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AMENDED 1

WE CLAIM :

1. A vector comprising each of the fdllowing elements arranged sequentially to
form a module open reading frame, said vector comprising

a) a first restriction site that codes for a first group of amino acids, wherein the
first group of amino acids comprises at least two amino acids;

b) a first open reading frame coding for a polypeptide of interest, wherein the
coding sequence of the polypeptide of interest is in frame with the coding sequence of at
least two amino acids of the first restriction site; .

) a second restriction site that codes for a second group of amino acids,
wherein the second group of amino acids comprises at least two amino acids, wherein the
coding sequence of the second group of amino acids of the second restriction site is in
frame with the coding sequence of the polypeptide of interest of the first open reading
frame, and wherein the polynucleotide sequence of the second restriction site is not the
same as the polynucleotide sequence of the first restriction site;

.d) a spacer polynucleotide sequence, wherein the spacer polynucleotide se-
quence codes for at least three spacer amino acids, and wherein the coding sequence for
the spacer sequence is in frame with the polynucleotide sequence of the second restriction
site; and

'e) a third restriction site that codes for a third group of amino acids, wherein
the third group of amino acids comprises ai least two amino acids, wherein the coding se-
quence of the third group of amino acids of the third restriction site are in frame with the
coding sequence of the at least three spacer amino acids and wherein the polynucleotide
sequence of the third restriction site is not the same as the polynucleotide sequence of the
first restriction site and the third restriction site is not the same as the polynucleotide se-
quence of the second restriction site, |

wherein elements (a) through (e) are in-frame linked to one another to form the

module open readiilg frame,
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AMENDED 1

wherein the first restriction site is susceptible to a restriction enzyme that would
produce a first single-stranded overhang comprising at least 2 nucleotides, wherein the
second restriction site is susceptible to a restriction enzyme that would produce a second
single-stranded overhang comprising at least 2 nucleotides, and

wherein said first and second overhangs are complementary to one another,

whereupon the annealing of the first-and second overhangs, the first restriction

site and the second restriction site are destroyed.

2. The vector as claimed in claim 1, wherein the polypeptide of interest is a full
length protein or polypeptide, a protein functional domain, a protein structural domain, a

protein enzymatic domain, a protein inhibition domain, a protein binding domain, a pro-

tein localization domain, or an epitope.

3. The vector as claimed in any one of claim 1 or claim 2, wherein said first re-

striction site comprises a polynucleotide sequence recognized by the NgoM IV restriction

enzyme.

4. The vector as claimed in any one of claims 1-3, wherein the second restriction

site comprises a polynucleotide sequence recognized by the Xma I restriction enzyme.

5. The vector as claimed in any one of claims 1-4, wherein the third restriction

site comprises a polynucleotide sequence recognized by the Cla I restriction enzyme.

6. The vector as claimed in any one of claims 1-5, wherein the spacer polynuc-

leotide sequence codes for three glycine amino acids.

7. The vector as claimed in any one of claims 1-6, wherein at least one additional
open reading frame is inserted between the first open reading frame and the second re-
striction site, wherein each of the at least one additional open reading frames is in frame

with both the first open reading frame and the second restriction group, and wherein each
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of the additional open reading frames codes for at least one additional polypeptide of in-

terest.

9. A method of making a fusion polypeptide comprising -

a) diggstiqg the vector as claimed in any‘o‘nc.of claims 3 to 8 with restriction
enzymes that recdgn-izfé.:v f:hé second and third restﬁcﬁdﬁ sites to éreate a linear vector with
a first and second singlestranded overhang, wherein the first and second overhangs are in-

10 compatible with one another; . .

b) providing a first insert, wherein the first insert comprises at least one addi-
tional open reading frame, wherein the at least one additional open reading frame com-
prises 5' and 3' overhangs that are compatible with the first and second overhangs,
wherein each of the at least one additional open reading frames codes for at least one ad-

15  ditional polypeptide of interest;

c) ligating the first insert into the linear vector to form a ligated expression
vector, wherein the ligation of the §' overhang of the at least one open reading frame an-
neals with the first singlestranded overhang of the linear vector, wherein the ligation of
the 3' overhang of the at least one open reading frame anneals with the second single-

20  stranded overhang of the linear vector, and wherein the ligation of the 3' overhang recre-
ates the third restriction site, _

wherein the first open reading frame and the at least one additional open reading
frames are Iiéated in frame with one another.

