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[# ZE]HB:HIRUD RNA-296-5p S B B AH G 2 1 2 (S—phase kinase—associated protein 2, Skp2) A% A A ZE 19 16 (ribo-
somal protein L6, RPL6) 5 i 51 B a8 55 BURRAIE (9 5C R KO T AR TS A58 . 773K - 38 B 2018 4F 1 3 28 2023 4% 1 1 120 44l 1iii 5] i
B WATIE BB R R ARG L 3 AN R BRRAE 2 3% miR—-296-5p . Skp2 .RPL6 mRNA 23k K ¥, S04 85 46 45 5 9 BRI AE
BIRFR . MIWAE VIEREEME RIS NE KA (n=21) 5KE KM (n=97) , LI 2 A IE R F K .miR-296-5p . Skp2 . RPL6
mRNA F kKT, 208 miR-296-5p . Skp2 \RPL6 Xt T AR T (500 K T . 25 3R« ATRBG B3] | Gleason ¥-43 A H L7
TIF AR 4F S BT R (prostate specific antigen , PSA) 7K Ik EL 4577 825 miR-296-5p .Skp2 \RPL6 mRNA Fik K LL#R , 254
it L (F=12.927.22.416.10.088..34.239.20.180 . 12.208,,t=4.649 .~5.770 ,-5.713 .4.716 .=5.647 .~6.884, 1] P=0.000) ; miR—
296-5p 5 Gleason W43 I 14331 A B 1ML 7 71 210 1 4% S5 PE B0 B (prostate specific antigen , PSA) 7K - Ik [ 25 54 7% 52 5 A 56 (=
-0.578.-0.539 .-0.517 .-0.556, 3] P<0.001) , Skp2 .RPL6 mRNA 5 Gleason P43 5 B4 AR M7 PSA 7KF ik B 45 56 7
TEAH % (/=0.531.0.507 .0.476 .0.493 .0.494 .0.473 .0.420.0.505 , ¥ P<0.001) ; 52 & Lk L4576 7 s BR300 W) 2 B PE 2 | Glea-
son PEAY (B TR E KA, REH AT 2L TR E K41 (P<0.05) ; & K 4 miR-296-5p 7 ik K AR TR & K 4, Skp2 .RPL6
mRNA FEIK 5 FRE L4 (P<0.05) s B IETT, logistic FIH AT, 5353 B . Gleason P43 (K L4576 8 D12k BRI AR5 5 BIG
JT .miR-296-5p . Skp2 .RPL6 mRNA J& {if 4] Bt i 82 2 A S5 A4 AL & & 1 5% i Rl & (P<0.05) , £ 1E 5 , miR-296-5p . Skp2 . RPL6
mRNA {2 Fi 51 AR ie 25 AR AR AL & A5 I R 2 (P<0.05) ;miR—296-5p . Skp2 \RPL6 A BN Hi 5 AR A S5 A4k B & 1) AUC
410.902(95%C1=0.833 ~ 0.949) , KF & H5 bR B HTI (P<0.05) . £51% : i 4 I 48 FR 35 miR—296-5p .Skp2 .RPL6 ik 7K V- 5%
PRRHIE ARG R BV, = AT RHIRA G A2 K BRSNS % M E .
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Association of miR—296—-5p,S—phase kinase—associated protein 2,
and ribosomal protein L6 with the pathological features of prostate cancer

and their influence on surgical prognosis
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[ Abstract] Objective : To explore the relationship between microRNA-296—5p (miR-296-5p) , S—phase kinase—associated protein 2
(Skp2) , ribosomal protein L6 (RPL6) and pathological characteristics of prostate cancer, as well as their impact on surgical prognosis.
Methods : A total of 120 patients with prostate cancer who were treated from January 2018 to January 2023 were enrolled, and all pa-
tients underwent laparoscopic therapy for prostate cancer. The mRNA expression levels of miR-296-5p, Skp2, and RPL6 were com-

pared between the patients with different pathological features, and the association between each indicator and pathological features

was analyzed. According to the presence or absence of recurrence at
{EZ 4B K% Email : doctorzhang0523@163.com,

