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ABSTRACT Objective: To study therole of Lefiy! in the process of mouse embryonic stem cell differentiation. Methods: According
to the chromatin immunoprecipitation sequencing results, there are four binding regions of Smad2/3 protein near above and 10 kb up-
stream from Lefty! transcription starting site. To achieve knock out cell lines of four different regions by the CRISPR/Cas9 system, the
transcription level of Lefty ! was detected by using real-time quantitative PCR. The knockout cells were treated with the TGF-3 activator
AC and inhibitor SB, to detect TGF signal response. Then, the expression level of mesendoderm markers Gsc and MixII was detected
during embryoid body formation in knockout cell lines. Results: The different four regions were knocked out by the CRISPR/Cas9 sys-
tem. Compared with the wild type, the transcription level of Leftyl RNA in knockout cell lines was significantly decreased, and the
TGF-g signal response of knockout cell lineswas lower in ES state and EB state. Compared with the wild type, the basal level of Lefty!
expression in the knockout cell lines was significantly reduced, and the transcription level of mesendoderm markers Gsc and MixI1 was
also decreased significantly during embryoid body formation. Conclusions: The regions near above and 10 kb upstream from Lefiyl tran-
scription start site regulate the transcription process of Lefty! through the TG pathway-dependent manner, which further regulates the
expression of mesendoderm markers Gsc and MixI1.
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Fig.1 Theresultsof Chromatin precipitation sequencing
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Fig.2 The genotype identification of CRISPR/CAS9 knockouit cell lines
Transcription start sitefor + 1, KO1 cell line: knockout of the -10389 to -10188 region, KO2 cell line: knockout of the-10389 to - 8813 region, KO3 cell
line: knockout of the -1408 to -659 region, KO4 cell line: knockout of the - 1408 to -51 region
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Fig.3 The transcription level of Leftyl in knockout cell lines

Note: **P<0.01, compared with wild type.
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Fig.4 The response of TGF-g signal in Leftyl knockout cell lines
A. ESstate; B. EB state
Note: * P<0.5,**P<0.01, compared with wild type.
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Fig.5 Thetranscription level of Leftyl in EB state in knockout cell lines
Note: **P<0.01, compared with wild type.
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Fig.6 Theeffect of Leftyl during the mesendoderm differentiation

A and C. Thetranscription level of Gscin WT and KO cell line during the mesendoderm differentiation;

B and D. Thetranscription level of MixI1in WT and KO cdll line during the mesendoderm differentiation

Note: **P<0.01, compared with wild typeqg.
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