims Nos.:
aims

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 accompamed by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D Na protest accompanied the payment of additional search fees,

Form PCT/SA/210 (continuation of first sheet (2)) (January 2015)
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——-continuation of Box Il { Lack of Unity of Invention)—

his applicaticn contains the ful'luwing inventions or groups of inventions which are not so linked as to form a single generat inve.ntlve
concapt under PCT Rl.!lﬂ 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group |: Claims 1.5, 45-48, drawn to a method comprising: exposing a droplet to a first condition and adding a first nucleic acld to the
droplet, wherein the first nucleit acid encodes the first condition; expasing the droplet to a second condition and adding a second nudleic
acid to'the droplet, wherein the second nucleic acid encodes the second condition; and ligating the first nucleic acid and the second
nucleic acid together.

Group Il: Claims 71-75, drawn to an article comprising: a plurality of droplets, at least some of the droplets containing nucleic acids.
encoding a plurality of conditions that the at least some droplets were exposed 10.

Group I1I: Claims 80-82, drawn to expesing a call contained within a droplet to a first species, and adding a first nudelc adid o the
droplet; exposing the cell to a second species, and adding a second nulgic acid to the droplet; ligating the first nudleic acid and the
second nudleic acid together; determining a proparty of the cell; and sorting the droplet based on tha praperty of the cefl.

Group IV: Glaims 85-101, drawn to an article, comprising: 8 library of droplets; containing a plurality of call types and a plurality of
nucleic acids, wherein substantially sach of tha cell types is encoded by a unigue nuclelc acld sequence. s

Group V: Claims 103-105, 12¢ and 121, drawn to a2 mathod providing a plurality of cell types and a plurality of nudeic acids in a plurality
of droplets such that substantially each droplet comprises one or more cells of only one cell type and an encoding nucleic acid encoding
the only one call type; exposing the plurality of droplets to a plurality of species such that substantially each droplst is exposed to a
single species of tha plurality of species, and adding a first nucleic acid encoding the single species thereto; lysing the cells within the
droplets to retease callular nucleic acid from the cells; ligating the encoding nucleic acid, the first nuclaic acid, and the cellular nucleic
acid togathar; and sequencing the ligated nucleic acids. - :

The inventlons listad 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 comresponding special technical features for the following reasons:

‘Special Technical Features: ‘ .
Groups §, Il and V are methods, not required by Groups Il or IV.
Groups Il and IV are articles (compositions), not required by Groups |, Hl or V. .
Group | and 1l has the spedial lechnical feature of exposing an unlabeled droplet [i.e. no unique nucleic acid] to a first condition and
adding a first nuclelc aci to the droplet, where the first nudaic acid encodes a the first condition, then exposing the droplet to a second

condition and adding a sacond nucleic acid to the droplet, wherein the second nucleic acid encodes the second cendition, not required
by Group V.

Groups Ill and ¥ has the special technical festure of a droplet conteining & cell(s), not required by Group |.

Group lIl has the special technical feature of détermining a property of the cell, and sorting a dropiet based on the proparty of the cell,
net required by Groups | or V. . .

Group V has the special technical feature of a plurality of cell types and a plurality of nucleic acids ina gluraliiy oI droplets such that
substantially each droplet comprises one or mone cells of only one cell type and an encoding nucleic acid encoding the only one cell
type, not required by Groups 1 or 11,

Group V has the special tedmi‘cal feature of lysing the cells, and ligating the cellular nuclsic acid to a specific species io which each
dropiet has been exposed and also ligating with the unigue nudleic acid encoding the spguﬁc cell type, not required by Groups | or Ill.

Group V has the special technical feature of sequencing the ligated nucleic acid, not required by Greups | or L.

Group Il has the special technical feature of a plurality of droplets, at least some of the droplets containing nucleic acids encoding a
plurality of conditions that the at least some droplets were exposead to, not required by Group (V.

