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CLAIMS
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tubule-cells:
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53 Leadt ' bsorption-unit-the reabserption-unit

fibermembrane:

33——The-method-of-elainy 20,wherein-the-Huidie device-further-comprises-at-least-one

35— he-methed-ef-claim-20-wherein-thefhuidie deviee comprisesrenal-ibroblasts:
36—~ he-method-of-elaim35;-wherein-the-renal-fibroblasts-express-erythropoietin:

371. A method, comprising:

administering a therapeutic amount of BMP-7 or functional variants or functional
fragments thereof and/or a BMP agonist systemically to a patient, wherein the BMP-7 or
functional variants or functional fragments thereof and/or the BMP-7 agonist is
generated essentially continuously from cells within a fluidic device comprising said

cells in fluid communication with the patient.
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' 382. The method of claim 371, wherein the fluidic device comprises a plurality of
renal proximal tubule cells.

1 393.  The method of claim 382, wherein the plurality of renal proximal tubule cells
generate the BMP-7 or functional variants or functional fragments thereof and/or the

BMP-7 agonist.

‘ 404.  The method of claim 393, wherein the plurality of renal proximal tubule cells

generate BMP-7 or functional variants or functional fragments thereof.

‘ 4+5.  The method of claim 484, wherein the plurality of renal proximal tubule cells

generate BMP-7.

l 426. The method of claim 371, wherein at least some of the cells are genetically
modified in order to overexpress BMP-7 or functional variants or functional fragments

thereof and/or the BMP-7 agonist.

l 437. The method of claim 426, wherein at least some of the cells are genetically
modified with an expression vector comprising a nucleic acid sequence coding for BMP-
7 or a functional variant or functional fragment thereof.

] 448.  The method of claim 437, wherein at least some of the cells are genetically
modified with an expression vector comprising a nucleic acid sequence coding for BMP-

7.

l 459.  The method of claim 448, wherein the expression vector comprises a nucleic acid
molecule that hybridizes to the nucleic acid sequence set forth in SEQ ID NO: 2 under
high stringency conditions, and degenerates, complements, and unique fragments

thereof.

4610. The method of claim 371, wherein the cells reside on a semi-permeable

membrane.
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4711. The method of claim 382, wherein the plurality of renal proximal tubule cells are

contacted with BMP-7.

4812. The method of claim 371, wherein the BMP-7 or functional variants or functional

fragments thereof has a concentration of at least 0.5 nM.

4913. The method of claim 382, wherein the plurality of renal proximal tubule cells are

contacted with the BMP-7 agonist.

5014. The method of claim 4913, wherein the BMP-7 agonist is an isoform of KCP or

functional variants or functional fragments thereof.

5+15. The method of claim 4610, wherein the cells form a monolayer on the semi-

permeable membrane.

5216. The method of claim 371, wherein the fluidic device is an extracorporeal device

for treating blood from a patient.

5317. The method of claim 4610, wherein the fluidic device is a bioartificial kidney
comprising an ultrafiltration unit and a reabsorption unit, the reabsorption unit

comprising the semi-permeable membrane.

5418. The method of claim 382, wherein the plurality of renal proximal tubule cells

reside on a surface of a hollow fiber membrane.

5519. The method of claim 437, wherein the expression vector comprising the nucleic

acid sequence is operably linked to a promoter.

5620. The method of claim 459, wherein the expression vector comprising the nucleic

acid molecule or degenerate or complement thereof is operably linked to a promoter.
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5721. The method of claim 371, wherein the cells comprise at least one renal cell type
selected from the group consisting of distal tubule cells, collecting duct cells, podocytes,

cells of the thick ascending limb, and fibroblasts.

5322. The method of claim 5721, wherein the cells further comprise renal proximal

tubule cells.

5923. The method of claim 371, wherein the cells comprise renal fibroblasts.

6024. The method of claim 5923, wherein the renal fibroblasts express erythropoietin.

6125. The method of claim 426, wherein at least some of the cells are genetically
modified with an expression vector comprising a nucleic acid sequence coding for an

isoform of KCP or a functional variant or functional fragment thereof.

6226. The method of claim 6425, wherein at least some of the cells are genetically
modified with an expression vector comprising a nucleic acid sequence coding for an

1soform of KCP.