10. A method of making fusion protein DNA constructs comprising,

25 a) providing first and second polynucleotide Teagents, wherein each reagent
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first restriction site is susceptible to a restriction enzyme that would produce a first
single-stranded overhang comprising at least 2 nucleotides, wherein the second restriction
site is susceptible to a restriction enzyme that would produce a second single-stranded
overhang comprising at least 2 nucleotides, and wherein said first and second overhangs
are complementéry to one another, whereupon the annealing of the first and second over-
hangs, the first restriction site and the second restriction site are destroyed.

b) digesting the first polynucleotide reagent with 2 different restriction endo-
nucleas'e‘s‘ At_hat'cleav'e at 2 of the predetermined restriction endonuclease sites, generating
a polynucleotide with 2 different overhangs,

c) digesting the second polynucleotide reagent with 2 different restriction en-
donucleases that cleave at 2 of the predetermined restriction endonuclease sites, wherein
a polynucleotide containing an open reading frame of interest is released, wherein the re- .
leased - polynucleotide has 2 different overhangs, and wherein one of the overhangs is
compatible with an overhang of the polynucleotide digested in step b),

d) mixing together, annealing, and ligating the polynucleotide generated in
step b) and the released polynucleotide containing an open reading frame of interest of
step c), wherein a third polynucleotide containing a fusion of open reading frames is gen-
erated, wherein a junction between the open reading frames of interest is no longer sus-
ceptible to digestion with any of the endonucleases that cut at the 3 predetermined restric-
tion sites, and wherein sequences flanking the fusion of open reading frames of interest

contain the 3 predetermined restriction sites.

11. A method of making fusion protein DNA constructs comprising,

a)~ providing first and second polynucleotide reagents, wherein each reagent con-
tains an open reading frame of interest, and wherein each open reading frame of interest
is flanked by at least 3 predetermined restriction endonuclease sites, wherein the first re-
striction site is susceptible to a restriction enzyme that would produce a first single-stran-
ded overhang comprising at least 2 nucleotides, wherein the second restriction site is sus-

ceptible to a restriction enzyme that would produce a second single-stranded overhang
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AMENDED 1

comprising at least 2 nucleotides, and wherein said first and second overhangs are com-
plerﬁentary to one another, whereupon the annealing of the first and second overhangs,
the first restriction site and the second restriction site are destroyed,

b) digesting the first polynucleotide reagent with 2 different restriction endonuc-

5 leases that cleave at 2 of the predetermined restriction endonuclease sites, generating a
polynucleotide with 2 incompatible overhangs,

¢) digesting the second polynucleotide reagent with 2 different restriction endo-
nucleases that cleave at 2 of the predetermined restriction endonuclease sites, wherein 1
of the restriction endonucleases is identical to a restriction endonuclease of step b), and

10 wherein a polynucleotide éontaining an open reading frame of interest is released, and
wherein the released polynucleotide has 2 incompatible overhangs,

d) mixing together, annealing, and ligating the polynucleotide generated in step b)
and the released polynucleotide containing an open reading frame of interest of step ¢),
wherein a third polynucleotide containing a fusion of open reading frames is generated,

15  wherein the fusion of open reading frames of interest is flanked by said predetermined re-
striction sites, and wherein a junction between the open reading frames of interest lacks

said 3 predetermined restriction endonuclease sites.

12. The method as claimed in claims 10 or 11, wherein the predetermined restric-

tion sites are sequences cleavable by NgoM IV, Xma I, and Cla I.
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AMENDED 1
PATENT APPLICATION NO.: 1806/KOLNP/2008
ABSTRACT

TITLE: METHODS OF MAKING MODULAR FUSION PROTEIN EXPRESSION
PRODUCTS

A vector comprising each of the following elements arranged sequentially to form a mod-
ule open reading frame, said vector comprising a) a first restriction site, b)a first open
reading frame coding for a polypeptide of interest, c) a sécond restriction site that
codes for a second group of amino acids, d) a spacer polynucleotide sequence, and €) a
third restriction site that codes for a third group of amino acids, wherein elemenfs (a)
through (e) are in-frame linked to one another to form the module open reading frame,
wherem the ﬁrst restncﬂon site is suscepuble toa rcstnctlon enzyme that would produce
a first single- stranded overhang comprising at least 2 nucleotides, wherein the second re-.
striction site is susceptible to a restriction enzyme that would produce a second single-
stranded overhang comprising at least 2 nucleotides, and wherein said first and second

overhangs are complementary to one another, whereupon the annealing of the first and

second overhangs, the first restriction site and the second restriction site are destroyed.

The present invention also relates to a method of making a fusion polypeptide.

Fig. 1
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