WHAT IS CLAIMED IS:

1. A composition for amplifying a polynucleotide, the composition comprising:

a substrate comprising a first region and a second region;

a first plurality of capture primers coupled to the first region of the substrate;

a second plurality of capture primers coupled to the second region of the substrate, the
capture primers of the second plurality of capture primers being longer than the capture
primers of the first plurality of capture primers;

a first plurality of orthogonal capture primers coupled to the first region of the
substrate; and

a second plurality of orthogonal capture primers coupled to the second region of the
substrate, the orthogonal capture primers of the second plurality of orthogonal capture
primers being shorter than the orthogonal capture primers of the first plurality of orthogonal

capture primers.

2. The composition of claim 1, further comprising a fluid comprising target
polynucleotides, each of the target polynucleotides comprising a first adapter that is
complementary to the orthogonal capture primers of the first and second pluralities of
orthogonal capture primers, and a second adapter that is complementary to the capture
primers of the first and second pluralities of capture primers;

optionally wherein the first adapters of the target polynucleotides are shorter than the
orthogonal capture primers of the first plurality of orthogonal capture primers, and wherein
the second adapters of the target polynucleotides are shorter than the capture primers of the

second plurality of capture primers.

3. The composition of claim 2, wherein:

the first adapter of a first one of the target polynucleotides is hybridized to a first one of the
orthogonal capture primers of the first plurality of orthogonal capture primers, or wherein the
second adapter of the first one of the target polynucleotides is hybridized to a first one of the

capture primers of the second plurality of capture primers,

optionally wherein a duplex formed from the hybridization between the first adapter of the
first one of the target polynucleotides and the first one of the orthogonal capture primers has a

melting temperature (Tm) of greater than about 40°C.
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4. The composition of any one of claims 1 to 3, further comprising

(1) a first amplicon covalently coupled to one of the orthogonal capture primers of the first
plurality of orthogonal capture primers, the first amplicon having a second adapter
completely hybridized to one of the capture primers of the second plurality of capture
primers; and/or

(i1) a second amplicon covalently coupled to one of the capture primers of the first plurality
of capture primers, the second amplicon having a first adapter completely hybridized to one

of the orthogonal capture primers of the second plurality of orthogonal capture primers.

5. The composition of any one of claims 1 to 4, further comprising a third amplicon
covalently coupled to one of the orthogonal capture primers of the first plurality of
orthogonal capture primers, the third amplicon having a second adapter that is unable to

completely hybridize to any of the capture primers of the first plurality of capture primers.

6. The composition of claim 5, wherein the inability of the second adapter to completely
hybridize to any of the capture primers of the first plurality of capture primers inhibits
amplification of the third amplicon optionally wherein any partial duplex between the second
adapter of the third amplicon and any of the capture primers of the first plurality of capture
primers has a melting temperature (Tm) of less than about 20°C.

7. The composition of any one of claims 1 to 6, wherein:

(i) the composition further comprises a fourth amplicon covalently coupled to one of the
capture primers of the second plurality of capture primers, the fourth amplicon having a first
adapter that is unable to completely hybridize to any of the orthogonal capture primers of the
second plurality of orthogonal capture primers;

optionally wherein the inability of the first adapter to completely hybridize to any of the
orthogonal capture primers of the second plurality of orthogonal capture primers inhibits
amplification of the fourth amplicon; and/or

(ii) the capture primers of the second plurality of capture primers are P5 capture primers, and
wherein the orthogonal capture primers of the first plurality of orthogonal capture primers are
P7 capture primers, optionally wherein the capture primers of the first plurality of capture
primers are shortened P5 capture primers, and wherein the orthogonal capture primers of the

second plurality of orthogonal capture primers are shortened P7 capture primers.
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8. The composition of any one of claims 1 to 7, wherein:

(1) the capture primers of the first plurality of capture primers are at least 5 bases shorter than
the capture primers of the second plurality of capture primers, and wherein the orthogonal
capture primers of the second plurality of orthogonal capture primers are at least 5 bases
shorter than the orthogonal capture primers of the first plurality of orthogonal capture
primers; and/or

(i1) the capture primers of the first plurality of capture primers are approximately the same
length as the orthogonal capture primers of the second plurality of capture primers; and/or
(i) the capture primers of the second plurality of capture primers are approximately the same
length as the orthogonal capture primers of the first plurality of capture primers; and/or

(iv) the first region of the substrate is adjacent to the second region of the substrate; and/or
(v) the first region of the substrate surrounds the second region of the substrate or the second

region of the substrate surrounds the first region of the substrate.

