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1 Statusofthe Deliverable

The deliverable has been completed. The silica-immobilising fluorescent design of the Boon-RT has been
synthesised and characterised. This iteration of the enzyme has been deliveredto DTU and the plasmid required for
local expression of the protein has been delivered to KNUST along with the necessary SOPs.

2 Summary of the results (max. 1-2 pages)

A recombinantly expressed reverse transcriptase has been synthesised with the base silaffin-tag (R5:
SSKKSGSYSGSKGSKRRIL) and mCherry template (Figure 2.1). This combination of proteins and tags would allow for
low-cost purification (silaffin tag), visual tracking (mCherry), RNA to DNA conversion for efficient nucleic acid
amplification (Reverse Transcriptase), and a secondary purification option for additional enzyme characterisation (His-
loop).
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Figure 2.1: Schematic of synthesised Boon-RT.

The Boon-RTwas found to be active in solution (shown in Figure 2.2) and while immobilised. It has also been
tested with both RT-PCR and RT-LAMP. The plasmid of this synthetic protein has been transferred to KNUST, and
purified Boon-RT has beensentto DTU for further characterisation.
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Figure 2.2: PCR activity test of reverse transcriptase (lysed under different conditions) with a desired amplicon size of 240 bp (1,3,5) or 607 bp
(2,4,6). Lanes (1,2): Lysozyme with protease inhibitor. Lanes (3,4): Lysis re-suspension buffer followed by a concentration step and a buffer
exchange step. Lanes (5,6): Same as Lanes 3 and 4 but with a thermal elution and filtering step to remove aggregated contaminant protein

(prior to the concentration step).

3 Description of work performed and obtained results

As of this report we have synthesised and characterised a silaffin-tagged, fluorescently labelled fusion-construct
with reverse transcriptase.
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3.1 R5-mCh-H10-RTX

Utilising the standard silaffin-tagged mCherry template, a reversetranscriptase was synthesised and expressed
in BL21 (DE3) E. coli. Unlike the Boon2-BST mentioned in Deliverable D3.1, Boon-RT requires an IPTG expression
protocol of 18°C for 18 hours. On the other hand, like Boon2-BST, the recombinant reverse transcriptase expression
can be indicated through a change in culture colourand a pink pellet post-induction. In addition, various lysis methods
were tested ranging from using only lysozyme to sonication with subsequentthermalelution. It was determined that
lysozyme with protease inhibitor was the bestapproach for enzyme activity, as shownin Figure 2.2.

The Boon-RT was also tested with both RT-PCR and RT-LAMP, shown in Figure 3.1 and 3.2. In either case, the
addition of the Boon-RT was significantly more sensitive thanthe polymerase onits own. Furthermore, Boon-RTand
Boon2-BSTwere observed to have good compatibility with one another.
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Figure 3.1: Gel electrophoresis of RT-PCR using (A) commercial reverse transcriptase with Q5 DNA polymerase, (B) Only Q5 DNA polymerase,
and (C) Boon-RT with Q5 DNA polymerase.

A) B)

negative
103 copies
102 copies
negative
negative

| |#] negative

Figure 3.2: Gel electrophoresis of RT-LAMP using (A) Boon-RT and Boon2-BST, and (B) only Boon2-BST.
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3.2  Expressionand Purification SOP

Both the expression and purification SOP have been completed for the Boon-RT protein. The
protocols are available as independent text documentation (WP3) and as part of the manufacturing
handbook (WP8).

The titles are the follow:
e WP3.2 - Protein Expression Protocol of Engineered Boon2-BST.pdf
e \WP3.2 — Protein Purification Protocol for Engineered Boon2-BST.pdf
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