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“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 lken!

........ and certainly you may refer to me as grandfather of KODE technology, but if so my wife Joan is a grandmother! ”
— Peter Sneath 2009



FSL constructs
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solution phase FSL micelles
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Function-Spacer-lipid constructs of blood group A & B (trisaccharides)
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Chart 3. Scale comparison of FSL-A with FSL-HA. FSL-HA is 40 oligosaccharide (~8 kDa), whereas FSL-A,; is a trisaccharide.



FSL-FLROA4(fluorescein)

FSL-tyrosine
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FSL peptides




1.9nm (Ad) 11.5nm (CMGy)
flexible optimizes presentation
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biologically inert 7.2nm (CMG2)

unreactive with undiluted serum
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Table 4
Serologic reactions of blood group A kodecytes created with different FSL spacers
FSL-A;y° FSL-A kodecyte serologic reactions” against dilutions of monoclonal anti-A
Spacers© 1M 1 2 4 8 16 32 64 128 256 512 1024
Ad 50 +4+++ ++++ +4+++ +4+++ ++++ +4+++ +++ ++ ++ + -
10 +++ +++ +++ ++ ++ ++ ++ + - - -
5 ++ ++ + + — - — - — - -
CMG, 50 +4+++ ++++ +4+4++ ++++ ++++ ++++ +++ +4++ ++ + +
10 ++++ ++++ +4+++ +++ +++ +++ +++ ++ + + -
5 +++ +++ +++ +++ ++ ++ + + * - —
CMG4 50 ++++ ++++ +4+++ +4+++ ++++ ++++ +++ +++ ++ + +
10 +4+++ ++++ +4+4++ +++ +++ +++ +++ ++ ++ + -
5 +++ +++ +++ +++ ++ ++ ++ + + - —

2 All FSL constructs have A trisaccharide and DOPE as the lipid tail.

b Serologic reactions observed against dilutions of monoclonal anti-A in gel reaction cards and scored as ++++ (maximal agglutination), +++ (strong), ++ (medium), + (weak),
+ (equivocal) and — (unreactive).

¢ Spacers are as described in Chart S2.
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A novel bioactive surface within 2 hours
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cells/virions/ 37°C
microspheres/ '
1part bacterium Koded and
FSL(s) ‘ ready to use
mix and
Incubate
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—stablished applications

CEl |S surfaces

solutions :
0rganisms bacteria

VIrUSes

Vesicles
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FLRO4 kodevirions

— VSV unlabeled
— VSV-FSL-FLRO4 1 ug/ml

— MV unlabeled
—— MV-FSL-FLRO4 100 ug/mi
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Surface antigen labeling

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

“"‘3 o

0.1 mg/ml FSL-FLRO4
—14 hrs post wash

* incubated in FSL-FLROA4 for 2.5d
» present 5 days post wash

0.5 mg/ml FSL-FLRO4



In vivo kodecyte tracking

FLRO4 bone marrow kodecytes in Zebra fish
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125] kodevirions bioimaging

Sequential in same animal

VSV-FSL-"|

1 4 24
hours post IP infusion



Recovery of A+biotin kodecytes from whole blood

in vivo transfusions
A-incompatible A-compatible

24h  48h

Avidin agarose capture of
A+biotin kodecytes <
from whole blood
via their FSL-biotin label

Anti-A gel capture of
A+biotin kodecytes
via their FSL-A label

24h  48h
, | = A+biotin kodecytes
-

L - - ./ normal red cells

normal red cells



Red cell biotin kodecytes binding to
FSL-biotin + avidin modified polycarbonate microspheres
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Inkjet printing FSL constructs on to paper




Mapping ABO MADbs with printed FSLs

4N sAic 4Alc
4A2¢c 4A2c 4A2C

i SRt 4¥c '
4B2¢ 4B2¢ %

GalNAca1-3[Fucal-2]Galp1-R

GalNAca1-3[Fuca1-2]Galp1-3GIcNACB-R
GalNAca1-3[Fuca1-2]Galp1-4GIcNACB-R
GalNAca1-3[Fuca1-2]Galp1-3GalNAca-R
GalNAca1-3[Fuca1-2]Galp1-3GalNAcB-R
GalNAca1-3[Fuca1-2]Galp1-4Glcp-R
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Agglutination - antigen dilutions




