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I. INTRODUCTION

Petitioner 10x Genomics, Inc. requests review of claims 1-13 of U.S. Patent
No. 11,473,142', which is assigned to NanoString Technologies, Inc. The
challenged claims of the 142 patent relate to spatially detecting oligonucleotides
(e.g., mRNAs) in tissue samples using spatially barcoded arrays.

NanoString has accused 10x’s spatial gene expression products (Visium) of
infringing the 142 patent in related litigation. However, the broad claims of the 142
patent—which were written after the accused Visium products were already on the
market—run afoul of significant prior art describing the array-based “spatial
barcoding” paradigm that long predates the 142 patent’s claimed February 2018
priority date. By this time, numerous publications of spatially detecting target
oligonucleotides with arrays of spatial barcodes existed, including the Stahl,
Frisen, and So0-456 references relied on herein.

This Petition demonstrates that claims 1-13 of the 142 patent should be

canceled for at least the following reasons:

! The 142 patent is a sibling of U.S. Patent No. 11,377,689, which is the
subject of 10x Genomics, Inc. v. NanoString Technologies, Inc., IPR2023-01298,

filed on August 16, 2023.
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First, claims 1-13 as interpreted by NanoString are anticipated and/or
rendered obvious by Stahl et al.—a 2016 publication in Science by the founders of
a company called Spatial Transcriptomics. Stahl describes the fundamental Spatial
Transcriptomics technology of collecting mRNAs onto spatially barcoded arrays,
performing cDNA synthesis reactions to incorporate spatial barcodes into the
cDNA products, collecting the cDNA products, processing the cDNA products,
and analyzing them by sequencing. EX1016, 78-79, FIGs. 1-2. 10x acquired
Spatial Transcriptomics in 2018 and then used this same technology to develop the
accused Visium products.

Stahl’s arrays contain immobilized probes comprising a “spatial barcode,”
which corresponds to the probe’s location on the array (and thus the location of the
target mRNAs within the tissue sample), and a “unique molecular identifier”
(UMI) sequence to track amplified products in the workflow. /d. Stahl teaches that,
after overlaying a tissue sample on the barcoded array, the target mRNAs in the
sample are captured on the array via hybridization to the “mRNA capture region”
on the probes. 1d., 79-80. Once the mRNAs are hybridized to the probes on the
arrays, the probes are extended via a reverse transcription reaction to synthesize
cDNA products that are complementary to the captured mRNAs. /d. Stahl’s cDNA
products thus comprise the complementary DNA sequence of the target mRNAs

and the spatial barcode and UMI sequences of the probes. /d. The cDNA products
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are then cleaved off the array and used to generate a sequencing library for next-
generation sequencing. /d. Stahl’s methods describe all of the claimed methods of
the 142 patent. Additionally, Frisen—a 2012 patent publication by the same Spatial
Transcriptomics founders who co-authored Stahl—further described the well-
known technique of solid-phase amplification on spatially barcoded arrays. Stahl’s
teachings in view of Frisen further render obvious certain 142 patent claims.
Second, claims 1-13 of the 142 patent as interpreted by NanoString are also
anticipated and/or rendered obvious by So et al. (“So0-456”), a patent publication
by Illumina. So-456 discloses a spatial analysis method that, similar to Stahl, uses
arrays of immobilized “capture probes” that each occupies a distinct position on
the array. EX1005, q[0085]. Each probe includes a nucleic acid sequence, called a
“spatial address,” that corresponds to the position of the probe on the array and a
UMI sequence to track amplified products in the workflow. /d., f[0085], [0089],
[00302], [00314]. After overlaying a tissue sample onto the array, target mRNAs
from the tissue sample are captured on the array via capture probes and labeled
with the spatial address of the capture probes via a reverse transcription reaction
that synthesizes cDNA products comprising the sequence complementary to the
target mRNAs and the spatial address sequence. These spatially addressed cDNA
molecules are processed and subsequently sequenced and distinguished based on

their spatial address, so that they can be mapped onto their original location in the



Case IPR2023-01300
U.S. Patent No. 11,473,142

tissue sample. /d., [0089]. S0-456’s methods include all of the steps of the 142
patent’s claimed methods.

Accordingly, the Board should cancel claims 1-13 of the 142 patent.

II. GROUNDS FOR STANDING (37 C.F.R. § 42.104(a))

10x certifies that the 142 patent (EX1043) is IPR-eligible and 10x is not

barred or estopped from requesting IPR of any 142 patent claim.

III. PRECISE RELIEF REQUESTED (37 C.F.R. § 42.22(A))

10x petitions for IPR, requesting cancelation of claims 1-13 of the 142
patent, because each claim is unpatentable under 35 U.S.C. §§ 102 and 103. The
Petition is supported by the declaration of Paul Spellman, Ph.D. (EX1044),
Professor of Medicine and Human Genetics and an expert in genetics and

genomics approaches for detecting and monitoring human diseases. /d., §412-23.

IV. IDENTIFICATION OF THE CHALLENGE (37 C.F.R § 42.104(B))

10x requests IPR based on the grounds below.
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35 U.S.C.
Ground Section Claims References
(AIA)

1 § 102 1-4, 6-13 Stahl

2 § 103 1-13 Stahl

3 § 103 5 Stahl and Frisen

4 § 102 1-13 So0-456
So0-456

5 § 103 1-13

The asserted references are prior art for at least the following reasons. Stahl
et al., Science 353(6294):78-82 (2016) (“Stahl”; EX1016) published on July 1,
2016, which is before the 142 patent’s February 12, 2018, earliest claimed priority
date. Stahl is prior art under AIA 35 U.S.C. § 102(a)(1).

WO 2012/140224 (“Frisen”; EX1017) was filed on April 13, 2012, and
published on October 18, 2012, which are both before the 142 patent’s February
12, 2018, earliest claimed priority date. Frisen is prior art under AIA 35 U.S.C. §§
102(a)(1) and 102(a)(2).

WO 2017/019456 (“So-456; EX1005) was filed on July 21, 2016, and
published on February 2, 2017, which are both before the 142 patent’s February
12, 2018, earliest claimed priority date. So-456 is prior art under AIA 35 U.S.C. §§
102(a)(1) and 102(a)(2).

All five Grounds in this Petition are presented under NanoString’s

-5-
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interpretation of the challenged claims in district court.
V. THE 142 PATENT

The 142 patent issued on October 18, 2022, from U.S. Appl. No. 17/476,712
(““712 application™), filed September 16, 2021. The 712 application is a
continuation of 16/272,487 (“487 application”; EX1009), filed on February 11,
2019, which claims priority to U.S. Appl. Nos. 62/771,212, filed November 26,
2018, and 62/629,180, filed February 12, 2018. EX1043, 1-2.

The 142 patent relates to spatially detecting and quantifying proteins or
nucleic acids in tissues and cells. EX1043, Abstract; EX1044, 4939-60. As evident
from its disclosures throughout, the 142 patent specification is tailored towards

NanoString’s product, “GeoMx”:

Image siida and selact @ UV-cleave oligos off Wortiow
@ Regions of Interest (ROIS) RN detection probes in ROI{Afternatively, pratein detection or DNA detection probesi @
(2) \2) v cieave oligo
\Z-/ Imape slide and select off amibodies in ROI
ADls
Photocieared
// -
Q Stin sl _LI ' . )
in oligo \ \ 2/ mapirats aigos
corjugat 3 & ih microcagilary
antiodie WS
= S Y
Uv-photocieavanie e P |
oligo e, % ]
/ : @ \ @ \ X JHL* 4
1Y 5 S M- Protoceaved
. e oigo

-— % .,
) . _
<:—-f> (& (s)
\—j Aepeat tor aach AOI "> Dispense oiigoe
into 96-well plabe
0 ‘T D
= igially count > |

Compare EX1043, FIG. 20 with EX1013 (GeoMx publication), FIG. 1A; EX1044,

€49.
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The 142 patent discloses methods using probes comprising: (a) a “target
binding domain” that binds to the analyte, and (b) an “identifier oligonucleotide”
region that is cleaved off, collected, and analyzed. EX1043, 37:19-25, FIGs. 11,
19, 20; EX1044, 9950-60.

Independent claim 1 of the 142 patent recites a method comprising
“collecting a plurality of oligonucleotides” from a first and second location of a
tissue sample, “synthesizing” a first and second plurality of DNA products that
incorporates “at least one nucleic acid sequence that identifies the first [and
second] location of the tissue sample,” and “sequencing” the first and second
plurality of DNA products to spatially detect the collected oligonucleotides.
EX1043, 147:33-61; EX1044, 9961-62.

Claims 2-13 depend from claim 1, and further narrow the independent claim
with, e.g., sequencing method and library amplification steps. EX1043, 147:62-
148:62; EX1044, 963.

During prosecution, the examiner issued a single Office action, rejecting the
pending claims for indefiniteness. EX1014, 226-227. No prior art rejections were
raised. /d. NanoString subsequently interviewed the examiner, amended the claims,
and the Office issued a Notice of Allowance. /d., 249, 458-467. The examiner

never considered Stahl or So-456. Id.



Case IPR2023-01300
U.S. Patent No. 11,473,142

VI. STATE OF THE ART PRE-DATING THE 142 PATENT

Spatial array barcoding originated from Spatial Transcriptomics (“ST”) in
2011. EX1016; EX1017; EX1044, 965. Soon thereafter, others applied the ST
workflow in various spatial detection methods. EX1005, 99[00140]-[00144],
[00150]-[00164], [00307]-[00320]; see also EX1006; EX1025; EX1026; EX1027,

EX1028; EX1044, 965.

A.  Stahl disclosed spatially detecting nucleic acids using barcoded
arrays

Stahl, ST’s 2016 Science publication, disclosed methods of achieving spatial
resolution in tissue sections using DNA sequences called “positional barcodes™ or
“spatial barcodes” to identify the locations of target molecules. EX1016, Abstract;
EX1044, q966-67. Stahl’s methods incorporated these spatial barcodes into arrays
of oligonucleotide “surface probes” immobilized in clusters (“spots”) on a glass
slide. EX1016, 78, FIG. 2A; EX1044, 9966-67. Stahl’s barcoded array approach is

shown below:
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A

Surface probe

Cleavage Amp and Spatial umi mRNA capture

site ,_seqhandle  barcode (ID), . region

s ——
Glass slide

Tissue section

ID582 ID583 1D584 ID585 D586 ID587 ID588 ID589 D590

EX1016, FIG. 2A.

Each spot on the array (ID583, ID584, etc.) contained a cluster of capture
probes having a unique spatial barcode, as well as a unique molecular identifier
(“UMI”) sequence to identify duplicate post-amplification molecules. EX1016,
Abstract, 78, FIG. 2A; EX1018, 3; EX1044, 4967-70. The capture probes within
one spot on the array (e.g., ID583) have a different spatial barcode than the probes
within other spots (e.g., ID584). Id. Stahl discloses that its capture probes comprise
an “AmC6” (amino modifier C6) conjugate, which is used to immobilize the
capture probes on the glass slides. EX1016, Suppl. Materials, 2-3; EX1039, 1;
EX1044, q967-70; EX1028, 9. Stahl depicts its capture probes immobilized on
their 5’-ends. EX1016, FIG. 2A, Suppl. Materials, 3; EX1044, 4967-70.

Stahl taught that the spatial barcodes serve as tags for locations of their

corresponding capture probes on the solid substrate. /d. This allowed

_9.



Case IPR2023-01300
U.S. Patent No. 11,473,142

differentiation of biological molecules based on their spatial location within the
sample. EX1016, Abstract, 78, FIG. 2A; EX1044, 968.

In Stahl’s method, a tissue section selected for analysis is overlaid on an
array of immobilized capture probes. EX1016, 78, FIGs. 1A, 2A; EX1044, q971-
73. The probes are immobilized on a glass slide, depicted as a green bar on Stahl’s

Figure 1A, excerpted below:

A
< Staining/Imaging tissue
=
x
E
| . .
< Tissue section
=
=
=
':,_.::_ M | AT TR TR TR TRAT O TRRRTRCTRRRTCFRRITRCTTRRTRITACCRAIIN

EX1016, FIG. 1A; EX1044, qq71-74. After overlaying the tissue on the array,
Stahl taught that the tissue is permeabilized, such that the mRNAs in the tissue
section diffuse from the tissue down onto the array in the same spatial vicinity as
their location in the tissue. /d. The mRNAs are captured on the array spots via
hybridization to the mRNA capture region in the capture probes. /d. Stahl depicts

the captured mRNA on the array as grey bars in Figure 1A, excerpted below:

-10 -
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Tissue
permeabilization | |

N
I

EX1016, FIG. 1A; EX1044, q74. After capture, Stahl discloses performing a
reverse transcription reaction on the captured mRNAs to synthesize cDNAs (a 3’-
extension of the capture probe). EX1016, FIG. 1A, EX1044, 9475-76. The cDNA

extension products are shown in red in Stahl’s Figure 1A:

cDNA synthesis

Cy3-
nucleotides

EX1016, FIG. 1A; EX1044, 9975-76. After cDNA synthesis, the resulting cDNA

extension product comprises a sequence complementary to the captured mRNA, as

-11 -
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well as the sequences of the probe’s spatial barcode and UMI. EX1016, FIG. 2A;
EX1044, 9[76.
After cDNA synthesis, Stahl discloses removing the tissue sample by

enzymatic digestion (proteinase K), leaving the array probe-cDNAs bound to the

slide:

Tissue
removal

R —
IIII||||||||||IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII||||||||||||||||||

EX1016, FIG. 1A, 00011; EX1044, 9977-79. The cDNAs on the slide can then be
either imaged for gene expression or amplified to generate sequencing libraries for
sequencing on next-generation sequencing (NGS) platforms, such as “Illumina
NextSeq.” EX1016, Suppl. Materials, 2-3; EX1044, 9977-79.

