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The ARRIVE Essential 10

ARIVE The ARRIVE guidelines 2.0: author checklist

These items are the basic minimum to include in a manuscript. Without this information, readers and reviewers
cannot assess the reliability of the findings.

Item

Recommendation

Section/line
number, or reason
for not reporting

Study design

For each experiment, provide brief details of study design including:

a. The groups being compared, including control groups. If no control group has
been used, the rationale should be stated.

b. The experimental unit (e.g. a single animal, litter, or cage of animals).

No experimental groups were excluded fro
m analysis. The rationale for using each
control group is stated in the respecti
ve method subsections (e.g., MiR-NC to ¢
ontrol for non-specific effects of trans
fection; enpty vector to_control for eff
ects of plasnid backbone).

tly distinglished in the statistical ana
lysis section. Sanple sizes (n) are repo
rted in the results section and figure |
egends as the number of independent biol
ogical replicates.

Sample size

2

a. Specify the exact number of experimental units allocated to each group, and the
total number in each experiment. Also indicate the total number of animals used.

b. Explain how the sample size was decided. Provide details of any a priori sample
size calculation, if done.

ates/group, n=4; How cytometry — 1 el
1/group, n=3; Tra -3 chamhers/gr
up, n=3; Dual- |uCIfeI'aSE — 6 technical
replicates/group, n=3; Rescue TT — 6
technical replicates/group, n=3; Rescue
apoptosis — 1 well/group, n=3.

Tory sway). Sampie sizes (n 2 s Inaepe
ndent biological replicates) Getornined
based on field standards (minimum for re
producibility and statistical analysis).

Larger n (n=5) used for_inhibitor exper
iments. No sample exclusion.

2

Inclusion and
exclusion
criteria

a. Describe any criteria used for including and excluding animals (or experimental
units) during the experiment, and data points during the analysis. Specify if these
criteria were established a priori. If no criteria were set, state this explicitly.

b. For each experimental group, report any animals, experimental units or data points
not included in the analysis and explain why. If there were no exclusions, state so.

c. For each analysis, report the exact value of nin each experimental group.

: cell viability >90%, passage number <2
0, transfection efficiency >/0%, consist
ent seeding density, llestern blot qualit
y (clean bands, consistent loading). Exc
lusion criteria: contamination, failed t
ransfection (< 70%).

No exclusions — all experimental units_
and data points were included in analysi
s. No outliers removed.

Tuciferase n=3 (6 technical replicates/q
roup); knockdown MTT/Transwell n=5; resc
ue experlments n=3; validation experimen
t: 5 as indicated. n = independent
hloIUQICaI replicates throughout.

Randomisation

a. State whether randomisation was used to allocate experimental units to control
and treatment groups. If done, provide the method used to generate the
randomisation sequence.

b. Describe the strategy used to minimise potential confounders such as the order
of treatments and measurements, or animal/cage location. If confounders were
not controlled, state this explicitly.

Randomisation was used. Cell seeding, tr
ansfection, and treatment group assignme
t_s were randomised by laboratory member

. Method: random number generator (Exce
I RAND functmn) to assign plate wells t
o groups

quisition, and data analysis performed b
y invesligator blinded to group allocati
on; (2) standardised culture conditions
(same incubator, media batch, passage nu
mber); (3) randomisation of plate layout
to avoid edge effects; (4) all groups p
rocessed sinultaneously. Blinding is exp
licitly stated in Line 203-205.

Blinding

Describe who was aware of the group allocation at the different stages of the
experiment (during the allocation, the conduct of the experiment, the outcome
assessment, and the data analysis).

y Statcu. Lerr Lounuing, miage auguisic
Yon and data analysis were performed by
another investigator who was blinded to
the group allocations.™” Outcome assessme
nt (flow cytometry, Western blot densito
metry, Transwell cell counting) and stat
istical analysis were performed blinded.
Group allocation vas revealed only afte
r all data were collected and analyzed.

Outcome
measures

a. Clearly define all outcome measures assessed (e.g. cell death, molecular markers,
or behavioural changes).

b. For hypothesis-testing studies, specify the primary outcome measure, i.e. the
outcome measure that was used to determine the sample size.