9. A composition for amplifying a polynucleotide, the composition comprising:

a substrate comprising a first region and a second region;

a first plurality of capture primers coupled to the first region of the substrate;

a first plurality of orthogonal capture primers coupled to the first region of the
substrate;

a second plurality of capture primers coupled to the second region of the substrate;

a second plurality of orthogonal capture primers coupled to the second region of the
substrate;

a first plurality of removable blocking groups coupled to the capture primers of the
second plurality of capture primers; and

a second plurality of removable blocking groups coupled to the orthogonal capture

primers of the second plurality of capture primers.

10.  The composition of claim 9, further comprising a fluid comprising target
polynucleotides, each of the target polynucleotides comprising a first adapter that is
complementary to the orthogonal capture primers of the first and second pluralities of
orthogonal capture primers, and a second adapter that is complementary to the capture

primers of the first and second pluralities of capture primers;
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optionally wherein the first adapters of the target polynucleotides are about the same length
as the capture primers of the first and second pluralities of capture primers, and wherein the
second adapters of the target polynucleotides are about the same length as the orthogonal
capture primers of the second plurality of orthogonal capture primers.

11.  The composition of claim 10, wherein the first adapter of a first one of the target
polynucleotides is hybridized to one of the orthogonal capture primers of the first plurality of
orthogonal capture primers, or wherein the second adapter of the first one of the target
polynucleotides is hybridized to one of the capture primers of the first plurality of capture
primers,

optionally wherein a duplex formed from the hybridization between the second adapter of the
first one of the target polynucleotides and the one of the capture primers has a melting
temperature (Tm) of greater than about 40°C, or wherein a duplex formed from the
hybridization between the first adapter of the first one of the target polynucleotides and the
one of the orthogonal capture primers has a melting temperature (Tm) of greater than about
40°C.

12.  The composition of claim 10 or claim 11, wherein the first adapter of a second one of
the target polynucleotides is hybridized to one of the orthogonal capture primers of the
second plurality of orthogonal capture primers, or wherein the second adapter of the second
one of the target polynucleotides is hybridized to one of the capture primers of the second
plurality of capture primers;

optionally wherein the removable blocking group coupled to the one of the capture primers
inhibits amplification of the second one of the target polynucleotides, or wherein the
removable blocking group coupled to the one of the orthogonal capture primers inhibits

amplification of the second one of the target polynucleotides.

13.  The composition of any one of claims 9 to 12, wherein:

(1) the composition further comprises an amplicon covalently coupled to one of the
orthogonal capture primers of the first plurality of orthogonal capture primers, the amplicon
having a second adapter completely hybridized to one of the capture primers of the first
plurality of capture primers; and/or

(i) the composition further comprises an amplicon covalently coupled to one of the capture

primers of the first plurality of capture primers, the amplicon having a first adapter
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completely hybridized to one of the orthogonal capture primers of the first plurality of
orthogonal capture primers; and/or

(iii) the capture primers of the first and second pluralities of capture primers are P5 capture
primers, and wherein the orthogonal capture primers of the first and second pluralities of
orthogonal capture primers are P7 capture primers; and/or

(iv) the capture primers of the first plurality of capture primers are approximately the same
length as the capture primers of the second plurality of capture primers; and/or

(v) the capture primers of the second plurality of capture primers are approximately the same
length as the orthogonal capture primers of the first plurality of orthogonal capture primers;
and/or

(vi) the first region of the substrate is adjacent to the second region of the substrate; and /or
(vii) the first region of the substrate surrounds the second region of the substrate or the

second region of the substrate surrounds the first region of the substrate.

