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The goal of this project is to site-specifically functionalize nanobodies with a copper-free ‘click’ functionality, to allow an oriented and covalent
coupling to a complementary functionalized surface. A methodology is proposed in which an unnatural amino acid is introduced in the protein
structure, with applications towards biosensor chips and affinity-based chromatography.

Expanding the genetic repertoire of E. Coli with copper-free ‘click’ chemistry
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Non-conjugated Conjugated

The E. coli cell lysate was incubated with a fluorescent dye containing a
‘click’ functional group (tetrazine-5-FAM). The Nanobodies with a
norbornene functionality conjugated with the dye, resulting in two bands on
the SDS-PAGE. The conjugated Nanobodies were visualised under
fluorescent light.
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Optimisation amber codon location

20 40 60 80 100
I I I I I

VCAM_WT CCATGGCCCAGGTGCAGCTGCAGGAGTCTGGGGGAGGCTCGGTCCAGACTGGAGGGTCTCTGAGACTCTCCTGCGCAGCCTCTGGATACACCAATAGTAT 100
VCAM_TAG CCATGGCCCAGGTGCAGCTGCAGGAGTCTGGGGGAGGCTCGGTCCAGACTGGAGGGTCTCTGAGACTCTCCTGCGCAGCCTCTGGATACACCAATAGTAT 100

VCAM_TAG_Pott CCATGGCCCAGGTGCAGCTGCAGGAGTCTGGGGGAGGCTCGGTCCAGACTGGAGGGTCTCTGAGACTCTCCTGCGCAGCCTCTGGATACACCAATAGTAT 100 The Iocation Of the am ber Stop COdon haS an i nfl uence On the

120 140 160 180 200
| | | | |

VCAM_WT CATGTACATGGCCTGGTTCCGCCAGGCTCCAGGGAAGAAGCGCGAGGGGGT CGCAGCTATAAGATTTCCCGATGATAGTGCCTATTATGCCGGCTCCGTG 200 Efflcacy Of the am ber SUppFESSIOn_ ThEI"EfO re, dlffe rent constructs
VCAM_TAG CATGTACATGGCCTGGTTCCGCCAGGCT CCAGGGAAGAAGCGCGAGGGGGT CGCAGCTATAAGATTTCCCGATGATAGTGCCTATTATGCCGGCTCCGTG 200
VCAM_TAG_Pott CATGTACATGGCCTGGTTCCGCCAGGCT CCAGGGAAGAAGCGCGAGGGGGT CGCAGCTATAAGATTTCCCGATGATAGTGCCTATTATGCCGGCTCCGTG 200

20 were made to optimize the yield of modified nanobodies.
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VCAM_WT AAGGGCCGATTCACCATTTCCCACGACAACGCCAAGAACACGGTGTATCTGCAAATGAACAACCTGAATCCTGAGGACACTGCCATGTACTACTGTGCAG 300
VCAM_TAG AAGGGCCGATTCACCATTTCCCACGACAACGCCAAGAACACGGTGTATCTGCAAATGAACAACCTGAATCCTGAGGACACTGCCATGTACTACTGTGCAG 300

VCAM_TAG_Pott AAGGGCCGATTCACCATTTCCCACGACAACGCCAAGAACACGGTGTATCTGCAAATGAACAACCTGAATCCTGAGGACACTGCCATGTACTACTGTGCAG 300 : : : :
TAG o The mutations were made with megaprimer PCR. The constructs will
| | | | |
VCAM_WT CGCGGTCGTCGCCGTACAGTTTTGCCTGGAACGACCCCAGTAACTATAACTACTGGGGCCAGGGGACCCAGGTCACCGTCTCCTCA- - - = - - - = - = = = - - 386 . . .
VCAM_TAG CGCGGTCGTCGCCGTACAGTTTTGCCTGGAACGACCCCAGTAACTATAACTACTGGGGCCAGGGGACCCAGGTCACCGTCTCCTCATAG - - - - - - - - - - 389 be tEStEd N EXpI'ESSIOn experlments_

VCAM_TAG_Pott CGCGGTCGTCGCCGTACAGTTTTGCCTGGAACGACCCCAGTAACTATAACTACTGGGGCCAGGGGACCCAGGTCACCGTCTCCTCACAGAAGTAGAAGAA 400

420
I

VCAM_WT - CACCACCATCACCATCACTAACTCGAG 413
VCAM_TAG - CACCACCATCACCATCACTAACTCGAG 416
VCAM_TAG_Pott TCACCACCATCACCATCACTAACTCGAG 428
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