He T UM e SRR PR BRBITE P DDA
A SRR 5L
IRE, REH, ODRM, PRI, EHFE 2, R

(1. VLI PERF 252500 VL0 & 05 222005 ;2. YLK V00848 10 PR 25 0% 1k 45 - i v 7 S0 e 28 V00
=k 222005)

TEE. TR TARY E LA KA DNA &2 PR Anss e b ARBX — 40, e
FRb AR & R R A hBd R A LR TAESE AR B IR/, REBEREA
FRAIE Ao B — =" TR AR, EH R T AR BT R RERANER
B3 69 W IR A B RAR P 18 TR AR, A B S TRBVE A InBe, B RKF AN E RS G TF A
HANK AT ER2566, A4k 47 75 £ A B 20 DNA, R G KAk i2 5] & & 5 70 69 % A PR 12 A b B
SREBENEZE AR, ARTRA BN B EAEE - S TARAEX REBEX
— 75 ik, A A P A B M.EsaDix5 T MAlu I #= M.Hha 1 %307 125 € & 5 5| (TTAA . AGCT #=
GCGC)Hy — Z P TR B M n By T kA B A A WA MAl 1 R ERT HAH4)
R.Sac I I ZL 8 R.EcoSPAORF25090P #= R.GmaSORF28P #) % 48 %k ik | % 7 ik ML T AF &Ik
BN BRI AL E TR AR K 05 TAF, PR T KRR S RFEAWBEG RS, X —
Fr kAL TR TR I R A P #7064 ) B S ) LB

SR FRBVE A B, RS EE, & & 59 B AR B LB

HENES.Q 7831 XEHS:1673-1689(2023)12-0082-08  DOI:10.12441/spyswjs.20211224002

Recombinant Expression of Restriction Enzymes Based on Recognition of
Overlapping Sequence
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Abstract: Methyltransferases can protect the host genomic DNA from digestion by restriction
endonucleases. Based on this property, the classical strategy for preparing restriction endonuclease
involves first expressing their paired methyltransferases to protect the host strain, followed by
co-expression of the restriction endonuclease, i.e. a 'one-to-one' recombinant expression pattern. In
this study, we proposed a novel strategy for generating restriction endonucleases by co-expressing a
methyltransferase that could recognize overlapping sequences to protect the host strain. Initially, a
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methyltransferase recognizing the overlapping sequences was transferred into E. coli ER2566 to
protect the host genomic DNA. Subsequently, multiple restriction endonucleases capable of
recognizing the overlapping sequences were individually transferred into the host strain to achieve
the recombinant expression of restriction endonucleases in a 'one-to-many' recombinant pattern.
According to this approach, a series of restriction endonucleases recognizing overlapping sequences
(TTAA, AGCT and GCGC) were successfully achieved using methyltransferases M.EsaDix5 1,
MAlu 1 and M.Hha 1, respectively. Additionally, the recombinant expression of two new R.Sac 1
isozymes, i.e., R.EcoSPAORF25090P and R.GmaSORF28P, was also successfully achieved through
methyltransferase M.Alu 1. This approach simplifies the labor-intensive screening process for host
strains resistant to restriction endonuclease digestion, while providing the capability for large-scale
preparation of restriction endonucleases. Furthermore, this method can be utilized for the discovery
of new isoenzymes or isoschizomers in other microorganisms.

Keywords: restriction endonuclease, methyltransferase, overlapping sequence, isoschizomers,

isoenzymes
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Fig. 4 Screening restriction enzyme digestion—resistant host strain
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Fig. 5 Activity screening of restriction enzymes recombinantly expressed in an ‘on—-to—-many’ strategy
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