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WHAT IS CLAIMED IS: 

1. A progranulin variant comprising a sequence having at least 90% identity 

to SEQ ID NO:2 and a sequence defined by X1X2X3 at the positions corresponding to residues 

574 to 576 of SEQ ID NO:2, wherein X1, X2, and X3 together are PIL, PFL, PPL, PYL, QRL, 

QKL, or QHL. 

2. The progranulin variant of claim 1, wherein: 

(a) X1X2X3 is PIL; or 

(b) the progranulin variant comprises the sequence of any one of SEQ ID 

NOS:13, 15 and 17-21. 

3. An Fc fusion polypeptide comprising a progranulin variant and an Fc 

polypeptide, wherein the progranulin variant comprises a sequence having at least 90% identity 

to SEQ ID NO:2 and a sequence defined by X1X2X3 at the positions corresponding to residues 

574 to 576 of SEQ ID NO:2, wherein X1, X2, and X3 together are PIL, PFL, PPL, PYL, QRL, 

QKL, or QHL. 

4. The Fc fusion polypeptide of claim 3, wherein: 

(a) X1X2X3 is PIL or wherein the progranulin variant comprises the sequence of 

any one of SEQ ID NOS:13, 15, and 17-21; and/or 

(b) the Fc polypeptide is linked to the progranulin variant by a polypeptide 

linker; and/or 

(c) the Fc polypeptide is a modified Fc polypeptide that specifically binds to a 

transferrin receptor. 

5. A fusion protein comprising: 

(a) a progranulin variant of claim 1 or 2; 

(b) a first Fc polypeptide that is linked to the progranulin variant of (a); and 

(c) a second Fc polypeptide that forms an Fc polypeptide dimer with the first 

Fc polypeptide. 
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6. The fusion protein of claim 5, wherein the first Fc polypeptide is linked to 

the progranulin variant by a polypeptide linker. 

7. The fusion protein of claim 6, wherein the polypeptide linker comprises 

G4S (SEQ ID NO:90) or (G4S)2 (SEQ ID NO:91). 

8. The fusion protein of any one of claims 5 to 7, wherein: 

(a) the first Fc polypeptide or the second Fc polypeptide specifically binds to a 

transferrin receptor; and/or 

(b) the C-terminus of the first Fc polypeptide is linked to the N terminus of the 

progranulin variant; and/or 

(c) the progranulin variant comprises the sequence of any one of SEQ ID 

NOS:13, 15 and 17-21; and/or 

(d) the first Fc polypeptide and the second Fc polypeptide each comprise 

modifications that promote heterodimerization; and/or 

(e) the first Fc polypeptide and/or the second Fc polypeptide independently 

comprises modifications that reduce effector function; and/or 

(f) the first Fc polypeptide comprises a sequence selected from the group 

consisting of SEQ ID NOS:64-67; and/or 

(g) the second Fc polypeptide comprises a sequence selected from the group 

consisting of SEQ ID NOs:68-87 and 129-132. 

9. The fusion protein of any one of claims 5 to 8, wherein: 

(a) the first Fc polypeptide comprises a T366W substitution and the second Fc 

polypeptide comprises T366S, L368A, and Y407V substitutions or the first Fc polypeptide 

comprises T366S, L368A, and Y407V substitutions and the second Fc polypeptide comprises a 

T366W substitution according to EU numbering; and/or 

(b) the first Fc polypeptide and/or the second Fc polypeptide independently 

comprises L234A and L235A substitutions according to EU numbering; and/or 

(c) the second Fc polypeptide comprises a sequence selected from the group 

consisting of SEQ ID NOs:70, 75, 80, 85, and 129-132. 
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10. The fusion protein of any one of claims 5 to 9, wherein: 

(a) the first Fc polypeptide linked to the progranulin variant comprises a 

sequence that is at least 95% identical to the sequence of SEQ ID NO:98, and the second Fc 

polypeptide comprises a sequence that is at least 95% identical to the sequence of SEQ ID 

NO:75; or 

(b) the first Fc polypeptide linked to the progranulin variant comprises a 

sequence that is at least 95% identical to the sequence of SEQ ID NO:99, and the second Fc 

polypeptide comprises a sequence that is at least 95% identical to the sequence of SEQ ID 