After sequencing, Stahl’s method used the spatial barcodes to identify the
locations of the detected sequences. Stahl’s workflow “sorted the RNA-seq data to
its corresponding array features by using the spatial barcodes and aligned the tissue
image with the features of the array, which enabled visualization and analyses.”
EX1016, 78; EX1044, 978. Stahl presented results of its spatial imaging methods
in, e.g., Figure 2B, demonstrating visualization of expression of three different

genes in a mouse olfactory bulb:

-12 -
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® Penk © Doc2g ® Kctd ??”'m"‘i"

f .:‘_},—"__"'-""'«_' e, .4

EX1016, FIG. 2B; see also, id., 81, FIGs. 3, S4, SI0A-10C; EX1044, 979.

B.  So0-456 disclosed spatially detecting nucleic acids using barcoded
arrays

In July 2016, So et al. filed a PCT application entitled “Spatial Mapping Of
Nucleic Acid Sequence Information,” which published on February 2, 2017, as
WO 2017/019456 (“So-456). EX1005, Face.

So0-456 provided an overview of its spatial barcode methods in Figure 2,
depicting the steps of preparing a tissue sample, capturing (transferring) the nucleic
acids released from the tissue sample onto an array, and preparing a sequencing

library for analysis:
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200

210
Prepare tissue sample L
l’ 215
Perform in situ biochemistry —

220
Transfer nucleic acids from tissue to |
capture array

225
Prepare library iy
J 230
Sequence library e

235
Analyze sequence data and decode |

spatial information

Figure 2

EX1005, FIG. 2, §[00151]; EX1044, 9480-81. So-456 provided different
embodiments of its spatial barcoding methods, some of which involved analyzing
genomic DNA in a tissue sample while others involved analyzing mRNA in a
tissue sample.

One of S0-456’s mRNA embodiments is referred to herein as So-456’s
“mRNA-capture approach.” In S0-456’s mRNA-capture approach, mRNAs (“total
mRNA” or “gene-specific mRNA™) are released from a tissue sample and captured

on the spatially barcoded probes immobilized on an array. EX1005, 44[00152]-
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[00154], [00161], [0034]-[0035], [00307]-[00320], FIGs. 2, 24-25; EX1044, 9982-
88. S0-456 discloses an mRNA-capture embodiment in Figures 24-25. EX1005,
1900034]-[0035], [00307]-[00320], FIGs. 24-25.

S0-456’s method depicted in Figures 24-25 begins with contacting a tissue
sample with a capture array (e.g., capture array of Figure 1A) comprising
immobilized, spatially barcoded capture probes. EX1005, 9[00308]; EX1044,
9988-89. The method uses two capture probes for each gene-specific mRNA.
EX1005, 9[00308]; EX1044, q988-89.

Next, S0-456’s method released mRNAs from the tissue sample and
captured them onto the array by hybridization of the 3’-end of the mRNAs (2510
in Figure 25A) to the gene-specific regions (2335a in Figure 25A) on the first

capture probes (2310a in Figure 25A). See step 2410 in Figures 24 and 25A:

2410
2515
2310a
- 2410 ¥
Capture mRNA on first capture probe V 2335a
on capture array
2330a
2325a
105 2320a
~ 2315}
I

EX1005, FIGs. 24, 25A, 19[00308], [00315]; EX1044, 989.

After mRNA capture, S0-456’s method synthesized the first-strand cDNAs
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from the captured mRNA molecules by using the capture region (2335a in Figure
25A) of the first capture probe (2310a in Figure 25A) as a reverse transcriptase
primer. See step 2415 in Figures 24 and 25A, with a dotted arrow depicting first-

strand cDNA synthesis:

2415

. 2415
Synthesize first strand cDNA

105

EX1005, FIGs. 24, 25A, 99[00309]-[00316]; EX1044, 989.

After synthesis of the first-strand cDNA, the 3’-end of the synthesized
cDNA product (2520 in Figure 25B) is hybridized to the capture region (2335b in
Figure 25B) of the second capture probe (2310b in Figure 25B). See step 2420 in

Figures 24 and 25B:
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2515 92520
2420
23108 | | 23100
, ) 2420 '
Capture first strand cDNA on second |~ 5
capture probe on capture array |
T 2330a E
2325a E
105 2320a ¢
2315-N & R
| 110

EX1005, FIGs. 24, 25B, q9[00310]-[00317]; EX1044, 989.

After the first-strand cDNA hybridizes to the second capture probe, S0-456’s
method synthesized second strand cDNAs by using the capture region (2335b in
Figure 25B) of the second capture probe (2310b in Figure 25B) as a primer. See

step 2425 in Figures 24 and 25B, with dotted arrow depicting second strand cDNA

synthesis:
2425
) 2425
Synthesize second strand cDNA -
]

2330a
2325a
105 2320a
2315
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EX1005, FIGs. 24, 25B, qq[00311], [00318]; EX1044, 89.
Next, S0-456’s method released the second strand cDNAs (2525 in Figure
25C) from the capture array by cleavage of the cleavable region (2315 in Figure

25B) of the capture probes. See step 2430 in Figures 24 and 25C:

2430

Y

2430
Release second strand cDNA |/

molecules from capture array
|

2320a 2325a 2330a 2515 2525 2330b 2325b 2320b

EX1005, FIGs. 24, 25C, 99[00312], [00319]; EX1044, 489. The released cDNAs
(2525 in Figure 25C) include the SBS (“sequencing-by-synthesis”) primer regions
(2320a, 2320b), spatial address regions (2325a, 2325b), and UMI regions (2330a,
2330b), along with the sequence of the target mRNA. EX1005, q[00319]; EX1044,
I189.

The released cDNAs are then amplified to generate a sequencing library
comprising amplicons (2550 in Figure 25C) by using the SBS primer regions
(2320a, 2320b) as binding sites for amplification primers. See step 2435 in Figures

24 and 25C:

-18 -



Case IPR2023-01300
U.S. Patent No. 11,473,142

2435 12

2320a 2325a 2330a 2515 2525 2330b 2325b 2320b

> 5
Amplify DNA to generate sequencing :2/4;3

library

7\2530 2535 /2320b'2545

2540 2320a 2325a 2330a 2515 2550 2330b 2325b 2320b 2545

EX1005, FIGs. 24, 25C, 99[00313], [00320]; EX1044, 489. S0-456 also disclosed
that the amplification and library preparation can take place before releasing the
cDNAs — i.e., on the solid substrate. EX1044, q990-91.

Finally, S0-456’s method sequenced the library (e.g., by SBS), followed by
analyzing the sequencing data and decoding the spatial information based on the
spatial barcodes to determine the location of mRNA molecules in the tissue sample
(e.g., Steps 230-235 of Figure 2). EX1005, 9[00156]-[00158], FIG. 2; EX1044,

€90.

C.  Frisen disclosed spatially detecting nucleic acids using barcoded
arrays

In April 2012, Jonas Frisen and Patrik Stahl—who co-founded ST and co-
authored the Stahl Science paper—filed a PCT application (along with co-inventor
Joakim Lundeberg) entitled “Method and Product for Localised or Spatial

Detection of Nucleic Acid in a Tissue Sample,” which published on October 18,

2012, as WO 2012/140224 (“Frisen”). EX1016; EX1017, Face. Stahl (EX1016)
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and Frisen (EX1017) list Jonas Frisen, Patrik Stahl, and Joakim Lundeberg as
authors and inventors, respectively. EX1016, 78; EX1017, face.

Frisen disclosed methods for “spatial transcriptomics™ or “spatial genomics”™
to spatially detect nucleic acids in a tissue sample using a spatially barcoded array.
EX1017, Abstract, 1:12-33; EX1044, 4992-93. Like Stahl, Frisen uses the ST array
technique, which is an array comprised of immobilized capture probes containing a
spatial barcode, called “positional domain,” and a “capture domain” (that
hybridized to the target nucleic acids). EX1017, Abstract, 8:21-28; EX1044, 4992-
93. Frisen’s capture probes were immobilized such that their 3’-ends were free to
enable the probes to function as primers for primer extension reactions. /d.

Frisen’s method comprised contacting the array with a tissue sample to
allow the position of a capture probe to be correlated with a position in the tissue
sample, hybridizing the RNAs (e.g., mRNAs) of the tissue sample to the capture
domain of the capture probes, “generating cDNA molecules from the captured
RNA molecules” using the capture probes as RT (reverse transcription) primers
such that the cDNA molecules are tagged with the capture probe’s positional
domain, releasing the tagged DNA molecules from the surface of the array,
sequencing the released molecules, and analyzing the sequence to determine the

spatial location of the target nucleic acids. EX1017, 8:18-10:5; EX1044, 994.
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Frisen also disclosed generating a complementary strand of tagged DNA
(i.e., second strand cDNA) and/or amplifying the tagged DNA before releasing
molecules from the array surface. EX1017, 7:32-8:3, 8:33-9:4, 12:4-11; EX1044,
995. Frisen elaborated that “it will be necessary to enhance, i.e., amplify the
amount of secured nucleic acid, e.g. synthesized cDNAJ,] to yield quantities that
are sufficient for DNA sequencing.” EX1017, 39:9-11, 42:32-33 (“Thus in a
preferred embodiment, the method of the invention may comprise a step of
amplifying the DNA, e.g. cDNA molecules.”); EX1044, 995.

Frisen specified that the second strand cDNA synthesis may occur on the
array, either as a discrete step of second strand synthesis or as the initial step of an
amplification reaction. EX1017, 12:9-10, 38:20-23, 42:28-43:7; EX1044, 996.
Frisen’s Example 11 exemplified a method for generating a second strand cDNA
together with the first-strand cDNA on a solid surface (chip). EX1017, 103:12-19;

EX1044, 996.

VII. PERSON OF ORDINARY SKILL IN THE ART

A POSA is a hypothetical person who is presumed to be aware of all
pertinent art, equipped with conventional wisdom and ordinary creativity. Here, a
POSA would have possessed a strong understanding in the use and development of
genetics and genomics approaches for detecting or monitoring human diseases,

such as spatial detection of a target analyte (e.g., mRNA or DNA) in a tissue, and
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would typically have a Ph.D. in a relevant field (e.g., molecular biology, genetics,
and bioinformatics) with two years of experience. EX1044, 9925-36; see also
EX1004, 268 (NanoString admitting during prosecution of sibling U.S. Patent No.
11,377,689 that “the skill level of a [POSA] in the context of the instant

application is high, at least that of a PhD in biology, if not higher.”).

VIII. CLAIM CONSTRUCTION

Solely for the purposes of this IPR, 10x applies NanoString’s interpretations
of the 142 patent claims from the concurrent litigation. See EX1022 (infringement
contentions); EX1038 (pleading). NanoString’s statements before a Federal court
in which it “took a position on the scope” of its patent claims are properly cited
here under 35 U.S.C. §§ 301(a)(2) and 301(d) and appropriate for consideration by
the Board. See, e.g., 10x Genomics, Inc. v. Bio-Rad Lab’ys, Inc., IPR2020-00086,
Paper 8 (P.T.A.B. Apr. 27, 2020), at 9-17 (adopting claim constructions that the
Board deemed “consistent with Patent Owner’s infringement contentions.”).

Relevant for the Board’s decision here is NanoString’s interpretation of the
“collecting” steps in claim 1. EX1043, 147:34-41. According to NanoString, the
claimed collecting steps are broad enough to encompass diffusion and capture of
mRNAs across the whole tissue sample, all at the same time. EX1022, 11-14, 18;

EX1044, 9997, 100-101, 199-200.
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IX. GROUND 1: STAHL ANTICIPATES CLAIMS 1-4 AND 6-13

Stahl anticipates claims 1-4 and 6-13 under NanoString’s interpretation of

these claims. EX1044, 4998-159. Stahl is presumed enabled.

A. Claim 1
1. “A method comprising:

a) [and (b)] collecting a plurality of oligonucleotides from a
first location [and second location] of a tissue sample ...”

Stahl discloses claim 1’s collecting steps (a) and (b) under NanoString’s
interpretation. EX1044, 9999-104. In concurrent litigation, NanoString alleged that
these collecting steps encompass diffusion and capture of mRNAs across the whole
tissue sample, all at the same time. EX1022, 11-14, 18; EX1015, 16-17; EX1044,
19100-101.

Stahl discloses a method called “spatial transcriptomics” that “allows
visualization and quantitative analysis of the transcriptome with spatial resolution
in individual tissue sections.” EX1016, Abstract, Suppl. Materials, 1 (“[t]he Spatial
Transcriptomics method follows the following workflow....”)?; EX1044, §102.