Irect A Targering (auat-iuctrerase e
porter assay, Fig. 9, 13¢); (6) Protein
expresslon of STATR RELA ADCY6 (Wester

Fig. 10-11, 12a, 13d). All metho
G5 It Speci s profocola, resgente,
and quantification approaches.

ize (n > 3 independent experiments, con
sistent with field standards). Secondary
outcome measures: apoptosis, invasion,
protein expression, and luciferase activ
ity. No fornal a priori power calculatio
n was performed (exploratory study).

Statistical
methods

a. Provide details of the statistical methods used for each analysis, including
software used.

b. Describe any methods used to assess whether the data met the assumptions of
the statistical approach, and what was done if the assumptions were not met.

(2 3 groups); two-way ANOVA with ?1da k

*s multiple conparisons test (time-cours
e data); Kruskal- Wallis with Dunns pos
t hoc test (non-normal data); Mann-— Whit
ney U_test (non-normal, two-group). Deta
iled in Lines 495-515.

neity of variances were veriTied. When 1
n(eractlon vas significant, ?ida k's tes

t applied for between-group comparisons
at each time point. All tests, assumptio
ns, and alternatives are expllcntly desc
ribed in Lines 495-515.

Experimental
animals

a. Provide species-appropriate details of the animals used, including species, strain
and substrain, sex, age or developmental stage, and, if relevant, weight.

b. Provide further relevant information on the provenance of animals, health/immune
status, genetic modification status, genotype, and any previous procedures.

uman cell Tines were used: NCF-10A (norm
al hreast epithelial), WDA-VB-231 (TNBC)
s 578T (TNEC), NCF-7 (ER?/PR? breast
cam:er) HEK-293T (reporter assays). All
from ATCC. Details in Lines 158-168, 17
2-187.
CC, SIK authenticated. Health/immune sta
tus: not applicable (cell lines). Geneti
¢ modification: none (wild-type). Previo
us procedures: none before purchase. liyc
oplasna negative. Details in Lines 158-
68, 172-187.

Experimental
procedures

For each experimental group, including controls, describe the procedures in enough
detail to allow others to replicate them, including:

a. What was done, how it was done and what was used.
b. When and how often.
c. Where (including detail of any acclimatisation periods).

d. Why (provide rationale for procedures).

systen. (8) Western blot — RIPA_lysis,
BCA, SDS-PAGE, PVDF, primary antibodies
(STAT3, RELA, ADCY6, B -Actin), HRP-sec
ondary, Cheniboc NP. Full details in Lin
es 1727480,

uciferase measured at 48 hours post-tran
sfection. All experinents repeated 3-5 t
imes_independently (biological replicate
s). Details in Lines 189-480 and figure
Tegends.

saged and expanded Trom Trozen STOCKS; e
xperinents perforned after > 2 recovery
passages). Details in Lines 172-187 and
“Reagents and instruments™ section (equi
pment models provided).

7) Dual-luciferase to confirm direct 3°U
TR binding. Rationale stated in Lines 10
8-113 (hypothesis), 158-168 (cell line s
election), and 210-220 (transfection gro
ups) .-

Results

10

For each experiment conducted, including independent replications, report:

a. Summary/descriptive statistics for each experimental group, with a measure of
variability where applicable (e.g. mean and SD, or median and range).

b. If applicable, the effect size with a confidence interval.

wow o sy wieen < ey gy
Fig. 13a-e — validation (nean + SD, n
=3-5). All figure legends specify whethe
r data are mean + SD or mean * SEM. Ex
act n values (biological replicates) and
technical replicates are provided in ea
ch figure legend.

2) or confidence intervais for e
ffect sizes are provided. This linitatio
n is acknowledged in the study linitatio
ns section (Lines 1145-1155).
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The Recommended Set

These items complement the Essential 10 and add important context to the study. Reporting the items in both sets
represents best practice.

Section/line
Item Recommendation number, or reason
for not reporting

Abstract 11 Provide an accurate summary of the research objectives, animal species, strain
and sex, key methods, principal findings, and study conclusions.

ion for multi-target therapeutic strategy.

“approach is explained® hypothesis that m

Background 12 a. Include sufficient scientific background to understand the rationale and i8-152-3p sinul taneousiy targets STATS, R

. R ELA, and ADCY6 to exert multi-target syne
context for the study, and explain the experimental approach. o rethod 15 orbecaes 1h the spmteach 4

escription.

b. Explain how the animal species and model used address the scientific gg; woridiide Tor investiating TC biol
objectives and, where appropriate, the relevance to human biology. e Setntar TR el e, r-1 el

ss subtype specificity."

