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BACKGROUND

HYPOTHESIS

UbcH5c, a member of the UbcH5 family of protein ubiquitin conjugase E2 enzymes, is a critical

component of biological processes in human cells being the initial ubiquitinating enzyme of

substrates like IkB, TP53 and cyclin D1. We report here that the metastasis regulator protein

SLUG inhibits the expression of UbcH5c directly through chromatin remodeling and thus,

among other downstream effects, elevates the level of cyclin D1, thus enhancing the growth

rates of breast cancer cells. Overexpression of SLUG in the SLUG-deficient breast cancer cells

significantly decreased the levels of mRNA and protein of UbcH5c but only elevated the protein

levels of cyclin D1. On the contrary, knockdown of SLUG in SLUG-high breast cancer cells

elevated the levels of UbcH5c while decreasing the level of cyclin D1 protein. SLUG is recruited

at the E2-box sequence at the UbcH5c gene promoter along with the corepressor CtBP1 and

the effector HDAC1 to silence the expression of this gene. Knockdown of UbcH5c in the SLUG-

deficient human breast cells elevated the level of cyclin D1 as well as the rates of proliferation

and invasiveness of these cells. While the growth rates of the cells are enhanced due to

overexpression of SLUG or knockdown of UbcH5c in the breast cancer cells tested, ER+ cells

also acquire resistance to the anti-estrogen 4-hydroxytamoxifen due to the rise of cyclin D1

levels in these cells. This study thus implicates high levels of SLUG and low levels of UbcH5c

as a determinant in the progression of metastatic breast cancer.

 SLUG-high basal type triple negative breast cancer (TNBC) cells such as MDA-MB-231 and BT549 have high levels of

cyclin D1 which may explain their high growth rate.

 Knockdown of SLUG in TNBC cells increased ubiquitination of cyclin D1 and its proteasomal degradation.

SLUG helps maintain high levels of cyclin D1 in the TNBC cells through the inhibition of the transcription of cyclin D1-

degrading ubiquitin conjugating enzyme UbcH5c (UbE2D3).

SLUG binds to the promoter of UbE2D3 gene to execute it’s function .

Cyclin D1 binds to ER and prevent binding of tamoxifen to the receptor thereby stimulate ER signal transduction pathway

in SLUG expressing malignant ER-positive breast cancer cells.

Since UbcH5c behaves like a tumor suppressor, we postulate that measures to boost up UbcH5c levels in the TNBC cells

by treatments with SLUG inhibitors and all-trans retinoic acid (which increases UbcH5c gene expression) should kill these

cells.
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Fig. 9. Summary of our working

hypothesis. We hypothesize that the

transcriptional repressor protein SLUG

down regulates many genes including

the cyclin D1 regulator E2 enzyme

UBE2D3. Decrease in the levels of

UBE2D3 will increase the levels of cyclin

D1 in the cells which will promote cell

proliferation and perhaps oncogenesis.
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RESULTS

1. Level of cyclin D1 in breast cancer cells is directly correlated with that of SLUG (Figs. 10 and 11).

2. Ectopic expression of SLUG in these SLUG-negative cells (MCF7 and MDA-MB-468) significantly decreased

the levels of UbcH5c (Fig. 12) and increased their growth rate and resistance to 4-hydroxy tamoxifen (4HT)

(Fig. 13).

3. Knockdown of SLUG in SLUG-high MDA-MB-231 and BT549 cells increased the level of UbcH5c, decreased

the level of cyclin D1 (Fig. 14) and decreased the growth rate (Fig. 15) of these cells.

4. SLUG knockdown increased the proteasomal degradation of cyclin D1 in MDA-MB-231 cells (Fig. 16).

5. Knockdown of UbcH5c in SLUG-deficient breast cancer cells elevated cyclin D1 levels as well as their growth

rates, invasiveness and resistance to 4HT (Figs. 17-19).

6. Ectopic expression of UbcH5c in SLUG-high MDA-MB-231 cells lowered cyclin D1 levels as well as decreased

their growth rates (Fig. 20).

7. SLUG binds directly to the promoter of human UbcH5c gene in the nucleus of human breast cancer cells (Fig.

21).

8. SLUG inhibits the activity of cloned UbcH5c promoter in the transfected human breast cancer cells (Fig. 22).
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