We claim:

/

1. A cell comprising /
a first nucleic acid encoding an iduronate-2-sulfatase (128) protein comprising an
armino acid sequence at least 70% identical to SEQ ID NO:1; and /
a second nucleic acid encoding a formylglycine generating enzyme (FGE) protein / /
comprising an amino acid sequence at least 70% identical to SEQ ID NO:S§, //
wherein the first and/or the second nucleic acid are exogenous and wherein t;ref rceﬂ,
once cultivated under 2 cell culture condition, produces 125 protein comprising a;fﬂéast about
70% conversion of the cysteine residue corresponding to Cys59 of SEQ ID NQ,/} to Co-
formylglycine (FGly). /
2. A cell comprising /"
3 first nucleic acid encoding an iduronate-2-sulfatase (125) péetein comprising an
amino acid sequence at least 70% identical to SEQ ID NO:1; an;f/
a second nucleic acid encoding a formylglycine gemam{ing enzyme (FGE} protein
comprising an amino acid sequence at least 70% identical fo SEQ ID NO:3,

* wherein the first and/or the second nucleic acid 4re exogenous and wheremn the cell,
once cultivated under a cell culture condition, prod»/xéé 128 protein comprising at least about
60% conversion of the cysteine residue correspo;/ciiing to Cys59 of SEQ 1D NO:1 to Co-
formylglycine (FGly) and at a specific produ(;ﬁ/\//ity rate of great than about 30

- picogram/cell/day. //
//
3. The cell of claim 1 or 2, wherein ﬂ{é cell, once cultivated under a cell culture condition,
produces the 128 protein compﬁsjﬁg at least about 80% conversion of the cvsieine residuc
corresponding to Cys39 of SE/Q/ID NO:1 to Co~formylglycine (FGly).
4. The cell of any one oxf»‘ée preceding claims, wherein the cell, once cultivated under a cell
culture condition, prqgiﬁ;:es the I28 protein comprising at least about 90% conversion of the

cysteine residue coﬂ“@spending to Cys39 of SEQ ID NO:1 o Co-formylglveme (FGiy).
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5. The cell of any one of the preceding claims, wherein the cell, once cultivated under a cell /
culture condition, produces the I2S protein comprising at least about 95% conversion of the /

cysteine residue corresponding to Cys39 of SEQ ID NO:1 to Co-formylglycine (FGly).

6. The cell of any one of the preceding claims, wherein the cell, once cultivated under a cell

culture condition, produces the 128 protein comprising at least about 97% conversion of the //
/
cysteine residue corresponding to Cys59 of SEQ ID NO:1 to Co-formylglycine (FGly). /

/
y

7. The cell of any one of the preceding claims, wherein the first and/or the second sucleic

/

acid is operably linked to a hCMV promoter. /

/
/
7 g

8. The cell of any one of the preceding claims, wherein the first nucieic a/,c‘id encodes an 28

/
/

protein having an amino acid sequence identical to SEQ ID NO: L
- - " o // - .
9. The cell of any one of the preceding claims, wherein the seco/mﬂ nucleic acid encodes an
7
FGE protein having an amino acid sequence identical to SEQ D NO:S.
s

//
10. The cell of any one of the preceding claims, whereid the first nucleic acid comprises a
sequence at least 70% idenfical to SEQ 1D NO:7
11. The cell of any one of the preceding c:lair}ys'/, wherein the first nucleic acid comprises 4
sequence of SEQ ID NO:7. /

/
£

/
12. The cell of any one of the precedihg claims, wherein the second nucleic acid comprises a
sequence at least 70% identical to/ﬁiEQ IDNQO:8

,//
- // o E - By B © .
13, The cell of any one of thé preceding claims, wherein the second nucleic acid comprises a
sequence identical to SEQ/ D NO:8.

14, The cell of anyr’é;ne of the preceding claims, whercin both of the first and second nucleic
acids are sx&g@gxéﬁs.
// |
15. The 9@'{1 of any one of the preceding claims, wherein the first and/or second nucleic acids
are int/gg'mtsd in the genome of the cell.
/‘{

/
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16. The cell of any one of the preceding claims, wherein the first and/or second nucleic acids

are present in one or more extra-chromosomal constructs.

17. The cell of any one of the preceding claims, wherein the cell is a mammalian cell,

/
//
18. The cell of claim 17, wherein the mammalian cell is 2 human cell. /
1//
.. . . e - /
19. The cell of claim 17, wherein the mammalian cell is & CHO cell. //‘
/
y

20. The cell of any one of the preceding claims, wherein the cell is adaptablé to suspension
/

culture, 7

S
/

/
21. A method of producing recombinant iduronate-2-sulfatase {IZS/,’{pmtem comprising
cultivating a cell of any one of the preceding claims under conditions such that the

recombinant 128 and FGE proteins are co-expressed in the cell.
/

22. The method of claim 21, wherein the cell is cultivzmé at a large scale.

o e ot e me Ao
23. The method of claim 22, wherein the large sgale is a bioreactor process.
e
v

/

24. The method of claim 23, wherein the bjéreactor process is a perfusion process.
v [

A
/
Vs

23. The method of claim 23 or 24, W}:{’érein the bioreactor is at a soale selected from 101,
200L, S00L, 1000L, 1500L, or 2000L.
26. The method of claim 22?,/%herein the large scale is a roller bottle process.

r/
/

-~y

27. The method of any/oue of claims 21-26, wherein the cell is culiivated in 2 serum-free

medium.

28. The mﬁt};goﬁ of any one of claims 21-26, wherein the cell is cultivated in  serum-

containing rhedium.
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29. The method of any one of claims 21-26, wherein the cell is cultivated in suspension. /
30. The method of any one of claims 21-26, wherein the cell is cultivated adherent.

