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Figure S1 RNF126 regulates anoikis.
(a, b) Trypan blue-exclusion assay of control and RNF126-depleted MDA-MB-231 (a) and A549 cells (b) that had been cultured under
attached or detached conditions for 96 h. The data shown are from 3 independent experiments. Error bars indicate the standard deviations.
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Figure S2 ERK-dependent RNF126 expression in MDA-MB-231 cells.

(a) Western blot analysis of RNF126, ERK1/2, phosphorylated-ERK1/2, and actin in attached MDA-MB-231 cells treated with U0126 at
the indicated concentration for 24 h. Results of the densitometric analysis of bands in western blots are presented.

(b) RT-PCR analysis of RNF126 mRNA in U0126-treated MDA-MB-231 cells. The error bars indicate the standard deviations (n = 3).
The data shown in a and b are representative of 3 independent experiments with similar results.
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Figure S3 RNF126 regulates PDK protein levels in A549 cells.
Western blot analysis of PDKs and LDHA expression in control and RNF126-depleted A549 cells cultured under attached or detached
conditions. PDK4 was undetectable in A549 cells. The data shown are representative of 3 independent experiments with similar results.
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Figure S4 RT-PCR analysis of PDK mRNA in control and RNF126-depleted cells.
Error bars indicate standard deviations (n = 3); data were analyzed using the t-test. **p < 0.01. The data shown are representative of 3
independent experiments with similar results.
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Figure S5 RNF126 interacts with PDK3 and PDK4.
Western blot analysis of FLAG immunoprecipitates, indicating that RNF126 interacts with PDK3 and PDK4 in HEK293 cells.
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Figure S6 In vitro ubiquitination of PDK1 by RNF126.

RNF126 ubiquitinates PDK1 in vitro. (His)6-PDK1 was incubated with the indicated E2 proteins, biotin-ubiquitin, and other components
for ubiquitination, in the presence of GST or GST-RNF126. Ubiquitinated proteins were detected using streptavidin-HRP. Note that
RNF126 uses UbcHS5a, 5b, 5c, and 6 as the E2 protein in vitro. The data shown are representative of 3 independent experiments with

similar results.
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Figure S7 RNF126 regulates mitochondrial function and tumorigenicity in a PDK1-dependent manner in MDA-MB-231 cells.

(a) Western blot analysis of PDK1 and RNF126 in control, RNF126-, PDK1-, and RNF126 and PDK1-depleted MDA-MB-231 cells.

(b, ¢) Control, RNF126-, PDK1-, and RNF126 and PDK1-depleted MDA-MB-231 cells were cultured under attached or detached conditions,
after which they were assayed to determine their oxygen-consumption rates (b) and cellular ATP contents (c¢).

(d) Tumor growth following subcutaneous implantation of control, RNF126-, PDK1-, and RNF126 and PDK 1-depleted MDA-MB-231 cells

in mice.

In b and ¢, the error bars indicate the standard deviations (n = 3); data were analyzed using the t-test. **p < 0.01. The data shown in a—c are
representative of 3 independent experiments with similar results. In d, the error bars indicate the s.e.m.; n = 8 from 2 independent
experiments (n = 4 and n = 4, respectively); the data were analyzed using the Mann—Whitney U-test. *p < 0.05, **p < 0.01.
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Figure S8 Knockdown of RNF126 has no apparent effect on p21/Cip1 protein level.
Western blot analysis of MDA-MB-231 and A549 cells following knockdown of RNF126. The data shown are representative of 3
independent experiments with similar results.
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Figure S9 PDK1 depletion attenuates tumorigenicity.

(a, d) Western blot analysis of PDK1 expression in control and PDK 1-depleted MDA-MB-231 cells (a) and A549 cells (d).

(b, €) Number of colonies formed in soft agar by control and PDK1-depleted MDA-MD-231 (b) and A549 cells (e). The diameter (o) of
the counted colonies is indicated as the average + standard deviation.

(¢, f) Tumor growth following subcutaneous implantation of control and PDK1-depleted MDA-MB-231 (c¢) and A549 cells (f) in mice.
In b and e, error bars indicate the standard deviations (n = 3); data were analyzed using the t-test. **p <0.01. The data shown are
representative of 3 independent experiments with similar results. In ¢ and f, the error bars indicate the s.e.m.; n = 8 from 2 independent
experiments (n = 4 and n = 4, respectively); the data were analyzed using the Mann—Whitney U-test. *p < 0.05, **p < 0.01.
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Figure S10 RNF126 overexpression attenuates tumorigenicity.

(a) Western blot analysis of PDKs in mock-treated MDA-MB-231 cells and MDA-MB-231 cells overexpressing V5-tagged wild-type
RNF126 and the dRING mutant.

