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Figure S1
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Figure S1. Validation of candidates from mass spectrometry result
a. qRT-PCR was performed to validate knockdown efficiency of stable knockdown HeLa cells. The target 
mRNA levels were normalized by GAPDH. b. Mutation detection assay was performed using sgRNA 
based stable knockdown cell lines. Double band demonstrated the mutation of target sequence is 
occurred. c. TOPflash luciferase assay was performed using control HeLa cells. Cells were transfected 
with the indicated plasmids (50 ng TK-Renilla reporter; 200 ng TOPflash; 0.5 pCS2+TCF7L1; 1 ng pt-b-
catenin) and then treated with 50 mM LiCl conditioned media for 16 hours. N = 3 independent 
experiments. d. TOPflash luciferase assay was performed using control HeLa cells and stable knock-
down cell lines. Cells were transfected with the indicated plasmids (50 ng TK-Renilla reporter; 200 ng 
TOPflash) and then treated with 50 mM NaCl and LiCl conditioned media for 16 hours. n=3 independent 
experiments. e. Western blot analysis was performed using stable knockdown HeLa cells. Cells were 
treated with 50 mM LiCl for 16 hours. The cytosolic fraction was lysed with CB buffer, while the nuclear 
fraction was lysed with RIPA buffer following the initial lysis with CB buffer.

Figure S2. Loss of RNF2 in 4T1 cell line also showed increased TCF7L1 expression 
a. Western blot assay was performed using HeLa, HEK293T and 4T1. Endogenous TCF7L1 levels were 
determined by anti-TCF7L1. b. Western blot analysis of control 4T1 and shRNA-based RNF2 knockdown 
stable 4T1 cells. Endogenous TCF7L1 and RNF2 levels were determined using anti-TCF7L1 and anti-
RNF2 antibodies, respectively. Quantification was performed using ImageJ software. c. Western blot 
analysis of control 4T1 cells and RNF2 knockdown stable 4T1 cells treated with 50 mM LiCl conditioned 
media for varying durations (30 min, 1 hr, 2 hrs, 4 hrs, 8 hrs, 16 hrs, and 24 hrs).

Figure S3. Both RNF2 overexpression and LiCl treatment accelerates TCF7L1 degradation
a. In vitro ubiquitination assay was performed using control HeLa cells. TCF7L1-HA (6 μg), myc-RNF2 
plasmids (6 μg) and Flag-Ub (2 μg) were introduced into cells. Cells were treated with 50 mM LiCl 
conditioned media for 16 hours followed by treatment with 10 μM MG132 for 12 hours, prior to harvesting. 
The cells were lysed with IP buffer and subjected to immunoprecipitation with the HA antibody. 
Ubiquitination levels were determined by anti-OctA.

Figure S4. Supplement data using HEK293T cells
a. HEK293T cells were fixed and stained with anti-TCF7L1 (green) and anti-RNF2 (red) antibodies. Scale 
bar represents 10 μm. b. Western blot analysis of control HEK293T cells treated with 50mM LiCl 
conditioned media for varying durations (30min, 1 hr, 2hrs, 4 hrs, 8 hrs, 16 hrs and 24 hrs). c. RT-PCR 
analysis of total RNAs extracted from control HEK293T cells and RNF2-myc introduced HEK293T cells 
after treatment with LiCl (50 mM) conditioned media for 4, 8, and 12 hours. Samples were subjected to 
cDNA synthesis and RT-PCR analysis.

Figure S5. Wnt signaling activity is not affected by RNF2 overexpression
a. RT-PCR analysis of total RNAs extracted from control HeLa cells and myc-RNF2 introduced HeLa 
cells after treatment with LiCl (50 mM) conditioned media for 4, 8, and 12 hours. Samples were subjected 
to cDNA synthesis and RT-PCR analysis. b. Quantification of RNF2 mRNA level using ImageJ from 
HeLa control cells and myc-RNF2 (6 μg) plasmid introduced HeLa cells after 50mM LiCl treatment for 4, 
8, 12 hours. The intensity of RNF2 was normalized by that of GAPDH. N = 3 independent experiments.

Figure S6. TCF7L1 and RNF2 expression during Xenopis laevis development
a. RT-PCR analysis was performed using Xenopus laevis stage 11 embryo. Animal cap(AC), Dorsal 
marginal zone (DMZ), Ventral marginal zone(VMZ) tissues were surgically dissected. The tissues were 
subjected to cDNA synthesis and RT-PCR analysis. b. RT-PCR analysis was performed using Xenopus 
laevis stage 11 embryo. Organizer, mesoderm and neural crest was determined by Chordin(Chd), Xbra, 
Msx1, respectively. c. RNA-seq data of TCF7L1 and RNF2 in Session et al. (2016) d. Tissue profile of 
TCF7L1 and RNF2 in Session et al. (2016) e. In situ hybridization was performed. Spatio-temporal 
expression pattern of TCF7L1 and RNF2 during Xenopus development. f. RNF2 overexpression was 
performed through RNF2 microinjection was performed. Capped RNF2 mRNA was injected in dorsal-
animal side of 4-cell stage embryo.

Figure S7-S10. Full-sized images of western blot data from the main figures.

Figure S11. Original images of immunofluorescence data from the main figures.

Figure S12. Full-sized images of RT-PCR data from the main figures.

Figure S13. Full-sized images of western blot data from the supplement figures.

Figure S14-S15. Full-sized images of RT-PCR data from the supplement figures.


