Claims

1. A vaccine comprising at least two distinct optimized viral HIV-1 polypeptides,
wherein said optimized viral polypeptides correspond fo the same viral gene product,
wherein the viral gene product is selected from the group consisting of gag, pol and env, ang”

wherein the at least two distinct optimized gag polypeptides are selected from any
one or more of the groups: :

(a) SEQ ID NO:3 and 4 (b) SEQ ID NO:3 and 15 {c) SEQ ID NO:4 and 15;

wherein the at least iwo distinct optimized pol polypeptides are selected from any
one or more of the groups: '

{a) SEQ ID NO:12 and 13 {b) SEQ ID NO:12and 14 (¢} SEQ ID NO:13 apd 14; and

wherein the at least two distinct optimized env polypeptides are seiegf:ad from any
ane or more of the groups: S

(a) SEQ ID NO:9 and 10 (b) SEQ ID NO:9 and 11 (¢) SEQ ID NO:‘IFQ and 11.
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2. The vaccine according o claim 1, wherein said at least t\}»\}@ optimized gag viral
polypeptides comprise an amino acid sequence having the sequencés set forth in each of
SEQ ID NO:3 and 4.

3. The vaccine according to claim 1, wherein said at least two optimized pol viral
polypeptides comprise an amino acid sequence having the gequences set forth in each of
SEQ ID NO:12 and 13.

4. The vaccine according to claim 2 further cofnprising at least fwo optimized pol
viral polypeptides, wherein said polypeptide compris/e an amino acid seguence having the
sequences set forth in each of SEQ ID NO:12 andgg.-

5. The vaccine according to claim 4 fupther comprising at least two optimized env
viral polypeptides, wherein said polypeptides gomprise an amino acid sequence having the
sequences set forth in each of SEQ 1D NO:9and 10,

6. The vaccine of any one of claims 1 to 5, wherein said vaccing is formulated for
delivery in a viral vector, wherein said vector is selected from the group consisting of
adenovirus serotype 26 (Ad26), adgnovirus serotype 34 {Ad34), adenovirus serotype 35
(Ad35), adenovirus serotype 48 (Ad48), or adenovirus serotype 5 HVR48 (AdS5HVR48),
poxvirus, modified vaccinia viru/s;ﬁnkara (MVA).

7. The vaccine of clair {6, wherein said vector is an adenovirus serotype 26 {Ad26).

8. The vaccine Qfélaim 6, wherein said vector is a modified vaccinia virus Ankara
(MVA). /

9. The'vacg}f’{e of ény one of claims 1 to 8, wherein said vaccine furiher comprises a
pharmaceutically acceptable carrier, excipient, or diluent.
7

10. yée of the vaccine of any one of claims 1 to § in the manufacture of a
medicament/for treating or reducing the risk of a viral infection in @ mammal, wherein said
medicamertt comprises a pharmaceutically acceptable carrier, excipient, or diluent.

/“51. The use of claim 10, wherein said mammal is a human.

/4 12. The use of claim 10 or 11, wherein said viral infection is a humah

immunodeficiency virus type 1 (HIV-1) infection.
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s 3 A-migthiod-of manufacturing a vaccine for treating or reducing therisk- ofarHv=1—
infection in a human, said method comprising synthesizing the vaccine of any one of claims /
1109.

14. A polypeptide comprising the amino acid sequence of SEQ ID NO: 9.
15. Use of the polypeptide of claim 14 in the manufacture of a medicament 4 r

treating or reducing the risk of HIV-1 infection in a human, wherein said medtcgment
comprises a pharmaceutically acceptabie carrier, excipient, or diluent.
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Claims

1. A vaccine comprising at least two distinct optimized viral HIV-1 polypeptides, wherein
said optimized viral polypeptides correspond to the same viral gene product, wherein the viral
gene product is selected from the group consisting of gag, pol and env, and

wherein the at least two distinct optimized gag polypeptides are selected from any cne or
more of the groups: _ :

(a) SEQ ID NO:3 and 4, (b) SEQ ID NO:3 and 15, and (c) SEQ ID NO:4 and 15;

wherein the at least two distinct opiimized pol polypeptides are selected from any one or
more of the groups: '

(a) SEQ ID NO:12 and 13, (b) SEQ ID NO:12 and 14, and (c) SEQ ID NO:13 and 14; and

wherein the at least two distinct optimized env polypeptides are seiected from any one or
more of the groups:

(a) SEQ ID NO:9 and 10, (b) SEQ 1D NO:9 and 11, and (¢} SEQ ID NO:10 and 11.

2, The vaccine according to claim 1, wherein said at least two optimized gag viral
polypeptides comprise an amino acid sequence having the sequences set forth in each of SEQ
1D NO:3 and 4.

3. The vaccine according to claim 1, wherein said at least two optimized pol viral
polypeptides comprise an amino acid sequence having the sequences set forth in each of SEQ
IDNO:12 and 13. '

4, The vaccine according to claim 2 further comprising at least two optimized pol viral
polypeptides, wherein said polypeptide comprise an amino acid sequence having the sequences
set forth in each of SEQ 1D NO:12 and 13.

5. The vaccine according io ciaim 4 further comprising at least two optimized env viral
polypeptides, wherein said polypeptides comprise an amino acid sequence having the seguences
set forth in each of SEQ 1D NO:$ and 10,

6. A vaccine formuiated for delivery in a viral vector, wherein said vaccine comprises a
nucleic acid molecuie encoding the polypeptides of any one of claims 1 to 5, and said vector is
selected from the group consisting of adenovirus serotype 26 (Ad26), adenovirus serotype 34
(Ad34), adenovirus serotype 35 (Ad35), adenovirus serotype 48 (Ad48), or adenovirus serotype 5
HVR48 (AdSHVR48), poxvirus, modified vaccinia virus Ankara (MVA).

7. The vaccine of claim 8, wherein said vector is an adenovirus serotype 26 (Ad26).
8. The vaccine of ciaim 8, wherein said vector is a modified vaccinia virus Ankara (MVA).

9. The vaccine of any one of claims 1 to 8, wherein said vaccine further comprises a
pharmaceutically acceptable carrier, excipient, or diluent.

10. Use of the vaccine of any one of claims 1 to 8 in the manufacture of a medicament

for treating or reducing the risk of a viral infection in a mammal, wherein said medicament
comprises a pharmaceutically acceptabie carrier, excipient, or diluent.
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11. The use of claim 10, wherein said mammal is a human.

12. The use of claim 10 or 11, wherein said viral infection is a human immunodeficiency
virus type 1 (HIV-1) infection.

13. A method of manufacturing a vaccine for treating or reducing the risk of an HIV-1
infection in a human, said method comprising synthesizing the vaccine of any one of claims 1 fo
9.

14. A polypeptide comprising the amino acid sequence of SEQ 1D NO: 9.

15. Use of the polypeptide of claim 14 in the manufacture of a medicament for treating or

reducing the risk of HIV-1 infection in a human, wherein said medicament comprises a
pharmaceutically acceptable carrier, excipient, or diluent. '
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