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146S particle in Sucrose Density Gradients
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Single-domain antibody fragments (VHHS)
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Advantages of VHH based ELISAs for 146S
quantification

" Low limit of detection (~5 ng/ml)
" Higher throughput
e 300 unknowns per day

" 146S specific VHHs are serotype and often strain specific:
e Measurement in multivalent vaccines



M3 binds 12S and M170 binds 146S
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DAS ELISAs for 12S / 146S quantification

@ Streptavidin-peroxidase

6 Biotinylated M3

12S antigen
é M3
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‘ Biotinylated M170

146S antigen
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146S stability in oil-emulsion vaccine
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FMDV stability +/- thiomersal at 4°C

Thiomersal: Present Absent
O, Manisa

%)

22100
80
60 -
40 -
20

0

0 50 100 150 200 250 300 35
Days at 4°C

Fraction 146S

Harmsen et al. 2011, Vaccine 29, 2682-2690

WAGENINGEN @
UNIVERSITY & RESEARCH

100years
1918 — 2018



Effect BSA and sucrose on four strains
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Isolation of novel 146S specific VHHSs
against SAT2 and Asia 1 strains

Immunize llamas with SAT2 146S and Asia 1 Shamir 146S

}

Phage display selection on 146S
counterselection with 12S

}

146S specific VHHs

}

Yeast production of VHHs
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146S specific VHHs are serotype specific
146S 12S
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Isolation of novel 146S specific VHHSs
against serotype A
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Among 24 novel VHHs 12 are 146S specific

VHH
M643F
M652F
M659F
M702F
M676F
M669F
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M678F
M691F
M703F
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Novel 146S5-specific llama VHHs for use in
FMD serotype A vaccine quality control
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Background

FMD wvaccine efficacy is largely determined by the amount of intact
(1465) virions which are most potent in inducing neutralizing
antibodies. Dissociation of 1465 particles or particles lacking the RNA
(755} into 125 particles (Fig. 1A) strongly reduces vaccine potency.
Several FMDV 1465-specific llama single-domain antibody fragments
(VHHs) have been earlier isolated against serotypes O, SATZ and Asia
1 Shamir for use in double antibody sandwich {(DAS) ELISAs to
quantify the 1465 content during vaccine manufacturing, formulation

and storage. However, serotype A 1465-specific VHHs are still lacking.

Objective
Isolate 1465 specific VHHs that recognize a broad panel of serotype A
strains for vaccine quality control.

Method

Five llamas were immunized with crude or purified 1465 FMDV
antigens (Fig. 1B). Isolation of 1465 specific VHHs was done by two
rounds of phage display selection from llama immune libraries {Fig.
1C). Then clones were sequenced and grouped by their third
complementarity-determining region (CDR3). Isolated VWHHs were
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However, the 4 VHHs from
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at most 7 out of 13 serotype
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phylogenetically (Fig. 3).
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Novel 146S specific VHHs for serotype A (2)
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Binding in ELISA to SDG fractionated FMDV
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Binding in ELISA to SDG fractionated FMDV
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Competition ELISA shows two sites
ted VHH
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Conclusions novel 146S specific VHHSs

" 146S specific VHHs with broader strain recognition do
exist

® Some 146S specific VHHs even bind 2 serotypes

" 146S specificity varies between
e FMDV strains
e VHHs from same CDR3 group

" Antigenicity of 75S and 146S differs
" Two 146S specific antigenic sites exist
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Overview of 146S specific VHHs

146S FMDV
VHH Specificity Strains
M170F  High O1/Manisa/TUR/69, O1/BFS/67
M210F  High O1/Manisa/TUR/69, O1/BFS/67
M332F High Asia 1/Sha/ISR/89
M658F  High Asia 1/Sha/ISR/89
M377F  High SAT2 SAU/2/00
M378F  High SAT2 SAU/2/00
M379F High SAT2 SAU/2/00
M652F Low 9 out of 13 serotype A strains and C1 Detmold
M659F High 7 out of 13 serotype A strains
M691F High 13 out of 13 serotype A strains
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Thank you for your attention!
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