error rate of less than 1 in 1000 bases compared to the preselected cDNA sequences
received in the instructions provided in the computer readable non-transient medium without
error correction.
[0004b] In one aspect, the present disclosure provides a method for polynucleotide synthesis,
comprising:

a) providing instructions in a computer readable non-transient medium for synthesis of
preselected cDNA sequences; and

b) synthesizing at least 20,000 polynucleotides encoding for the preselected cDNA sequences,
wherein each of the at least 20,000 polynucleotides is at least 100 bases in length, wherein
each of the at least 20,000 polynucleotides comprises a first overlap region which is
complementary to a second overlap region of another polynucleotide of the at least 20,000
polynucleotides such that a plurality of genes are formed when a subset of the at least
20,000 polynucleotides are assembled, wherein the first overlap region comprises at least 10
bases in length, and wherein at least 89% of the at least 20,000 polynucleotides have no
errors compared to the preselected cDNA sequences received in the instructions provided in
the computer readable non-transient medium without error correction.

[0004c] In one aspect, the present disclosure provides a method of synthesizing nucleic
acids, comprising:

a) providing predetermined sequences for at least 6,000 preselected nucleic acids;

b) providing a structure comprising a patterned surface, wherein the patterned surface
comprises predetermined regions coated with a first molecule, wherein the first
molecule comprises a silane, siloxane, or N-(3-triethoxysilylpropyl)-4-
hydroxybutyramide, and wherein each predetermined region coated with the first
molecule is surrounded by a region coated with a second molecule, wherein the
second molecule binds to the patterned surface and lacks an available reactive group
that binds to a nucleoside phosphoramidite;

c) synthesizing at least 800,000 of non-identical polynucleotides attached to the
patterned surface, wherein the at least 800,000 non-identical polynucleotides are
each at least 125 bases long and extend from the patterned surface at the
predetermined regions coated with the first molecule;

d) releasing the at least 800,000 non-identical polynucleotides from the patterned
surface;

e) suspending the at least 800,000 non-identical polynucleotides in a solution; and

f) subjecting the solution comprising the at least 800,000 non-identical polynucleotides

to a polymerase chain assembly reaction to assemble the at least 6,000 preselected
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nucleic acids, wherein the assembled at least 6,000 preselected nucleic acids
encode sequences with an error rate of less than 1 in 1500 bases compared to the
predetermined sequences without correcting errors in the assembled at least 6,000
preselected nucleic acids, and wherein the patterned surface provides for the error
rate of less than 1 in 1500 bases.
[0005] In one aspect, the present disclosure provides a gene library as described herein.
The gene library comprises a collection of genes. In some embodiments, the collection
comprises at least 100 different preselected synthetic genes that can be of at least 0.5 kb
length with an error rate of less than 1 in 3000 bp compared to predetermined sequences
comprising the genes. In another aspect, the present disclosure also provides a gene library
that comprises a collection of genes. The collection may comprise at least 100 different
preselected synthetic genes that can be each of at least 0.5 kb length. At least 90% of the
preselected synthetic genes may comprise an error rate of less than 1 in 3000 bp compared to
predetermined sequences comprising the genes. Desired predetermined sequences may be
supplied by any method, typically by a user, e.g. a user entering data using a computerized
system. In various embodiments, synthesized nucleic acids are compared against these

predetermined sequences, in some cases by sequencing at least a
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CLAIMS

WHAT IS CLAIMED IS:
1. A method for polynucleotide synthesis, comprising:

a) providing instructions in a computer readable non-transient medium for synthesis of preselected
cDNA sequences; and

b) synthesizing at least 20,000 polynucleotides encoding for the preselected cDNA sequences,
wherein each of the at least 20,000 polynucleotides is at least 100 bases in length, wherein each of the at least
20,000 polynucleotides comprises a first overlap region which is complementary to a second overlap region
of another polynucleotide of the at least 20,000 polynucleotides such that a plurality of genes are formed
when a subset of the at least 20,000 polynucleotides are assembled, wherein the first overlap region comprises
at least 10 bases in length, and wherein the at least 20,000 polynucleotides encode sequences with an error
rate of less than 1 in 1000 bases compared to the preselected cDNA sequences received in the instructions

provided in the computer readable non-transient medium without error correction.

