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Abstract

Even though schistosomicidal agents and other control measures, including public hygiene and snail control exist, development of an
efficacious vaccine still remains the most potentially powerful method for control of schistosomiasis. In our continuing efforts to develop a
vaccine against schistosomiasis, we have selected a vaccine candidate (Sm-p80), which plays an important role in the immune evasion proces:
of the parasite. Sm-p80 has been shown to confer up to 60% protection in mice following experimental infection. In this initial study, we have
used Sm-p80 plus the Thl response promoting cytokine, interleukin-2 (IL-2), in a DNA immunogen formulation. The vaccine was tested for
its safety and immunogenicity in a baboon model of schistosomiasis. The vaccine generated a Thl type Sm-p80-specific response in baboons
with 1gG,/IgG; ratios of less than 1.0. No detectable lg& 1gG, anti-Sm-p80 responses were present in the immunized baboons. The
antibodies to Sm-p80 were able to kill up to 35% schistosomula in vitro in the presence of complement. These results although preliminary
suggest the potential of Sm-p80 as a viable vaccine candidate for schistosomiasis.
© 2004 Elsevier Ltd. All rights reserved.
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1. Introduction schistosomiasis, independently and under the World Health
Organization (WHO) delineated immunization and challenge
During the last 25 years, many investigators have at- regimen, assessed the protective potential of the six “priority
tempted to identify schistosome antigens that induce partially antigens” (paramyosin, glutathiorgtransferase, fatty acid
protective immune responses. More than 100 such antigensinding 14 kDa protein, IrV-5, triose phosphate isomerase
have been identified, about 15% of which provide varying and Sm23)[1,2]. None of the six antigens in these stud-
degrees of protection and are considered promiflhglt ies provided stated goal of 40% protection or better, in the
is important to note that none of these candidate antigensmouse mode]1,2]. In spite of this, some of these antigens
have induced levels of an immune response approaching tohave been slated to be developed for human tfglsOne
sterile immunity (¢-80% protection) that has been observed of these antigensschistosoma haematobiugtutathioneS-
following vaccination with irradiated schistosome laryak transferase, has already been advanced to clinical &}
Furthermore, two laboratories with recognized experience in and is now in phase Il trialgs]. However, none of the re-
sults from phase | trials have been publisfigd Taken this
* Corresponding author. Tel.; +1 806 354 5524; fax: +1 806 354 5791, t0gether, itwould be prudent to start the careful examination
E-mail addressafzal.siddiqui@ttuhsc.edu (A.A. Siddiqui). and reassessment of those vaccine candidates that are identi-
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fied by novel means, play essential role(s) in the survival of Group 3: The initial immunization was with 500g Sm-
the parasite and are easily accessible to the host. One suchp80-pcDNA3 and 50Q.g pORF-hIL-2 (prepared in PBS)
schistosome antigen is the large subunit of calpain (Sm-p80). [23]. The DNA was injected intramuscularly in the quadri-
This schistosome specific protein was originally identifiedto  ceps. Baboons were boosted with pAPSm-p80-pcDNA3
be involved in membrane turnover of the surface epithelial and 500.g pORF-hIL-2 at weeks 4, 8, and 12.
syncytium[8]. This phenomenon has been considered to be

one of the immune evasion mechanisms utilized by blood- . Blood was Sollectedljust4pr|80r t%t;‘g prlmsry |mcrjnzn|za—k
dwelling helminthg8—10]. tion, at every booster (i.e., 4, 8 an weeks) and 4 weeks

Using various immunization regimens (DNA and protein) after the final immunization (16 weeks). Baboons were anes-

with Sm-p80, four “research groups” have independently ob- :Eetlzed W'tbhl kgtfamm?r/]xyfallne, plrlor_to _thte vempunc:uLe arj[d
served protection levels ranging from 30 to 60% in mice €n were bied from the femoral vein into vacuum tubes to