(b) (left) Representative photographs of colony formation in soft agar in mock, wild-type RNF126, and dRING mutant-expressing
MDA-MD-231 cells. Scale bar = 500 um. (right) Number of colonies formed in soft agar by mock, wild-type RNF126, and dRING-mutant
expressing MDA-MD-231 cells. The diameter (o) of the counted colonies is indicated as the average + standard deviation.

(¢) Tumor growth following subcutaneous implantation of mock, wild-type RNF126, and dRING mutant-expressing MDA-MB-231 cells
in mice. (left) Representative photographs (day 25) and rate of growth (right).

In B, the error bars indicate the standard deviations. (n = 3); the data were analyzed using the t-test. **p < 0.01. The data shown in a and b
are representative of 3 independent experiments with similar results. In ¢, the error bars indicate the s.e.m.; n = 8 from 2 independent
experiments (n = 4 and n = 4, respectively); the data were analyzed using the Mann—Whitney U-test. *p < 0.05, **p < 0.01.
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Figure S11 Database analysis of RNF126 expression in clinical samples.
(a) Expression of RNF126 in normal and breast cancer tissue was analyzed by the Oncomine database.
(b) Distant metastasis-free survival of RNF126-high and RNF126-low breast cancer patients was analyzed using the PrognoScan database.
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Table S1. JASPAR motif analysis of RNF126 promoter.



Supplementary information
Supplementary Materials and Methods

Trypan blue-exclusion assay

Cells (1 x 10°) were cultured in standard or Ultra Low Cluster 6-well plates (Corning Inc.) for

96 h. Then, the cells were washed 3 times with PBS and incubated in Accumax Cell

Dissociation Solution (Innovative Cell Technologies, Inc., San Diego, CA, USA) for 15 min.

Dissociated cells were stained with an equal volume of 0.4% trypan blue solution (Life

Technologies), and trypan blue-positive cells were counted by microscopy.

Primers for real-time PCR

Following  specific primers were wused for real-time PCR:

S'-tcctgtcaccageccagaatg-3'  and  antisense,  5'-cttcctttgecttttccacc-3;
S'-tcctgtcaccageccagaatg-3'  and  antisense,  5'-cttcctttgecttttccacc-3;
S'-tcctgtcaccageccagaatg-3'  and  antisense,  5'-cttcctttgecttttccacc-3;

5'-tcctgtcaccageccagaatg-3' and antisense, 5'-cttcctttgecttttccace-3'.

Recombinant proteins

PDK1

PDK?2

PDK3

PDK4

sense,

sense,

sense,

sense,

Recombinant proteins, such as GST and GST-RNF126, were expressed in Escherichia coli



BL21 Gold (DE3) pLysS (Stratagene, Santa Clara, CA, USA) using the pDEST15 expression
vector (Invitrogen). Expression was induced at mid-log phase with 0.5 mM
isopropyl-D-thiogalactoside and cells were incubated for a further 3 h at 37°C. Cells were
harvested, then re-suspended in phosphate-buffered saline (PBS) containing 1% Triton X-100
and protease inhibitor cocktail III (Merck, Darmstadt, Germany), and sonicated. Following
centrifugation, supernatants were applied to a glutathione—Sepharose 4B (GE Healthcare, Little
Chalfont, UK) column and washed three times with PBS. Recombinant proteins were
subsequently eluted in TBS buffer (50 mM Tris-HCI [pH7.6], 150 mM NacCl).

(His)¢-PDK1 recombinant protein was expressed in Escherichia coli BL21 Gold (DE3)
pLysS (Stratagene) using the pDEST17 expression vector (Invitrogen). Induction of expression
and preparation of cell lysates were performed as described above. Imidazole (10 mM) was
added to the supernatant fractions, and samples were then loaded onto a Ni*'-conjugated
chelation sepharose column (GE Healthcare) and incubated for 1 h at 4°C. The beads were
washed five times with 50 mM imidazole/TBS, and then the bound proteins were eluted with

500 mM imidazole and dialyzed against TBS. Protein purity was assessed by SDS-PAGE.

In vitro ubiquitination assay

In vitro ubiquitination assays were performed using an ubiquitinylation kit (Enzo Life Sciences,



Farmingdale, NY, USA) according to the manufacturer’s instructions.

shRNAs
The shRNA  sequences against PDK1 were as follows: #1, 5'-
GCUGAGGAUGCUAAAGCUAUUCGAAAAUAGCUUUAGCAUCCUCAGC-3' and #2, 5'-

GCAUAAAUCCAAACUGCAAUGCGAACAUUGCAGUUUGGAUUUAUGC-3'".

Antibody
Mouse anti-p21/Cip]l antibody was purchased from Cell Signaling Technology (Danvers, MA,

USA).

Database analysis
For RNF126 expression analysis, we used the Oncomine database (https://www.oncomine.org/)
and analyzed the GSE5764 dataset '. For metastasis-free survival analysis, we used the

PrognoScan database (http://www.prognoscan.org/) and analyzed the GSE11121 dataset *.
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