MFI

Flow cytometry — Ayi kodecytes
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AB kodecyte vs different MADbs

FSL-A (ug/ml)
FSL-B (ug/ml)

% of 40:300 mix

MAD serologic scores against AB kodecytes

Anti-A (MAb-2A)

Anti-A (MAb-CA1)

40 36 32 28 24 20 16 12 a8 4
300 270 240 210 180 150 120 80 60 30
100 a0 B0 70 60 50 40 30 20 10
ot +++ o ot o + (+) (+) - -
+4++ +++ +++ ++ ++ ++ ++ ++ +




FSL-tri vs FSL-tetra

GalNAco1-3[Fuca1-2]Galp1-R

4GIcNACB-R

R = spacer - lipid



MADs vs tri- and tetra- saccharides
SPECIFICITY (50 umol



MADbs vs tri- and tetra- saccharides
SPECIFICITY (50 umol

4 MM oA M e
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MADbs vs tri- and tetra- saccharides
typical uMol SENSITIVITY against poorly tri- reactive anti-B reagents
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100

150

200

OTri

OTetra



Lewis kodecytes vs MADs

Serologic scores against MAD dilutions

CONT
MAb 1 2 4 8 16 32 64 128 256
-Le? ++++ A+ ++ + - - - - -
Le® kodecytes 50ug/mi
_Leb - - - - - - - - - -
Le?  +4++ +++ ++ + - - - - -

Natural Le{a+b-)

-Leb




Lewis kodecytes vs MADs

Serologic scores against MAD dilutions

Le® kodecytes 400ug/mi

Le® kodecytes 50ug/mi

Natural Le{a+b-)
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Impossible phenotypes — AcgB kodecytes
A GalNAca1-3[Fuca1-2]Galp1-R
B Gal  a1-3[Fucal1-2]Galp1-R

AcgB GalN a1-3[Fuca1-2]Galp1-R

Anti-A Anti-B Anti-AB Anti-AcqB
RBC 6A 6B 8B* 6AB 7AB AcqB
AcqB-kodecyte 0 0 4 0 4 3
Acq-B 4 0 4 4 4 4

* anti-B 8B also reacts with acquired B



Antibody quantitating kodecytes

Galili kodecytes vs pig to human (xenotransplant) serum

Serum 1

Gala1-3Galf1-4GIcNAc-R
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Kodecyte sensitivity to MADb deterioration

Time (mins @ 60°C)
Titre vs A, cells

% remaining activity

Natural A> cell
A kodecyte 20ug/ml

A kodecyte 15ug/ml

anti-A degradation

0 10 12.5 15
1:256 1:32 1:8 1:4
100% 13% 3% 1.5%

Serology against degraded anti-A

bt b otk SRR
ot + o+ - -
RS + . .




Distribution

kodecytes (grade 2+ or 3+)
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Current Opinion in Hematology 2009; 16(6):467-472




Distribution

kodecytes (grade 1+ or 2+)
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Distribution

kodecytes (grade w or 1+)
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Current Opinion in Hematology 2009; 16(6):467-472
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Preparation of kodecytes

Function
RBC 370C
Spacer
1part 1part Incubate
FSL RBC 60 mins Kodecytes
. — — -
Lipid

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



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

Grade ++++ ++++ +++ ++ +
o decrte A100 A 50 A25 A12 A6 A3 AL5
Y B300 B150 B75 B38 B19 B9 B4
Grade - ++++ ++++ ++++

Natural

cell O A]_B A]_B Az B



Examples of typical teaching panels with
natural cells & kodecytes interspliced

A100 A12 A12 A12
Panel cell
© B B300 : © 319 B 319 B38 319 B38 B38

Panel cell Al12 Al12 Al12 A25 A25 A25
B38 B38 B38 B75 B75 B75



Natural NEGATIVE

Kodecytes WEAK

ceseeyrestaconm | I I I e ] W e

Kodecytes STRONG

Natural STRONG

Analysis of the accuracy of student results

. Correct scoring . Scoring too weak

. I ¢ . negative as positive
ncorrect sconng positive as negative

KEY

Scoring too strong




New tools in development ...

