
consisting of SEQ ID NO: 1, an amino acid sequence having 90% or more sequence 

identity to SEQ ID NO: 1, an immunogenic fragment of SEQ ID NO: 1 at least eight amino 

acids long, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID NO: 36, 

SEQ ID NO: 37 and combinations thereof, wherein the PAL polypeptide is expressed on the 

surface of the vaccine vector. 

In one aspect, there is provided a vaccine vector comprising a first polynucleotide 

sequence encoding a PAL polypeptide consisting of a polypeptide selected from the group consisting 
of SEQ ID NO: 1, an amino acid sequence having 90% or more sequence identity to SEQ ID NO: 1 
and an immunogenic fragment thereof at least six amino acids long, wherein the PAL polypeptide is 
expressed on the surface of the vaccine vector. 

In one aspect, there is provided a vaccine vector comprising a polynucleotide encoding a 

polypeptide selected from the group consisting of at least one of SEQ ID NO: 42, SEQ ID NO: 

44, SEQ ID NO: 46, a polypeptide having 95% sequence identity to SEQ ID NO: 42, a 

polypeptide having 95% sequence identity to SEQ ID NO: 44, and a polypeptide having 95% 

sequence identity to SEQ ID NO: 46. 

In one aspect, there is provided a phannaceutical composition comprising the vaccine 

vector as disclosed herein and a pharmaceutically acceptable earner. 

In one aspect, there is provided the use of the vaccine vector of as disclosed herein or 

the pharmaceutical composition as disclosed herein in the manufacture of a medicament for 

enhancing the immune response of a subject to a gram-negative bacterium. 

In one aspect, there is provided the use use of the vaccine vector of as disclosed herein 

or the pharmaceutical composition as disclosed herein in the manufacture of a medicament for 

reducing morbidity associated with subsequent infection of a subject with a gram-negative 
bacterium as compared to a control subject not administered the vaccine vector, 

A vaccine vector comprising a first polynucleotide sequence encoding a PAL 

polypeptide is disclosed. The PAL polypeptide is a heterologous, non-natively expressed, 
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CLAIMS 

We claim: 

1. A vaccine vector comprising a first polynucleotide sequence encoding a PAL polypeptide 

consisting of a polypeptide selected from the group consisting of SEQ ID NO: 1, an amino acid 

sequence having 90% or more sequence identity to SEQ ID NO: 1, an immunogenic fragment of 

SEQ ID NO: 1 at least eight amino acids long, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, 

SEQ ID NO: 6, SEQ ID NO: 36, SEQ ID NO: 37 and combinations thereof, wherein the PAL 

polypeptide is expressed on the surface of the vaccine vector. 

2. The vaccine vector of claim 1, further comprising a second polynucleotide sequence 

encoding an immunostimulatory polypeptide, wherein the immunostimulatory polypeptide is 

expressed on the surface of the vaccine vector. 

3. The vaccine vector of claim 2, wherein the immunostimulatory polypeptide comprises an 

HMGB1 polypeptide or a CD154 polypeptide capable of binding CD40, 

4. The vaccine vector of claim 3, wherein the HMGB1 polypeptide comprises a polypeptide 

of at least one of SEQ ID NOs: 15-23. 

5. The vaccine vector of claim 3, wherein the CDI 54 polypeptide has fewer than 50 amino 

acids and comprises amino acids 140-149 of a polypeptide selected from the group consisting of 

SEQ ID NO: 24, SEQ ID NO: 25, and a homolog thereof or a polypeptide selected from the 

group consisting of SEQ ID NO: 26, SEQ ID NO: 27? SEQ ID NO: 28, SEQ ID NO: 29, and 

SEQ ID NO: 30. 

6. The vaccine vector of any one of claims 2-5, wherein the vaccine vector comprises more 

than one copy of the first polynucleotide and/or more than one copy of the second polynucleotide 

sequence. 

7. The vaccine vector of any one of claims 2-6, wherein the first polynucleotide sequence is 

linked in the same reading frame to the second polynucleotide sequence. 
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8. The vaccine vector of claim 7, wherein the first polynucleotide and the second 

polynucleotide are linked via a spacer nucleotide sequence. 

9. The vaccine vector of any one of claims 1-8, wherein the vaccine vector is selected from 

the group consisting of a virus, a bacterium, a yeast and a liposome, 

10. The vaccine vector of claim 9, wherein the vaccine vector is selected from the group 

consisting of Bacillus spp.? Salmonella spp.? Lactobacillus spp., and Escherichia spp. 

11. The vaccine vector of any one of claims 1-10, further comprising a third polynucleotide 

encoding a second antigenic polypeptide. 

12. The vaccine vector of claim 11, wherein the second antigenic polypeptide is a 

polypeptide selected from the group consisting of SEQ ID NO: 7 and SEQ ID NO: 31, 

13. A vaccine vector comprising a polynucleotide encoding a polypeptide selected from the 

group consisting of at least one of SEQ ID NO: 42, SEQ ID NO: 44, SEQ ID NO: 46, a 

polypeptide having 95% sequence identity to SEQ ID NO: 42, a polypeptide having 95% 

sequence identity to SEQ ID NO: 44, and a polypeptide having 95% sequence identity to SEQ 

ID NO: 46. 

14. A pharmaceutical composition comprising the vaccine vector of any one of claims 1-13 

and a pharmaceutically acceptable carrier. 

15. A use of the vaccine vector of any one of claims 1-13 or the pharmaceutical composition 

of claim 14 in the manufacture of a medicament for enhancing the immune response of a subject 

to a gram-negative bacterium. 

16. The use of claim 15, wherein the enhanced immune response comprises an enhanced 

antibody response, an enhanced T cell response or both. 
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