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current Eimeria-bascd vaccines produces substantial vaccine-reaction morbidity and 

economic losses in vaccinated flocks. Thus an effective low-virulence vaccine against 

Eimeria is needed. An. effective vaccine for Eimeria based on conserved immunogenic 

targets may also prove useful as a vaccine against other apicomplexan parasites. 

5 SUMMARY 

A vaccine vector comprising a first polynucleotide sequence encoding an 

Apicomplexan Rhomboid polypeptide and methods of using the same are provided herein. 

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

sequence encoding an Apicomplexan Rhomboid polypeptide optionally expressed on the 

10 surface of the vaccine vector, wherein the Rhomboid polypeptide consists of a polypeptide 

having greater than 90% sequence identity to a polypeptide selected from the group 

consisting of SEP ID NO: 1. SEP ID NO: 2. SEP ID NO: 3. SEP ID NO: 4. SEP ID NO: 

37, SEP ID NO: 38. an immunogenic fragment of SEP ID NP: 1. an immunogenic fragment 

of SEP ID NP: 2. an immunogenic fragment of SEP ID NP: 3. an immunogenic fragment of 

15 SEP ID NO: 4, an immunogenic fragment of SEP ID NP: 37. an immunogenic fragment of 

SEP ID NP: 38 and combinations thereof. 

In one aspect there is provided a pharmaceutical composition comprising the vaccine 

vector of as disclosed herein and a pharmaceutical^ acceptable carrier. 

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

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

enhancing the immune response of a subject against an Apicomplexan parasite. 

In one aspect, there is provided a 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 infection with an Apicomplexan parasite in a subject as 

25 compared, to a control subject not administered the vaccine vector. 

In one aspeetembodiment a vaccine vector comprising a first polynucleotide 

encoding an Apicomlexan Rhomboid polypeptide or an immunogenic fragment thereof and a 

second polypeptide sequence encoding an immunostimulatory polypeptide is disclosed. The 

Apicomplexan Rhomboid polypeptide and the immunostimulatory polypeptide are suitably 

30 expressed on the surface of the vaccine vector. The Apicomplexan Rhomboid polypeptide 

may comprise SEQ ID NP: 1, SEQ ID NP: 2, SEQ ID NP: 3, SEQ ID NP: 4, SEQ ID NP: 

37, SEQ ID NO: 38, an immunogenic fragment of at least one of SEQ ID NP: 1-4, 37-38 or 
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combinations of SEQ ID NO: 1-4 and 37-38. The immunostimulatory polypeptide 

may be a CD154 polypeptide capable of binding CD40 or an HMGB1 polypeptide. The 

CD154 polypeptides include fewer than 50 amino acids and comprise amino acids 140-149 of 

CD154 or a homolog thereof. 

In another embodimentaapeefc. a vaccine vector comprising a first polynucleotide 

encoding an Apicomlexan Rhomboid polypeptide of SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID 

NO: 3, SEQ ID NO: 4, SEQ ID NO: 37, SEQ ID NO: 38, an immunogenic fragment of at 

least one of SEQ ID NO: 1-4 or 37-38 or combinations of SEQ ID NO: 1-4 or 37-38. The 

Apicomplexan Rhomboid polypeptide may be expressed on the surface of the vaccine vector. 

Vaccine vectors according to the present awefttteB-disclosure may be a virus, yeast, 

bacterium, or liposome vector. Pharmaceutical compositions may be comprised of the 

vaccine vectors described herein and a pharmaceutically acceptable carrier. 

In still another embodimentespcet methods of enhancing the immune response 

against an Apicomplexan parasite in a subject by administering a vaccine vector described 

herein to the subject are provided. The enhanced immune response may be an enhanced 

antibody response, an enhanced T cell response or a combination thereof. 

In a still further embodimentespeet, methods of reducing morbidity and mortality 

associated with infection with an apicomplexan parasite in a subject by administering a 

vaccine vector as 
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We claim: 

1. A vaccine vector comprising a first polynucleotide sequence encoding an 

Apicomplexan Rhomboid polypeptide optionally expressed on the surface of the vaccine 

vector, wherein the Rhomboid polypeptide consists of a polvpeptideis-of havings greater than 

90% sequence identity to a polypeptide selected from the group c o ns i stinga-i-j-fcasr-fme of SEQ 

ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 37, SEQ ID NO: 38, 

an immunogenic fragment of SEQ ID NO: 1, an immunogenic fragment of SEQ ID NO: 2, an 

immunogenic fragment of SEQ ID NO: 3, an immunogenic fragment of SEQ ID NO: 4, an 

10 immunogenic fragment of SEQ ID NO: 37, an immunogenic fragment of SEQ ID NO: 38 

andof combinations thereof. 

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. 

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

comprises^ an HMGB1 polypeptide. 

