(12)

United States Patent

Hindson et al.

US009410201B2

10) Patent No.: US 9,410,201 B2
(45) Date of Patent: *Aug. 9, 2016

(54)

(71)

(72)

(73)

")

@
(22)

(65)

(63)

(60)

(1)

(52)

(58)

(56)

METHODS AND SYSTEMS FOR
PROCESSING POLYNUCLEOTIDES

Applicant: 10X Genomics, Inc., Pleasanton, CA
us)

Inventors: Benjamin Hindson, Pleasanton, CA
(US); Serge Saxonov, Oakland, CA
(US); Kevin Ness, Pleasanton, CA (US);
Paul Hardenbol, San Francisco, CA

(US)

Assignee: 10X GENOMICS, INC., Pleasanton,
CA (US)

Notice: Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by O days.

This patent is subject to a terminal dis-
claimer.

Appl. No.: 14/680,808
Filed: Apr. 7,2015

Prior Publication Data

US 2015/0218633 Al Aug. 6, 2015

Related U.S. Application Data

Continuation of application No. 14/104,650, filed on
Dec. 12, 2013.

Provisional application No. 61/737,374, filed on Dec.

14, 2012.

Int. CL.

C120 1/68 (2006.01)

CI12P 1934 (2006.01)

U.S. CL

CPC ... C12Q 1/6874 (2013.01); C12Q 1/683
(2013.01); C12Q 1/6806 (2013.01)

Field of Classification Search

None
See application file for complete search history.

References Cited
U.S. PATENT DOCUMENTS

5,149,625 A 9/1992 Church et al.
5,202,231 A 4/1993 Drmanac et al.
5,413,924 A 5/1995 Kosak et al.
5,436,130 A 7/1995 Mathies et al.
5,512,131 A 4/1996 Kumar et al.
5,587,128 A 12/1996 Wilding et al.
5,618,711 A 4/1997 Gelfand et al.
5,695,940 A 12/1997 Drmanac et al.
5,736,330 A 4/1998 Fulton
5,834,197 A 11/1998 Parton
5,851,769 A 12/1998 Gray et al.
5,856,174 A 1/1999 Lipshutz et al.
5,958,703 A 9/1999 Dower et al.
5,994,056 A 11/1999 Higuchi et al.
6,046,003 A 4/2000 Mandecki
6,051,377 A 4/2000 Mandecki
6,057,107 A 5/2000 Fulton

6,103,537 A 8/2000 Ullman et al.
6,143,496 A 11/2000 Brown et al.
6,172,218 Bl 1/2001 Brenner
6,297,006 Bl  10/2001 Drmanac et al.
6,297,017 Bl 10/2001 Schmidt et al.
6,327,410 Bl 12/2001 Walt et al.
6,355,198 Bl 3/2002 Kim et al.
6,361,950 Bl 3/2002 Mandecki
6,372,813 Bl 4/2002 Johnson et al.
6,406,848 Bl 6/2002 Bridgham et al.
6,432,360 Bl 8/2002 Church
6,485,944 B1  11/2002 Church et al.
6,511,803 Bl 1/2003 Church et al.
6,524,456 Bl 2/2003 Ramsey et al.
6,586,176 Bl 7/2003 Trnovsky et al.
6,632,606 Bl  10/2003 Ullman et al.
6,632,655 Bl 10/2003 Mehta et al.
6,670,133 B2  12/2003 Knapp et al.
6,767,731 B2 7/2004 Hannah
6,800,298 Bl  10/2004 Burdick et al.
6,806,052 B2  10/2004 Bridgham et al.
6,806,058 B2  10/2004 Jesperson et al.
6,859,570 B2 2/2005 Walt et al.
6,913,935 Bl 7/2005 Thomas
6,929,859 B2 8/2005 Chandler et al.
6,969,488 B2  11/2005 Bridgham et al.
6,974,669 B2  12/2005 Mirkin et al.
7,041,481 B2 5/2006 Anderson et al.
7,129,091 B2  10/2006 Ismagilov et al.
7,268,167 B2 9/2007 Higuchi et al.
7,282,370 B2 10/2007 Bridgham et al.
7,323,305 B2 1/2008 Leamon et al.
7,425,431 B2 9/2008 Church et al.

(Continued)

FOREIGN PATENT DOCUMENTS

EP 0249007 A2 12/1987
EP 0637996 B1 7/1997
(Continued)
OTHER PUBLICATIONS

Gyarmati, et al. Reversible disulphide formation in polymer net-
works: a versatile functional group from synthesis to applications.
European Polymer Journal. 2013; 49:1268-1286.

Office action dated Apr. 20, 2015 for U.S. Appl. No. 13/966,150.
International search report and written opinion dated May 14, 2015
for PCT/US2014/044398.

U.S. Appl. No. 14/682,952, filed Apr. 8, 2015, Bharadwaj et al.
International search report and written opinion dated Aug. 19, 2015
for PCT/US2015/025197.

Office action dated Sep. 16, 2015 for U.S. Appl. No. 14/175,973.
U.S. Appl. No. 14/624,468, filed Feb. 17, 2015, Hindson et al.

U.S. Appl. No. 14/624,473, filed Feb. 17, 2015, Hindson et al.

U.S. Appl. No. 14/624,484, filed Feb. 17, 2015, Hindson et al.
Abate et al., Valve-based flow focusing for drog formation. Appl Phys
Left. 2009;94. 3 pages.

(Continued)

Primary Examiner — David Thomas
(74) Attorney, Agent, or Firm — Wilson Sonsini Goodrich &
Rosati

(57) ABSTRACT

The present disclosure provides compositions, methods, sys-
tems, and devices for polynucleotide processing. Such poly-
nucleotide processing may be useful for a variety of applica-
tions, including polynucleotide sequencing.
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