14. A method for amplifying a polynucleotide, the method comprising:

contacting a composition with a fluid, wherein the composition comprises:

a substrate comprising a first region and a second region;

a first plurality of capture primers coupled to the first region of the substrate;

a second plurality of capture primers coupled to the second region of the
substrate, the capture primers of the second plurality of capture primers being longer
than the capture primers of the first plurality of capture primers;

a first plurality of orthogonal capture primers coupled to the first region of the
substrate; and

a second plurality of orthogonal capture primers coupled to the second region
of the substrate, the orthogonal capture primers of the second plurality of orthogonal
capture primers being shorter than the orthogonal capture primers of the first plurality
of orthogonal capture primers, and
wherein the fluid comprises:

target polynucleotides, each of the target polynucleotides comprising a first
adapter that is complementary to the orthogonal capture primers of the first and
second pluralities of orthogonal capture primers, and a second adapter that is
complementary to the capture primers of the first and second pluralities of capture

primers;
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hybridizing the first adapter of a first one of the target polynucleotides to one of the
orthogonal capture primers of the first or second plurality of orthogonal capture primers, or
hybridizing the second adapter of the first one of the target polynucleotides to one of the
capture primers of the first or second plurality of capture primers; and then

amplifying the first one of the target polynucleotides, the amplifying comprising

generating an amplicon of the first one of the target polynucleotides.

15.  The method of claim 14, wherein:

(i) the first adapters of the target polynucleotides are shorter than the orthogonal capture
primers of the first plurality of orthogonal capture primers, and wherein the second adapters
of the target polynucleotides are shorter than the capture primers of the second plurality of
capture primers; and/or

(i) a duplex formed from the hybridization between the first adapter of the first one of the
target polynucleotides and the first one of the orthogonal capture primers has a melting
temperature (Tm) of greater than about 40°C; and/or

(iii) the amplicon is hybridized to the first one of the target polynucleotides, optionally
wherein the method

further comprises dehybridizing the first one of the target polynucleotides, and then
amplifying the amplicon; and/or

(iv) the method further comprises covalently coupling a first amplicon to one of the
orthogonal capture primers of the first plurality of orthogonal capture primers, and
completely hybridizing a second adapter of the first amplicon to one of the capture primers of
the second plurality of capture primers; and/or

(v) the method further comprises covalently coupling a second amplicon to one of the capture
primers of the first plurality of capture primers, and completely hybridizing a first adapter of
the second amplicon to one of the orthogonal capture primers of the second plurality of
orthogonal capture primers; and/or

(vi) the method further comprises covalently coupling a third amplicon to one of the
orthogonal capture primers of the first plurality of orthogonal capture primers, and being
unable to completely hybridize a second adapter of the third amplicon to any of the capture
primers of the first plurality of capture primers; optionally wherein the inability of the second
adapter to completely hybridize to any of the capture primers of the first plurality of capture

primers inhibits amplification of the third amplicon; and/or
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(vii) any partial duplex between the second adapter of the third amplicon and any of the
capture primers of the first plurality of capture primers has a melting temperature (Tm) of
less than about 20°C; and/or

(viii) the method further comprises covalently coupling a fourth amplicon to one of the
capture primers of the second plurality of capture primers, and being unable to completely
hybridize a first adapter of the fourth amplicon to any of the orthogonal capture primers of
the second plurality of orthogonal capture primers; optionally wherein the inability of the
first adapter to completely hybridize to any of the orthogonal capture primers of the second

plurality of orthogonal capture primers inhibits amplification of the fourth amplicon.

16.  The method of claim 14 or claim 15, wherein the capture primers of the second
plurality of capture primers are P5 capture primers, and wherein the orthogonal capture
primers of the first plurality of orthogonal capture primers are P7 capture primers optionally
wherein the capture primers of the first plurality of capture primers are shortened P5 capture
primers, and wherein the orthogonal capture primers of the second plurality of orthogonal
capture primers are shortened P7 capture primers.

17.  The method of any one of claims 14 to 16, wherein:

(1) the capture primers of the first plurality of capture primers are at least 5 bases shorter than
the capture primers of the second plurality of capture primers, and wherein the orthogonal
capture primers of the second plurality of orthogonal capture primers are at least 5 bases
shorter than the orthogonal capture primers of the first plurality of orthogonal capture
primers; and/or

(i) the capture primers of the first plurality of capture primers are approximately the same
length as the orthogonal capture primers of the second plurality of capture primers; and/or
(iii) the capture primers of the second plurality of capture primers are approximately the same
length as the orthogonal capture primers of the first plurality of capture primers; and/or

(iv) the first region of the substrate is adjacent to the second region of the substrate; and/or
(v) the first region of the substrate surrounds the second region of the substrate or the second

region of the substrate surrounds the first region of the substrate.

