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WHAT IS CLAIMED iS:

1. A gene therapy vecior comprising an expression cassetie coding for a mammalian apolipoprotein
£ that has a residue other than arginine at at least one of positions 112, 136, or 188, butis not a

mammalian ¢ cprolein £ that has R112, R136 and R158 or a mammalian ag oteln £ that has
C112, R138 and C158, or coding for an antibody that binds to APOE4 or disrupts the binding of APOE to

heparan sulfale proteoglyoans.

2. The gene therapy vector of claim 1 wherein the apolipoprotein £ 5 & hurnan apolipoproiein B,

3. The gene therapy vector of claim 1 or 2 wherein the residue other than argining in the

olein B s serine, threonine, asparagine, cysteine, or glutamine.

4. The gene therapy vector of any oneg of claims 1 {0 3 wherein position 112 in the apolipoprotein &

has a cysteine,

5. The gene therapy vector of any ong of claims 1 1o 4 whersin position 138 in the &

has an arginine or a serine.

g, The gene therapy vector of any one of claims 1 to 5 wherein position 158 in the a;

has an arginine or a cysieine.

7. The gene therapy vector of any one of claims 1 1o 3 wherein two of positions 112, 136 or 158 in

the a protein £ have an arginine.

8.

does not have an arginine.
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9. The gene therapy vecior of any one of claims 1 {0 3 wherein position 138 in the apaiipo

does not have an arginine.

1

10. The gene therapy vecior of any one of claims 1 to 3 wherein position 158 in the apo

does not have an arginine.

11. The gene therapy vector of any one of claims 1 to 10 which is a viral gene therapy vector,

12. The gene therapy vector of claim 11 which is an adenovirus, adeng-associated virus (AAV),
retrovirus or lentivirus vecior.

13. The gene therapy vector of claim 12 wherein the viral gene therapy vector is a rAAY vedior.
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14, The gene therapy vector of claim 13 wherein AAVY vedctor is pseudotyped.

18, The gene therapy vector of claim 14 wherein the AAV vecior is pseudotyped with AAVHR. 10,
AAVE, AAVE, AAVS, AAVHU.37, AAVIU.20, AAVHhu 43, AAVhU.8, AAVhU.2, or AAVT capsid.

18, The gene therapy vector of clairm 15 wherein the AAV vector is pseudotyped with AAVH. 10,
AAVE, or AAVS,

17. The gene therapy vector of any one of claims 13 1o 16 wherein the AAV vector is AAVE, AAVS,
AAVT, AAVE, AAVS or AAVIR10.

18. The gene therapy vector of any one of claims 1 1o 17 which further comprises a nucleotide
seguence having RNAI sequenceas corresponding to APGE4 for inhibition of APCE4 mRNA,

18, The gene therapy vector of claim 18 wherein the nuclegtide sequence is linked to a ssgoond
promoter.

28 The gene therapy vector of claim 18 wherein the second promioter is a Poliil promoter.

21. The gene therapy vector of any one of claims 18 to 20 wherein the RNAI comprises miRNA

including a plurality of miRMA sequences.

22. The gene therapy vecior of any one of claims 18 to 21 wherein the RNAI comprises siRNA

including a plurality of siRNA sequences.

23. A pharmaceutical composition comprising the gene therapy vecior of any one of claims 110 22,
24. The pharmaceutical composition of claim 23 wherein the vedtor is a viral vector.

25, The pharmaceutical composition of claim 24 wherein the veclor is a rAAV vecior,

28, The pharmaceutical composition of claim 24 or 25 wherein the amount of the vector is about 1 x

101 to about 1 x 10% genome copiss.

27. A method to prevent, inhibit or treat Alzheimer's disease in a mammal, comprising: administering
to the mammal an effective amount of a composition comprising the gene therapy vector of any one of

claims 1 to 22.

28. A method to prevent or inhibit cognitive decline in a mammal, comprising: administering to the
mammal an effective amount of a composition comprising the gene therapy vector of any one of claims 1
to 22.
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29, A method o prevent, inhibit or treat a disease associated with APCE4 expression in a mammal,

comprising: administering o the mammal an effective amount of a composition comprising the gene
therapy vector of any one of claims 1 1o 22.

30 A method o prevent, inhibif or treat a lipid disorder in a mammal, comprising: administering to the
mammal an effective amount of a composition comprising the gene therapy vector of any one of claims 1
to 22.

31. The method of claim 27, 28, 29, or 30 wherein the mammal is an E2/E4 helerozygote, an E4/E4

homozygote or 8 EY/E4 helerozygote.

32. The method of any one of claims 27 to 31 wherein the mammal is a human.

33, The method of any one of claims 27 10 31 wherein the compuosition is systemically administered.
34, The method of any one of claims 27 {0 32 wherein the composition is injected.

35 The method of any one of claims 27 {o 32 or 34 wherein the composition

is administered to the central nervous system,

36, The method of any one of claims 27 1o 32 or 34 wherein the composition is administered to the
brain.

37. The method of any one of claims 27 {0 36 wherein g catheter is emploved to adminisier the
compasition.

38. The method of any one of claims 27 {o 37 wherein the composition is a sustained release
compaosition.

39, The method of any one of claims 27 {o 38 wherein the vector encodes an apolipoprotein § having

C112, 8136 and R158 or having C112, $136 and C158.

40, The method of any one of claims 27 1o 38 wherein the vector comprises a nucleotide sequence
having RNAJ sequences corresponding o APOE4 for inhibition of APOE4 mRNA.

41. The method of any one of claims 27 to 38 wherein the mammal is further administered a second
compaosition comprising a nuclestide sequence having RNAI sequencsas corrasponding to APOE4 for
inhibition of APOE4 mRNA.

42. The method of claim 41 wherein the second composition comyprises liposomes.

43. The method of claim 41 wherein the second compaosition comprises nanoparicles.
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44, The method of any one of claims 27 to 38 wherein the mammal is further administered a second
composition comprising an anti-heparan antibody or an antibody that binds to APOE4 or disrupts the

binding of APOE to heparan suifate protecgiyeans, or a nuclectide sequence encoding the antibody.

45, The method of claim 44 wherein a viral vector comprises the nucleoctide sequence encoding the
antibody.
46, The method of any one of claims 41 o 45 wherein the second composition is systemically

administered.

47, The method of any one of claims 41 to 45 wherein the second composition is locally administered.

48, The method of any one of claims 27 {0 47 wherein veclor is an AAV vecior.