Stahl discloses that its method collects a plurality of oligonucleotides under
NanoString’s interpretation because in Stahl’s method, mRNAs (oligonucleotides)

from a tissue sample are “captured” (collected) onto arrays of immobilized capture

> Emphasis has been added throughout, unless otherwise noted.
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probes. EX1016, 78, FIG. 1A; EX1044, q103. Stahl teaches that “it is possible to
capture mRNA in tissue sections,” and further describes generating sequencing
libraries “[a]fter capturing and reverse-transcribing mRNA....” EX1016, 78, 80
(“cDNA ... is generated from captured mRNA by reverse transcription.”); EX1044,
4/103. Stahl depicts collecting the mRNAs onto the array in Figure 1A, as shown in

Dr. Spellman’s annotation below:

Collecting a plurality of oligonucleoctides Collecting a plurality of oligonuclectides
(capturing a plurality of mRNAs) (capturing a plurality of mRNAs)
P Staining/Imaging tissue cD
E Tissue
T permeabilizali

Tissue section

e
:-."“;—...Il LD ILER AR ELEREERACRCHEERRUILER ERLELED LD ELOEEDRLOECRRLREDLDR IR RLAR R

—TTTTTTTIT

\

EX1016, FIG. 1A (annotated); EX1044, 4103.

Stahl’s method also collects mRNAs (oligonucleotides) from a first and
second location, according to NanoString’s interpretation. EX1022, 11-14, 18;
EX1015, 16-17. Stahl discloses that capturing the mRNAs onto the array is
achieved with “minimal diffusion” while “maintain[ing] positional representation”
from within the tissue. EX1016, 78; EX1044, q104. That is, mRNAs from one

position (a first location) in the tissue are collected in one spot on the array, while
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mRNAs from another position (a second location) are collected in a different spot
on the array, all while maintaining positional representation. /d. Stahl depicts the

first and second locations in, e.g., Figure 2A and S2, shown below:

Tissue section

ID582 1D583 ID584 1ID585 D586 ID587 ID588 1D588 IDS90

EX1016, FIG. 2A;

EX1016, FIG. S2; EX1044, 4104. In each figure, Stahl depicts different locations
(“spots”), labeled as ID583, ID584, etc. (FIG. 2) or ID578, ID579, etc. (FIG. S2).
1d.

“under conditions that release the plurality of

oligonucleotides from the first location [and second
location] of the tissue sample”

Stahl discloses collecting the mRNAs under conditions that release the

mRNAs from their locations in the tissue sample under NanoString’s interpretation

-25 -



Case IPR2023-01300
U.S. Patent No. 11,473,142

of the claims. EX1022, 11-14, 18; EX1015, 16-17; EX1044, 9105-106. Stahl
discloses a process of tissue “permeabilization,” in which the tissue sample was
treated with “0.01% pepsin ... dissolved in 0.1M HCI,” to release the mRNAs
from the tissue so they diffuse onto the array. EX1016, 78, Suppl. Materials, 4-5,
FIG. 1A; EX1044, 9105-106.
Accordingly, Stahl discloses claim 1’s steps (a) and (b).
2. “c) [and (d)] synthesizing a first plurality [and second

plurality] of DNA products by performing a synthesis
reaction...”

Stahl discloses the synthesis steps (c) and (d) because Stahl’s method uses a
reverse transcription reaction to “synthesize” cDNA products using the captured
mRNAs as templates. EX1044, 49107-108. Stahl provides a figure depicting
“[s]patially localized cDNA synthesis,” which shows “cDNA synthesis with Cy3-
labeled nucleotides.” EX1016, 79, FIG. 1, 78 (“[w]e used fluorescently labeled
nucleotides to visualize the synthesized cDNA.”), Suppl. Materials, 4-5; EX1044,

19107-108. Stahl’s Figure 1A depicts cDNA synthesis as red bars:
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cDNA synthesis

Tissue
permeabilization | |

| |

nucleotides

EX1016, FIG. 1A; EX1044, 9107.

“that uses the plurality of oligonucleotides collected in step
(a) [and step (b)] as templates...”

Stahl’s synthesis reactions use the first and second plurality of
oligonucleotides (mRNAs) collected in steps (a) and (b) (respectively) as
templates, because Stahl uses reverse transcription to synthesize a
“complementary” DNA, i.e., cDNA, strand using the captured mRNA as a
template. EX1016, 78-79, Suppl. Materials, 4-5; EX1044, 94109-110. For
example, Stahl discloses: “We asked whether it would be possible to introduce
positional molecular barcodes in the complementary DNA (cDNA) synthesis
reaction within the context of an intact tissue section.” EX1016, 78. This is also
depicted in Stahl’s Figure 1A (reproduced above), which shows the captured
mRNAs (collected first and second plurality of oligonucleotides) as grey bars

serving as templates for the cDNA synthesis, shown as red bars. /d., FIG. 1A;
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EX1044, 94109-110. Because Stahl’s synthesis reactions take place simultaneously
in different spots on the array (see, e.g., EX1016, FIGs. 2A, S2), Stahl’s method
synthesizes a first and second plurality of DNA products, as claimed. EX1044,
19109-110.
“and incorporates at least one nucleic acid sequence that
identifies the first location [and second location] of the

tissue sample into each of the first plurality [and second
plurality] of DNA products; and...”

Stahl’s synthesis reactions also incorporate at least one nucleic acid
sequence that identifies the first (and second) location of the tissue sample into the
first (and second) plurality of DNA products, as claimed. EX1044, q111-115.
Stahl discloses that each capture probe on its array comprises a “spatial barcode,”
which is used to “sort[] the RNA-seq data to its corresponding array features.”
EX1016, 78; EX1044, 4112. As Stahl explains, “Each array feature contains
unique DNA-barcoded probes containing a cleavage site, a T7 amplification and
sequencing handle, a spatial barcode, a unique molecular identifier (UMI), and an
oligo(dT) VN-capture region.” EX1016, 80, FIG. 2A. Stahl provides a diagram of

its spatially barcoded capture probe in Figure 2A:

_08 -



Case IPR2023-01300
U.S. Patent No. 11,473,142

Surface probe

Cleavage Ampand  Spatial UMI  mRNA capture

site __seq handle _ barcode (ID), ___region

I O
Glass slide

EX1016, FIG. 2A; see also id., Suppl. Materials, 3 (“surface spatially barcoded
oligonucleotides ... 1I8MER_SPATIALBARCODE”); EX1044, 99112-113.

Stahl’s synthesis reaction produces cDNA products comprising the spatial
barcode of the capture probe, thus incorporating the spatial barcode (i.e., sequence
that identifies a location on the array) into the cDNA products. EX1016, FIGs. 1-2,
Suppl. Materials, 8 (referring to “barcoded cDNA”); EX1044, 9q114-115.

Accordingly, Stahl discloses claim 1’s step (c¢) and (d).

3. *“e) identifying the first plurality of DNA products and the
second plurality of DNA products synthesized in step (c)

and step (d) by sequencing the first plurality of DNA
products and the second plurality of DNA products,

thereby spatially detecting the plurality of oligonucleotides
collected from the first location of the tissue sample and the
plurality of oligonucleotides collected from the second
location of the tissue sample.”

Stahl discloses claim 1’s sequencing step under NanoString’s interpretation.
EX1022, 11-14, 18; EX1015, 18; EX1044, q116-121. NanoString agrees that
“spatially detecting” means “identifying the presence of a specific target analyte

within a specific region of interest in a sample.” EX1024, 31; EX1044, q116.
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After synthesizing the cDNA products (first and second plurality of DNA
products) on the array, Stahl discloses generating “sequencing libraries” by
collecting the spatially barcoded cDNA synthesis products, amplifying them, and
sequencing the amplified library “on the Illumina NextSeq platform using paired-
end sequencing according to the manufacturer’s protocol.” EX1016, Suppl.
Materials, 6-7; EX1044, 49117-118. Stahl further discloses “identifying” the
cDNA synthesis products by sequencing them because Stahl explains that the
sequencing (“RNA-seq”) data was “sorted ... to its corresponding array features by
using the spatial barcodes,” which “enabled visualization and analyses.” EX1016,
78; EX1044, q117-118.

Stahl’s method “spatially detected” the first and second plurality of
oligonucleotides (mMRNAs) collected from the tissue sample, because Stahl’s
method uses the spatial barcodes to identify the spatial origin of the corresponding
mRNA sequence in the tissue. EX1016, 78; EX1044, q9119-120. For example,
Stahl presents results of its spatial detection methods in Figures 2 and S4. Figure
2B is shown below, depicting visualization and expression of three genes in mouse
olfactory bulb tissue (upper), which Stahl confirmed with in situ hybridization

(bottom):
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EX1016, FIG. 2B, 78; see also id., 81, FIGs. 3, S4, SI0A-10C; EX1044, 99119-
120. Accordingly, Stahl discloses claim 1’°s sequencing step (e).

In sum, Stahl teaches every limitation of claim 1 under NanoString’s
interpretation, arranged as claimed. Stahl’s methods are presumed enabled. /n re
Antor Media Corp., 689 F.3d 1282, 1290-91 (Fed. Cir. 2012); Apple Inc. v.
Corephotonics, Ltd., 861 F. App’x 443, 450 (Fed. Cir. 2021); Activision Blizzard,
Inc. et al. v. Acceleration Bay, LLC, IPR2015-01996, Paper 101 at 19 (P.T.A.B.

Mar. 29, 2017). Thus, Stahl anticipates claim 1.

B. Claim 2

Claim 2 depends from claim 1, and requires that “the tissue sample is
immobilized onto a microscope slide.” EX1043, 147:62-63. Stahl discloses this

limitation. EX1044, 99123-126.
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Stahl “immobilized reverse-transcription oligo(dT) primers on glass slides
and placed on the slides sections of adult mouse olfactory bulb.” EX1016, 78;
EX1044, q124. Stahl also discloses using “Codelink Activated microscope glass
slides,” and that, “for Spatial Transcriptomics experiments, dried [tissue] sections
were mounted ... and covered with a coverslip.” EX1016, Suppl. Materials, 2, 4;
EX1044, 9124. Stahl depicts the tissue sample immobilized on a glass slide in, e.g.,

Figures 1A and 2A, shown in Dr. Spellman’s annotations below:

Tissue section
FIG. 1A

«+«—— Tissue sample

LA ELRERLLELEREREARKELRELERELRARERERRXRLRERELELEARELARELXARERERALR AL RRERERAREARERLLLLRY Microscope slide
{glass slide)

FIG. 2A

Tissue section

«+«—— Tissue sample

T 11 1

D582 D583 [D5B4 (D585 D586 IDS87 ID588 [D589  [D590 (glass slide)

Microscope slide

EX1016, FIGs. 1A, 2A (annotated); EX1044, 9124.

Stahl further discloses that its glass slides are “microscope slides” as
claimed, because Stahl discloses that, after immobilizing the tissue on the glass
slide and covering it “with a coverslip,” “[b]right field imaging was carried out

using the Metafer Slide Scanning Platform” (i.e., a microscope). EX1016, Suppl.
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Materials, 4; id., 79 (the “tissue is sectioned, placed onto oligo(dT) primers,
stained, and imaged.”); EX1044, q9125-126.

Accordingly, Stahl anticipates claim 2.

C. Claim3

Claim 3 depends from claim 2, and requires that the “microscope slide
comprises a plurality of primers immobilized on the microscope slide.” EX1043,
148:32-34. Stahl discloses this limitation. EX1044, q4127-128.

Stahl discloses that its workflow uses “immobilized reverse-transcription
oligo(dT) primers on glass slides.” EX1016, 78; EX1044, 9128. Stahl further
teaches that “poly-20TVN capture oligonucleotides (IDT)” were “immobilized”
“on the surface of Codelink Activated microscope glass slides.” EX1016, Suppl.
Materials, 2; EX1044, 9128. Stahl also discloses that its array of “1007 capture
oligonucleotides with 18-mer unique barcodes, a 9-mer semi-randomized UMI and
a poly-20TVN capture region” were immobilized on the same “Codelink Activated

Slides.” Id. Thus, Stahl anticipates claim 3.

D. Claim 4

Claim 4 depends from claim 3, and requires that the “plurality of primers is
immobilized on the microscope slide at their 5* ends.” EX1043, 148:35-36. Stahl

discloses this limitation. EX1044, 49129-137.
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Stahl also discloses that the primers are immobilized on their 5’-ends, as
claimed. Stahl’s schematic of its immobilized capture probe shows the probe
immobilized on a glass slide with the “Cleavage site” at the base, followed by the

“Amp and seq handle,” spatial barcode, UMI, and mRNA capture region:

Surface probe
C_Ieavage Amp and Spatial UMl mRNA capture
Site ~ seghandle barcode (ID), region .
I B ]
Glass slide

EX1016, FIG. 2A. As discussed above for claim 1, Stahl discloses synthesizing
cDNA products using the captured mRNAs as templates and extending the capture
probes. See Section [X.A.2. As Dr. Spellman explains, nucleic acid molecules can
only be extended at their 3’-end. EX1044, §9130-131. Thus, to permit 3’-extension
of the capture probes for cDNA synthesis, the probes must be immobilized at their
other end, i.e., 5’-ends. 1d..