Objectives 13 Clearly describe the research question, research objectives and, where
appropriate, specific hypotheses being tested.

-target synergistic regulation hypothesis.

Ethical 14  Provide the name of the ethical review committee or equivalent that has approved | aereval ues obtained for the use

nt provides:

statement the use of animals in this study, and any relevant licence or protocol numbers (if the ethics com
applicable). If ethical approval was not sought or granted, provide a justification. ;

study was approved by
ee of Aﬂjl _County Tradi
al

ina
reated, or sacrificed.

Housing and 15  Provide details of housing and husbandry conditions, including any environmental

husbandry enrichment » animal housing or enrichment applicable.
Animal care and 16 a. Describe any interventions or steps taken in the experimental protocols to '”J“'%:‘“:E“T?&':3“'"‘3':?;‘:
monitoring reduce pain, suffering and distress. 1 gulture procedures (trypsinization. tra

involve animal distress.
b. Report any expected or unexpected adverse events. neubator failure, all transfectio
70% efficiency threshold). This i
itly stated by the absence of any exclusi
ons or_repeated experiments due to techni
ilure (see Inclusion/exclusion crit

c. Describe the humane endpoints established for the study, the signs that were
monitored and the frequency of monitoring. If the study did not have humane
endpoints, state this.

ere an animal study,
humane endpoints would have been defined
, but they are not applicable here. This
is explicitly stated.

(2024) ~ STAT3/NF—x B pathwa

Interpretation/ 17 a. Interpret the results, taking into account the study objectives and hypotheses, gL
scientific current theory and other relevant studies in the literature. Yhet Synsrorsie redulation o

implications L ) ) ) ) e NEACB. and GAUP pathuavs.
P b. Comment on the study limitations including potential sources of bias, g ot sppiicable (i vivro shuiyy. S5a
limitations of the animal model, and imprecision associated with the results. i T her Bitontion Shrosah rore b

mprehensive in-vivo and in-vitro studies”
(Lines 1160-1165).

gene expressi
gnaling pathwa
‘a foundation for

ito the potential

rget therapeut
s 1130-1:

CF-7) retain hunan-spec

Generalisability/ 18 Comment on whether, and how, the findings of this study are likely to generalise on, UK smpese, ang
translation to other species or experimental conditions, including any relevance to human e pvestigaion
TNBC'

ic strateg 135).

blology (Where approprlate). However Hintcal tranéla ion requires in

vivo validation in aninal models and hum
an sanples.

Protocol 19  Provide a statement indicating whether a protocol (including the research gjﬁﬂggégpgg-%ﬁ; . iinica
registration question, key design features, and analysis plan) was prepared before the study, ;,5‘*5;‘2?:Ezdff:‘:ﬁismaiﬂicﬁsly?.nt'iwuc
tlo Lme 8 Methods‘ Lines 125-5

isti sis: Lines 490-525),
Bt thems wert wot Yomally registared p
rior to study initiation.

and if and where this protocol was registered.

Data access 20 Provide a statement describing if and where study data are available.

r (Yingyao Quan) upon reasonable request.
Declaration of 21 a. Declare any potential conflicts of interest, including financial and non-financial. |er firarcial
interests If none exist, this should be stated. Tt of int

b. List all funding sources (including grant identifier) and the role of the funder(s) | 7s,finding ias réceive
in the design, analysis and reporting of the study. a1 o etare. ks e o

or repor
cltly state

N C National Centre
Bl Rerinement & Reduction www.ARRIVEguidelines.org
3 R of Animals in Research
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	Study design - 1a: or overexpression experiments: (1) Blank group (untreated cells); (2) Negative control group (miR-NC); (3) miR-152-3p mimic group.



For knockdown experiments: (1) Inhibitor-NC group; (2) miR-152-3p inhibitor group.



For rescue experiments: (1) miR-NC + empty vector; (2) miR-152-3p mimic + empty vector; (3) miR-NC + STAT3 overexpression plasmid; (4) miR-152-3p mimic + STAT3 overexpression plasmid.



For dual-luciferase reporter assays: (1) WT + miR-NC; (2) WT + miR-152-3p mimic; (3) MUT + miR-NC; (4) MUT + miR-152-3p mimic.



Cell line comparisons: MCF-10A (normal breast epithelial), MDA-MB-231 (TNBC), Hs 578T (TNBC), MCF-7 (ER+/PR+ non-TNBC).