Group IV has the special technical feature of a library of droplets, containing a piui'ality of call types and a plurality of nucieic acids,
whergin substantially each of the cell types is enpoded by a unique nucleic acid sequence, not required by Graup |1,

-—--=cantinued on next sheet——
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-——continued from previous sheet—--

Common Technical Features:

1. Groups I-ll, ¥V share the common technical feature of a droplet(s) contgining nucleic a;::ids, each nucleic encading each of a plurality
of conditions that the at least some droplets were exposed to. .

2. Groups Il and V share the common technical fagture of a plurality of droplets containing one or more cells
3. Groups |, M and V share the common technical feature of ligating nucleic acids within droplets.
4. Groups | and Il share the common technical feature of ligating nudleic acids indicative ofeécpo@ure to two saparate conditions.

5. Groups IV and V share tha common technical feature of a plurality of cell types wherein substantially each of the cell types is isolated
in a separate droplet and encoded by a unique nucleic acid sequence.

However, said common technical features do not represent a contribution aver the prior art, and is cbvious over WO 2013/134261 Al to
ROTEM et al. {hereinafter "Rotem™). . . .

Conceming cemmen technical feature #1, Rotem teaches (pg 27 In 20-24; "To prepare a library of unigue barcodes, the contents of a
micro-titer well plate containing cligenucieotides {e.g.. an oligonuclaotide library) may be sequenced. Int some cases, a randomized -
ollgomer population can be encapsulated at no more than ona in a drop and amplified inside each drop te create a homogenized
aligamer drop catalog™: pg 31 In 15-25; “Tha droplets can be formad, refilled, thermo-cycled, merged, spiit, sorted, eic. [...] To analyze
diverse populations, cells are encapsulated at about one per droplet and then each droplet is fused with another droplet containing
hillioris of copies of a unique barsode used to tag the contents of the cell, e.g., contained within an adapter. After lagging each tell, the
droplets are merged and downstream assays can be performed on the mix of barcoded celiular information before being sequenced'}.
An artisan of ordinary skifl in the art would have recognized that the versalility of the droplet marging and barcoding, as taught by Rotem,
would have enabled merged droplets encoding a plurility of exposure conditions.

Conceming common technical feature #2; Rotem teaches (pg 31 In 22-25; "To analyze diverse papulations, cells are encapsulated at
about one per droplet, and then each droplet is fused with another droplet containing blllions of copies of @ unique barcoda used to tag
tha contents of the cell, e.g., contained within an adapter”). .

Conceming commen technical feature #3, Rotem teaches ipg 4 Irn 29-30; "The DNA (still contained within the microfiuidic droplets} is
then barcoded ar tagged using a ligation step with ‘specific "adapters™). .

Conceming commen technical festure #4, Rotem teaches (pg 15 In 18; “adapters may be ligated directly to each other without any DNA:
in between"). An artisan of ordinary skill in the art woulkd hava recognized that the versatility of the droplet merging and barcoding, as
taught by Rotem, would have enabled ligeting barcoded adapters from merged droplets encoding a plurality of exposure conditions to
keep a recoed of the circumstances of a particular droplet. °

Cincaming commaon technical feature #5, Rotem teaches (pg 27 In 1; "bar-coded" with identification sequences by their cell of origin®;
PO 31 In 22-25, “To analyze diverse populations, cells are encapsulated at about one per droplet, and then each droplet is fused with
another droplet containing billions of copies of a unique barcode used to tag the contents of the cell, e.g., contained within an adapter”).

As the common technical features ware known in the art at the time of the invention, they cannot be cansidered common special
technical features that would otherwise unify the groups. The inventions kack unity with one another. .

Thérefore, Groups |-V lack unity of invention under PCT Rule 13 becausa they do not share & same or corresponding special technical
feature.

Note conceming item 4: Claims 6-44, 48-70, 76:79, 83-98, 102, 106-118 are multiple dependent claims and are not drafted according to
the second and third sentences of PCT Rule 6.4(a). ..
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