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ABSTRACT Objective: The base editors have been widely used in many organisms, processing the advantages of accuracy,
efficiency, and low off-target. However, when applying to gene therapy, the immunogenicity of Cas nuclease may trigger immune
response that prevents its efficiency and safety. Therefore, the study aims to construct a tunable adenine base editor (ABE) mediated by
DHFR. Methods: By fusing a destabilizing domain-a mutant form of Escherichia coli dihydrofolate reductase (DHFR) to different
positions of adenine base eitor (ABE), we constructed several DD-ABE vectors. Three of the published endogenous gene targets were
selected to test the editing efficiency. We transfected HEK293T cells with the DD-ABE expression vectors in the presence of TMP at
different concentrations, and detected the expression of fusing proteins utilizing Western Blot. Then we co-transfected DD-ABE vectors
with sgRNAs, and detected the base editing efficiency by PCR amplification and Sanger sequencing. Results: In all the ABE-DD editing
systems that we constructed, there were tiny amounts of stabilized DD-ABE protein in the absence of TMP. The optimal working
concentration of TMP was 10 wmol/L. The protein expression and base editing efficiency of DD-ABE treated with TMP were higher than
those of untreated group. ABECD possessed the lowest gene editing efficiency in the absence of TMP, and, the protein level of ABECD
stabilized by 10 wmol/L TMP could be equal to wild type ABE, leading to comparable genomic editing efficiency. Conclusions: The
study constructed ABECD as an inducible ABE and provided new theoretical basis for its application in vivo.
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Tablel Primers used for genomic DNA amplification in the study

Targeted gene Forward primer (5'-3") Reverse primer (5'-3")
ABE sitel4 AGTGTTGGGATTACAGCCTG AACCTGAAGCCTTTCCCCAA
ABE sitel6 TCTGTGCCAGTCCCCCAAAT CAGCAATCCAGCAACACGCG
ABE sitel9 CTCATTTCCCCACTCCCTCC ATCTCAGCGCTTTCGTCCAC
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Fig. 1 Construct DD-ABE vector

Note: NLS: nuclear localization signal, TadA: wild-type Escherichia coli adenosine deaminase,

TADA * : mutant Escherichia coli adenosine deaminase, SpCas9n-D10A: SpCas9 nuclease carrying D10A mutation, BGH: polyadenosine acid.
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3R, X4 TMP ¥REEH 0 B, ABEND (& 3A) ABEMD (&
3B) .ABECD([&] 3C).ABED( [ 3D) % [ F& ik /K F-He A% , i HH
Ht= TMP ifi T ,DD-ABE NAEREAF7E TP . BiE
TMP ¥ )7+ , IUFf DD-ABE A4 ) 8 (1 28 g diikd i,
Jf ELFIRHFE 10 umol/L TMP AbHH A& HH e 25 (19 3 A KA &

= e
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PEECEREr el
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ABE sitel4 ACTGGGCTAAAGACCATAGACTG!@AATG

ABE sitel6 TCAGGGGAATAAATCATAGAATC@ACAA

ABE sitel9 GACACACACACACTTAGAATCTG! @GTG
2 sgRNA Z514[E
Fig. 2 Structure of sgRNA

Note: The edited adenine amino acid (A) is shown in green and NGG

PAM is shown in red. U6: U6 promoter; puro: purinomycin.
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Fig. 3 Protein levels of ABE-DD stabilized by different concentrations of TMP. (A) ABEND; (B) ABEMD; (C) ABECD; (D) ABED.

Note: Data indicate the meanszs.d. of three independent experiments. NT, non-transfected group. Data indicated the mean+S.E.M. (n=3).

NS: no significance(P >0.05), *: P<0.05.
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Fig. 4 The editing efficiency of ABE-DD vector in three endogenous targeted sites. (A) ABE site14;(B) ABE site16;(C) ABE sitel9.

Note: NT, non-transfected group. Data indicated the mean+S.E.M. (n=3). NS: no significance(P >0.05), *: P<0.05.
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