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Overview of VAL technologies ParaFishControl

VAL Technologies-2020
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VAL antibody technology

VAL utilises short
synthetic peptides

SPOTLIGHT ON VERTEBRATE ANTIBODIES LIMIT

Vertebrate Antibodies Limited (VAL) is a spinout company of the University of Aberdeen, which produces highly specific VERTEBRATE
monocional antibodies. VAL has been working in partnership with Ximbio since 2013 and curently a portfolio of VAL's antibodies are ANTIBODIES

available on Ximbio

technology

use*

”This is believed to be the shortest
length for an immunogen currently in

t. Duncan from University of Aberdeen published a novel technique of generating monocional antibodies using short peptides as immunogens
sed and recombinant approaches (Duncan, ME et o/ 1992 J. immunological Methods). This method revolutionalised the field and its basic principles
/AL today. Beatriz Cash and Ayham Alnabuisi, VAL's co-founders, further advanced the peptide technology by developing a prediction algorithm

|t-peptide is selected in a way to resembie the native target thus generating antibodies recognising proteins in their natural environment. Further

be hybridoma production protocols has placed VAL at the forefront of antibody production. . Several awards including the Commercialisation Award
ighout Aberdeen University and Encompass Kick Start and SMART-SCOTLAND awards enabled VAL to further perfect the peptide approach

tial tumour biomarker discovery platform and generate research toos towards model organisms and commercial species of farmed animals.
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* Advantages:
* Highest specificity
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e Can target one amino acid :
change -(BRAF V600E)

* Time, cost effective & high
throughput

www.parafishcontrol.eu

INIQUE
UNIQUE
VAL employs a unique methodology to generate monoclonal antibodies. Firstly the target is selected:; VAL specifically looks for academically interesting targets that
have unknown biological functions and disease implication, have littie published upon them and have no or few antibodies reactive to them.

protein family members and a unique stretch of 10-12 amino acids is idenified. This
‘reason, the number of epitopes to generate the antibodies is very limited, resuling in

VAL antibodies can target specific isoforms of a protein, post-transiational modification

and even one amino acid change . Furthermore, the short peptides are selected to cross-react with ofher research models further idening their impact. Once

generated,, all antibodies are validated through the use of Westem bloting and immunohistochemistry sing a tissue microarray containing several maiched %

VAL METHODOLOGY

‘protein target is selected its amino acid sequence is aligned with ot
10 be the shortest length for an immunogen currently in use. F
b "

diseased versus normal samples.

Due to the superior specificity and reproducibility, VAL primarily produces monocional antibodies rather than polyclonal antibodies. This approach aiso reduces the
use of animals for the generation of antibodies.

VAL ANTIBODY SUCCESSES

Certain clones produced by VAL have allowed significant discoveries to be made. Clone TSP3G2*A3, aided in the characterisation of a potential novel colorectal
cancer biomarker. Cytochrome P450 26B1. This was achieved as VAL was able {o create specific antibodies to each of the proteins in the Cytochrome 26 family by
exploiting their C-terminal amino acid diversity. Previously only Cytochrome P450 26A1 had been characterised, the recent development of clone TSP3G2°A3

enabled the discovery of a novel drug target for colorectal cancer. (Brown ef ! 2014 PLoS One)

The development of clone M33-PSB11 against BCL2 Associated Transcription Factor 1 (BCLAF1) also made a significant contribution to the oncology field. The
immunohistochemistry test of BCLAF1 antibody demonstrated that BCLAF 1aberrently localised in cancerous tissues. Specifically, a weak presence or complete '

absence of BCLAF1 expression in the nucleus can be associated with a poor prognosis in cancer patients (Brown et al 2015, Histopathology).

Looking towards the future, VAL is looking to add on their existing collaborations with academic institutes and industrial entities aiming to generate research tools and
immunoassyas to a wider spectrum of research models and commercial species. These antibodies will be made available to the wider scientific community through
Ximbio,
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Solution 1-develop antibodies to 5=
commercial Species ParaFishControl

« Pathogen Detection:

Vaccines, Adjuvants &

Tilapia Lake virus Immunostimulants:
: : IgM, IgT, IFNg, IL4, IL22,
Iridovirus, L17 1L21
Extra small virus-like particles (XSV) ’
Infectious pancreatic necrosis virus IL21+ cells IgD+ cell clusters  |FNg+ cells

Betanodavirus j! ¢

Overall Health:

Serum amyloid A Basic Research:

C-reactive protein Mx, CD3, TIMP2a, MMP9, RYK, CCT2
Tumour Necrosis Factor alpha

Alanine aminotransferase
Ghrelin, Orexin, leptin, Irisin
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Pept|d e Technol ogy ParaFishControl
Hydropho | Molecular Immunogencity
KRPFPSILRF 3 0 12.49 3 9.27 1259.74 7
EDSQMVEMDR 1 4 3.53 -3 23.68 1238.48 0
KDPTSRTPVNQ 2 1 9.83 1 18.55 1241.63 0
GETVTLPRSK 2 1 9.8 1 16.68 1086.6 0
NEFKEVYQRA 2 2 6.91 0 19.01 1282.62 0
QYGTSDNNI 0 1 3.04 -1 14.04 1010.42 0
PIERKAIPQR 3 1 11.35 2 17.26 1206.71 0
KASNPEQTA 1 1 6.79 0 17.8 944.45 0
KAQLIDRGYP 2 1 10.1 1 15.63 1159.63 7
KEIPDDEQSD 1 5 34 -4 29.13 1174.49 7
KLIPRSHKEK 4 1 10.84 3 22.3 1234.74 7
TLEYKDENTNEY 1 4 3.57 -3 24.76 1517.64 7
TFLKDFCVHA 1 1 7.17 0 12.27 1179.57 7
LP TPY 0 0 5.47 0 5 1122.59 7
AQAIYSRPHP 1 0 10.35 1 12.72 1138.58 7

Generate a software to predict immunogenicity
profile
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Al software- learning capabilities A

ParaFishControl

Green line is antigenic- able to

@ 2
ek = elicit an immune response.
@ = Red line is not antigenic- will not
[ 1
(2

elicit immune response.
Black line is of medium
antigenicity.