B T5 6 2 R BV 98 (AT U IR @ AT L) .
EBE1EE 4 L, Email :yy198486@163.com,

EEWE 2023 F Z M A EFARAX X TR (5HF .
LHGJ20230885). expression levels of miR-296-5p, Skp2, and RPL6, and the influ-

1 year after surgery, the patients were divided into recurrence group
with 21 patients and non-recurrence group with 97 patients. The

two groups were compared in terms of clinical data and the mRNA
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(2025-01-08) their predictive value were analyzed. Results: There were statisti-
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cally significant differences in the expression levels of miR-296-5p, Skp2, and RPL6 mRNA among patients with different pathologi-
cal stages, Gleason scores, preoperative serum prostate specific antigen (PSA) levels, and lymph node metastasis (F=12.927,22.416,
10.088,34.239,20.180, 12.208;:=4.649,-5.770,-5.713,4.716,-5.647 ,—6.884 ; P=0.000 for all). miR-296-5p was negatively corre-
lated with Gleason score, pathological stage, preoperative serum PSA level, and lymph node metastasis (r=—0.578, -0.539, -0.517,
-0.556; P<0.001 for all) , while Skp2 and RPL6 mRNA were positively correlated with Gleason score, pathological stage, preoperative
serum PSA level, and lymph node metastasis (r=0.531, 0.507, 0.476, 0.493, 0.494, 0.473, 0.420, 0.505 ; P<0.001 for all). Compared
with the non—recurrence group, the recurrence group had significantly higher lymph node metastasis , pathological stage, rate of positive
margin, and Gleason score and a significantly lower rate of postoperative adjuvant therapy (P<0.05). Compared with the non—
recurrence group, the recurrence group had a significantly higher expression level of miR-296-5p and significantly lower mRNA ex-
pression levels of Skp2 and RPL6(P<0.05). Before correction, the logistic regression analysis showed that pathological stage , Gleason
score, lymph node metastasis, positive surgical margin, postoperative adjuvant therapy, and the mRNA expression levels of miR-296—
5p, Skp2, and RPL6 mRNA were influencing factors for postoperative biochemical recurrence in patients with prostate cancer (P<
0.05) , and after correction, the mRNA expression levels of miR-296-5p, Skp2, and RPL6 were still influencing factors for postopera-
tive biochemical recurrence in patients with prostate cancer (P<0.05). The ROC curve analysis showed that the combination of miR—
296-5p, Skp2, and RPL6 had an area under the ROC curve of 0.902(95%CI=0.833 ~ 0.949) in predicting hiochemical recurrence af-
ter prostate cancer surgery, with a significantly larger AUC than each indicator alone (P<0.05). Conclusion : The expression levels of
miR-296-5p, Skp2, and RPL6 are closely associated with pathological features and postoperative recurrence in patients with prostate
cancer, and the combination of the three indicators has a high reference value in predicting biochemical recurrence after prostate can-
cer surgery.
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G R A AR TG RIEYT TR ARZERIE; HIES 5% A
B UMLAT T, T, T