31. The method of any one of claims 21-30, wherein the method further comprises a step of

purifying the recombinant 128 protein. //
///
/
32. A recombinant iduronate-2-sulfatase (I28) protein produced by & method of any 9xfe of
claims 21-31. 4

/

/

33. A recombinant iduronate-2-sulfatase (125) protein produced by a cell sf/;{ﬁy one of
claims 1-20. /
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CLAIMS

1. Use of a cell in the manufacture of a medicament for the treatment of
Hunter Syndrome, wherein the cell comprises

a first nucleic acid encoding an iduronate-2-sulfatase (I12S) protein
comprising an amino acid sequence at least 90% identical to SEQ ID NO:1;
and

a second nucleic acid encoding a formylglycine generating enzyme
(FGE) protein comprising an amino acid sequence at least 90% identical to
SEQ ID NO:5,

wherein the first and/or the second nucleic acid are exogenous and
wherein the cell, once cultivated under a cell culture condition, produces I2S
protein comprising at least about 70% conversion of the cysteine residue
corresponding to Cys59 of SEQ ID NO:1 to Ca-formylglycine (FGly), and
wherein the level of iduronate-2-sulfatase protein expressed by the cell is
between 0.3-fold and 10-fold higher than the level of formylglycine generating

enzyme protein expressed by the cell.

2. Use of a cell in the manufacture of a medicament for the treatment of
Hunter Syndrome, wherein the cell comprises

a first nucleic acid encoding an iduronate-2-sulfatase (I12S) protein
comprising an amino acid sequence at least 90% identical to SEQ ID NO:1;
and

a second nucleic acid encoding a formylglycine generating enzyme
(FGE) protein comprising an amino acid sequence at least 90% identical to
SEQ ID NO:5,

wherein the first and/or the second nucleic acid are exogenous and
wherein the cell, once cultivated under a cell culture condition, produces 128

protein comprising at least about 70% conversion of the cysteine residue
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corresponding to Cys59 of SEQ ID NO:1 to Ca-formylglycine (FGly) and at a
specific productivity rate of greater than about 30 picogram/cell/day.

3. The use of the cell of claims 1 or 2, wherein the cell, once cultivated
under a cell culture condition, produces the 12S protein comprising at least
about 80% conversion of the cysteine residue corresponding to Cys59 of SEQ

ID NO:1 to Ca-formylglycine (FGly).

4. The use of the cell of claims 1 or 2, wherein the cell, once cultivated
under a cell culture condition, produces the I2S protein comprising at least
about 90% conversion of the cysteine residue corresponding to Cys59 of SEQ

ID NO:1 to Ca-formylglycine (FGly).

5. The use of the cell of claims 1 or 2, wherein the cell, once cultivated
under a cell culture condition, produces the 12S protein comprising at least
about 95% conversion of the cysteine residue corresponding to Cys59 of SEQ

ID NO:1 to Ca-formylglycine (FGly).

6. The use of the cell of claims 1 or 2, wherein the cell, once cultivated
under a cell culture condition, produces the I2S protein comprising at least
about 97% conversion of the cysteine residue corresponding to Cys59 of SEQ

ID NO:1 to Ca-formylglycine (FGly).

7. The use of the cell of claims 1 or 2, wherein the first and/or the second

nucleic acid is operably linked to a hCMV promoter.

8. The use of the cell of claims 1 or 2, wherein the first nucleic acid

comprises a sequence at least 70% identical to SEQ ID NO:7.
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9. The use of the cell of claims 1 or 2, wherein the second nucleic acid

comprises a sequence at least 70% identical to SEQ ID NO:8.

10.  The use of the cell of claims 1 or 2, wherein both of the first and second

nucleic acids are exogenous.

11.  The use of the cell of claims 1 or 2, wherein the cell is a mammalian

cell.

12.  The use of the cell of claim 11, wherein the mammalian cell is a CHO

cell.

13.  The use of the cell of claims 1 or 2, wherein the cell is used in producing
recombinant iduronate-2-sulfatase (I2S) protein comprising cultivating the cell
under conditions such that the recombinant 12S and FGE proteins are co-

expressed in the cell.
14.  The use of the cell of claim 13, wherein the cell is cultivated in a large
scale bioreactor process at a scale selected from 10L, 200L, 500L, 1000L,

1500L, or 2000L.

15.  The use of the cell of claim 14, wherein the bioreactor process is a

perfusion process.

16.  The use of the cell of claim 13, wherein the cell is cultivated in a serum-

free medium.

17.  The use of the cell of claim 13, wherein the cell is cultivated in

suspension.
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18.  The use of the cell of claim 13, wherein the producing further comprises

a step of purifying the recombinant 12S protein.

19.  The use of the cell according to claims 1 or 2, wherein the first nucleic
acid encodes an iduronate-2-sulfatase (I2S) protein comprising an amino acid

sequence at least 95% identical to SEQ ID NO:1.

20.  The use of the cell according to claims 1 or 2, wherein the second
nucleic acid encodes a formylglycine generating enzyme (FGE) protein

comprising an amino acid sequence at least 95% identical to SEQ ID NO:5.

21.  The use of the cell according to claims 1 or 2, wherein the first nucleic
acid encodes an iduronate-2-sulfatase (I12S) protein comprising an amino acid

sequence identical to SEQ ID NO:1.
22.  The use of the cell according to claims 1 or 2, wherein the second
nucleic acid encodes a formylglycine generating enzyme (FGE) protein

comprising an amino acid sequence identical to SEQ ID NO:5.

23.  The use of the cell according to claims 1 or 2, wherein the medicament

1s administered via a route comprising intrathecal administration.
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