Expression of Rhesus D (RhD) antibody

In transiently transfor med tobacco plants.
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| ntroduction

Monoclonal human anti Rhesus D IgGlantibodies aeglun diagnostic tests in the identification af BRhesus D+ RhD+
blood typing. Addition of these antibodies to Rhi2#l blood cells results in agglutination or clungpof the blood cells.
This phenomenon can be tested in gel cards whetatatated cells are caught in the gel matrix aod-n

agglutinating cells are centrifuged to the bottdithe gel. Expression of recombinant protein bysrantly transformed
tobacco can be done in a few days and Is a vercasivprocess. In order to investigate the poteotia transient
transformation system of tobacco we used the huRimsus D antibody (RhD ab) as a test candidate @ampared the

biological activity and usefulness in the diagnostcompared to the antibody expressed in Chinasaskér Ovary (CHO)

cells.
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Fig 1. Essential features of the binary plasmid 3300 HC-L C used for plant trasfor mation. L; Murine leader signal sequence, LC:
Varable and constant region of light chain, HCjafale and constant region of heavy chain, DP; nfasdual promoters

with transcription in both directions, NosT; nop&isynthase transcriptional terminator, E9 polyRAa rubisco small

subunit transcriptional terminator (Bouquin, 2002).

HC L DP L LC E9 poly-A

Results

In order to investigate the ability of transientignsformed tobacco to express functional recomnmbipntibody RhD ab
we use the plasmid 3300 HC-LC, fig 1, which co-esses the light and heavy RhDab cDNA sequence frdnalbpromoter.

The plasmid was introduced into the plants by ageshated transformation of whole tobacco plant@rtrer to compare the
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Fig 2. Expression of RhD antibody in plants. Total protein was extracted from transiently
transformed tobacco and transgefsrabidopsishomozygous for the RhD antibody, and

samples were analysed in parellel by a) Immundibfpusing anti human IgG antibody an
b) Coomassie blue staining. Sampels from plantsessmg recombinant RhD antibody are
labelled RhD+. Wildtype Arabidopsis and tobaccanfdaused as controls are labelled RhC
HC; heavy chain, LC; light chain and M; prestaipedtein standards.

antibody expression level in the different plarsties total protein was extracted from the trangdrtobacco leaves and also

from Arabidopsideaves of a transgenic RhD ab line generated witlsdéinee plasmid (Bouquin, 2002). As seen in fig 2,

specific polypeptides at approximately 55kDa ankll3) interpreted as the antibody heavy and light

chain polypeptides, was significantly higher expegkin the tobacco than Arabidopsis RhD plantibody was purified
from transformed tobacco plants using protein Giwwl chromatography and complete purification wdsrd@aned by
silver stained gel electrophoresis (not shown). glaatibody concentration was determined by ELISA #re ability to
agglutinate RhD + red blood cells was compared&dQHO control antibody when dilution series of théalaodies were
assayed by DiaMED anti IgG gel cards, fig 3. The ltssshow that the plantibody can agglutinate RhDaodlcells at a

concentration down to 4 ng/ml fig 3 b). This istdd less, but similar in range to the CHO antibadyich agglutinates red
RhD+ blood cells at a concentration of 1.25ng/ml3da). We think that the difference is due to aeased concentration of
functional antibody In the plantibody batch, caubga very high pH (pH 9.6) of the elution bufferhg the purification
procedure. The specificity of the plantibody waslysed by testing the ability to agglutinate red la®lls from a panel of 20
blood donors with different blood types. As seefg red blood cells were agglutinated from tl2eRIhD+ donors and not

from the 8 RhD - donors showing a high specificitpiagt the RhD+ epitope.

Conclusion
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Fig 3. RhD antibody titration against RhD positive blood cells. DiaMED anti-lIgG gelcards were used in the analysi
Delution series of antibody were mixed with RhDd #ood cells and 18 mixture were added to the gel card,
iIncubated 15 min and centrifuged.The verical arrowlgcate the limiting antibody concentration foigagionation.
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Fig 4. Tobacco RhD antibody specificity

Toccao RhD antibody were tested for specificity D+ red
blood cells against a panel blood donors, 12 Rhéods and
8 RhD- donors. Antibody were mixed with red blootisc&om
each donor and the analysis was carried out widvVIRiD
anti-lgG gel cards as described in fig 3.

Using a transient transformation assay in tobatt@production and subsequent purification of ti#ady can be done in less than two weeks. Weddsie
functionality of recombinant expressed RhD antibodiobacco and found that the specificity of thaksody was just as good as recombinant RhD antibody
produced in CHO cells. In addition the antibodydumns at a similar concentration as the CHO inagglutination assays in particular if we chooskfferent
purification procedure.
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