HEBRBRUE « 4 Yot ol YL M oAl IR R G, W
R A8 A 4 5 7™ o B MG 5 FLA A TR 5 PN 3 A0 5 5
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AN =6 4F s KM Sz i 57
13 F&k
1.3.1 IR FEZ ORI AT 2 AR ARHT I
7t PSA JKE i B3] | Gleason PEZ) MK L 2555 82 VI 2 fH
PE R 5 B IRYT (IR SR T RO ML T4 A B 9 43 iR
¥7) o Gleason ¥FAM: 1 ~ 4 53 i ik ARGUNIE , 5 ~ 6 A
I3 T ~ 10 53 AR AR A Ak R GO VT B
IR A T R AR R A B R IK 0 4 mL, i
#4530 min J& , 283 000 r/min 5.0 10 min W5 L7 , 540
LI AE I3 PSA /K-
1.3.2 miR-296-5p.Skp2 .RPL6 i R4 B Ay % 25 i
I B U L, 5 I 30 min J5 , FH Trizol 28 551 £ B i 7 &
RNA, K il RNA Ve B 45 B2 )5 2 BRGi% 5a ) & (miR-
296-5p K H miRNA 55 G i 4754 5% Skp2 .RPL6 fifi H Scien-
tific RevertAid RT i& 71 &5% 5% ) & 5 cDNA, DL cDNA A Al
AT PCR Y14, § 384K % : SYBR Green Master 5 plL, £ F
WS W45 0.2 wL, cDNA BEHE 1 L, TEHE /K #ME 2 10 pl.
miR-296-5p Fi##5° ~GTCACAGCTCGGAT-3" , Filf5 ~GAG
AGGCTAGGCGAAGG-3" ;U6 |15’ ~ACGAATTTGCGTGTC
ATCCTTGCG-3", Fiif 5’ ~CTCGCTTCGGCAGCACATATACT
A-3";RPL6 %5 ~ATGGCGGGTGAAAAAGTTG-3" , T it
5’ ~TCCTCACAAATTGGTGTTCTAAAT-3" ;SKP2 |if:5 A
TGCCCCAATCTTGTCCATCT-3", Fiif:5° ~CACCGACTGAG
TGATAGGTGT-3" ; GAPDH 51 ¥)J¥ 41 : i 5’ ~-GGATTTGGT
CGTATTGGG-3", Fii#5 ~GGAAGATGGTGATGGGATT-3" .
27836 vk 31 48 miR-296-5p . Skp2. RPL6 mRNA % i /K F
miR-296-5p L U6 £ 2, Skp2. RPL6 mRNA Lk GAPDH
ERNZ
1.3.3 FUGEAL A BE ARG LA, S i 24, 118 4]
BH MY . ARG Y RAE NG B, B4 80k
20244E 1 A 31 B, &2 8 (T E AL Z 4 e LR
BAR SE AR F R A W9 AR E A A5k, 3 SRS 2 1k PSA THim
20.2 ng/mL nJ 5@ NAEE B, RZ IARE R
1.4 WLIRIRAR

@ 43 HF A T 95 B4R A £ 3% miR-296-5p . Skp2. RPL6
mRNA k7K F . @miR-296-5p .Skp2 .RPL6 mRNA 53l
FIEMC R, QWK E KA S AE kKA IK TR  miR-
296-5p .Skp2 .RPL6 mRNA Fik /K- @43 HT miR-296-5p
Skp2 RPLO X T AT 114 5 1) K T AR T (14 79000 47 1
1.5 itk

R JHERAT SPSS 26.0 43 AT 4UHE , 11 BT K-S IEZA M
K96 Levene J7 2255 ARG 50, S B 046 L5 2255 P LAYy
B AREZE (v + 5) FoR , 22 18] LU R FH LR 207 2500 #T
H 5 BRI LSD— K, 2H N FL R FHBC X REAS ¢ K 56 5 31
BOg R B (43 Lt ) e SR AR, A0 5GP 43 B R
Spearman , 5K ] logistic #17 Z A Z 5347 , AUC B ROC A il
JE . K%K a=0.05,