No experimental groups were excluded from analysis. The rationale for using each control group is stated in the respective method subsections (e.g., miR-NC to control for non-specific effects of transfection; empty vector to control for effects of plasmid backbone).
	Study design - 1b: The experimental unit was an individual well of a cell culture plate (e.g., 96-well plate for MTT and luciferase assays; 6-well plate for flow cytometry, Transwell, and Western blot; Transwell chamber for invasion assay). Each well contained an independently seeded and treated cell population. Technical replicates (multiple wells per condition per experiment) and biological replicates (independent experiments repeated on different days with freshly cultured cells) are explicitly distinguished in the statistical analysis section. Sample sizes (n) are reported in the results section and figure legends as the number of independent biological replicates.
	Sample size - 2a: Exact numbers: MTT – 6 technical replicates/group, n=4; Flow cytometry – 1 well/group, n=3; Transwell – 3 chambers/group, n=3; Dual-luciferase – 6 technical replicates/group, n=3; Rescue MTT – 6 technical replicates/group, n=3; Rescue apoptosis – 1 well/group, n=3.
	Sample size - 2b:  No formal a priori calculation (exploratory study). Sample sizes (n ≥ 3 independent biological replicates) determined based on field standards (minimum for reproducibility and statistical analysis). Larger n (n=5) used for inhibitor experiments. No sample exclusion.
	Inclusion and exclusion criteria - 3a:  Inclusion criteria established a priori: cell viability >90%, passage number <20, transfection efficiency >70%, consistent seeding density, Western blot quality (clean bands, consistent loading). Exclusion criteria: contamination, failed transfection (≤70%).
	Inclusion and exclusion criteria - 3b: No exclusions – all experimental units and data points were included in analysis. No outliers removed.
	Inclusion and exclusion criteria - 3c: Exact n values reported in figure legends and Results section: MTT n=4; flow cytometry/Transwell/Western blot n=3; dual-luciferase n=3 (6 technical replicates/group); knockdown MTT/Transwell n=5; rescue experiments n=3; validation experiments n=3–5 as indicated. n = independent biological replicates throughout.
	Randomisation - 4a: Randomisation was used. Cell seeding, transfection, and treatment group assignments were randomised by laboratory members. Method: random number generator (Excel RAND function) to assign plate wells to groups.
	Randomisation - 4b: Confounders minimised by: (1) blinded data collection – cell counting, image acquisition, and data analysis performed by investigator blinded to group allocation; (2) standardised culture conditions (same incubator, media batch, passage number); (3) randomisation of plate layout to avoid edge effects; (4) all groups processed simultaneously. Blinding is explicitly stated in Line 203-205.
	Blinding - 5: Lines 203-205 (Methods: Cell transfection). Blinding was implemented. Laboratory members who performed cell seeding, transfection, and treatment group assignments were not blinded to group allocation during allocation and experiment conduct. However, the investigator responsible for cell counting, image acquisition (microscopy), and data analysis was blinded to group allocations. This is explicitly stated: "Cell counting, image acquisition and data analysis were performed by another investigator who was blinded to the group allocations." Outcome assessment (flow cytometry, Western blot densitometry, Transwell cell counting) and statistical analysis were performed blinded. Group allocation was revealed only after all data were collected and analyzed.
	Outcome measures - 6a:  Outcome measures clearly defined: (1) miR-152-3p expression (qRT-PCR, Fig. 1-2); (2) Cell proliferation (MTT assay, Fig. 3, 8b, 12b, 13b); (3) Cell apoptosis (flow cytometry with Annexin V-FITC/PI, Fig. 4-5, 8c, 12c, 13c); (4) Cell invasion (Transwell assay, Fig. 6-7, 8d); (5) Direct mRNA targeting (dual-luciferase reporter assay, Fig. 9, 13e); (6) Protein expression of STAT3, RELA, ADCY6 (Western blot, Fig. 10-11, 12a, 13d). All methods include specific protocols, reagents, and quantification approaches. 
	Outcome measures - 6b: Hypothesis-testing study. Primary outcome measure: cell proliferation (MTT assay) , which was used to determine sample size (n ≥ 3 independent experiments, consistent with field standards). Secondary outcome measures: apoptosis, invasion, protein expression, and luciferase activity. No formal a priori power calculation was performed (exploratory study).
	Statistical methods - 7a:  Software: SPSS 27.0 for all statistical analyses. Specific methods: unpaired Student's t-test (two-group comparisons); one-way ANOVA with Tukey's post hoc test (≥3 groups); two-way ANOVA with Šidák's multiple comparisons test (time-course data); Kruskal–Wallis with Dunn's post hoc test (non-normal data); Mann–Whitney U test (non-normal, two-group). Detailed in Lines 495-515.