6327. The method of claim 6226, wherein the expression vector comprises a nucleic
acid molecule that hybridizes to the nucleic acid sequence set forth in SEQ ID NO: 4 or

SEQ ID NO: 6 under high stringency conditions, and degenerates, complements, and

unique fragments thereof.
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CLAIMS

1. A method, comprising:

administering a therapeutic amount of BMP-7 or functional variants or functional
fragments thereof and/or a BMP agonist systemically to a patient, wherein the BMP-7 or
functional variants or functional fragments thereof and/or the BMP-7 agonist is
generated essentially continuously from cells within a fluidic device comprising said

cells in fluid communication with the patient.

2. The method of claim 1, wherein the fluidic device comprises a plurality of renal

proximal tubule cells.

3. The method of claim 2, wherein the plurality of renal proximal tubule cells
generate the BMP-7 or functional variants or functional fragments thereof and/or the

BMP-7 agonist.

4. The method of claim 3, wherein the plurality of renal proximal tubule cells

generate BMP-7 or functional variants or functional fragments thereof.

5. The method of claim 4, wherein the plurality of renal proximal tubule cells

generate BMP-7.

6. The method of claim 1, wherein at least some of the cells are genetically
modified in order to overexpress BMP-7 or functional variants or functional fragments

thereof and/or the BMP-7 agonist.

7. The method of claim 6, wherein at least some of the cells are genetically
modified with an expression vector comprising a nucleic acid sequence coding for BMP-

7 or a functional variant or functional fragment thereof.
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8. The method of claim 7, wherein at least some of the cells are genetically
modified with an expression vector comprising a nucleic acid sequence coding for BMP-

7.

9. The method of claim 8, wherein the expression vector comprises a nucleic acid
molecule that hybridizes to the nucleic acid sequence set forth in SEQ ID NO: 2 under

high stringency conditions, and degenerates, complements, and unique fragments

thereof.
10.  The method of claim 1, wherein the cells reside on a semi-permeable membrane.
11.  The method of claim 2, wherein the plurality of renal proximal tubule cells are

contacted with BMP-7.

12. The method of claim 1, wherein the BMP-7 or functional variants or functional

fragments thereof has a concentration of at least 0.5 nM.

13. The method of claim 2, wherein the plurality of renal proximal tubule cells are

contacted with the BMP-7 agonist.

14. The method of claim 13, wherein the BMP-7 agonist is an isoform of KCP or

functional variants or functional fragments thereof.

15. The method of claim 10, wherein the cells form a monolayer on the semi-

permeable membrane.

16.  The method of claim 1, wherein the fluidic device is an extracorporeal device for

treating blood from a patient.

17.  The method of claim 10, wherein the fluidic device is a bioartificial kidney
comprising an ultrafiltration unit and a reabsorption unit, the reabsorption unit

comprising the semi-permeable membrane.
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18.  The method of claim 2, wherein the plurality of renal proximal tubule cells reside

on a surface of a hollow fiber membrane.

19. The method of claim 7, wherein the expression vector comprising the nucleic

acid sequence 1s operably linked to a promoter.

20. The method of claim 9, wherein the expression vector comprising the nucleic

acid molecule or degenerate or complement thereof is operably linked to a promoter.

21. The method of claim 1, wherein the cells comprise at least one renal cell type
selected from the group consisting of distal tubule cells, collecting duct cells, podocytes,

cells of the thick ascending limb, and fibroblasts.

22. The method of claim 21, wherein the cells further comprise renal proximal tubule
cells.

23. The method of claim 1, wherein the cells comprise renal fibroblasts.

24, The method of claim 23, wherein the renal fibroblasts express erythropoietin.

25. The method of claim 6, wherein at least some of the cells are genetically

modified with an expression vector comprising a nucleic acid sequence coding for an

1soform of KCP or a functional variant or functional fragment thereof.

26. The method of claim 25, wherein at least some of the cells are genetically
modified with an expression vector comprising a nucleic acid sequence coding for an

isoform of KCP.

27.  The method of claim 26, wherein the expression vector comprises a nucleic acid

molecule that hybridizes to the nucleic acid sequence set forth in SEQ ID NO: 4 or SEQ
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ID NO: 6 under high stringency conditions, and degenerates, complements, and unique

fragments thereof.