2.1 R4 AE % % miR-296-5p.Skp2 .RPL6 mRNA %
ik KR

AN TR A 1 4 miR-296-5p . Skp2 . RPL6 mRNA 3 1k 7K
¥R IG T E L (1=-0.368.-0.233.-0.359, P=0.714
0.816.0.720) ; miR—296-5p i 3 55 # 43 B1 R T I3 PSA 7K
SE- Gleason PEAF M2 R W R a3, Skp2 .RPL6 mRNA =
TR IKSFBEE R B B R A LT PSA 7K L Gleason ¥F-43- 34 il
BRI R (F=12.927 ,22.416.10.088 . 34.239,20.180 .
12.208, P=0.000.0.000. 0.000 ., 0.000, 0.000 0.000) ; Gleason
PE43>7 73 5 miR-296-5p mRNA £k 7K X T Gleason 1T
I3 <743 H# , Skp2 \RPL6 mRNA A K V-5 T Gleason 114
<74y 8 E (1=4.649 ,-5.770,-5.713, P=0.000, 0.000, 0.000) ;
Wk EL 255 RS B 2 miR—296—5p mRNA Fik /K S T J0ik 1L 4%
RS, Skp2 \RPL6 mRNA 257K V15 Gk EL S5 55 55 18
% (1=4.716 .~5.647 .-6.884, P=0.000.0.000.0.000) , /L3 1.

R1 AEFEHE £2E miR-296-5p.Skp2.RPL6 mRNA
RIEKFE(x x5)

i H miR-296-5p  Skp2 RPL6
(%)

<60(n=>55) 335061 3.12+043 1.79+0.27

260(n=65) 339058 3.14=0.50 1.81£0.33
il

T, #(n=19) 3.72£046 272029 1.57+0.24

T, (n=79) 337041 314034 1.80+0.30

T, 81 (n=22) 3.07+0.35 3.45+042 2.00=0.37
AR I3 PSA /K- (ng/ml.)

<10(n=13) 376030 2.61+0.32 138+0.28

10~20(n=35) 352026 2.96=0.38 1.70+0.35

>20(n=72) 323023 331044 1.92+042
Gleason P43 (43)

<7(n=51) 3.61£0.57 2.93+028 1.55+0.39

>7(n=69) 319042 3.28=036 1.98+0.42
N SECR g7

J6(n=84) 350048 3.02x0.31 1.52x031

# (n=36) 307040 3.39x037 2.01£045

2.2 miR-296-5p.Skp2.RPL6 5 J& &AL 4 X %

Spearman A I HT , miR-296-5p 555 B 440] AR iy 1L
T PSA 7K F- | Gleason PE 47 | ik B &5 % B 2 £ A ¢, Skp2.
RPL6 59 B0 1 R A ML 7 PSA 7K . Gleason P43 bk I 45
R IEA G (P<0.05), LR 2.
23 ARME R AMIERTA