18. A method for amplifying a polynucleotide, the method comprising:
contacting a composition with a fluid, wherein the composition comprises:

a substrate comprising a first region and a second region;
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a first plurality of capture primers coupled to the first region of the substrate;
a first plurality of orthogonal capture primers coupled to the first region of the
substrate;
a second plurality of capture primers coupled to the second region of the
substrate;
a second plurality of orthogonal capture primers coupled to the second region
of the substrate;
a first plurality of removable blocking groups coupled to the capture primers
of the second plurality of capture primers; and
a second plurality of removable blocking groups coupled to the orthogonal
capture primers of the second plurality of capture primers, and
wherein the fluid comprises target polynucleotides, each of the target polynucleotides
comprising a first adapter that is complementary to the orthogonal capture primers of the first
and second pluralities of orthogonal capture primers, and a second adapter that is
complementary to the capture primers of the first and second pluralities of capture primers;
hybridizing the first adapter of a first one of the target polynucleotides to a first one of
the orthogonal capture primers of the first plurality of orthogonal capture primers,
or
hybridizing the second adapter of the first one of the target polynucleotides to a first
one of the capture primers of the first plurality of capture primers;
amplifying the first one of the target polynucleotides, the amplifying comprising
generating a first amplicon of the first one of the target polynucleotides in the first region of
the substrate;
removing the first and second pluralities of removable blocking groups; and then
further amplifying the first one of the target polynucleotides, the amplifying
comprising generating additional amplicons of the first one of the target polynucleotides in

the second region of the substrate.

19.  The method of claim 18, wherein:

(i) the first adapters of the target polynucleotides are about the same length as the orthogonal
capture primers of the first and second pluralities of orthogonal capture primers, and wherein
the second adapters of the target polynucleotides are about the same length as the capture

primers of the first and second pluralities of capture primers; and/or
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(ii) a duplex formed from the hybridization between the second adapter of the first one of the
target polynucleotides and the one of the capture primers has a melting temperature (Tm) of
greater than about 40°C, or wherein a duplex formed from the hybridization between the first
adapter of the first one of the target polynucleotides and the one of the orthogonal capture
primers has a melting temperature (Tm) of greater than about 40°C; and/or

(iii) the first adapter of a second one of the target polynucleotides is hybridized to one of the
orthogonal capture primers of the second plurality of orthogonal capture primers, or wherein
the second adapter of the second one of the target polynucleotides is hybridized to one of the
capture primers of the second plurality of capture primers, optionally wherein the removable
blocking group coupled to the one of the capture primers inhibits amplification of the second
one of the target polynucleotides, or wherein the removable blocking group coupled to the
one of the orthogonal capture primers inhibits amplification of the second one of the target

polynucleotides.

20.  The method of claim 18 or claim 19, wherein:

(1) the method further comprises covalently coupling an amplicon to one of the orthogonal
capture primers of the first plurality of orthogonal capture primers, the amplicon having a
second adapter completely hybridized to one of the capture primers of the first plurality of
capture primers; and/or

(i) the method further comprises covalently coupling an amplicon to one of the capture
primers of the first plurality of capture primers, the amplicon having a first adapter
completely hybridized to one of the orthogonal capture primers of the first plurality of
orthogonal capture primers; and/or

(iii) the capture primers of the first and second pluralities of capture primers are P5 capture
primers, and wherein the orthogonal capture primers of the first and second pluralities of
orthogonal capture primers are P7 capture primers; and/or

(iv) the capture primers of the first plurality of capture primers are approximately the same
length as the capture primers of the second plurality of capture primers; and/or

(v) the capture primers of the second plurality of capture primers are approximately the same
length as the orthogonal capture primers of the first plurality of orthogonal capture primers;
and/or

(vi) the first region of the substrate is adjacent to the second region of the substrate; and/or
(vii) the first region of the substrate surrounds the second region of the substrate or the

second region of the substrate surrounds the first region of the substrate.
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