2. A method for polynucleotide synthesis, comprising:

a) providing instructions in a computer readable non-transient medium for synthesis of preselected
cDNA sequences; and

b) synthesizing at least 20,000 polynucleotides encoding for the preselected cDNA sequences,
wherein each of the at least 20,000 polynucleotides is at least 100 bases in length, wherein each of the at least
20,000 polynucleotides comprises a first overlap region which is complementary to a second overlap region
of another polynucleotide of the at least 20,000 polynucleotides such that a plurality of genes are formed
when a subset of the at least 20,000 polynucleotides are assembled, wherein the first overlap region comprises
at least 10 bases in length, and wherein at least 89% of the at least 20,000 polynucleotides have no errors
compared to the preselected cDNA sequences received in the instructions provided in the computer readable

non-transient medium without error correction.

3. The method of claim 1 or 2, wherein at least 100,000 polynucleotides are synthesized.

4. The method of claim 1 or 2, wherein at least 750 genes are formed when a subset of the at least 20,000

polynucleotides are assembled.
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5. The method of claim 1 or 2, wherein at least 10,000 genes are formed when a subset of the at least 20,000
polynucleotides are assembled.

6. The method of claim 1 or 2, wherein the first overlap region comprises a GC content of 35% to 65%.

7. The method of claim 1 or 2, wherein the first overlap region comprises 10 to 100 bases in length.

8. The method of claim 1 or 2, wherein each polynucleotide is 100 to 300 bases in length.

9. The method of claim 1 or 2, wherein each polynucleotide is 100 to 200 bases in length.

10. The method of claim 1 or 2, wherein each of the genes is at least 0.5 kb in length.

11. The method of claim 1 or 2, wherein each of the genes is at least 3 kb in length.

12. The method of claim 1 or 2, wherein the at least 20,000 polynucleotides are synthesized on a structure.

13. The method of claim 12, wherein the structure is a solid support.

14. The method of claim 1 or 2, further comprising hybridizing each polynucleotide in said subset to at least
another polynucleotide in said subset to form the plurality of genes.

15. A method of synthesizing nucleic acids, comprising:

a. providing predetermined sequences for at least 6,000 preselected nucleic acids;

b. providing a structure comprising a patterned surface, wherein the patterned surface comprises
predetermined regions coated with a first molecule, wherein the first molecule comprises a silane, siloxane, or
N-(3-triethoxysilylpropyl)-4-hydroxybutyramide, and wherein each predetermined region coated with the first
molecule is surrounded by a region coated with a second molecule, wherein the second molecule binds to the

patterned surface and lacks an available reactive group that binds to a nucleoside phosphoramidite;
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C. synthesizing at least 800,000 of non-identical polynucleotides attached to the patterned
surface, wherein the at least 800,000 non-identical polynucleotides are each at least 125 bases long and extend
from the patterned surface at the predetermined regions coated with the first molecule;

d. releasing the at least 800,000 non-identical polynucleotides from the patterned surface;
e. suspending the at least 800,000 non-identical polynucleotides in a solution; and
f. subjecting the solution comprising the at least 800,000 non-identical polynucleotides to a

polymerase chain assembly reaction to assemble the at least 6,000 preselected nucleic acids, wherein the
assembled at least 6,000 preselected nucleic acids encode sequences with an error rate of less than 1 in 1500
bases compared to the predetermined sequences without correcting errors in the assembled at least 6,000
preselected nucleic acids, and wherein the patterned surface provides for the error rate of less than 1 in
1500 bases.
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