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[ Abstract] Background and purpose: Breast cancer is the most commonly diagnosed cancer, but its underlying mechanism
remains elusive. The previous studies have demonstrated that ring finger protein 144A (RNF144A) regulates the stablity of poly (ADP-
ribose) polymerase 1 (PARP1) and thus affects the sensitivity of breast cancer cells to PARP inhibitor olaparib. This study was designed
to investigate whether PARP1 could regulate RNF144A and its effect on apoptosis of breast cancer cells following treatment with
olaparib. Methods: Expression levels of PARP1 in breast cancer tissues were detected by immunohistochemistry, and the relationship
between PARP1 expression levels and prognosis of breast cancer patients was analyzed. The effects of overexpression or knockdown of
PARPI1 on RNF144A protein and mRNA expression were detected by Western blot and real-time fluorescent quantitative polymerase
chain reaction (RTFQ-PCR), respectively. Annexin V-PE/7-AAD double staining was used to detect apoptosis by flow cytometry.
Results: The positive rate of PARP1 expression was 68% in normal breast tissues, and patients with high expression of PARP1 had poor
prognosis. Modulation of PARP1 negatively regulated RNF144A at the protein but not mRNA level. Overexpression of PARP1 enhanced
anti-apoptotic effect of cells following olaparib treatment. Moreover, introduction of RNF144A in PARP1 overexpressing cells rescued
the anti-apoptotic effects of PARP1 overexpression in breast cancer cells following olaparib treatment. Conclusion: The expression
levels of PARPI are associated with the prognosis of breast cancer patients, and PARP1 may play an oncogenic role in the development

and progression of breast cancer. PARPI negatively regulates RNF144A at the protein level without affecting its transcription. PARP1
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inhibits apoptosis of breast cancer cells partially through regulating RNF144A.
[Key words] Breast cancer; PARP1; Prognosis; RNF144A; Apoptosis
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Tab.1 Clinicopathological features of 142 breast cancer patients

Clincopathological features ~ Number of patients  Percentage/%

Agelyear
<50 85 59.86
>50 57 40.14

Menopausal status
Premenopausal 88 62.0
Postmenopausal 54 38.0

Tumor size D/cm

<2 71 50.0

>2 71 50.0
Lymph node status

Negative 70 49.3

Positive 72 50.7
Grade

-1 98 69.0

I 44 31.0
ER status

Negative 76 53.5

Positive 66 46.5
PR status

Negative 79 55.6

Positive 63 44.4

HER2 status
Negative 68 47.9
Positive 74 52.1

ER: Estrogen receptor; PR: Progesterone receptor; HER2: Human
epeidermal growth factor receptor 2
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Tab.2 Primer sequences for RTFQ-PCR analysis

Primer Sequence (57-3")
RNF1444
Forward CCACCTACAGGAGAACGAG
Reverse TCCGACAGGGATCAAACA
GAPDH
Forward CGAGATCCCTCCAAAATCAA
Reverse TTCACACCCATGACGAACAT
PARP1
Forward CTGGGGAGTCGGCGATCTT
Reverse GGTTACCCACTCCTTCCGGT

1.3.6 Annexin V -PE/7-AAD X ¢ i% 7 X, 2\ e, KA
M 28 RO T80 ek BRI

THECEHMCFE-741 0, 2 REEILEGE
50%, HERBITHAFRScE, HIB R R R RS £
& . HA-PARP1FfIHA-PARP1+Flag-RNF144A g%
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Fig. 1 The analysis of correlation between PARP1 expression level and survival rate of breast cancer patients by immunohistochemistry

A: Representative images of immunohistochemical staining of PARP1 in breast cancer tissues; B: Kaplan-Meier survival analysis of overall survival
(OS) of breast cancer patients; C: Kaplan-Meier survival analysis of disease-free survival (DFS) of breast cancer patients
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Fig. 2 The effects of PARP1 overexpression on protein expression levels of RNF144A detected by Western blot

A: HEK-293T cells were transfected with HA-RNF144A with or without increasing doses of Flag-PARP1. After 48 h of transfection, cells were
subjected to immunoblotting analysis with the indicated antibodies; B-C: HEK-293T (B) and MCF-7 (C) were transfected with plasmid DNAs

encoding empty vector pPCDH or HA-PARP1. After 48 h of transfection, cells were harvested for immunoblotting analysis with the indicated
antibodies
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24 hJ5/in20 pmol/LAJPARPHI il filolaparibis T4l {& . HA-PARP1FIHA-PARP1+Flag-RNF144A
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Fig.3 The effects of PARP1 knockdown on protein and mRNA expression levels of RNF144A detected by Western blot and RTFQ-PCR

A: MCEF-7 cells stably expressing shNC or shPARP1 were subjected to immunoblotting analysis with the indicated antibodies; B: MCF-7, Hs578T
and HEK-293T cells were transfected with negative control siRNA (siNC) or three different siRNAs targeting human PARP1 (siPARP1 #1-3), after
48 h of transfection, cells were harvested and subjected to immunoblotting analysis with indicated antibodies; C: MCF-7 cells stably expressing shNC
or shPARP1 were subjected to RTFQ-PCR analysis of PARP1 and RNF144A mRNA levels; D: MCF-7, Hs578T and HEK-293T cells were transfected
with siNC or three siPARP1s (#1-3), after 48 h of transfection, cells were subjected to RTFQ-PCR analysis of PARP1 and RNF144A mRNA levels
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Fig.4 Flow cytometry analysis of apoptosis of MCF-7 cells using Annexin V-PE/7-AAD double staining

A: MCF-7 cells were treated with DMSO or olaparib for 24 h and subjected to flow cytometry analysis of apoptosis using Annexin V -PE/7-AAD
double staining, the representative images of flow cytometry analysis were shown; B: The quantitative results of the percentage of apoptotic cells were
shown
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