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

polypeptide selected from the group consisting^! ka?ji one of SEQ ID NOs: 15-23, a fragment 

of at least one of SEQ ID NOs: 15-23, a polypeptide having at least 95% sequence identity to 

20 SEQ ID NOs; 15-23 and combinations thereof. 

5. The vaccine vector of any one of claims 2-4, wherein the immunostimulatory 

polypeptide comprises-^ a CD154 polypeptide capable of binding CD40, the CD154 

polypeptide having fewer than 50 amino acids and comprising amino acids 140-149 ofa. 

polypeptide selected from the group consisting of SEQ ID NO: 24, SEQ ID NO: 25 andef a 

25 homolog thereof, or is a polypeptide selected from the "roup consisting of SEP ID NO: 26, 

SEP ID NO: 27. SEP ID NO: 28. SEP ID NO: 29. SEP ID NO: 30 and polypeptides having 

at least 90% sequence identity to at least one of SEP ID NOs: 26-30. 

The vaccine-vector of claim 5, wherein the CD!54 polypeptide i.s SEQ ID NG^-2-^ 

gEQ ID-NO: 27. SEQ ID NO: 28. 

30 £req-tKmee4dentity to at least enc of SEQ ID'NQ:-26-30.' 
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67. The vaccine vector of any one of claims 24-56, wherein the vector comprises more than 

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

sequence. 

7S. 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. 

89. The vaccine vector of claim 1_%, wherein the first polynucleotide and the second 

polynucleotide are linked via a spacer nucleotide sequence, 

9-1-0. 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 10-k The vaccine vector of claim 94-0, wherein the vaccine vector is a Bacillus spp. 

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

encoding a TRAP polypeptide. 

125. The vaccine vector of claim 112, wherein the TRAP polypeptide is selected from the 

group consisting of polypeptides having at least 95% sequence identitveaj to SEQ ID NO: 5, SEQ 

15 ID NO: 6, SEQ ID NO: 7, SEQ ID NO: 40, an immunogenic fragment of SEQ ID NO: 5, an 

J immunogenic fragment of SEQ ID NO: 6, an immunogenic fragment of SEQ ID NO: 7 ande? an 

immunogenic fragment of SEQ ID NO: 40. 

134. The vaccine vector of claim 24-, wherein the first polynucleotide and the second 

polynucleotide encode a polypeptide selected from the group consistingvaccine veeter-eeffipmes 

20 the polypeptide of SEQ ID NO: 32, SEQ ID NO: 34 and©? a polypeptide having 95% sequence 

identity to SEQ ID NO: 32 or SEQ ID NO: 34. 

145. A pharmaceutical composition comprising the vaccine vector of any one of claims 1-134 

and a pharmaceuticaliy acceptable carrier. 

156-. A method of enhancmg the immune response •ag-uinsr-ar-af^»f^te^i-r-pai:aake-ffi-a 

25 Srabieci commising-admiivistering to ihe-subject A use of the vaccine vector of any one of claims 

1-134 or the pharmaceutical composition of claim \4§ in the manufacture of a medicament for 

enhancing the immune response of a subject against an Apicomplexan parasite in-fm-amo-uat 

eT^HH-yg-^v-enhance the-imimH^yes^ease-'Or^fee-sub^esv-te-Tke-ii-B-ieemplexaii parasite. 

167. The usemetfa-e-d of claim 156, wherein the enhanced immune response comprises an 

30 enhanced antibody response, an enhanced T cell response or both. 
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17&. A method of reducing •moFbtdi^^sfKyC'iaied-with infection with an apicomplexan 

i»araate-• iD--a••suhjest comprising administering-tc-the siibiect A use of the vaccine vector of 

any one of claims 1-134 or the pharmaceutical composition of claim 14# in the manufacture 

of a medicament for reducing morbidity associated with infection with an Apicomplexan 

parasite in a subject in an amount duce the morbidity associaied-wftfe 

subsequent infection of the-su-&j-e€4-w-i#i an apicomptexan parask-e- as compared to a control 

subject not administered the vaccine vector. 

18-9. The usemeti-Ydd of any one of claims 15-1.716-18, wherein the vaccine vector is 

administered by a route selected from the group consisting of oral, mucosal, parenteral, sub­

cutaneous, intramuscular, intraocular and in ovo. 

19 2-0. The usemethod of any one of claims 15-184-6-4-9. wherein the subject is member ef a 

poultry species or a mammal. 

QA~. The-fflethed-ej^kiim 18, wl^r-ei&4he^-mi4fey-sfeei^s4g--a-<7hkken or-tepkey.-

The method of any one-ef-e-laims-KT-Sl, wherein the subj eons a mammal: 

203-. The usemethod of claim j_955-, wherein the subject is selected from the group 

consisting of a human, swine, chicken, turkey andor cow. 

214. The usemethod of any one of claims 15-2016-23, wherein-#em about 104 to about 109 

vector copies of the vaccine are administered to the subject. 

2S-. The-metfeed-ef any one of claims 16 2-^r^vh^reiB--#<-m--abetti'-40ri to about 10^-veeta-r 

eepics-ef the vaccine are admimstered-4o4he-subject. 

226. The usemeAee of any one of claims 15-2144-2-e, wherein the vaccine vector is killed 

prior to administration to the subject or is not capable of replicating in the subject. 

237. The useme#>a0 of any one of claims 15-221.6 26, wherein the Aapicomplexan parasite 

is selected from the group consisting of Eimeria, Plasmodium, Toxoplasma, Neospora and 

Cryptosporidium. 