Al software

* Predict immunogenic/antigenic regions
« Software developed using experimental data
« The software has deep learning capabilities
« Agen etic Algorithm is incorporated into the software based on Darwin’s theory of natural
evolution and hybrid and crossover in order to Improve prediction accuracy

©® O \
\Qg_b%\ Dominant/recessive
P L1 signatures
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Al software appllcatlons ParaFishControl

i
=
c—
=
oy

Al software
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Solution 2: Diagnostic design A

ParaFishControl

1
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® regions/epitopes
Anti- IgM, IgG specific to studied str Human score
species Mo Hu
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Solution 2: Diagnostic design i
(multi-pathogen detection) ParaFishControl

Pathogen 1 I —|
Identify most

Al software antigenic protein/s

| —

Pathogen 2 — E

Identify most antigenic
regions/epitopes

Anti- IgM, 1gG specific to studied

species
é% Infected

species
sera

ﬁ.;@- Coat plat
X% ¥

Expression of
composite antigen
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Solution 3: Subunit vaccine Design ParaFishControl

I

‘ Al software ‘

Identify most

Identify most
antigenic protein/s

antigenic
regions/epitopes

Vaccine

Y N
Expression of
composite antigen
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Solution 3: Multivalent vaccine ParaFishControl

Pathogenl_

Al software

Identify most

. : | - |
antigenic Pathogen 2&

protein/s

Identify most antigenic
regions/epitopes

Vaccine

Recombinant protein
technology

X% X5

Expression of
Composite antigen
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VAL recombinant technology A

ParaFishControl

Options for E. coli and eukaryotic expression systemes.
Codon-optimisation for high-level expression.
Ligation-free rapid cloning system

Streamlined production and purification

Tiehui Wang

Flagellins

L
‘!Ei l:'u \
%

Disease
MEES
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Solution 4: develop recombinant A

. ParaFishControl
P roteins

Recombinant proteins produced
« 30recombinant flagellins from broad arrange of bacterial species:

Piscirickettsia salmonis Edwardsiella tarda Edwardsiellaictalurid

Listeria monocytogenes Pseudomonas aeruginosa Salmonellatyphimurium

Vibrio anguillarum Pseudomonas putida Aliivibrio salmonicida
Aeromonas hydrophila Yersinia rucker Pseudomonas syringae pv. pisi
Pseudomonas putida Bordetella pertussis Legionella pneumophila

Bacillus cereus

* Bioactive recombinant cytokines from broad Atlantic salmon, tilapia and

zebrafish.
Type | and Il interferons, IL-13, IFNy, IL-2, IL-6, TNFa etc.

« Recombinant proteins for health markers.
SAA5, CRP, Leptin,
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Solution 5: Flagellins are the most potent >
immune stimulants in vitro in fish cells ParafishCentrol

www.parafishcontrol.eu

— H . = =
1 —Control Flagellin: 100 ngimi PGN: 5,000 ngmi “=LPS: 5,000 ng/imi
A. IL-1p1 B. IL-1B2 C.IL-6
*
100 x 1,000 — - % 10,000 <
* * * : *
x * * * *
* * L,
* % E 100 N \ ' 1,000 — t
10 B : * * “
* * 100 +—=%
* * 3
10 * . x
x 10
1 *
1 - *
1 -
<)
g’ 0.1 i 1 T . 0.1 T : T ) 0.1 , . - : ,
g 1h 2h 4h 8h 24h 1h 2h 4h 8h 24h 1h 2h 4h 8h 24h
o D. TNF-a1 * F. TNF-a3
k=) x * 1,000 —
< | 100 — ; *
L * : *
*
% #® 100
10
x
* 10
1
]_ m
0.1 T T T 1 0.1 T T T T 1 0-1 N ’ ’ N
1h 2h 4h 8h 24h 1h 2h 4h 8h 24h 1h 2h 4h 8h 24h
S
Time (h)

This project has received funding from the Buropean Unlan's Hadlzon 2020 research and
Innovation programme under grant agreement No 634429, This output refects the views
only of the author(s), and the Europoan Union cannot be hald respansible for any uss

which may be made of tha Information contained tharemn



Potency of flagellins pa,‘ap}shmt,o.
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Different flagellins affect fish cells differently
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Su mmary ParaFishControl

 Develop urgent antibodies & recombinants- available for research
 Provide custom antibody & recombinant production services
* Provide IHC validation service

« Al software
— Visual scanning (i.e. gill’s health, skeletal muscle deformities)

— Vaccine and diagnostic design
* Generation-1 of bioactive molecules

— invitro & in vivo research

« Generation-2 of Bioengineered molecules

— vaccine adjuvants

— immunostimulants
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Thank You

ParaFishControl
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