BT 148, 205 20, 118 R H 5 BT o 2 AR IS R
HIT AL 35 PSA 7K F 22 55 T 48 1 2 1 X (x*=0.044 . 1.282, P=
0.834.0.199) ; & & A1 H53 Gleason -4 (MK L 45 7% 5
VIR R TR E R4, RJGH G R TARE k4l
(¥*=2.597.4.604 .5.247.5.203.4.374, P=0.010.0.032.,0.022
0.023.0.036), i3 3.
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#2 miR-296-5p.Skp2.RPL6 SR R % & 24 HEMY5 kK E E 4 miR-296-5p.Skp2 .RPL6 mRNA &
i miR-296-5p Skp2 RPL6 ik K
’ Ml P A P A P 58 K 4 miR-296-5p £ ik /K AR T R 52 & 40, Skp2.
SR FLS 0] -0.578 <0.001 0.531 <0.001 0.494 <0.001 RPL6 mRNA ik /K& FARE K4 (P<0.05), i34,
ARATILH PSAKF -0.539 <0.001 0.507 <0.001 0.473 <0.001 %4 §HA5%ESEMR-206-5p.Skp2. APLE MANA
Gleason PF43 -0.517 <0.001 0.476 <0.001 0.420 <0.001 E kT (xs)
LB -0.556 <0.001 0.493 <0.001 0.505 <0.001 e miR-296-5p Skp2 P
M (n=21) 303037  347£055  2.02+034
®3 EAASRELAKKERILE (n,%) .
KB KM (n=97) 343+042  3.05+0.38 1.73£0.20
=] BRM(n=21) KEEKH(r=97) e 1036 121 s 23
FRF) PIH <0.001 <0.001 <0.001
<60 9(42.86) 44(45.36)
%EZ; 12(57.14) 53(54.64) 2.5 miR-296-5p.Skp2 . RPL6 %75 KTl G 44 % v
. 2(9.09) 17(17.53) Ufﬁli%ﬁikﬁﬁﬁﬁﬁﬁi@%m%ﬂ%
T, 9(40.91) 68(70.10) ;Z:; gi:jfi;ﬁ;jﬁ Maéfig ‘H?iR._Z%_fp\w
T, 10(47.60) 12(12.37) > \ N AITAEA FS L logistic [T
AT 113 PSA K- (ng/mL) T HL ] OIS PAYE R L5 5 RS | Gleason 1P4F AR R DI
<10 2(9.52) 10(1031) J¥ \miR-296-5p Skp2 \RPL6 & i 51 it his /B A A S A
10~20 3(14.29) 32(32.99) Al ST 52 A 2R (P<0.05) 3 e 31 43 HA bk R 5556 3% W12 R
>20 16(76.19) 55(56.70) P | Gleason PE43 . AR J& il B i6 97 % Hoth R 4% 1E )5, miR-
Gleason FEA (43) 296-5p .Skp2 \RPL6 /52 Hif 51 fitdi £ 38 A5 AR A6 52 R iy <7
<7 4(19.05) 43(44.33) AR (P<0.05), W35,
>7 17(80.95) 54(55.67) 2.6 miR-296-5p.Skp2 RPL6 3+ F K5 ¢4 Fml 415
e ROC £ 4347 , miR—296-5p . Skp2 . RPL6 U Aij 41 i A
x 10(47.62) 71(73.30) J5 A AL K 9 AUC 43 31 2 0.725 (959%C1=0.635~0.803)
H 11(52.38) 26(26.80) 0.779 (95%C1=0.694 ~ 0.850) . 0.759 (95%CI=0.672~0.833) ,
VIR OB JE 4 34 61.90% . 76.19% . 61.90% . 5 5% 1 43 3
E fg:j; 9(7’222;?) 80.41% .73.20% .85.57% 5 = % #EF7 logistic —TCIIAHIA .
RSB I%Mmﬁﬁﬂjﬁ%@i%ﬂ%%ﬁ%%ﬂ%*ﬁi%
% $(38.10) 17(17.53) B % B AUC 4 0.902(95%C1=0.833~0.949) , K F 445 b5 Bl
4 13(91.90) 67(82.47) T , AR S 90.48% , 5 N 82.47% , UL 1,
*5 miR-296-5p.Skp2.RPL6 33 F AR FiJ5 B9 &M
A L) KIEJE
OR 95%C1 P OR 95%Cl P
PR HR S
T, 3] 2917 1.512~5.628 <0.001 - - -
T, 4.779 2.240~10.197 <0.001 - - -
Gleason FE4)" 4.380 2.035~9.426 <0.001 - - -
e LR 5.324 2.316~12.238 <0.001 - - -
VI v 3.861 1.925~7.745 <0.001 - - -
PNEE i MED I 0.549 0.364~0.829 <0.001 - - -
miR-296-5p 0.500 0.310~0.806 <0.001 0.458 0.286~0.735 <0.001
Skp2 1.524 1.114~2.086 <0.001 1.466 1.063~2.021 <0.001
RPL6 1.687 1.275~2.231 <0.001 1.562 1.142~2.136 <0.001

TEa, LT WIN S % b, Li<T P NS %



— 202 — BEXRERKFFIR 2025 £5 50 % 2 # (Journal of Chongging Medical University 2025.Vol.50 No.2 )
100 | —T ML, 075 PSA W BE 55 0% Mo 2 AH 5™, Glea-

75

50

HURE (%)

