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[ Abstract ] Background and purpose: MORC2 (microrchidia family CW-type zinc finger 2, MORC2) is a
newly identified chromatin remodeling protein that plays key roles in DNA-based biological processes including gene
transcription and DNA damage repair. However, its functional role in breast cancer development and progression re-
mains unknown. ALDH1A3 (aldehyde dehydrogenase 1 family member A3), a member of the aldehyde dehydrogenases
(ALDH) superfamily, is a putative breast cancer stem cell marker, but its regulatory mechanism in breast cancer is poor-
ly characterized. This study aimed to investigate the effects of knockdown of endogenous MORC2 on the expression
levels of ALDH1A3 and the breast cancer stem-like phenotype in MCF-7 cells. Methods: Human breast cancer MCF-
7 cells were infected with negative control short hairpin RNAs (shNC) and specific shRNAs targeting human MORC2
(shMORC?2), followed by selection with puromycin to generate stable MORC2 gene knockdown cell lines. Western blot
and real-time fluorescent quantitative polymerase chain reaction (RTFQ-PCR) were used to examine the protein and
mRNA levels of ALDH1A3 in MCF-7 cells stably expressing shNC and shMORC?2. Microsphere formation and fluo-
rescence-activated cell sorting (FACS) assays were used to analyze the effects of knockdown of MORC?2 on the breast
cancer stem-like phenotype. Results: Western blot and RTFQ-PCR analyses revealed that the protein and mRNA levels
of ALDH1A3 were significantly down-regulated in sSiIMORC2 expressing cells as compared with shNC -transfected
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control cells. Moreover, mammosphere formation assay showed that knockdown of endogenous MORC2 in MCF-

7 cells significantly reduced the ability of cells to form microspheres. Consistently, FACS assays demonstrated that

shMORC2-transfected cells had a lower proportion of ALDH-positive stem cells as compared with shNC expressing
cells. In contrast, knockdown of MORC2 did not significantly affect the CD44'CD24 stem cell population. Conclusion:

MORC2 promotes a breast cancer stem-like phenotype through, at least in part, regulating ALDH1A3 expression.
[ Key words ] MORC2; ALDH1A3; Breast cancer; Breast cancer stem cells
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Other proteins included PHD-X/ZF-CW domain:

MORC4, MORC3, MORC1
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Methyl binding domain protein

Histone methyltransferase SDG8

SET domain protein (B9H7J0)

SET domain protein (C1E3U0)

SET domain protein (C1E7A5)

Histone-lysine N-methyltransferase ASHH2
SET domain-containing protein (ISS) (Q00Z12)
SNF2 family DNA-dependent ATPase (A9RKY8) N
Chromatin remodeling complex subunit (BOGWX1)
SNF2 super family (C1DZK6)

SNF2 domain-containing protein (D7LUU1)

SMCAS5

Zinc finger, CW-type with coiled-coil domain 3
Zinc finger, CW type with PWWP domain 1 (ZCWPW1)

ZCWPW2

ELM2 domain-containing protein (D7L7K1)
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Fig. 1 Functional domains of MORC?2 protein and the biological functions of the proteins containing these functional domains
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Fig. 2 Detection of MORC?2 protein levels in 10 breast cancer cell lines and establishment of MCF-7 stable clone cells expressing shNC

and shMORC2

Western blot (A) analysis of MORC2, ALDH1A3, ERa, HER-2 in 10 breast cancer cell lines. Vinculin was used as a loading control; Western blot
(B) and RTFQ-PCR (C) analysis of MORC2 protein and mRNA levels in MCF-7 cells stably expressing shNC and stMORC2
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Fig.3 Western blot and RTFQ-PCR analysis of the effects of MORC2 knockdown on the protein and mRNA level of ALDH1A3

A: Western blot analysis; B: RTFQ-PCR analysis
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Fig. 4 Analysis of mammosphere formation ability in MCF-7 cells stably expressing shNC and shMORC2

A: Representative images of mammospheres; B: Quantitative results of the number of mammospheres per well
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Fig.5 Effects of knockdown of endogenous MORC2 by specific ShRNAs targeting human MORC?2 on breast cancer stem cell population
A: Effect of MORC2 knockdown on ALDH activities; B: Effect of MORC2 knockdown on the CD44'CD24 stem cell population
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