Moreover, as shown above, the mRNA capture region of the capture probes
(polyT), which hybridizes to its complementary polyA region of the mRNA, is at
the free-end of the probe. EX1016, FIG. 2A; EX1044, 44132-133. As Dr. Spellman
explains, the polyA region is at the 3’-end of an mRNA. EX1044, q132. For the
mRNA capture region of the probes to hybridize with the complementary polyA

region at the 5’-end of the mRNAs, the mRNA capture region must be at the 3’-
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end of the capture probe. Id., 133. This is shown in Dr. Spellman’s annotation of

Stahl’s Figure 1A below:

< 5 ]
<
x |
= 1
1
' Collected oligonucleotide
p— f 1
3 }}:2 | (captured mRNA)
':':I I
+ < !
] }—‘i 1
Immobilized primer \ < l
(capture probe) | t%
= 3
s
«+—— Microscopeslide

EX1016, FIG. 1A (annotated); EX1044, 4133. Accordingly, the free-end of the
capture probes, where the mRNA capture region is located, is the 3’-end of the
probe—further confirming that Stahl’s capture probes (primers) are immobilized at
the other end, i.e., the 5’-end. EX1044, q133.

Stahl further confirms the 5> immobilization of its capture probes by

including an “AmC6” (amino modifier C6) conjugate at the 5’-end of the probe:

Surface spatially barcoded oligonucleotides:

[AmCO6]JUUUUUGACTCGTAATACGACTCACTATAGGGACACGACGCTCTTCCGATCTI[18

MER_SPATIALBARCODE|WSNNWSNNVTTTTTTTTTTITTTTITTTITITVN

EX1016, Suppl. Materials, 3; EX1044, 4134. As Stahl shows, the sequence of its

capture probes begins with the AmC6 conjugate, indicating that the AmC6
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conjugate is at the 5’-end of the probe. EX1044, §135. The AmC6 conjugate is
used for immobilizing nucleotides on glass substrates. See, e.g., EX1040, 5;
EX1044, q9135-137. Thus, Stahl’s capture probes are immobilized using an AmC6
conjugate at their 5’-end. EX1044, q9135-137.

Accordingly, Stahl anticipates claim 4.

E. Claim 6

Claim 6 depends from claim 1, and requires that the “sequencing step is
performed using a next generation sequencing reaction.” EX1043, 148:42-43. Stahl
discloses this limitation. EX1044, 99138-140.

Stahl discloses generating “sequencing libraries” and provides a detailed
description of methods for “cDNA library preparation for sequencing.” EX1016,
78, Suppl. Materials, 6-8; EX1044, 9139. Stahl further discloses sequencing the
libraries on “the lllumina NextSeq platform using paired-end sequencing according
to the manufacturer’s protocol.” EX1016, Suppl. Materials, 7; EX1044, 9139. The
[Nllumina NextSeq platform performs “next generation sequencing reaction[s],” as
claimed. /d.; EX1007, 1-2; see also EX1041, Table 1 (listing “Illumina NextSeq”
as one of several “different NGS technologies™).

Accordingly, Stahl anticipates claim 6.
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F. Claim 7

Claim 7 depends from claim 1, and “further comprises amplifying a library
using the first plurality of DNA products and the second plurality of DNA products
as templates.” EX1043, 148:44-46. Stahl discloses this limitation. EX1044, 99141-
142.

Stahl discloses amplifying ““a library” when discussing the workflow for
“cDNA library preparation for sequencing.” EX1016, Suppl. Materials, 6-7;
EX1044, 9142. After performing an initial in vitro transcription/amplification to
produce amplified RNA molecules, Stahl discloses adding DNA adapters to the
ends of the amplified RNA, reverse-transcribing the amplified RNA into cDNA,
and then performing PCR to amplify the cDNA to add Illumina paired-end (PE)
sequencing flow-cell binding sites and index sequences before sequencing.
EX1016, Suppl. Materials, 7 (“2ul purified cDNA were amplified by gPCR ... the
samples were amplified in a total reaction volume of 25ul.”); EX1044, 9142.
Stahl’s PCR amplification reactions amplified “a library” using the cDNA
synthesis products as templates. /d.

Accordingly, Stahl anticipates claim 7.

G. Claims 8 and 9

Claims 8 and 9 each depend from claim 1 and require that the “at least one

nucleic acid sequence that identifies the [first (claim 8) and second (claim 9)]
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location of the tissue sample comprise at least one unique molecular identifier.”
EX1043, 148:47-52. Stahl discloses these limitations. EX1044, q9143-145.

As discussed above for claim 1, the spatial barcode in each of Stahl’s
capture probes identifies the “first” and “second” locations of the tissue sample.
EX1016, 78-80, Suppl. Materials, 8, FIGs. 1-2; EX1044, 99144-145. Stahl’s
barcoded capture probes also comprise a UMI: “[e]ach array feature contains
unique DNA-barcoded probes containing a cleavage site, a T7 amplification and
sequencing handle, a spatial barcode, a unique molecular identifier (UMI), and an
oligo(dT) VN-capture region.” EX1016, 80; EX1044, 9144. Stahl provides a

diagram of its spatially barcoded and UMI-containing capture probes in Figure 2A:

Surface probe
Cleavage Amp and Spatial umi mRNA capture
Site seqhandle  barcode (ID), . region
I . B |
Glass slide

EX1016, FIG. 2A, see also id., FIG. S5 (“UMI-filtered”); EX1044, 4144. Thus,
Stahl teaches a nucleic acid sequence that identifies a location of the tissue sample
(i.e., capture probe comprising a spatial barcode) comprising a UMI. Accordingly,

Stahl anticipates claims 8 and 9.
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H. Claims 10 and 11

Claims 10 and 11 each depend from claim 1 and require that the “first
plurality” (claim 10) and “second plurality” (claim 11) “of DNA products further
comprises at least one amplification primer binding site.” EX1043, 148:53-58.
Stahl discloses these limitations. EX1044, 44146-154.

According to the 142 patent, an “amplification primer binding site” is
“a nucleic acid sequence that is complementary to, or at least partially
complementary to at least one amplification primer.” EX1043, 49:1-7. Stahl
discloses that each of the “unique DNA-barcoded probes” on the array (located in a
first and second location, as claimed) contains “a T7 amplification and sequencing
handle,” which Dr. Spellman explains comprises an amplification primer-binding
site (PE1 primer-binding site). EX1016, 80, FIG. 2A; EX1044, q147.

Stahl provides a diagram of its capture probes comprising the “Amp and seq

handle” in Figure 2A:
Surface probe
Cleavage Amp and Spatial umi mRNA capture
site . seq handle _ barcode (ID), , _region
[ D —
Glass slide

EX1016, FIG. 2A; EX1044, q147.
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As Dr. Spellman explains, Stahl’s “Amp and seq handle” of the capture
probe comprises the [llumina “PE1” primer-binding site (highlighted in yellow

below):

Surface spatially barcoded oligonucleotides:
[AmC6JUUUUUGACTCGTAATACGACTCACTATAGGGACACGACGCTCTTCCGATCT|18

MER._SPATIALBARCODE]JWSNNWSNNVTTITTTTTTTITTTTITTITTITTVN

EX1016, Suppl. Materials, 3; EX1044, 4148.

As discussed above for claim 1, Stahl’s method synthesizes cDNA products
using the captured mRNAs as templates and the capture probes as primers,
incorporating the sequence of the capture probes into the cDNA products. EX1044,
91149. Thus, cDNA products synthesized from the captured mRNAs (first and
second plurality of DNA products) comprise the “Amp and seq handle” of the
capture probe containing a “PE1” primer-binding site. /d..

The PE1 primer-binding site is an amplification primer binding site because
it is complementary to the amplification primers that are used for preparing the
sequencing library. EX1016, Suppl. Materials, 6-8; EX1044 99 150-151. Stahl
discloses synthesizing second-strand DNA products complementary to the released
cDNA products. EX1044, 49150-151; EX1016, Suppl. Materials, 6. These second-
strand DNA products therefore comprise a sequence complementary to the capture

probe sequence, including the PE1 primer-binding site sequence. This is depicted
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in Dr. Spellman’s figure below, with the PE1 primer-binding site highlighted in

yellow:

Released cDNAstrand

N

\

5'-GACTCGTAATACGACTCACTATAGGGACACGACGCTCTTCCGATCT [SPATIALBARCODE JWSNNWSNNV [poly20T]VN-3"'
3'-CTGAGCATTATGCTGAGTGATATCCCTGTGCTGCGAGAAGGCTAGA [ SPATIALBARCODE JWSNNWSNNV [poly20A]VN-5"'

/

Synthesized second strand PE1 primer binding site

EX1044, q151.

The second-strand DNA products are PCR-amplified using PE1
amplification primers (PCR primers InPE1.0 and InPE2.0). EX1016, Suppl.
Materials, 8; EX1044, 9152. During amplification, the PE1 primer-binding site on
the second-strand DNA products binds to its complementary sequence on the PE1
amplification primers (PCR primer InPE1.0) as depicted in Dr. Spellman’s figure

below:

PE1 amplification primer

/

5" -AATGATACGGCGACCACCGAGATCTACACTCTTTCCCTACACGACGCTCTTCCGATCT-3"
3'-CTGAGCATTATGCTGAGT GATATCCCTGTGCTGCGAGAAGGCTAGA [ SPATIALBARCODE | WSNNWSNNV [poly20A] VN-5"

/ /

Synthesized second strand PE1 primer binding site

EX1044, 99152-153; EX1016, Suppl. Materials, 3, 8.
Thus, Stahl’s first and second plurality of DNA products (cDNA products
synthesized from the captured mRNAs) comprise an amplification primer-binding

site (a PE1 primer-binding site contained in the “Amp and seq handle” of the
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capture probe). EX1044, 9/152-153. Accordingly, Stahl anticipates claims 10 and

11.

I. Claims 12 and 13

Claims 12 and 13 each depends from claim 1 and requires that the collecting
“steps (a) and (b)” (claim 12) and synthesizing “steps (c) and (d)” (claim 13) “are
performed simultaneously.” EX1043, 148:59-62. Stahl discloses these limitations
under NanoString’s interpretation. EX1022, 11-14, 18; EX1015, 16-17; EX1044,
19155-159.

Stahl discloses capturing the mRNAs from the whole tissue section, all at the
same time, and thus discloses “collecting” the mRNAs from a first and second
location “simultaneously,” as claimed in claim 12. EX1016, FIGs. 1-2, Suppl.
Materials, 4-5; EX1044, 9156. Specifically, Stahl discloses performing
“IpJermeabilization” “[f]or each well, corresponding to each sub-array with a
section,” and that “0.1% pepsin ... dissolved in 0.1M HCI ... was added to each
well” to permeabilize the tissue sample. EX1016, Suppl. Materials, 4-5; EX1044,
4[156. Thus, Stahl uniformly performs the permeabilization in each well (i.e.,
across the whole array) and thus consequently collected the mRNAs from a first
and second location of the tissue onto the array simultaneously. /d. Stahl depicts
simultaneous collection of its mRNAs from a first and second location in Figure

1A, as shown in Dr. Spellman’s annotation below:
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Conditions that release
aligonucleotides from firstand
second locations simultaneously
(tissue permeabilization)

/

A

“« Staining/lmaging tissue cDNA synthesis Imaging gene expression
I Tissue Tissue

? permeabilization removal

<L

<

L

Z

e —

TR

* %
) ) h
Tissue section M ‘:1 i
|

- R N
I o

nucleotides

AAAAMM

‘—.T

4

Collected oligonuclectides
(captured mRNA)

EX1016, FIG. 1A (annotated); EX1044, q156.

Stahl also discloses performing its cDNA synthesis reactions across the
entire array, all at the same time, and thus discloses synthesizing the first and
second plurality of DNA products “simultaneously,” as claimed in claim 13.
EX1016, FIGs. 1-2, Suppl. Materials, 5; EX1044, 9157. After permeabilizing the
entire tissue section, Stahl discloses performing “cDNA synthesis” (reverse
transcription) across the entire array (i.e., simultaneously), stating that “/e/ach well
was washed ... and 70 ul of reverse transcription mix was added to each well and
incubated overnight....” EX1016, Suppl. Materials, 5; EX1044, q157. Stahl depicts
these simultaneous cDNA synthesis reactions in Figure 1A, as shown in Dr.

Spellman’s annotation below:
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A
< Staining/Imaging tissue cDNA synthesis Imaging gene expression
Z Tissue Tissue
E permeabilization . removal
._:% Tissue section . ':-::
- |
E;f* — . —
= S | | | | Cy3- A
=t — .
| nucleotides
Synthesizing first and second Synthesis of first and second plurality
plurality of DNA products of DNA products occurred
(cDNA synthesis across entire array) simultaneously
(cDNA synthesis across entire array)

EX1016, FIG. 1A (annotated); EX1044, 99157-159.
Accordingly, Stahl anticipates claims 12 and 13.
In sum, Stahl teaches every limitation of claims 1-4 and 6-13 under

NanoString’s interpretation, arranged as claimed. Accordingly, Stahl anticipates

claims 1-4 and 6-13.

X.  GROUND 2: CLAIMS 1-13 WOULD HAVE BEEN OBVIOUS OVER
STAHL

A. Claims 1-4 and 6-13

To the extent NanoString argues that Stahl does not disclose all the elements
of claims 1-4 and 6-13, these claims still would have been obvious in view of
Stahl, under NanoString’s interpretation. EX1044, 99160-164. Even assuming
arguendo Stahl does not expressly teach the claimed methods, it suggests
practicing them according to NanoString’s interpretation, and it provided a
motivation with a reasonable expectation of success to do so. Id.; Beckson Marine,

Inc. v. Nfm, Inc., 292 F.3d 718, 727 (Fed. Cir. 2002) (“obviousness does not
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require the prior art to reach expressly each limitation exactly. Rather, obviousness
may render a claimed invention invalid where the record contains a suggestion or
motivation to modify the prior art teaching to obtain the claimed invention.”).