— miR—-296-5
25 miR-296-5p

— Skp2
s RPLO
— A
N il ! ! 1 I
0 25 50 75 100

100-FF5HE (%)
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miRNA J2& P JEPE A 4 5 RNA 5% 5 A% | 3 1 94
I R 5 S5 R KOV S 5 g A A 2 o
miR-296 /& miRNA Z & i 51, ¥ & miR-296-5p .
miR-296-3p, miRase 7E £k £ 40 /22 2 7%, miR—-296 /&
miR-296-5p Z i 4 7, EEAF 20q13.32 X 4k, fix
VT 98 A B4R B 7R , miR-296-5p 75 22 FlOW v i v
SEE R R I B 5 T A A OR [
RIS A I, H 0T miR-296-
Sp TE T4 B 100 K550 PR BEARRAE ) B 58 K L
HaH . AT G R W, AN R EL A R AT PSA
IKF- [ Gleason PF43 itk B 2555 B F 34 miR-296-5p 17
76U B 25 55, 5 R 2H miR-296-5p 22 35 KR TR
524, BER miR-296-5p 51l R FLERAE AR5 &2
RYIDE . PSA ST W12 WA W I i 8] i dea 5
FabR , IEH TH LT PSA JLF-ANKIK , 5515 &
P 78 Je 5 | R I — - B A LB BRI, S B PSA A

son PE43 =7 434 7 {8 R g b TR 4tk Bk 431k
b v O A R R B R S B AR B e
miR—-296-5p NS 5 I 1l 48 Az i 4 Jf 3 78 A
222 2 RS L 3 BE T IR T A e e B 5 A
ML AFE T AERESY & B, miR-296-5p 7E i
H1) Ji 365 A B PR Z 38, DR Cire—0033074 7] BB 38 1
98 miR-296-5p 11 il 1 471 B 965 20 M 3 5 L3 8
1228, A SN T, #2785 miR-296-5p A AL
HIZ B8 1 PR (E BV AL AN 28 A
5 F—2%5%.

Skp2 J& —F 5 4i i A G & 1, 5 DNA
A, FEALT 5pl3 X, B RAE 1995 4F L 3
A S B R & B, 1T 5 40 S A 8 CyelinA A ELAE
FH NS5 g3 58 o4k R Bt ™ REA Ao
7w, Skp2 7 B 98 AT IR AL 2 s 2Rk, TR
Skp2 R AH 552 411 il e 52 241 fa 154 50 R 200 e o 2, 55
G SR 440 B ) 100 AR AT SE A5 AR N |, Skp2 5 0 B
43 Gleason BF43 AR HI IMLIE PSA K- Ik L4554 7
BIFASE, B R BH Skp2 @ TRE KA, X 5B
SR BIF 5T 45 SR AR IR] , $2 7% Skp2 5 i 51 B8 g B R
TEFAR G KA 5 Skp2 KT i BH 41 it 74
WIE R, S350 G1/S I LG T 5, I ) e 44 ffa 444 g
YA DRG0 B RE & Y, Skp2 22 E R Al Fi Bk 4%
P R A 12 e 200 e e 5 52 o), D e g 4 i 1 5
AR SRR SEIAN A, Skp2 F ki, N
R PSA K-8 vy i Re A AR T bR 40 A
B P BB, Skp2 A5 B ATVRE TGS I 4

RPL6 & AR TR (1 3 2 4y, T AF RS R,
R E AR TS 5B RA RSN, iS5 41
T 434 DNA B il Ff st T ST RS S ad AR,
RPL6 A7 T 12q24.1 X3k, ¥ 52 £, RPL6 7¢
IR A SUh = 58, S R E A E
kYIRS B 5 45 3 R, RPL6 5 %% #L 4y
] Cleason P43 AR IMLIE PSA /K- MR 455458 5
EAH S, & & 2H RPL6 mRNA ik K FEm TAE &
4, xX 5 FIRBE W — 3, $275 RPL6 5 Fi 41 i 9
R R JEBYIM . Zhang ] ZEPIEST KL, T M
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