NO:75; or 

(c) the first Fc polypeptide linked to the progranulin variant comprises a 

sequence that is at least 95% identical to the sequence of SEQ ID NO:123, and the second Fc 

polypeptide comprises a sequence that is at least 95% identical to the sequence of SEQ ID 

NO:75; or 

(d) the first Fc polypeptide linked to the progranulin variant comprises a 

sequence that is at least 95% identical to the sequence of SEQ ID NO:124, and the second Fc 

polypeptide comprises a sequence that is at least 95% identical to the sequence of SEQ ID 

NO:75; or 

(e) the first Fc polypeptide linked to the progranulin variant comprises a 

sequence that is at least 95% identical to the sequence of SEQ ID NO:125, and the second Fc 

polypeptide comprises a sequence that is at least 95% identical to the sequence of SEQ ID 

NO:75; or 

(f) the first Fc polypeptide linked to the progranulin variant comprises a 

sequence that is at least 95% identical to the sequence of SEQ ID NO:126, and the second Fc 

polypeptide comprises a sequence that is at least 95% identical to the sequence of SEQ ID 

NO:75; or 

(g) the first Fc polypeptide linked to the progranulin variant comprises a 

sequence that is at least 95% identical to the sequence of SEQ ID NO:98, and the second Fc 

polypeptide comprises a sequence that is at least 95% identical to the sequence of SEQ ID 

NO:85. 
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11. The fusion protein of any one of claims 5 to 9, wherein: 

(a) the first Fc polypeptide linked to the progranulin variant comprises the 

sequence of SEQ ID NO:98, and the second Fc polypeptide comprises the sequence of SEQ ID 

NO:75; or 

(b) the first Fc polypeptide linked to the progranulin variant comprises the 

sequence of SEQ ID NO:98, and the second Fc polypeptide comprises the sequence of SEQ ID 

NO:130; or 

(c) the first Fc polypeptide linked to the progranulin variant comprises the 

sequence of SEQ ID NO:99, and the second Fc polypeptide the sequence of SEQ ID NO:75; or 

(d) the first Fc polypeptide linked to the progranulin variant comprises the 

sequence of SEQ ID NO:99, and the second Fc polypeptide the sequence of SEQ ID NO:130; or 

(e) the first Fc polypeptide linked to the progranulin variant comprises the 

sequence of SEQ ID NO:123, and the second Fc polypeptide comprises the sequence of SEQ ID 

NO:75; or 

(f) the first Fc polypeptide linked to the progranulin variant comprises the 

sequence of SEQ ID NO:123, and the second Fc polypeptide comprises the sequence of SEQ ID 

NO:130; or 

(g) the first Fc polypeptide linked to the progranulin variant comprises the 

sequence of SEQ ID NO:124, and the second Fc polypeptide comprises the sequence of SEQ ID 

NO:75; or 

(h) the first Fc polypeptide linked to the progranulin variant comprises the 

sequence of SEQ ID NO:124, and the second Fc polypeptide comprises the sequence of SEQ ID 

NO:130; or 

(i) the first Fc polypeptide linked to the progranulin variant comprises the 

sequence of SEQ ID NO:125, and the second Fc polypeptide comprises the sequence of SEQ ID 

NO:75; or 

(j) the first Fc polypeptide linked to the progranulin variant comprises the 

sequence of SEQ ID NO:125, and the second Fc polypeptide comprises the sequence of SEQ ID 

NO:130; or 
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(k) the first Fc polypeptide linked to the progranulin variant comprises the 

sequence of SEQ ID NO:126, and the second Fc polypeptide comprises the sequence of SEQ ID 

NO:75; or 

(l) the first Fc polypeptide linked to the progranulin variant comprises the 

sequence of SEQ ID NO:126, and the second Fc polypeptide comprises the sequence of SEQ ID 

NO:130; or 

(m) the first Fc polypeptide linked to the progranulin variant comprises the 

sequence of SEQ ID NO:98, and the second Fc polypeptide comprises the sequence of SEQ ID 

NO:85; or 

(n) the first Fc polypeptide linked to the progranulin variant comprises the 

sequence of SEQ ID NO:98, and the second Fc polypeptide comprises the sequence of SEQ ID 

NO:132. 