A POSA reading Stahl would have been motivated to practice the claimed
methods because Stahl teaches that its “spatial transcriptomics” method “provides
quantitative gene expression data and visualization of the distribution of mRNAs

99 ¢¢

within tissue sections,” “enabl[ing] novel types of bioinformatics analyses.”
EX1016, Abstract, 82; EX1044, 9162. A POSA would have had a reasonable
expectation of successfully practicing the claimed methods, because Stahl provides
detailed descriptions and protocols, with demonstrated success in the form of
extensive data and analyses. See, e.g., EX1016, FIGs. 1-4, Suppl. Materials, 1-36;
EX1044, 9163. Moreover, the POSA would have known that Stahl’s methods used
commercially available materials and reagents, and that the protocol was
straightforward, requiring “only a few extra steps compared with RNA-seq
analysis of homogenized tissue.” EX1016, 82, Suppl. Materials, 1-19. These

straightforward methods using routine materials would have further bolstered the

expectation of success. EX1044, 99163-164.

B. Claim 5

Claim 5 depends from claim 4 and requires that each of synthesis step (c)

and (d) “comprises performing a solid-phase amplification reaction, wherein the
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solid-phase amplification reaction is carried out on the microscope slide using the
plurality of primers immobilized on the microscope slide.” EX1043, 148:37-41.
Claim 5 uses the open-ended term “comprises,” and thus only requires that solid-
phase amplification take place as part of claim 1°s steps (c) and (d), before the
sequencing step (e). /d.

(114

According to the 142 patent, “‘solid-phase amplification’ ... refers to any
nucleic acid amplification reaction carried out on or in association with a solid
support such that all or a portion of the amplified products are immobilized on the
solid support as they are formed.” Id., 42:41-45. Moreover, in concurrent litigation,
NanoString alleged that claim 5°s solid-phase amplification reaction encompasses
second-strand cDNA synthesis from the DNA products of steps (¢) and (d) while
the DNA products remain bound to the primers immobilized on the array slide.
EX1022, 32-33; EX1044, 99166-167.

As discussed above for claim 1, Stahl’s method performs the synthesis steps
(c) and (d) when it synthesizes the cDNA products (first-strand cDNAs) on the
array. EX1016, 78-79, FIGs. 1-2, Suppl. Materials, 4-5; EX1044, q9107-115.
Stahl’s method further involves collecting the first-strand cDNAs and performing

second-strand cDNA synthesis in solution prior to performing library amplification

(also in solution). EX1016, Suppl. Materials, 6-7; EX1044, 99107-115, 169-170.
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A POSA would have generally known that the second-strand cDNA
synthesis and library amplification can be performed on Stahl’s array, i.e., on the
microscope slide. See, e.g., EX1017; EX1042. For example, Frisen—which is a
PCT publication by Stahl’s authors (who co-founded ST)—teaches an array-based
workflow including solid-phase second-strand cDNA synthesis and solid-phase
amplification steps, which are “solid-phase amplification” according to the 142
patent and NanoString’s interpretation. EX1017, 12:9-11, 38:20-23, 39:28-43:18;
EX1043, 148:37-41; EX1022, 32-33; EX1044, q171. Thus, Stahl in view of the
POSA’s general knowledge in the art suggests performing claim 5’s solid-phase
amplification reaction.

A POSA would have been motivated to modify Stahl’s method to perform
second-strand synthesis and/or library amplification on the array because solid-
phase amplification was known to improve “sensitivity and selectivity for nucleic
acid identification.” EX1048, 1, 2, 11; see also EX1050, Abstract, 2075; EX1049,
Abstract, q[0013], [0015], [0101], [0104], FIG. 1; EX1044, 99172-174. POSAs
knew that performing enzymatic reactions with molecules immobilized on a solid
support provided “additional sensitivity, specificity and scalability of analysis™ that
are desirable in a “high throughput” molecular bioanalytical method, such as
Stahl’s array-based method using next generation sequencing. EX1048, 1;

EX1016, Abstract, 78, Suppl. Materials, 1-2, 4-8; see also EX1050, Abstract
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(“solid-phase amplification (SPA)” “allows the easy parallelization of DNA
amplification in a single system”); EX1044, q172-174.

Additionally, POSAs knew that the spatial separation of primers when
immobilized on an array for solid-phase amplification “significantly minimizes
undesirable primer interactions,” thus “reducing the formation of primer dimers,
increasing specificity and sensitivity of amplification, and allowing for highly
multiplexed analyses.” EX1048, 2; see also EX1050, 2075 (“Since [solid-phase
amplification] results in a spatially located amplification, it is possible to amplify a
large number of different DNA strands in the same experiment (i.e., onto the same
solid surface) without mixing them.”); EX1044, 99173. Further, solid-phase
amplification was desirable for high-throughput methods because it “allows the
parallelization of the DNA amplification process without any direct human
intervention.” EX1050, 2079. Thus, a POSA had ample motivation to modify
Stahl’s method to perform the second-strand cDNA synthesis and/or library
amplification on Stahl’s microscope slide on which the tissue sample was overlaid.
EX1044, q174.

Further, a POSA would have reasonably expected to successfully perform
second-strand synthesis and/or library amplification on the array in Stahl’s method
because performing these steps on a solid surface was known in the art and

required only ordinary skill. EX1017, 8:18-10:5, 7:32-8:3, 12:9-10, 38:20-23, 38:9-
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43:33,103:12-19; EX1042, 17:37-18:59, 24:21-25:32; EX1049, 19[0084]-[0086],
[0089]-[0093], [0104] EX1044, 49175-177. Stahl’s first-strand synthesis is already
“solid-phase,” and a POSA would have viewed performing second strand synthesis
on the substrate as a mere trivial modification. Indeed, the POSA would have
known of other successful examples in the art teaching solid-phase second strand
synthesis and subsequent solid-phase library amplification — which are solid-
phase amplification according to the 142 patent and NanoString’s interpretation.
See, e.g., EX1005, q9[00109], [00156], [00318], FIGs. 24-25; EX1042, 25:6-18,
25:48-62, 26:19-47; EX1049, q9[0084]-[0086], [0089]-[0093], [0104]; EX1044,
M175-177.

NanoString did not assert any objective indicia during prosecution (EX1014,
249, 467; EX1004, 253-272, 469-477; EX1012, 1550-1564), nor is 10x aware of
any objective indicia that share a nexus with the challenged claims. Accordingly,
under NanoString’s interpretation, claims 1-13 would have been obvious over

Stahl. EX1044, 9160-178.

XI. GROUND 3: CLAIM 5§ WOULD HAVE BEEN OBVIOUS OVER
STAHL AND FRISEN

As discussed above for Grounds 1 and 2, Stahl discloses all of the elements
of claims 1-4 and 6-13 or renders claims 1-13 obvious. Even if claim 5 were not
obvious over Stahl alone, it would have been obvious over Stahl in combination

with Frisen. EX1044, 4/179-196.
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Stahl and Frisen together teach or suggest Stahl’s method including a solid-
phase amplification reaction, wherein the reaction is carried out on the microscope
slide using the primers immobilized on the microscope slide, as recited in claim 5.
EX1044, 9180. According to the 142 patent, “‘solid-phase amplification’ ... refers
to any nucleic acid amplification reaction carried out on or in association with a
solid support such that all or a portion of the amplified products are immobilized
on the solid support as they are formed.” EX1043, 42:41-45. Moreover, in
concurrent litigation, NanoString alleged that claim 5°s solid-phase amplification
reaction encompasses second-strand cDNA synthesis from the DNA products of
steps (¢) and (d) while the DNA products remain bound to the primers immobilized
on the array slide. EX1022, 32-33; EX1044, q180.

As discussed above for claim 1, Stahl’s method performs the synthesis steps
(c) and (d) when it synthesizes the cDNA products (first-strand cDNA) on the
array. EX1016, 78-79, FIGs. 1-2, Suppl. Materials, 4-5; EX1044, q181-182.
Stahl’s method further includes “cDNA library preparation for sequencing” that
includes in-solution second-strand cDNA synthesis and amplification. EX1016,
Suppl. Materials, 6-8; EX1044, 4182. Specifically, Stahl’s library preparation
involves releasing the cDNA products from the array (microscope slide) and
performing the following steps in solution: synthesizing second-strand cDNAs

using the cDNA products as template, performing in vitro transcription to
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synthesize amplified RNAs (aRNAs) from cDNAs, re-synthesizing cDNAs from
aRNAs by reverse transcription, and amplifying the cDNAs to generate a
sequencing library. EX1016, Suppl. Materials, 6-8; EX1044, 4182. Thus, Stahl’s
method includes performing a second-strand cDNA synthesis step in solution prior
to performing library amplification steps (also in solution). EX1044, 182.

Frisen, teaches array-based spatial detection methods using solid-phase
second-strand cDNA synthesis and solid-phase library amplification steps, both of
which are “solid-phase amplification” according to the 142 patent and
NanoString’s interpretation. EX1017, 12:9-10, 38:20-23, 42:28-43:7; EX1044,
9183. Specifically, Frisen discloses a method for determining and/or analyzing a
transcriptome of a tissue sample comprising “generating cDNA molecules from the
captured RNA[s]” that are hybridized to the spatially barcoded probes immobilized
on an array and “optionally amplifying said cDNA molecules” on the array before
releasing “cDNA molecules and/or optionally their amplicons from the surface of
the array,” for further processing for sequencing. EX1017, 8:18-9:5; EX1044,
9183. For an obviousness inquiry, all of Frisen’s disclosure must be considered. /n
re Fulton, 391 F.3d 1195, 1200 (Fed. Cir. 2004); Merck & Co. v. Biocraft Labs.,
Inc. 874 F.2d 804, 807 (Fed. Cir. 1989).

Frisen explains that in some instances, it “will be necessary to enhance,

i.e.[,] amplify, the amount of secured nucleic acid, e.g. synthesized cDNA[,] to
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yield quantities that are sufficient for DNA sequencing.” EX1017, 39:9-16; see
also id., 42:32-33 (“Thus in a preferred embodiment, the method of the invention
may comprise a step of amplifying the DNA, e.g. cDNA molecules.”). Thus,
Frisen discloses methods for spatially detecting mRNAs in a tissue sample
comprising amplifying cDNA products synthesized from the mRNAs. Frisen also
discloses methods that include performing “amplification ... in situ on the array.”
Id., 55:24-26, 23:18-20; EX1044, 4184.

Additionally, Frisen discloses that the synthesized cDNA products are
treated to comprise double stranded DNA in a “single reaction to generate only a
second DNA, e.g. cDNA, strand” or in an “amplification reaction to generate
multiple copies of the second strand.” 1d., 38:9-19; EX1044, 4185. Frisen specifies
that the “step of second strand DNA, e.g. cDNA, synthesis may take place in situ
on the array, either as a discrete step of second strand synthesis ... or in the initial
step of an amplification reaction.” Id., 38:20-23. Indeed, Frisen’s Example 11
exemplified a method that includes generating a second strand cDNA together with
the first-strand cDNA on a chip, i.e., solid surface. /d., 103:12-19. Thus, Frisen
discloses methods comprising a solid-phase amplification reaction, wherein the
solid-phase amplification reaction is carried out on the array onto which the tissue
sample was overlaid, using the primers immobilized on the array under the patent’s

definition and NanoString’s interpretation. EX1044, 94185-186.
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Motivation: A POSA would have been motivated to modify Stahl’s method
to include second-strand cDNA synthesis and/or library amplification on its array
as disclosed in Frisen for several reasons. EX1044, 9187-192. First, as Dr.
Spellman explains, a POSA would have appreciated that Frisen discloses
applications and modifications of Stahl’s spatial barcoding array workflow from
Spatial Transcriptomics. /d., 187. Indeed, both Stahl and Frisen provide methods
coined as “spatial transcriptomics,” provide overlapping spatial transcriptomics
workflows, and further include overlapping authors and inventors (Frisen lists the
inventors as Jonas Frisen, Patrik Stahl, and Joakim Lundeberg, each of whom is a
co-author on Stahl). EX1016, 78; EX1017, Face, 1:18; EX1044, 4187.

Second, the POSA would have known that performing Frisen’s solid-phase
second-strand cDNA synthesis and/or solid-phase library amplification offers
certain advantages by producing the cDNA products and amplicons on the array in
allocated spatial spots prior to collection. EX1044, 99188-189. Solid-phase
amplification was known to improve “sensitivity and selectivity for nucleic acid
1dentification.” EX1048, 1, 2, 11; see also EX1050, Abstract, 2075; EX1049,
Abstract, Y[0013], [0015], [0101], [0104], FIG. 1; EX1044, 99188-189. POSAs
knew that performing enzymatic reactions with molecules immobilized on a solid
support provided ‘“additional sensitivity, specificity and scalability of analysis” that

are desirable in a “high throughput” molecular bioanalytical method, such as
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Stahl’s array-based method using next generation sequencing. EX1048, 1;
EX1016, Abstract, 78, Suppl. Materials, 1-2, 4-8; see also EX1050, Abstract
(“solid-phase amplification (SPA)” “allows the easy parallelization of DNA
amplification in a single system”); EX1044, q189.