	Statistical methods - 7b:  Normality assessed by Shapiro–Wilk test for all continuous data. If normal → parametric tests (t-test, ANOVA). If non-normal → non-parametric tests (Kruskal–Wallis, Mann–Whitney). For two-way ANOVA, assumptions of normality and homogeneity of variances were verified. When interaction was significant, Šidák's test applied for between-group comparisons at each time point. All tests, assumptions, and alternatives are explicitly described in Lines 495-515.
	Experimental animals - 8a:  Not applicable. No animals were used. Human cell lines were used: MCF-10A (normal breast epithelial), MDA-MB-231 (TNBC), Hs 578T (TNBC), MCF-7 (ER⁺/PR⁺ breast cancer), HEK-293T (reporter assays). All from ATCC. Details in Lines 158-168, 172-187.
	Experimental animals - 8b: Not applicable. Cell line provenance: ATCC, STR authenticated. Health/immune status: not applicable (cell lines). Genetic modification: none (wild-type). Previous procedures: none before purchase. Mycoplasma negative. Details in Lines 158-168, 172-187.
	Experimental procedures - 9a: All procedures described in Methods sections (Lines 172-480). Key procedures: (1) Cell culture – media (MEGM, L-15, DMEM), 10% FBS, 1% P/S, 37°C, 5% CO₂ (or CO₂-free for L-15). (2) Transfection – Lipofectamine 3000, 50 nM miRNA mimic/inhibitor, 500 ng plasmid. (3) qRT-PCR – TRIzol, Mir-X kit, SYBR Green, QuantStudio 5. (4) MTT – 5 mg/mL MTT, DMSO, absorbance 490 nm. (5) Apoptosis – Annexin V-FITC/PI kit, BD FACSCanto II. (6) Transwell – Matrigel (1:8), 8 μm chambers, crystal violet. (7) Dual-luciferase – pGL3 constructs, pRL-TK, Dual-Luciferase® system. (8) Western blot – RIPA lysis, BCA, SDS-PAGE, PVDF, primary antibodies (STAT3, RELA, ADCY6, β-Actin), HRP-secondary, ChemiDoc MP. Full details in Lines 172-480.
	Experimental procedures - 9b: (1) Cell culture: medium changed every 48-72 hours; subcultured at 80-90% confluence. (2) Transfection: performed once per experiment, 24 hours after seeding; cells harvested 48 hours post-transfection. (3) Assays: MTT measured at 3, 6, 12, 24, 48 hours post-transfection. Flow cytometry, Transwell, Western blot performed at 48 hours post-transfection. Dual-luciferase measured at 48 hours post-transfection. All experiments repeated 3-5 times independently (biological replicates). Details in Lines 189-480 and figure legends.
	Experimental procedures - 9c: All cell culture and experimental procedures were performed in an ISO-class 5 biosafety cabinet (Thermo Scientific 1300 Series A2) within a dedicated cell culture laboratory. Incubators: CO₂ incubator (Thermo Scientific Heracell VIOS 160i) for MCF-7, MCF-10A, HEK-293T; CO₂-free incubator (Memmert INE 400) for MDA-MB-231 and Hs 578T (L-15 medium). Imaging: Nikon Eclipse Ti2 microscope. Flow cytometry: BD FACSCanto II. Western blot imaging: Bio-Rad ChemiDoc MP. No acclimatization period for cell lines (cells were passaged and expanded from frozen stocks; experiments performed after ≥2 recovery passages). Details in Lines 172-187 and "Reagents and instruments" section (equipment models provided).
	Experimental procedures - 9d: (1) MCF-10A as normal control to compare miR-152-3p expression. (2) MDA-MB-231 as primary TNBC model (well-characterized basal-like TNBC). (3) Hs 578T for validation across TNBC subtypes. (4) MCF-7 as non-TNBC control to assess subtype specificity. (5) miR-152-3p mimic to test gain-of-function effects; inhibitor for loss-of-function. (6) STAT3 rescue experiment to confirm functional specificity. (7) Dual-luciferase to confirm direct 3'UTR binding. Rationale stated in Lines 108-113 (hypothesis), 158-168 (cell line selection), and 210-220 (transfection groups).
	Results - 10a: Summary/descriptive statistics (mean ± SD or mean ± SEM as indicated) are reported for each experimental group in the Results section and all figure legends. Examples: Fig. 1 – miR-152-3p expression (mean ± SD, n=3); Fig. 3 – proliferation over time (mean ± SEM, n=4, 6 technical replicates); Fig. 5 – apoptosis rate (mean ± SD, n=3); Fig. 7 – invaded cell count (mean ± SD, n=3); Fig. 8b – MTT (mean ± SD, n=5); Fig. 9 – luciferase activity (mean ± SD, n=6); Fig. 12b-c – rescue assay (mean ± SD, n=3); Fig. 13a-e – validation (mean ± SD, n=3-5). All figure legends specify whether data are mean ± SD or mean ± SEM. Exact n values (biological replicates) and technical replicates are provided in each figure legend.
	Results - 10b: Effect sizes with confidence intervals are not reported. This study is an exploratory in vitro study. Statistical reporting focuses on exact P values and group comparisons (means with variability). The primary comparisons are between treatment groups (miR-152-3p mimic vs. miR-NC; inhibitor vs. Inhibitor-NC; rescue groups), with significance indicated as *P < 0.05, **P < 0.01, ***P < 0.001. No formal effect size calculations (e.g., Cohen's d, η²) or confidence intervals for effect sizes are provided. This limitation is acknowledged in the study limitations section (Lines 1145-1155).




