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digested with collagenase type I and subsequently cultured using an adherent method. Cells were purified via differ-
CCSMCs began to
emerge from the tissue block after 3 days, increased significantly by day 7, and converged by day 12. Post-

ential adhesion and identified through immunofluorescence and Western blotting. Results

passage, CCSMCs exhibited strong proliferation and a “peak-to-valley” phenomenon. After purification, the cells
tested positive for a-smooth muscle actin (a-SMA) , confirming the successful establishment of the in vitro culture
model. Conclusion
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Fig. 1 Primer sequence
Gene Primer sequences
Forward : TATCTACCGTCTTGAGGGCTGG
GALNT7

Reverse : TGCCTGCGATTCAGGACGACTA
Forward : CAAGAGTGGCATTCAACCGCAC

SATB2
Reverse : ATCTCGCTCCACTTCTGGCAGA
o Forward : GGATCTCCAACATGGCAGCCTT
’ Reverse : AGACGGCTTTCTCCCTCTTGCT
Forward : GGCACCCAGCACAATGAA
f-actin

Reverse : TAGAAGCATTTGCGGTGG
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Fig.1 Prediction of miR-34 target genes and their expression in different cancers

A: Venn plots of miRNA-mRNA relationship pairs obtained through screening from three databases; B: Heat map of the expression of the top50 tar-

get genes with the coefficient of variation among cancer types.
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Fig.2 Cancer types with differences in miR-34 target gene scores
A: The miR-34 target gene score; The scattered points are the scores of miR-34 target genes; The middle part of the red line segment represents the
average; The two ends represent the evaluation distance between the standard deviation and the average; B: Cancer types with significant differences in
miR-34 target gene scores; The scattered points are the scores of miR-34 target genes; The middle part of the red line segment represents the average ;
The two ends represent the evaluation distance between the standard deviation and the average; C: Univariate Cox regression was used to analyze the

cancer types most correlated with survival by miR-34 target gene scores.



122 - R EAKFFIR Acta Universitatis Medicinalis Anhui 2026 Jan;61(1)

FBEAE A N R A R AR A I R B o R A
SN W T RE M RNA R4 il i FR 5 \DNA 2%
iR FEGF TR Y EE T BEE
fE(EI3A) . KEGG Hfi i 171 4% B &AL /Ny+
WA R 3 [, e A0 A pS3 15
A AR AR (FI3B) o X — 25 R I miR-34 §1 3L
FEAL P AN R A 2 A I
2.4 LUADMIXEE#ERE XFLUAD 1651 miR-34
AL T L 2R Cox MU AMHT, Z5 53 o, 2 15
D FRIE S OSHHIC (KT 4A) KX 154 3L H
LASSO [a1 )3 #4743 B , Ik F e AR B S 40 =
0. 026 095 79 #E47 5 38 I UE TR 6 o 7E Fpe L 7Y
T3 8RB R AR 0: HOXAI3 .GALNT7 .
SATB2 .SGPPI .LDHA .KLF4 .VPS37B . FOSLI . iF—
A 00U 3K 26 S B R A5 5 miR-34 AT 7E #E 1)
X% . GALNT7.SATB2.LDHA .KLF4 . FOSL © % %
WES miR-34 A A ML G LR Ed it —
A3 B W B O 2R 4 A Ak Y SE S 5 Uk SGPPI
HOXA13 F1 VPS37B 5 miR-34 A7 AL 40 7] 6 & (&
4B) . [N I % $& GALNT7 . SATB2 . LDHA . KLF4 FlI
FOSLI 553617 5 S50k

K FH qPCR A LUAD 41800 A 5 AN Y

P.adjust

0.03
0.02
0.01

0.05 0.10  0.15 0.20
GeneRatio

FIkEN . SRR, 5EFHLU L, GALNT7 .
SATB2 . LDHA 7£ LUAD #1 21 3 35 B & J+ &5 (P<
0.05) ,KLF4 . FOSLI 7£ LUAD 1 41 ik % /0 (&
4C), UkSEEPE GALNT7 .SATB2 F1 LDHA 3 4% [FIAE
i LUAD FilJ5 3 AT A U (1[4 51)