Additionally, POSAs knew that the spatial separation of primers when
immobilized on an array for solid-phase amplification “significantly minimizes
undesirable primer interactions,” thus “reducing the formation of primer dimers,
increasing specificity and sensitivity of amplification, and allowing for highly
multiplexed analyses.” EX1048, 2; see also EX1050, 2075 (“Since [solid-phase
amplification] results in a spatially located amplification, it is possible to amplify a
large number of different DNA strands in the same experiment (i.e., onto the same
solid surface) without mixing them.”); EX1044, 9190-191.

Further, solid-phase amplification was desirable for high-throughput
methods because it “allows the parallelization of the DNA amplification process
without any direct human intervention.” EX1050, 2079; EX1044, 49190-191.
Thus, a POSA would have been motivated to modify Stahl 2016’s method to
perform the second-strand cDNA synthesis and/or library amplification on Stahl
2016’s array—i.e., on the microscope slide onto which the tissue sample was
overlaid, using the plurality of primers immobilized on the microscope slide.

Finally, Frisen explicitly suggests implementing such modifications into a
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workflow like Stahl’s workflow. EX1017, 12:9-11, 38:20-23, 38:27-32, 39:5-6,
42:28-43:7,103:12-19; EX1044, §191.

Thus, a POSA would have been motivated to modify Stahl’s method to
include second-strand cDNA synthesis and/or library amplification on its array as
disclosed in Frisen.

Reasonable expectation of success: As Dr. Spellman explains, a POSA
would have reasonably expected to successfully modify Stahl’s workflow to
implement Frisen’s solid-phase second-strand cDNA synthesis and/or solid-phase
library amplification steps because doing so required only known techniques and
ordinary skill. EX1044, 99193-195. A POSA would have known that Stahl’s first
strand synthesis is already “solid-phase,” and would have viewed performing
second strand synthesis on the substrate as a mere trivial modification. /d., §193.
Methods of solid-phase cDNA synthesis and amplification were commonplace in
molecular biology laboratories, and reagents such as primers, buffers, nucleotides,
polymerase enzymes, and materials were all standard commercial products.
EX1017, 8:18-10:5, 7:29-8:3, 12:9-10, 38:9-43:33, 103:12-19; EX1005 9[0034]-
[0035], [00109], [00141]-[00143], [00151]-[00158], [00307]-[00320], FIGs. 1, 2,
24-25; EX1042, 1:61-2:9, 3:11-34, 17:37-18:59, 24:21-25:32, 26:19-47; EX1044,

4194. Indeed, Frisen detailed “suitable means” for second strand synthesis and
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provided an exemplary method in Example 11. EX1017, 12:9-11, 39:28-43:18,
103:12-19.

NanoString did not assert any objective indicia during prosecution (EX1014,
249, 467; EX1004, 253-272, 469-477; EX1012, 1550-1564), nor is 10x aware of
any objective indicia that share a nexus with the claim 5. Accordingly, under

NanoString’s interpretation, claim 5 would have been obvious over Stahl and

Frisen. EX1044, 99195-196.

XII. GROUND 4: SO-456 ANTICIPATES CLAIMS 1-13

So0-456 anticipates claims 1-13 under NanoString’s interpretation. EX1044,

41197-252. S0-456 is presumed enabled.

A. Claim 1

S0-456 in Figure 2 provides an overview of a “method ... of spatial
detection and analysis of a nucleic acid in a tissue sample’ using spatially
barcoded arrays. EX1005, q[00151], [00150], FIG. 2; EX1044, 9981-85, 197-220.
S0-456 provides specific embodiments of Figure 2’s method in, e.g., Figures 24
and 25, comprising each of the collecting, synthesis, and sequencing steps of claim
1 under NanoString’s interpretation. EX1005, q9[0034]-[0035], [00307]-[00321];

EX1044, §9197-220.
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1. “A method comprising:

a) [and (b)] collecting a plurality of oligonucleotides from a
first location [and second location] of a tissue sample ...”

So0-456 discloses claim 1°s collecting steps (a) and (b) under NanoString’s
interpretation. EX1044, 99199-206. In concurrent litigation, NanoString alleged
that the claim’s collecting steps encompass diffusion and capture of mRNAs across
the whole tissue sample, all at the same time. EX1022, 11-14, 18; EX1015, 16-17;
EX1044, 99199-200.

S0-456’s method depicted in Figures 24-25 collects a plurality of
oligonucleotides from a “first” and “second” location under NanoString’s
interpretation. Specifically, So-456’s method contacts “a tissue sample ...
compris[ing] a plurality of mRNA molecules” with a “capture array.” EX1005,
4[00308], [00314], FIGs. 24, 25A; EX1044, 4201. The array comprises for each
mRNA molecule (2510) two “capture probes” (2310) that are immobilized in the
“5’ to 3’ direction (i.e., the 5 end of capture probes ... are attached to the surface
of capture site ...).” EX1005, q4[00308], [00314]; EX1044, 9201. The capture
probes used in Figures 24-25’s method are the same as the capture probes used in
Figure 23’s method. EX1005, §[00314]; EX1044, 9201.

S0-456’s method meets claim 1°s collecting step because it captures
(collects) the mRNAs (oligonucleotides) from the tissue sample on the first capture

probes immobilized on the array. EX1044, 9202. So-456 discloses that its first
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capture probe (2310a) comprises “sequences specific for the 3’ end of the mRNA
molecule” (2335a) and that the “mRNA molecules are captured onto the array by
hybridization of the 3’ end of the mRNA to gene-specific regions [(2335a)] on the
first capture probe.” EX1005, §9[00308], [00314]-[00315]. This is illustrated in Dr.

Spellman’s annotations in So0-456’s Figure 25A.

Collecting a plurality of oligonucleotides
(capturing a plurality of mRMAs on first

/capture probe)

First capture 3 ¥ Second capture
probe 23352~ 2335b probe
{3
2330a 2330b
2325a -} 2325b
105 2320a -] 2320b
\* 2315-_§ 5 2315

Capture probes (2310a, 2310b) immobilized on solid
support (110} in capture sites (105)

EX1005, FIG. 25A (annotated); EX1044, 99202-203. Thus, S0-456’s method
collects (captures) a plurality of oligonucleotides (mRNAs).

S0-456’s method also collects oligonucleotides (mMRNAs) from a first and
second location of the tissue sample, according to NanoString’s interpretation.
EX1022, 11-14, 18; EX1015, 16-17; EX1044, 4204. So-456’s method captures
mRNAs released from the tissue sample onto capture array (100) comprising “an

arrangement (e.g., rows and columns) of capture sites 105 on a solid support 110.”
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EX1005, q9[00141], [00307], [00314]. The capture probes are immobilized at each
of the capture sites. Id., [00307], [00314]. This is illustrated in Dr. Spellman’s

annotations in So-456’s Figure 1A.

100
\* 115 110
/ N

Plurality of capture
sites 105

e T T

15 1 I I 1
\ 1010101010

105 S S N —

EX1044, 9204; EX1005, FIG. 1A (annotated).

So0-456 specifies that the “target nucleic acid in the tissue section is
transferred onto an array such that the position of a nucleic acid on the array can be
correlated with a position in the tissue section.” EX1005, q[00154]; see also id.,
4[0093] (“facilitating the transfer of nucleic acids from a tissue sample onto a
capture array”); EX1044, 9205. So-456 further specifies that its methods
“substantially maintain information encoding the spatial orientation of the targets
in the sample.” EX1005, q[00155]; EX1044, 9205. Thus, S0-456’s method collects
mRNAs from a first location and a second location (different positions) of the
tissue sample. 1d.

So0-456’s workflow is performed simultaneously at multiple locations of the

tissue sample and consequently at multiple capture sites on the array. /d.,
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190001411, [00307]-[00308], [00314]-[00315], FIGs. 1A, 24-25; EX1044, 9206.
Thus, S0-456’s method collects mRNAs from the whole tissue sample, all at the
same time, as claimed according to NanoString’s interpretation. EX1044, 4206;
EX1015, 16-17; EX1022, 11-14, 18.

“under conditions that release the plurality of

oligonucleotides from the first location [and second
location] of the tissue sample”

S0-456’s method collects the oligonucleotides (mRNAs) under conditions
that release the oligonucleotides from their locations in the tissue sample under
NanoString’s interpretation of the claims. EX1022, 11-14, 18; EX1015, 16-17;
EX1044, 99207-208. In S0-456’s method, the “tissue sample is prepared for
analysis” and the mRNAs from the tissue sample are “captured onto the array,”
e.g., the “capture array 100 of Figure 1 A.” EX1005, 44[00152], [00308], [00315];
see also id., §[00154] (“the target nucleic acid [(e.g., mRNA)] in the tissue section
is transferred onto an array such that the position of a nucleic acid on the array can
be correlated with a position in the tissue section”); EX1044, 49207-208. So0-456
also discloses that the “target nucleic acid” (mRNA) “diffuse[s] from the tissue”
onto the array, further confirming that the tissue sample was treated to create a
condition to “release” the mRNA from the tissue onto the array. EX1005,

1[00155]; EX1044, 99207-208. Thus, S0-456’s method collects the
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oligonucleotides (mRNAs) under conditions that release the oligonucleotides from
their locations of the tissue sample.
Accordingly, So-456 discloses claim 1’s collecting steps (a) and (b).
2. “c) [and (d)] synthesizing a first plurality [and second

plurality] of DNA products by performing a synthesis
reaction...”

So0-456 discloses the synthesis steps (¢) and (d). So-456’s method uses the
“gene-specific capture regions on the first capture probe” (2310a) as “reverse
transcriptase primers” for “synthesis of first strand cDNA from captured mRNA
molecules.” EX1005, 9[00309], [00316]; EX1044, 9209-210. So0-456’s Figure

25A depicts this cDNA synthesis as a dotted arrow:

Plurality of collected
] <« oligonucleotides
Al
Synthesizing a plurality of DNA i (mRNAs) as template
products (first-strand cDNAs) ';@ 2515
2210b
Primer (first / "/

capture probe) 3 3

2335a 2335%b

2330a
2325a

105 2320a

\ 2315

2330b
2325b

2320b
2315
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EX1005, FIG. 25A; EX1044, 9209. S0-456’s method synthesizes a first and second
plurality of DNA products (cDNAs) because it produces the cDNAs from the
“captured mRNA molecules.” EX1005, 9[00309], [00316], FIGs. 24, 25A;
EX1044, 9210. Because So-456’s synthesis reactions take place simultaneously in
different spots on the array (see, e.g., EX1005, 9[00141], [00307]-[00308],
[00314]-[00315], FIGs. 1A, 24-25), S0-456’s method synthesizes a first and
second plurality of DNA products, as claimed. EX1044, 99209-210.

“that uses the plurality of oligonucleotides collected in step
(a) [and step (b)] as templates...”

S0-456’s synthesis reactions use the first and second plurality of
oligonucleotides (mRNAs) collected in steps (a) and (b) as templates because So-
456 uses reverse transcription to synthesize a cDNA strand using the captured
mRNA as a template. EX1005, §9[00309], [00316], FIG. 25A; EX1044, 9211. This
is depicted in S0-456’s Figure 25A (reproduced above), which shows the captured
mRNAs (2510) (collected first and second plurality of oligonucleotides) serving as
templates for the cDNA synthesis (dotted arrow). EX1005, FIG. 25A; EX1044,
q211.

“and incorporates at least one nucleic acid sequence that
identifies the first location [and second location] of the

tissue sample into each of the first plurality [and second
plurality] of DNA products”

So0-456’s synthesis reactions also incorporate at least one nucleic acid
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sequence that identifies the first (and second) location of the tissue sample into the
first (and second) plurality of DNA products, as claimed. EX1044, §9212-215. So-
456 discloses that the capture probes (2310) in S0-456’s method of Figures 24-25
are “essentially the same” as the capture probes in S0-456’s method of Figure 23A.
EX1005, q[00314]; EX1044, 9213. S0-456 teaches that these capture probes
comprise a “spatial address region” that comprises a “unique spatial address
sequence.” EX1005, 9[00302], [00314]; EX1044, 9213. S0-456 also explains that
the spatial address region “corresponds to the position of capture probe 115 in
capture array 100.” EX1005, q[00141].

As Dr. Spellman’s annotations of Figure 25B illustrate, the first strand
cDNA (2520), which is synthesized using the first capture probe (2310a) as primer

and mRNA as template, comprises the spatial address region (2325a):
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Plurality of DNA products (first-
strand cDNAs)

Nucleic acid sequence identifying
the location of the tissue sample
(spatial address region) >

105 2320a
2315

A= = A e

EX1005, FIG. 25B; EX1044, 9214.

Thus, S0-456’s synthesis reaction produces DNA products (first-strand
cDNAs) comprising a sequence that identifies a location on the array and the
corresponding location of the tissue sample (spatial address region of the capture
probe), thus incorporating the sequence into the DNA products. EX1005, FIGs.
25A-B; EX1044, 4215. Accordingly, So0-456 discloses claim 1’s synthesizing steps

(c) and (d).
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3. *“e) identifying the first plurality of DNA products and the
second plurality of DNA products synthesized in step (c¢)
and step (d) by sequencing the first plurality of DNA
products and the second plurality of DNA products,

thereby spatially detecting the plurality of oligonucleotides
collected from the first location of the tissue sample and the
plurality of oligonucleotides collected from the second
location of the tissue sample.”