	Abstract - 11: Lines 27-42 (Abstract). The abstract accurately summarizes: (1) Research objectives: To investigate miR-152-3p expression and tumor-suppressive function in TNBC and elucidate its mechanism targeting STAT3, RELA, and ADCY6. (2) Animal species, strain, sex: Not applicable (in vitro study; no animals used). Human cell lines used: MDA-MB-231, Hs 578T, MCF-10A, MCF-7. (3) Key methods: qRT-PCR, MTT assay, flow cytometry, Transwell invasion assay, dual-luciferase reporter assay, Western blot, rescue experiment. (4) Principal findings: miR-152-3p downregulated in TNBC; overexpression inhibits proliferation/invasion, promotes apoptosis; directly targets STAT3, RELA, ADCY6 3'UTRs; STAT3 rescue reverses effects; findings validated in Hs 578T cells. (5) Conclusions: miR-152-3p suppresses TNBC progression by downregulating STAT3/RELA and upregulating ADCY6 (activating cAMP signaling). Provides foundation for multi-target therapeutic strategy.
	Background - 12a: Lines 76-125 (Introduction). Sufficient background provided: (1) TNBC epidemiology, aggressiveness, lack of therapeutic targets; (2) miRNA biology and post-transcriptional regulation; (3) miR-152-3p as a tumor suppressor in various cancers; (4) STAT3 pathway (pro-survival, proliferation/apoptosis); (5) NF-κB/RELA pathway (invasion, metastasis, chemoresistance); (6) cAMP signaling and ADCY6 (cAMP-producing enzyme, role in cancer). The experimental approach is explained: hypothesis that miR-152-3p simultaneously targets STAT3, RELA, and ADCY6 to exert multi-target synergistic tumor suppression. Rationale for each method is embedded in the approach description.
	Background - 12b:  Not applicable (in vitro study). No animal models were used. Instead, the study uses human cell lines: MDA-MB-231 (primary TNBC model, basal-like), Hs 578T (validation across TNBC subtypes), MCF-10A (normal breast epithelial control), MCF-7 (ER⁺/PR⁺ non-TNBC control). The relevance to human biology is addressed by using human-derived cell lines, which retain key molecular characteristics of human TNBC. The rationale for cell line selection is provided in Lines 158-168: "MDA-MB-231 cells were selected as the primary TNBC model because this cell line is among the most commonly used and well-characterized systems worldwide for investigating TNBC biology and metastasis... To validate generalizability, Hs 578T cells were included as a secondary TNBC cell line... MCF-7 cells were used as a non-TNBC control to assess subtype specificity."
	Objectives - 13: Lines 108-120 (Introduction, end of section). The research question, objectives, and hypothesis are clearly described:Research question: Does miR-152-3p exert tumor-suppressive effects in TNBC by simultaneously targeting and coordinately regulating STAT3, NF-κB, and cAMP-PKA signaling pathways?Research objectives: (1) To investigate the expression of miR-152-3p in TNBC cells; (2) To examine the tumor-suppressive function of miR-152-3p on TNBC cell proliferation, apoptosis, and invasion; (3) To elucidate the molecular mechanism by identifying direct targets (STAT3, RELA, ADCY6) of miR-152-3p; (4) To validate the functional role of STAT3 as a key downstream effector via rescue experiments; (5) To assess the generalizability of findings across TNBC subtypes and specificity versus non-TNBC breast cancer cells.Hypothesis: "miR-152-3p may exert potent tumor-suppressive effects by simultaneously targeting and coordinately regulating STAT3, NF-κB and cAMP-PKA signaling pathways." (Lines 110-113). The study moves beyond the single-target paradigm and tests a multi-target synergistic regulation hypothesis.