[11-18] Based on the WHO recommendations (>50% pro- obtain the sera.
tectionin mice), Sm-p80is being considered for human phase
| trials. However, we believe that Sm-p80 or any other schis- 2.2. ELISA
tosome antigen should not be rushed into clinical trials only o
on the basis of the protection obtained in the murine model;  10tal19G, 19G, 19Gz, 19Gs and 19G antibodies were de-
exhaustive protective studies should also be performed in attérmined by ELISA as described elsewh{id]. Briefly, 96
least one other animal model, preferably a non-human pri- well plates were coated with baculovirus generated recombi-
mate before embarking onto human studies. Therefore, innant Sm-p80 (1.2g/well) and blocked with PBS containing
this pre-clinical pilot study, we have examined the toxicity, 10% FCS. Sera from individual baboons (1:200 dilutions)
safety and antigenicity of Sm-p80 in a non-human primate Were added totriplicate wells. As secondary antibodies, horse
model of schistosomiasis. Baboorapiospp.) are natural ~ radish peroxidase labeled anti-human I9G, 1gl8Gy, 19G3
hosts for schistosom§k9], have been shown to complete the and Ig& [24], were used at a dilution of 1:500. The supstrate
parasite life cycle in the absence of infected hunja@k This solution (TMB) was then added to each well and reaction was
non-human primate model has been utilized as experimen-Stopped by 2M HSOy. The absorbance value was measured
tal infection and disease models for human schistosomiasis2t 450 nm. Values obtained from the control group (pcDNA3
[21-22] group) were subtracted from the experimental groups. Results
Inthis report, we demonstrate the type ofimmune response@'€ expressed as the mea. E. of absorbance from two dif-
elicited by the DNA vaccine formulation containing Sm-pgo  ferent experiments (triplicate wells/ELISA). Enc?po_mt titers
and IL-2 as well as the killing of schistosomula in vitro in the - for Sm-p80 specific IgG were calculated from a binding curve
presence of exogenous complement and antibodies obtaine@f OPtical density verses serum (wk 16 bleed) dilution to a

from immunized baboons. cutoff of two standard deviations above background control
values.

2 Materials and methods 2.3. Complement-dependent killing of schistosomula in
vitro

2.1. Immunization protocol and sera collection ) )
Two hundred mechanically transformed schistosomula
In this IACUC-approved study, baboorBapio anubi} were pre-treated for 30min in 30 RPMI 1640 medium
were first screened for parasites and for antibodies that wereith an equal volume of 1:2 diluted antiserum from individ-
cross-reactive to Sm-p80. Baboons were obtained from thet@l baboons (from “Sm-p80-pcDNA3 group” or “Sm-p80-
University of Oklahoma Health Sciences Center baboon PCONA3 plus pORF-hIL-2 group”). The incubation was car-
breeder program and housed at the AAALAC-accrediated M€d out at 37C in 5% CQ atmosphere. As a source of

Animal Resource Facility. Three baboons per group were COMplement fresh guinea-pig serum was then added at 1:9
immunized. as follows: final dilution, with heat-inactivated complement serving as a

control. The resultant cultures were then incubated overnight,
Group 1: The initial immunization was with 500g of the following which live and dead parasites were coun&j26)
control plasmid DNA, pcDNA3 (prepared in PBRB]. The Serafrom baboonsimmunized with pcDNA3 alone were used
DNA was injected intramuscularly in the quadriceps. Ba- as a negative control. The efficiency of killing was assessed
boons were boosted with 5@@ pcDNA3 at weeks 4, 8, by the difference between the percentage of dead schistoso-
and 12. mula in the presence of active and inactivated complement.
Group 2: The initial immunization was with 500g Sm-
p80-pcDNA3 (prepared in PBJ23]. The DNA was in- 2.4, Statistical analysis
jected intramuscularly in the quadriceps. Baboons were
boosted with 50Q.g Sm-p80-pcDNA3 at weeks 4, 8, and Significance between two groups was calculated using the
12. two-sided-test and/or Wilcoxon rank-sum teBtvalues ob-
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