So0-456 discloses claim 1’°s sequencing step () under NanoString’s
interpretation. EX1044, 49216-220. NanoString agrees that “spatially detecting”
means “identifying the presence of a specific target analyte within a specific region
of interest in a sample.” EX1024, 31; EX1044, §216.

After synthesizing the first-strand cDNA molecules (first and second
plurality of DNA products) on the array, So-456’s method processes the cDNA
molecules to generate a sequencing library. EX1005, 99[00310]-[00313], [00317]-
[00320]; EX1044, 9217. Specifically, So-456’s method uses the first-strand cDNA
molecules as templates and the second capture probes on the arrays as primers to
synthesize the second strand cDNA molecules, and then releases the second strand
cDNA molecules from the array by a cleavage reaction. EX1005, 99[00310]-
[00312], [00317]-[00319]. The released second strand cDNA molecules comprise
the sequence complementary to the first-strand cDNA and the sequence of the

second capture probe. EX1044, 9217. Thus, the released cDNA molecules
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comprise spatial address region (2325a) of the first capture probe. EX1005,
1100319]; EX1044, 9217.

So0-456 discloses that the released “cDNA molecules are amplified to
generate a sequencing library.” EX1005, 49[00313], [00320]. So-456 further
discloses that “the library is sequenced” and “the sequence data is analyzed ... and
the spatial information is decoded.” Id., Y[0089], [00157]-[00158]; EX1044,
19218-219. S0-456 specifies that the decoded spatial information is “used to
provide information as to the location of the nucleic acid in the tissue section” (i.e.,
spatially detecting the plurality of oligonucleotides collected from the first and
second locations of the tissue sample, as claimed). /d., §9[0089], [00158]; EX1044,
4218-219. To achieve this, So-456 discloses that the “sequence-identical nucleic
acid molecules originating from different regions in a tissue sample can be
distinguished based on their spatial address and can be mapped onto their regions
of origin in the tissue sample.” EX1005, §[0089]; EX1044, 9219. S0-456 further
discloses that its methods “enable the identification of the location of a cell or a
cell cluster in a tissue” sample. EX1005, 99[0002], [0088]; EX1044, 4219.
Accordingly, So-456 teaches claim 1’°s sequencing step (e).

In sum, So-456 teaches every limitation of claim 1 under NanoString’s
interpretation, arranged as claimed. So-456 is presumed enabled. Antor Media, 689

F.3d at 1290-91; Corephotonics, 861 F. App’x at 450; Activision Blizzard,
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IPR2015-01996, Paper 101 at 19. Thus, So-456 anticipates claim 1. EX1044,

9198-220.

B. Claim 2

Claim 2 depends from claim 1, and requires that “the tissue sample is
immobilized onto a microscope slide.” EX1043, 147:62-63. S0-456 discloses this
limitation. EX1044, 99222-224.

So0-456 discloses fixing, sectioning, and mounting a “tissue sample” on “a
microscope slide.” EX1005, [00125]; EX1044, 9223. Moreover, S0-456’s method
in Figure 2 discloses that the tissue sample, e.g., fresh tissue or frozen tissue, is
“sectioned onto a slide.” EX1005, 9[00152], FIG. 2; EX1044, 9223. Accordingly,

So0-456 anticipates claim 2. EX1044, 9222-224.

C. Claim3

Claim 3 depends from claim 2 and requires that the “microscope slide
comprises a plurality of primers immobilized on the microscope slide.” EX1043,
148:32-34. S0-456 discloses this limitation. EX1044, 99225-227.

In S0-456’s method, “a tissue sample that comprises a plurality of mRNA
molecules is contacted with a capture array,” e.g., the “capture array 100 of Figure
1 A.” EX1005, 99[00308], [00314]-[00315]; EX1044, 9226. S0-456 discloses that
“any number of capture probes 115 can be immobilized on solid support 110 at

each capture site 105 of the array of Figure 1A and that the solid support has “an
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array of capture sites” that include “a plurality of capture probes.” EX1005,
190001417, [00154], FIGs. 1A-1B; EX1044, 9226.

Accordingly, So-456 discloses that its microscope slide comprises a plurality
of primers immobilized on the slide and thus anticipates claim 3. EX1044, 49225-

227.

D. Claim 4

Claim 4 depends from claim 3 and requires that the “plurality of primers is
immobilized on the microscope slide at their 5° ends.” EX1043, 148:35-36. S0-456
discloses this limitation. EX1044, 49228-229.

So0-456’s method specifies that “the 5° end of capture probes 2310a and
2310b are attached to the surface of capture site 105.” EX1005, [00314]; see also
id., [00109] (“[o]ligonucleotides to be used as capture primers ... can be
immobilized such that a 3 -end is available for enzymatic extension); EX1044,
9229. Accordingly, So0-456 discloses that its microscope slide comprises a plurality
of primers immobilized at their 5’-ends and thus anticipates claim 4. EX1044,

19228-229.

E. Claim 5

Claim 5 depends from claim 4, and requires that each synthesis step (c) and
(d) “comprises performing a solid-phase amplification reaction, wherein the solid-

phase amplification reaction is carried out on the microscope slide using the
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plurality of primers immobilized on the microscope slide.” EX1043, 148:37-41. As
discussed above, claim 5 uses the open-ended term “comprises,” and thus only
requires that solid-phase amplification take place as part of claim 1°s steps (c) and
(d), before step (e). Id. So-456 discloses this limitation. EX1044, 99230-235.

(133

According to the 142 patent, “‘solid-phase amplification’ ... refers to any
nucleic acid amplification reaction carried out on or in association with a solid
support such that all or a portion of the amplified products are immobilized on the
solid support as they are formed.” EX1043, 42:41-45. Moreover, in concurrent
litigation, NanoString alleged that claim 5’s solid-phase amplification reaction
encompasses second-strand cDNA synthesis from the DNA products of steps (¢)
and (d) while the DNA products remain bound to the primers immobilized on the
array slide. EX1022, 32-33; EX1044, 9231.

S0-456 specifies that its “capture probes” immobilized on the microscope
slide can be “amplification primers ... immobilized such that a 3’-end is available
for enzymatic extension.” EX1005, [00109], [00173]; EX1044, 9232. So0-456
further specifies that the “[1]ibrary preparation may be accomplished on the
capture array substrate.” EX1005, q[00156]. Thus, So-456 method includes solid-

phase amplification as required by claim 5 under the 142 patent’s definition and

NanoString’s interpretation. EX1044, 4232.
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Additionally, S0-456’s second-strand cDNA synthesis step depicted in
Figures 24-25 also constitutes a solid-phase amplification reaction under the 142
patent’s definition and NanoString’s interpretation. EX1044, 9233. This is

illustrated in Dr. Spellman’s annotations of S0-456’s Figure 25B below.

Amplifying (synthesizing) a
plurality of second-strand cDNAs

Plurality of first-strand
cDNAs
: L Second capture
probe
105

EX1005, FIG. 25B; EX1044, 99233-234.

As shown in Figure 25B above, the first-strand cDNAs are captured on the
second capture probes (2310b) that serve as primers and copied (amplified) by a
synthesis reaction into the second strand cDNAs (dotted arrow). EX1005,

€9[00310], [00317]-[003 18], FIGs. 24, 25B; EX1044, 9233-235.
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Thus, S0-456’s cDNA synthesis reaction is a solid-phase amplification
according to the 142 patent’s definition and NanoString’s interpretation, and it is
carried out on the microscope slide (110) using the plurality of primers (capture
probes) that are immobilized on the microscope slide, all as claimed. EX1005,
FIG. 1; EX1044, 9235. Accordingly, So-456 anticipates claim 5 under

NanoString’s interpretation. EX1044, 49230-235.

F. Claim 6

Claim 6 depends from claim 1, and requires that the “sequencing step is
performed using a next generation sequencing reaction.” EX1043, 148:42-43. So-
456 discloses this limitation. EX1044, 49236-237.

S0-456 discloses that the “spatially-tagged DNA molecules are released
from the array and analyzed, for example, by high throughput next generation
sequencing (NGS), such as sequencing-by-synthesis (SBS).” EX1005, q[00127];
EX1044, 9237; see also EX1005, ][00156], [00595]. Accordingly, So-456
anticipates claim 6. EX1044, 99236-237.

G. Claim7

Claim 7 depends from claim 1, and “further comprises amplifying a library
using the first plurality of DNA products and the second plurality of DNA products
as templates.” EX1043, 148:44-46. So-456 discloses this limitation. EX1044,

19238-239.
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As discussed above under claim 5, S0-456’s method copies (amplifies) the
first-strand cDNAs (DNA products) synthesized from the captured mRNAs into
the second strand cDNAs by using the first-strand cDNAs as templates and second
capture probes as primers. EX1005, q4[00310], [00317]-[00318], FIGs. 24, 25B;
EX1044, 99230-235, 239. Next, the second strand cDNAs (2525) are released from
the array and “amplified to generate a sequencing library.” EX1005, q4[00312]-
[00313], [00319]-[00320]; EX1044, 9239. S0-456 specifies that “cDNA molecule
2525 is amplified using an SBS primer 2530 and a second SBS primer 2535 to
generate a “library amplicon 2550.” EX1005, 4[00320]; see also id., §[00141]-
[00142], [00182]; EX1044, 9239. Accordingly, So-456 discloses amplifying a
library using the cDNAs (i.e., first and second plurality of DNA products) as
templates and thus anticipates claim 7.

H. Claims 8 and 9

Claims 8 and 9 each depend from claim 1 and require that the “at least one
nucleic acid sequence that identifies the [first (claim 8) and second (claim 9)]
location of the tissue sample comprise at least one unique molecular identifier.”
EX1043, 148:47-52. S0-456 discloses these limitations. EX1044, 49240-242.

As discussed above for claim 1, the “spatial address region” in each of So-
456’s capture probes identifies the first and second locations of the tissue sample.

EX1005, 99[00302], [00314]; EX1044, §241. S0-456’s capture probes also
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comprise a UMI: “Capture probes 2310 include ... a spatial address region 2325, a
unique molecular identifier (UMI) 2330, and a capture region 2335.” EX1005,
[00302]; EX1044, 9241. For example, capture probe 2310a comprises “spatial
address region 2325a, which comprises a unique spatial address sequence ...; UMI
region 2330a, which comprises a unique sequence for capture probe 2310a.”
EX1005, 9[00302]; EX1044, 9241. This is depicted in Dr. Spellman’s annotated

Figure 25B below:

Collecting a plurality of oligonuclectides
(capturing a plurality of mRNAs on first

) /capture probe)

First capture
probe

Nucleic acid sequence identifying
the location of the fissue sample 105
(spatial address region)

EX1005, FIG. 25B; EX1044, 9241. Thus, So-456 teaches a nucleic acid sequence
that identifies a location of the tissue sample (i.e., capture probe comprising a
spatial address region) comprising a UMI and anticipates claims 8 and 9. EX1044,
19240-242.

I. Claims 10 and 11

Claims 10 and 11 each depend from claim 1 and require that the “first

plurality” (claim 10) and “second plurality” (claim 11) “of DNA products further
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comprises at least one amplification primer binding site.” EX1043, 148:53-58. So-
456 discloses these limitations. EX1044, 99243-247.

According to the 142 patent, an “amplification primer binding site” is
“a nucleic acid sequence that is complementary to, or at least partially
complementary to at least one amplification primer.” EX1043, 49:1-7; EX1044,
9244. As discussed above for claim 1, So-456’s method synthesizes a first and
second plurality of DNA products (first-strand cDNAs) using the collected
oligonucleotides (captured mRNAs) as templates and capture probes as primers.
See Section XII.A.2. S0-456’s capture probes comprise an “SBS [sequencing-by-
synthesis] primer region 2320.” EX1005, 4[00302]; see also id., §[00141];
EX1044, 9245. For example, capture probe 2310a comprises “SBS primer region
2320a.” EX1005, 9[00302]; EX1044, 4245. Thus, S0-456’s first-strand cDNAs
(2520) synthesized from captured mRNAs comprise SBS primer region (2320).

EX1044, 9245. This is depicted in Dr. Spellman’s annotated Figure 25B below:
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Plurality of DNA products (first-
strand cDNAs)

First capture
probe T " ﬁ']Ob
E@ || |--23350
[ g 3._:; 3
2330a Ma 2330b
23252 ] 123250

Amplification primer binding site
(SBS primer region )

105 @320 f
< 2315j:§ 5 ;
110

EX1005, FIG. 25B (annotated); EX1044, 9245.

As discussed above for claim 1, S0-456’s method synthesizes second-strand
cDNAs using the first-strand cDNAs as templates and the second capture probes
on the arrays as primers. EX1005, q9[00310]-[00312], [00317]-[00319]; EX1044,
9246. S0-456’s released second-strand cDNAs (2525) comprise the sequence
complementary to the first-strand cDNAs (which includes SBS primer region
2320a). EX1005, 9[00319]; EX1044, 9246 Thus, the released cDNAs (2525)
include SBS primer region (2320a). /d.

S0-456 also teaches that “cDNA molecule 2525 is amplified using an SBS
primer 2530 that are “complementary to SBS primer region 2320a.” EX1005,

€[00320]; see also id., J[00141]; EX1044, 247.
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Thus, S0-456’s first and second plurality of DNA products (first-strand
cDNAs) comprise at least one amplification primer binding site (SBS primer

region). Accordingly, S0-456 anticipates claims 10 and 11. EX1044, 99243-247.