	Ethical statement - 14: Lines 1190-1192 (Ethical compliance section). No animals were used in this study. Ethical approval was obtained for the use of human cell lines. The ethical statement provides: "This study was approved by the ethics committee of Anji County Traditional Chinese Medicine Hospital (Approval Number: 2025-105)." For animal work: not applicable. Justification: This was an in vitro cell-based study using commercially available human cell lines purchased from ATCC. No live animals were housed, treated, or sacrificed.
	Housing and husbandry - 15: Not applicable. No animals used (in vitro study). Cell culture conditions (incubator temperature, CO₂, media, passage procedures) provided in Lines 172-187 for transparency. No animal housing or enrichment applicable.
	Animal care and monitoring - 16a: Not applicable. No live animals were used in this study. Therefore, no interventions to reduce pain, suffering, or distress in animals were required or applied. Cell culture procedures (trypsinization, transfection, etc.) are standard and do not involve animal distress.
	Animal care and monitoring - 16b:  Not applicable. No adverse events were expected or observed, as no animals were used. For cell culture: no unexpected events occurred (e.g., no contamination, no incubator failure, all transfections met >70% efficiency threshold). This is implicitly stated by the absence of any exclusions or repeated experiments due to technical failure (see Inclusion/exclusion criteria response).
	Animal care and monitoring - 16c: Not applicable. No humane endpoints were established, as no animals were used. The study was entirely in vitro using human cell lines. If this were an animal study, humane endpoints would have been defined, but they are not applicable here. This is explicitly stated.
	Interpretation scientific implicationsm - 17a: Lines 860-1120 (Discussion section). Results interpreted in context of study objectives and hypothesis: (1) miR-152-3p downregulated in TNBC cells (consistent with previous studies, e.g., Dong et al., 2025); (2) Overexpression inhibits proliferation/invasion, promotes apoptosis – supports tumor-suppressive role; (3) Dual-luciferase confirms direct targeting of STAT3, RELA, ADCY6 3'UTRs; (4) STAT3 rescue reverses miR-152-3p effects, confirming STAT3 as key functional mediator; (5) Findings validated in Hs 578T, weaker effects in MCF-7 (subtype specificity). Comparison with literature: Ning et al. (2024) – miR-152-3p inhibits melanoma via NF-κB; Zhang et al. (2024) – STAT3/NF-κB pathway inhibition suppresses proliferation; Kainat et al. (2026) – miR-152 inhibits breast cancer via DNMT1. Hypothesis supported: multi-target synergistic regulation of STAT3, NF-κB, and cAMP pathways.
	Interpretation scientific implications - 17b:  Lines 1145-1165 (Discussion, limitations paragraph). Study limitations explicitly stated: (1) No in vivo validation (animal models missing); (2) Narrow range of functional assays; (3) Incomplete understanding of multi-target synergistic mechanisms; (4) ADCY6 targeting mechanism incompletely characterized (cAMP levels not directly measured); (5) Only total protein levels of STAT3/RELA assessed (phosphorylation status not examined); (6) Subtype specificity requires further investigation. Potential sources of bias: acknowledged. Imprecision: reported as mean ± SD/SEM with exact n values. Animal model limitations: not applicable (in vitro study). Statement: "The exact regulatory mechanisms and therapeutic potential of miR-152-3p require further validation through more comprehensive in-vivo and in-vitro studies" (Lines 1160-1165).
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