Hemolysis panels
ndirect antiglobulin

Polyagglutination/panagglutinin
AIHA — cold & warm
LFA/HFA
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MUT & Mur vIMNS FSL constructs




MUT, Mur & MUT+Mur kodecytes

Heathcote et al., Transfusion 2010; 50: 635-641

Characterized Monoclonal
Polyclonal Sera Reagents
Red Cell Anti-MUT Anti-Mur Anti-Mi®/Mi [1l/Mur
(n=4) (n=5) (n=4)
MUT kodecyte 4/4 0/5 0/4
Mur kodecyte 0/4

4/4

MUT+Mur kodecyte

Gp.Mur (n=6) 4/4

5/5 0/4
5/5 4/4




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

Screening Panel
Antibody Standard vMNS Kodecyte

+/- Mi® kodecytes Impact
Screens (n) 95,587 47,914
Pos Screen 3.18% 3.97%
Unresolved 0.47% 0.70% +0.33%

Screening Panel
Antibody ID  Standard VMNS Kodecyte

+/- Mi? kodecytes Impact

Le® 6.7% 3.2% -3.5%
Le® 2.5% 1.7% -0.8%
P1 0.4% 0.2% -0.2%

Others 89.5% 89.1%




Cytomegalovirus kodecytes

G Georgakopoulos et al., Vox Sang 2012; 102: 72-78
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Fig. 3 Haemolysis curves of 0-8 mg/ml cytomegalovirus kodecytes
following incubation with [l buffer, A Intravenous immunoglobulin or
European Pharmacopoeia Biological Reference Preparation standard and
the addition of 153 CHso/ml of Guinea pig complement. The samples were
analysed in duplicate, and the mean haemolysis curve for each sample is
shown.



Syphilis kodecytes

Table 2. FSL-SYPH3 gelcard Method 2

Q
comparison with TPHA and RPR 2l
of 98 EIA+TPPA positive samples
o 22R0E
Positives by method ogeel,
o220
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. ol 0080
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Figure 3. Examples of 99
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Inhibition of HIV cell infection

HIV 1lIB Infection (p24 pg/mL)
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The Lancet 1963

TEMPORARY SUPPRESSION OF LEWIS
BLOOD-GROUP ANTIBODIES TO PERMIT
INCOMPATIBLE TRANSFUSION

P. L. MOLLISON
M.D. Cantab., F.R.C.P.

MARGARET J. POLLEY PATRICIA CROME
B.Sc. Wales M.B. Lond.

From the Medical Research Council Experimental Hematology
Research Unit, Wright-Fleming Institute of Microbiology,
St. Mary’s Hospital Medical School, London, W.2

Patrick Loudon Mollison, 1914-201m



Immunise with A Le(a-b+) saliva

COMPATIBLE g‘&

. . - v
(anti-A negative) S~
biotin kodecytes

Gb3+biotin kodecytes
A+biotin kodecytes

INCOMPATIBLE
(anti-A positive)

A+biotin kodecytes

Determine anti-A status

Bleed to determine kodecyte survival



Survival of 3% compatible & incompatible kodecyte transfusions

COMPATIBLE INCOMPATIBLE

— A

(anti-A negative) (anti-A positive) (anti-A negative) r (anti-A positive)
biotin/GB3 +biotin biotin/GB3 +biotin A+Dbiotin A+Dbiotin

% kodecytes kodecytes kodecytes kodecytes

.0

25
l' 'I

20

i i i
Wi Mnad || i

o0 2 8 24 48 72 96 0.1 8 24 48 72 96 01 2 8 24 48 72 96 0.1

Survival

=
24 48

sampling time post transfusion (hours)



Immunise with A Le(a-b+) saliva Determine anti-A status - POSITIVE

Infuse FSL-A

INCOMPATIBLE
(anti-A positive)

A+biotin kodecytes Bleed to determine kodecyte survival



Transfusion survival

100%;

50%;

0%

. Immunised (anti-A positive)

. FSL-A neutralised anti-A

10% kodecyte transfusions

Naive (anti-A negative)




Transfusion survival

100%;

50%

0%

Naive (anti-A negative)

. Immunised (anti-A positive)

FSL-A neutralised anti-A

10% kodecyte transfusions

L J
~

Re-challenge
2" transfusion
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accelerating R&D and
creating new product possibilities
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http://support.nybloodcenter.org/monoclonal



