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Apicomplexan parasites 

 Toxoplasma 

 Cryptosporidium 

 Malaria 

 Neospora 

 Babesia 

 Eimeria 

Many of 
them were 
Zoonosis 

Many of them were 
big problems for 

human, live stocks 
& poultry industry 



All hosts make  

gametogony 



Ultrastructural apical complex of 

Aicomplexan parasite  

Scholtyseck, E. 1979 

Exception 

 Cryptsporidium 

 Malaria 



Ultrastructural apical complex of 

Aicomplexan parasite  

Scholtyseck, E. 1979 



Host cell recognition 

Parasite movements 

Cell to cell adhesion 

Regulated protein secretion 

Conoid penetration 

 Induction of a parasitophorous vacuole 

 Interiorization of the parasite 

The invasion process of 

Apicomplexan parasite 

A series of complicated steps 





Chicken monoclonal antibody 

Gastrointestinal 

parasites 

parasitizing 

chickens 
(Eimeria) 

B Lymphcytes Chick myeloma 

＋ 

Cell fusion 

Screening 

Ｙ 

Ｙ 
Ｙ Ｙ 

Chicken Monoclonal 

 Abs homologous  
recombination 

V region C region 
Pseudogene  

variable region 

Antibody 
Variable 
 region 

Cloning 

Ｙ 

Antigen 

Antibody 

(Sasai et al., J. Parasitol. 1996他) 



Characteristics of chicken monoclonal antibody (mAb) 

Eimeria acervulina 

6D-12-G10 

50μm 10μm 

Inhibition test of sporozoite invasion in vitro 

(Sasai et al., J. Parasitol., 1998; Matsubayashi et al., Vet. Parasitol., 2005, others) 



The chicken monoclonal antibodies 
which recognized the apicomplexan 
antigens associated with the invasion 
to host cells 

E. acervulina sporozoite 

Eimeria 

 (all chicken’s spicies) 

Toxoplasma 

Neospora 

Cryptsporidium 

Plasmodium 



Two-dimensional Western blot analysis of 

E. acervulina antigensstained with mAb. 

Parasitol Res (2016) 



LC-MS/MS analysis for the spots 

Parasitol Res (2016) 

The protein in spots was identified 

 as E. acervulina EF-1α. 



1. E. brunetti 
2. E. maxima 
3. E. mitis 
4. E. necatrix 
5. E. praecox 
6. E. tenella 
7. Toxoplasma 
8. Neospora 

The chicken monoclonal 
antibodies which 
recognized the 
apicomplexan antigens 
associated with the 
invasion to host cells 



Immunoelectron microscopy with mAb 6D-12-G10 

Localization matches the cytoskeleton, Of 

Cryptosporidium sporozoite but is transmembrane 

After cell 

membrane 

lysis 

Cross section 

of tip 

J Biol Chem. 2013 
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mAb 6D-12-G10 
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anti-actin 
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Identification by LC-MS / MS 

  

pH 

 

Identification of antigen 

  

 1.3kbp protein without intron 

 Preparation of peptide antibody with 

internal sequence 

45-kDa→ 

31-kDa→ 

66-kDa→ 

pH 3.0 
  ↓ 

 

pH 10.0 
  ↓ 

 

anti- EF-1α peptide 

J Biol Chem. 2013 



Malaria merozoite 

Blood stage Merozoites are weak 

against immune attack and drugs 

 

 

 

 

 

Check the cross-reactivity of anti-conoid Mab 

It is a target of vaccine and the 

drug development 

There is no conoid-like 

structure in Malaria same as 

Cyptosporidium 
Alan F. Cowman et al. /j.cell.2006 

http://www.sciencedirect.com/science?_ob=MiamiCaptionURL&_method=retrieve&_udi=B6WSN-4JB9231-H&_image=B6WSN-4JB9231-H-7&_ba=&_user=895460&_coverDate=02/24/2006&_rdoc=1&_fmt=full&_orig=search&_cdi=7051&_pii=S0092867406001814&view=c&_isHiQual=Y&_acct=C000047564&_version=1&_urlVersion=0&_userid=895460&md5=84cbacccd7a63535d1c48313a84c8047


Reactivity with chicken monoclonal antibody 

Trophozoites 

(Division /  

differentiation) 
(After  

invasion) 

Merozoites Ring form Schizogony Merogony 

Un- 

published 

data 
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Reactivity with chicken monoclonal antibody
Normal

Chicken IgG

50kDa, pI 9.7

Protein (organism) molecular mass 

[kDa] / pI

Database 

accession no.

sequence 

coverage

Score

Elongation factor 

1 alpha (EF1α) (P. vivax)
48.955 / 9.12 XP_001616354 20 % 273

CBB Stain
Detected peptide

Un published 

data 



Cell membrane 

Receptor 

Ligand 

Protozoan 
 plasma membrane 

C. parvum Elongation  

factor 1α (Ef-1α） 
Discussion 

Motor proteins that react with 

the cytoskeleton (such as 

plant cells) 

It is thought that it contributes 

to signaling that causes 

parasite body movement and 

leads to active invasion 

Antibody 

× 

Adhesion 

When synthesizing proteins 

from RNA, Ef-1α is a protein 

that promotes polypeptide 

chain elongation. 

Signal 



 Treatment for Apicomplexan parasites using 

Chimaera antibody 

 

Chicken  

Monoclonal 

Antibody 

Chimaera 

recombinant 

Antibody(66%) 

Chimaera 

recombinant 

Antibody(90%) 

Hominized 

Recombinat 

antibody 

Safety for human is going up 



Chicken monoclonal antibody  

          → Making of Recombinat vaccine 

Ribas-Aparicio RM et al , 2017 

(DOI: 10.5772/intechopen.69273) 



Our future Targets 

 Transitions in morphological forms and rapid 
development of the asexual schizonts of Eimeria 
tenella through serial passaging in chicks. (Infect 
Genet Evol. 2019 Nov) 

 Novel Characteristics of Mitochondrial Electron 
Transport Chain from Eimeria tenella. (Genes 
(Basel). 2019 Jan ) 

 First surveillance and molecular identification of 
the Cryptosporidium skunk genotype and 
Cryptosporidium parvum in wild raccoons (Procyon 
lotor) in Osaka, Japan. (Parasitol Res. 2018 Nov) 



Wild raccoons 

Not domestic 

  Risk of Rabies 

  & other serious 

Zoonosis 



Our Goals 

Alternatives to Antibiotics 

Challenges and Solutions in Animal 

Health and Production 





Acknowledgments 

Dr. Kim Jin-Kyoo (Changwon National Univ, Korea) 

Dr. Tani H, Dr. Furuya M, Students in my Lab. 

Dr. Wergin WP (USDA, Beltville, USA) 

Dr. Fayer R. (USDA, Beltvill, USA) 

Dr. Matsuda H (Hiroshima Univ.) 

Dr Hemphill (University of Berne, Switerland) 