12. A pharmaceutical composition comprising the progranulin variant of claim 

1 or 2, the Fc fusion polypeptide of claim 3 or 4, the fusion protein of any one of claims 5 to 11, 

or a plurality of the fusion protein of any one of claims 5 to 11, and a pharmaceutically 

acceptable carrier. 

13. The pharmaceutical composition of claim 12, wherein more than 50% of 

the plurality of the fusion protein comprises an intact C-terminus in the progranulin variant of the 

fusion protein. 

14. The pharmaceutical composition of claim 12 or 13, wherein the KD value 

for sortilin binding of the plurality of the fusion protein is less than about 100 nM; and/or 

wherein the EC50 value for sortilin binding of the plurality of the fusion protein is less than 

about 25 nM. 

15. Use of the progranulin variant of claim 1 or 2, the Fc fusion polypeptide of 

claim 3 or 4, the fusion protein of any one of claims 5 to 11, or the pharmaceutical composition 

of any one of claims 12 to 14, in the manufacture of a medicament for treating a subject having a 

neurodegenerative disease, atherosclerosis, a disorder associated with TDP-43, age-related 

macular degeneration (AMD), or a progranulin-associated disorder. 
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16. Use of the progranulin variant of claim 1 or 2, the Fc fusion polypeptide of 

claim 3 or 4, the fusion protein of any one of claims 5 to 11, or the pharmaceutical composition 

of any one of claims 12 to 14, in the manufacture of a medicament for increasing the amount of a 

progranulin or a variant thereof in a subject. 

17. Use of the progranulin variant of claim 1 or 2, the Fc fusion polypeptide of 

claim 3 or 4, the fusion protein of any one of claims 5 to 11, or the pharmaceutical composition 

of any one of claims 12 to 14, in the manufacture of a medicament for decreasing cathepsin D 

activity in a subject. 

18. Use of the progranulin variant of claim 1 or 2, the Fc fusion polypeptide of 

claim 3 or 4, the fusion protein of any one of claims 5 to 11, or the pharmaceutical composition 

of any one of claims 12 to 14, in the manufacture of a medicament for increasing lysosomal 

degradation in a subject having a progranulin-associated disorder. 

19. Use of the progranulin variant of claim 1 or 2, the Fc fusion polypeptide of 

claim 3 or 4, the fusion protein of any one of claims 5 to 11, or the pharmaceutical composition 

of any one of claims 12 to 14, in the manufacture of a medicament for improving or rescuing 

lysosomal function in a subject having a progranulin-associated disorder. 

20. The use of any one of claims 15 to 19, wherein the subject has a 

neurodegenerative disease, atherosclerosis, a disorder associated with TDP-43, or AMD. 

21. The use of any one of claims 15 to 20, wherein the subject has a 

neurodegenerative disease. 

22. The use of claim 21, wherein the neurodegenerative disease is selected 

from the group consisting of frontotemporal dementia (FTD), neuronal ceroid lipofuscinosis 

(NCL), Niemann-Pick disease type A (NPA), Niemann-Pick disease type B (NPB), Niemann-

Pick disease type C (NPC), C9ORF72-associated amyotrophic lateral sclerosis (ALS)/FTD, 

sporadic ALS, Alzheimer’s disease (AD), Gaucher's disease, and Parkinson’s disease. 

23. The use of claim 22, wherein the neurodegenerative disease is FTD. 
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24. The use of any one of claims 15 to 23, wherein the subject has a mutation 

in a gene encoding the progranulin. 

25. One or more polynucleotides comprising: (i) a nucleic acid sequence 

encoding the progranulin variant of claim 1 or 2; (ii) a nucleic acid sequence encoding the Fc 

fusion polypeptide of claim 3 or 4; or (iii) one or more nucleic acid sequences encoding the 

polypeptide (b) and/or (c) of any one of claims 5 to 11. 

26. One or more vectors comprising the one or more polynucleotides of 

claim 25. 

27. A host cell comprising the one or more polynucleotides of claim 25 or the 

one or more vectors of claim 26. 

28. A method for producing a protein, comprising culturing the host cell of 

claim 27 under conditions in which the progranulin variant, the Fc fusion polypeptide, or the 

polypeptides encoded by the one or more polynucleotide(s) or the one or more vectors is 

expressed. 


