


Brit. Med. Bull. 1959 

“What marvelous things have resulted from the early work of the three teams at the Lister Institute, led by Rob Race 

and Ruth Sanger, Walter Morgan and Winifred Watkins, and Arthur Mourant and Elizabeth Iken! 

…….. and certainly you may refer to me as grandfather of KODE technology, but if so my wife Joan is a grandmother!” 

– Peter Sneath 2009 

1923 - 2011 19xx - 2005 













Function-Spacer-lipid constructs of blood group A & B (trisaccharides) 







FSL peptides 















FLRO4 kodevirions 



Surface antigen labeling 
(FSL-A + anti-A  then secondary anti-Ig fluorescein detection) 

Fixed endometrial cells Hatched embryos 

RL95 endometrial cell line 



Confocal biotin embryo kodecyte 
(secondary label – avidin-Alexafluor®) 



kodecyte adhesion 
(biotin sperm kodecytes and streptavidin-coupled DynaBeads®) 

Rate of attachment <1 sec 

 

Cells immobilised but  

viability unaffected 

 

 



Injected 
FSL-FLRO4 infusion in Zebra fish 



FSL-FLRO4 ingestion 
Zebra fish embryos swum in FSL-FLRO4 

0.5 mg/ml FSL-FLRO4  

   

•  incubated in FSL-FLRO4 for 2.5d 

•  present 5 days post wash 

 

0.1 mg/ml FSL-FLRO4  

–14 hrs post wash 



In vivo kodecyte tracking 
FLRO4 bone marrow kodecytes in Zebra fish 



125I kodevirions bioimaging 





Red cell biotin kodecytes binding to  

FSL-biotin + avidin modified polycarbonate microspheres 



Red cell biotin kodecytes binding to  

FSL-biotin + avidin modified polycarbonate microspheres 



FSL biotin modified Staphylococcus aureus binding to  

FSL-biotin + avidin modified polycarbonate microspheres 





Inkjet printing FSL constructs on to paper 



Mapping ABO MAbs with printed FSLs 

 

R 







Agglutination - antigen dilutions 
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Flow cytometry – Atri kodecytes 
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AB kodecyte vs different MAbs 



FSL-tri vs FSL-tetra 

R = spacer - lipid 



MAbs vs tri- and tetra- saccharides 
SPECIFICITY (50 μMol) 



MAbs vs tri- and tetra- saccharides 
SPECIFICITY (50 μMol) 



MAbs vs tri- and tetra- saccharides 
typical μMol SENSITIVITY against poorly tri- reactive anti-B reagents 



Lewis kodecytes vs MAbs 



Lewis kodecytes vs MAbs 



Impossible phenotypes – AcqB kodecytes 



Antibody quantitating kodecytes 
Galili kodecytes vs pig to human (xenotransplant) serum 





Kodecyte sensitivity to MAb deterioration 



kodecytes (grade 2+ or 3+) 

Current Opinion in Hematology 2009; 16(6):467-472  



kodecytes (grade 1+ or 2+) 

Current Opinion in Hematology 2009; 16(6):467-472  



kodecytes (grade w or 1+) 

Current Opinion in Hematology 2009; 16(6):467-472  







Preparation of kodecytes 

O cells were transformed into AB cells with controlled but varied levels of A and B antigen 



Grade ++++ ++++ +++ ++ + - - 

Kodecyte 
A100 
B300 

A  50 
B150 

A25 
B75 

A12 
B38 

A  6 
B19 

A3 
B9 

 
A1.5 
B4   

 

Grade - ++++ ++++ ++++ - 

Natural 
cell 

 

 
O 
 

A1B A1B A2 

 
B 
 

Examples of typical anti-A grades for 
natural cells & kodecytes 



Examples of typical teaching panels with 
natural cells & kodecytes interspliced 

Grade - ++++ ++++ - - - ++++ - + - ++ + 

Panel cell O A2 
A100 
B300 

B O 
A6 

B19 

 
A2 

 

A6 
B19 

A12 
B38 

A6 
B19 

A12 
B38 

A12 
B38 

Grade 
- ++ ++ - + - +++ +++

+ 
+++ +++

+ 
+++ +++

+ 

Panel cell 
 

 
O 
 

A12 
B38 

A12 
B38 

B 
A12 
B38 

B 
A25 
B75 

A2 
A25 
B75 

A2 
A25 
B75 

A2 





New tools in development … 

• Hemolysis panels  

• Indirect antiglobulin 

• Polyagglutination/panagglutinin 

• AIHA – cold & warm 

• LFA/HFA 





MUT & Mur vMNS FSL constructs 



MUT, Mur & MUT+Mur kodecytes  
Heathcote et al., Transfusion 2010; 50: 635-641 



MUT+Mur kodecyte performance 
Nadarajan et al., Vox Sang 2011: early view 



Cytomegalovirus kodecytes  
Georgakopoulos et al., Vox Sang 2012; 102: 72-78 



Syphilis kodecytes  
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Inhibition of HIV cell infection  
 



The Lancet 1963 





Survival of 3% compatible & incompatible kodecyte transfusions 











http://support.nybloodcenter.org/monoclonal 


