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Construction of an intein-mediated Split-Cre system
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Abstract: The Split-Cre system consists of two inactive polypeptides: NCre and CCre, which
can be recombined into an active full-length Cre under certain conditions. This system is
typically used with LoxP. To develop an efficient Split-Cre system, this study used Rma intein
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from Rhodothermus marinus to split Cre and screened out the split site S102 which could
efficiently mediate the recombination of Cre in the “Traffic Light” reporter cell line. Moreover,
the S102 Split-Cre system was delivered to mice by dual-adeno-associated virus (AAV), and it
was demonstrated that the efficiency of the Rma intein-mediated S102 Split-Cre system was
comparable to the full-length Cre in mice. This system lays a foundation for both basic and

applied research on Split-Cre.
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Figure 1

Design of the Split-intein-mediated Split-Cre system. A: Schematic drawing of the structure of

Split-intein-mediated Split-Cre system plasmids; B: Candidate split sites of Cre coding sequence.
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Figure 2 Construction of “Traffic Light” reporter cell line. A: The structure of LoxP-DsRed-Stop-
LoxP-GFP traffic lights reporter system; B: After transfection of full-length Cre coding sequence, reporter
cells showed potent GFP signal. Yellow arrows indicate the GFP* and DsRed" cells, white arrows indicate the
GFP" and DsRed" cells, and asterisks indicate GFP~ and DsRed" cells.
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Figure 3

In vitro fluorescence detection of Split-Cre recombination efficiency of different sites. Full-length

Cre serves as positive control, while Q90 serves as negative control.
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& 4

0 10'10210°10*10°10°107

PCT of GFP* & DsRed-cel

0 10'10210°10*10°10°107
FITC-A

AR AR 5L #Y Split-Cre ELHXH

Figure 4 FACS detection of Split-Cre recombination efficiency of different sites. A: Representative results
of FACS detection; B: Statistical graph of percentage of GFP positive cells; C: Statistical graph of percentage
of GFP positive and DsRed negative cells. NS: No significance.
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El 5 {AAIIE Rma
Figure 5

AAVSE Split-Cre

200 pm

TS89 S102 Split-Cre ZRZHIELHFM

In vivo assay of Rma-mediated S102 Split-Cre system. A: The structure of reporting elements of

R26-CAG-LSL-tdTomato transgenic reporter mouse; B: Fluorescent images of full-length Cre (AAVS Cre)
and S102 Split-Cre (AAVS Split-Cre) treated livers of the reporter mice. DAPI was used for showing nucleus.
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