J. Claim 12

Claim 12 depends from claim 1 and requires that collecting “steps (a) and
(b)” “are performed simultaneously.” EX1043, 148:59-60. S0-456 discloses this
limitation under NanoString’s interpretation. EX1022, 11-14, 18; EX1015, 16-17;
EX1044, 99248-249.

S0-456 discloses capturing the mRNAs from the whole tissue section, all at
the same time, and thus discloses “collecting” the mRNAs from a first and second
location “simultaneously,” as claimed in claim 12. EX1005, 4[00144]; EX1044,
4249. S0-456’s method uses a “capture array” comprising capture sites arranged in
“rows and columns” (i.e., first and second locations). EX1005, §[00141]. So-456
specifies simultaneously capturing (i.e., collecting) at different locations the
mRNAs when the “mRNA molecules are captured onto the array by hybridization
of the 3’-end of the mRNA to gene-specific regions on the first capture probe.”
EX1005, 4[00308]; EX1044, 9249; see also EX1005, 4[00315] (“mRNA molecule
2510 is captured at capture site 105 by hybridization of the 3° end of mRNA
molecule 2510 to capture region 2335a.”). Accordingly, So-456 anticipates claim

12.
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K. Claim 13

Claim 13 depends from claim 1 and requires that synthesizing “steps (c) and
(d)” ““are performed simultaneously.” EX1043, 148:61-62. So-456 discloses this
limitation. EX1044, q9250-251.

S0-456 specifies simultaneously synthesizing by disclosing that the capture
probes are used as primers for “synthesis of first strand cDNA from captured
mRNA molecules” that are “captured onto the array.” EX1005, §9[00308]-[00309];
see also id., [00109]; EX1044, 9251. So0-456 further specifies that the spatial
address region “can be encoded in the nucleic acid in the process of preparing the
nucleic acid for sequencing.” EX1005, §[0089]; EX1044, 4251. Thus, So-456’s
method performs the synthesizing steps (¢) and (d) at multiple capture sites on the
array. Accordingly, So-456 anticipates claim 13.

In sum, So-456 teaches every limitation of claims 1-13 under NanoString’s

interpretation, arranged as claimed. Accordingly, So-456 anticipates claims 1-13.

XIII. GROUND 5: CLAIMS 1-13 WOULD HAVE BEEN OBVIOUS OVER
SO-456

To the extent NanoString argues that So-456 does not expressly teach all the
elements of claims 1-13, So-456 indisputably suggests practicing the claimed
methods according to NanoString’s interpretation for the reasons discussed in
Ground 4, and it provides a motivation with a reasonable expectation of success in

so doing. EX1044, 99253-256; Beckson Marine, 292 F.3d at 727; See Section XII.
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A POSA reading So-456 would have been motivated to practice the claimed
methods because, e.g., S0-456 teaches a “method ... of spatial detection and
analysis of a nucleic acid [i.e., at least one target analyte] in a tissue sample” using
spatially barcoded arrays. EX1005, 4[00151], [00150], [00307]-[00320], FIGs. 2,
24-25; EX1044, 9254. So0-456 discloses that its methods “enable the
characterization of transcriptomes and/or genomic variations in tissues while
preserving spatial information about the tissue.” EX1005, Abstract; see also
EX1005, 94[0002], [0085], [0088]; EX1044, 9254. A POSA would have had a
reasonable expectation of successfully practicing the claimed methods, because
So0-456 provides detailed descriptions and protocols. See, e.g., EX1005, 49[0034]-
[0035], [00109], [00141]-[00143], [00151]-[00158], [00307]-[00320], FIGs. 1, 2,
24-25; EX1044, 9255. Moreover, a POSA reading So-456 would have known that
they could practice S0-456’s methods using standard laboratory materials and
reagents, needing only ordinary skill, which would have further bolstered the
expectation of success. /d., see also EX1042, 1:61-2:9, 3:11-34, 17:37-18:59,
24:21-25:32, 25:48-62, 26:19-47; EX1049, Abstract, q[0013], [0015], [0084]-
[0086], [0089]-[0093], [0101], [0104], FIG. 1.

NanoString did not assert any objective indicia during prosecution (EX1014,
249, 467; EX1004, 253-272, 469-477; EX1012, 1550-1554), nor is 10x aware of

any objective indicia that share a nexus with the challenged claims. Accordingly,
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under NanoString’s interpretation, claims 1-13 would have been obvious over So-

456. EX1044, 19253-256.

XIV. DISCRETIONARY DENIAL IS NOT APPROPRIATE HERE
A.  The Petition satisfies 35 U.S.C. § 325(d)

The Board’s two-part framework set forth in Advanced Bionics does not
apply here. Neither Stahl nor So0-456 were previously presented to the Office by
the Applicant or ever considered by the Examiner. EX1014, 205-213, 217, 224-
229, 237-245, 250, 259, 458-466, 472, 485, 494-500, 506-507; EX1004, 205-213,
236, 242-250, 273, 514; EX1012, 202-208, 1380, 1386, 1533, 1538-1546, 2457,
2463-2464; Advanced Bionics, LLC v. Med-El Elektromedizinische Gerdte GmbH,
IPR2019-01469, Paper 6 at 8-9 (P.T.A.B. Feb. 13, 2020) (precedential). Further,
although Frisen was cited in an Information Disclosure Statement during
prosecution, the Examiner never considered the Stahl and Frisen combination, as
applied in the Petition. EX1014, 224-229, 458-466, 494-500; EX1004, 222-235,
493-503; EX1012, 1517-1532, 2436-2456. In fact, the Office did not raise any
prior art rejections during prosecution of the 142 patent or its parent or sibling

application. /d. Thus, this Petition satisfies 35 U.S.C. § 325(d).

B.  Fintiv does not support discretionary denial under 35 U.S.C. §
314(a)

The Fintiv factors do not support discretionary denial of institution.

Commscope Technologies LLC v. Dali Wireless, Inc., IPR2022-01242, Paper 23
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(P.T.A.B. Feb. 27, 2023) (precedential) (“Commscope™); Apple Inc. v. Fintiv, Inc.,
[PR2020-0019, Paper 11, 6 (P.T.A.B. Mar. 20, 2020) (precedential).

Here, the 142 patent district court litigation is still in the early stages and the
parties have not significantly invested in the litigation. The trial date for the 142
patent is currently projected to be December 9, 2024—approximately four months
before a Final Written Decision would be reached in this IPR. See EX1023. Thus,
much of the substantive briefing and discovery in this IPR may be complete before
the projected trial date.

Moreover, the Petition demonstrates compelling unpatentability bases for
multiple independent reasons. “[ W]hen determining whether there is a compelling
unpatentability challenge, the Board evaluates whether the Petition presents
challenges ‘in which the evidence, if unrebutted in trial, would plainly lead to a
conclusion that one or more claims are unpatentable by a preponderance of the

299

evidence.”” Commscope at 3; EX1029, 4. As demonstrated above, under
NanoString’s interpretations, all challenged claims are “highly likely” anticipated

and/or obvious over the prior art. Commscope at 4. Fintiv simply does not apply

here.

XV. MANDATORY NOTICES (37 C.F.R. § 42.8(A)(1))
A. Real Party-in-Interest 37 C.F.R. § 42.8(b)(1)

The real party-in-interest is 10x Genomics, Inc.
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B. Related Matters (37 C.F.R. § 42.8(b)

The 142 patent was asserted in NanoString Technologies, Inc. v. 10x
Genomics, Inc., Case No. 1:22-cv-01375 (D. Del.).

U.S. Patent No. 11,377,689, a sibling to the 142 patent, is the subject of the
same district court litigation (Case No. 1:22-cv-01375) after it was severed from
Case No. 1:22-cv-00261. The 689 patent is also the subject of pending inter partes
review, 10x Genomics, Inc. v. NanoString Technologies, Inc., IPR2023-01298,

filed on August 16, 2023.

C. Lead and Back-up Counsel (37 C.F.R. § 42.8(b)

Lead Counsel for Petitioner is:

David H. Holman (Reg. No. 61,205)
STERNE, KESSLER, GOLDSTEIN & FOX PLLC
1101 K Street, NW, 10" Floor

Washington, DC 20005

202.772.8989 (telephone)

202.371.2540 (facsimile)
dholman-PTAB@sternekessler.com.

Back-up Counsel for Petitioner are:

Pratibha Khanduri (Reg. No. 81,318)
STERNE, KESSLER, GOLDSTEIN & FOX PLLC
1101 K Street, NW, 10" Floor

Washington, DC 20005

202.772.8509 (telephone)

202.371.2540 (facsimile)
pkhanduri-PTAB@sternekessler.com;

Robert Greene Sterne (Reg. No. 28,912)
STERNE, KESSLER, GOLDSTEIN & FOX PLLC
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1101 K Street, NW, 10" Floor
Washington, DC 20005
202.772.8555 (telephone)
202.371.2540 (facsimile)
rsterne-PTAB@sternekessler.com;

Gaby L. Longsworth (Reg. No. 47,756)
STERNE, KESSLER, GOLDSTEIN & FOX PLLC
1101 K Street, NW, 10" Floor

Washington, DC 20005

202.772.8824 (telephone)

202.371.2540 (facsimile)
glongs-PTAB@sternekessler.com;

Matthew D. Powers (Pro Hac Vice Motion to be filed)
TENSEGRITY LAW GROUP LLP

555 Twin Dolphin Drive, Suite 650

Redwood Shores, CA 94065

650.802.6010 (telephone)

650.802.6001 (facsimile)
matthew.powers@tensegritylawgroup.com;

Paul Ehrlich (Pro Hac Vice Motion to be filed)
TENSEGRITY LAW GROUP LLP

555 Twin Dolphin Drive, Suite 650

Redwood Shores, CA 94065

650.802.6030 (telephone)

650.802.6001 (facsimile)
Paul.Ehrlich@tensegritylawgroup.com;

Robert L. Gerrity (Pro Hac Vice Motion to be filed)
TENSEGRITY LAW GROUP LLP

555 Twin Dolphin Drive, Suite 650

Redwood Shores, CA 94065

650.802.6040 (telephone)

650.802.6001 (facsimile)
robert.gerrity(@tensegritylawgroup.com; and
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Kiley A. White (Reg. No. 71,212)
TENSEGRITY LAW GrROUP LLP

8260 Greensboro Dr., Suite 260
McLean, VA 22102

703.940.5038 (telephone)
650.802.6001 (facsimile)
kiley.white(@tensegritylawgroup.com.

D.  Service Information (37 C.F.R. § 42.8(b)

Please direct all correspondence regarding this Petition to counsel at the

above addresses and PTAB@sternekessler.com. 10x consents to service by email

at the addresses above.

E. Procedural Statements

This Petition is filed in accordance with 37 C.F.R. § 42.106(a). Concurrently
filed herewith are a Power of Attorney and Exhibit List under 37 C.F.R. §§
42.10(b) and 42.63(e), respectively. The required fee is paid through Deposit Acct.
No. 19-0036 (Customer ID No. 45324). The Office is authorized to charge any fee
deficiency, or credit any overpayment, to Deposit Acct. No. 19-0036 (Customer ID
No. 45324).

XVI. CONCLUSION
Claims 1-13 should be canceled.
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Date: September 25, 2023

1101 K Street, NW, 10™ Floor
Washington, D.C. 20005
(202) 371-2600

Case IPR2023-01300
U.S. Patent No. 11,473,142

Respectfully submitted,

STERNE, KESSLER, GOLDSTEIN & FOxX PLLC
/David H. Holman/

David H. Holman, Ph.D.

Registration No. 61,205
Lead Attorney for Petitioner
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CERTIFICATE OF WORD COUNT (37 C.F.R. § 42.24(d))

1. This Petition for Inter Partes Review complies with the type-volume
limitation of 14,000 words, comprising 13,202 words, excluding the parts
exempted by 37 C.F.R. § 42.24(a)(1).

2. This Petition for Inter Partes Review complies with the general
format requirements of 37 C.F.R. § 42.6(a) and has been prepared using
Microsoft® Word 2016 in 14-point Times New Roman font.

Respectfully submitted,

STERNE, KESSLER, GOLDSTEIN & FOX PLLC
/David H. Holman/

David H. Holman, Ph.D.

Registration No. 61,205

Lead Attorney for Petitioner
Date: September 25, 2023

1101 K Street, NW, 10™ Floor
Washington, D.C. 20005
(202) 371-2600
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CERTIFICATE OF SERVICE (37 C.F.R. §§ 42.6(e), 42.105(a))

I certify that the above-captioned PETITION FOR INTER PARTES
REVIEW FOR U.S. PATENT NO. 11,473,142 and associated Exhibits 1003-
1007, 1009, 1012-1019, 1022-1030, and 1038-1050 were served in their entireties
upon the Patent Owner on September 25, 2023, via FedEx® Express at the
following address:

141429 - Cooley LLP/NanoString Technologies, Inc.
1299 Pennsylvania Avenue NW
Suite 700
Washington, DC 20004
UNITED STATES

Patent Owner’s Correspondence Address of Record for
U.S. Patent No. 11,473,142

Respectfully submitted,

STERNE, KESSLER, GOLDSTEIN & FOX PLLC
/David H. Holman/

David H. Holman, Ph.D.

Registration No. 61,205

Lead Attorney for Petitioner
Date: September 25, 2023

1101 K Street, NW, 10™ Floor
Washington, D.C. 20005
(202) 371-2600
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