K 1 LASSO [0 931 25 5 T LDHA . GALNT7 Fl
SATB2 () 3 P XA RL ([ 4D) o ARG RRAF R £k b
AL B E R A 0. 002 36 (K 4E) . K
A RS P53 45 585 2 Ay e & 2H AN A 2H (181 4F) o
AR BRI EHFAREERZ (K 46) ., Ffadl
5% 1E 4109 A A7 22 5k AR [ A9 log-rank 43 #7 , &
AR Gt eF 75 X (P<0. 000 1) RG24 s 1Y
AAFI R B R TR ad (K 4H) . ROCHIZ T
1AF (3 AF 5 AR A A7 X 43 01l 24 0. 690, 0. 668 F
0. 663, B IZA R RE K WL D) FN LUAD £ 35 19 Tl f
(4D P, FeZ43E$E T LDHA .GALNT7 F1 SATB2
ZANFEHAE R LUAD BUS A 8 (4 B4 51
2.5 LUAD KRB SMERIEIE  (HH Lkl 2k
AR5 B 1 AU DT A R AE B E AR GSE31210 HXif 4L
B PE 0 AT BIE , ) FH 56 0F 4 500 3 T 5 56 TE 4 XU
O3B0 TR A ORI G — 3 AR S 6 AU 1743
BB N R AR AE AL (] SA) A APIR B B s

B

11

P.adjust
0.08
0.06
0.04
0.02

0.10 0.15 0.20 0.25
GeneRatio

B3 miR-34$BEFHK GOFKEGG BEN
Fig. 3 GO and KEGG enrichment of miR-34 target genes

A: GO function analysis bubble chart; B: KEGG function analysis bubble chart. The horizontal axis represents the ratio, with a larger value indicat-

ing a more significant enrichment; The vertical axis is the corresponding name of the enrichment of differentially expressed genes; The size of the

bubbles indicates the number of enriched differentially expressed genes; The color of the bubbles ranging from red to blue indicates that the value of P.

Adjust is getting larger and larger, suggesting that the enrichment is becoming less significant.
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Fig. 4 Construction of the risk model of LUAD by miR-34 target genes
A: Univariate Cox regression model was used to analyze the prognostic genes related to the OS of patients ; B: The dual-luciferase reporter gene as-
say verified the targeted binding relationship of miR-34 with SGPP1, HOXA13 and VPS37B; C: The expression of five genes in LUAD tissue microar-
rays was detected by qPCR; D: The screening process of the cross-validation process parameter A; E: Dynamic Process Diagram of LASSO-based Vari-
able Screening; F: Distribution of risk scores between high-risk and low-risk patients; G: Distribution of survival status between high-risk and low-risk

patients; H: Kaplan-Meier curves for high-risk and low-risk patients; I: ROC curve; P<0. 05, " P<0. 01 vs Normal group.
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Fig. 5 Validation of the LUAD risk model

A: Distribution of risk scores between high-risk and low-risk patients; B: Distribution of risk survival status between high-risk and low-risk pa-

tients; C: Kaplan-Meier curves for high-risk and low-risk patients; D: ROC curve.
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Fig. 6 The prognostic model of LUAD was constructed based on the target genes of miR-34

A': Univariate Cox regression analysis was used to analyze clinical indicators related to prognosis; B: Multivariable Cox model forest map; C: A no-

mogram constructed using the information of RiskScore, AJCC and T staging; D: Calibration curve of 1-3-5-year survival rate.
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Construction and validation of a prognostic risk assessment model for

lung adenocarcinoma based on miR-34 family target genes
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Abstract Objective To establish a tumor prognostic risk assessment model related to target genes of the miR-34
family. Methods Target genes of the miR-34 family were screened, and the scores of miR-34 target genes were as-
sessed in 16 tumor types. Univariate Cox regression analysis was used to identify the tumor type with the strongest
correlation between miR-34 target gene scores and overall survival (0S). Gene Ontology (GO) and Kyoto Encyclo-
pedia of Genes and Genomes (KEGG) analyses were performed to elucidate the functional roles and signaling path-
ways of miR-34 target genes. A prognostic risk model based on the miR-34 target genes was constructed using uni-
variate Cox and LASSO regression analyses. Quantitative real-time PCR (qPCR) and dual-luciferase reporter as-
says were conducted to validate whether the target genes bind to miR-34 and measure their RNA expression levels
in the relevant tumors. Additionally, the risk score was integrated with other clinical indicators to develop a nomo-
gram prediction model for patient survival. Results A total of 65 target genes of the miR-34 family were screened.
The cancer type exhibiting stronger correlation between the target gene scores and OS was lung adenocarcinoma
(P =0.003, HR= 5.150). Furthermore, miR-34 target genes were predominantly enriched in oxidative stress
pathways and various tumor-related processes. Three genes, LDHA, GALNT7, and SATB2, were identified as core
components of the prognostic analysis model for lung adenocarcinoma. Additionally, the constructed nomogram
model demonstrated robust predictive performance. Conclusion  The risk model and prognosis model of lung ad-
enocarcinoma constructed based on the key target genes of miR-34 have good predictive performance.

Key words miR-34 family target genes; lung adenocarcinoma;the cancer genome atlas; nomogram; prognosis;
risk model
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