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(HE] B SETRI9 IR H UM MEIZ IR 221 (miR-221) . miR-802 TERTAIIEAR G K h A BN, K%
B AT B ZRRLGE. FiE [RIBIPEGEI 2018 4F 1 —20234F 5 8 £ 1l Fhu0 BE B A A4 105 151 i 51 i g 28
H, WITHIARIGIT; IR ARG RED 2 20254F 10 A 31 H, PRyt 26.5 N H o FUi AR L 1E B 414 miR-
221, miR-802 /KF-; ARHE miR-221, miR-802 /KK B H /-0 4 4H (Q1—Q4a4l), LE4HIGKFR R ARGE KR, RH
COX WAl 4 miR-221 . miR-802 /K -5 ARIGE EM KR EMAFE L3 EAEH, 447 miR-221. miR-802 /K-
MR HLERTIBIEAR G E RWAGE. R SARERBHEIK, EEEBEBAL miR221 K VT, miR-802 7K F-FEAL(P<
0.05)c 4ZHRMIRAT . Gleason PE4; . RUFIARFRFHUIE(PSA)KF- | WRELEEEERS | RS HER . REEUT . RIFHER
STIBOLILES, ZRAGIT I L (P<0.05); Qu—Q4HARIGE KFI10H9.7%(3/31) . 36.0%(9/25). 37.5%(9/24). 68.2%
(15/22), B 3 (P<0.05), COX [HIIH43HT 7R, miR-221. miR-802 J& Aif 5 B A S5 42 & (90 <7 5% i) B 25 (P<
0.05), HAFFAEZH LM (O ZWIKIH T <10); UG DEEERE S0 45 B4R B R 13L& B R4 5 miR-221. miR-802 50 i
S ARG 2 &S w2, H & KF miR-221 587K T miR-802 76 7T 51 9 AR J5 & & v 2 1 171 22 HAEH (P<0.08) 5
a2l 2 miR-221 F miR-802 B4 T A S5 & & 19 AUC = TAE—F8 b R T Y AUC {H.(P<0.08) 5 Bootstrap FEIHIFRIE (FEE
SR 1000 Y0) MRS TELS S /R, miR-221, miR-802 P BEA TN A — B B S IR UG I AUC #:3T ; AZIEIZ R, P&
GG TN A 52 R ER 5 SEBR AR 3 1Y 2 R M AT B s 1) — 30tk . 8518 R 412 miR-221 . miR-802 7K X FH A
Ja B RAZEHAM; ZFBE T G RITRTFI A G 2 R —E 5% .
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[Abstract] Objective To explore the interaction between microRNA-221 (miR-221) and microRNA-802 (miR-802) in
prostate cancer tissues with postoperative recurrence, and to assess the efficacy of predicting postoperative recurrence using either
miR-221 or miR-802 alone or in combination. Methods A total of 105 patients with prostate cancer admitted to Xinxiang Central

Hospital from January 2018 to May 2023 were selected. All patients underwent radical resection and were followed up until October
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31,2025, the median follow-up time was 26.5 months. The levels of miR-221 and miR-802 in cancer tissues of patients with recurrence
or no were compared. Patients were grouped into Q1 - Q4 group based on the levels of miR-221 and miR-802. The clinical data and
postoperative recurrence rate of four groups were compared. The relationship between the levels of miR-221 and miR-802 in cancer
tissues and postoperative recurrence was analyzed by COX regression analysis, as well as their interaction on postoperative
recurrence. The efficacy of miR-221 and miR-802 levels in predicting postoperative recurrence was analyzed. Results Compared
with non-recurrent patients, recurrent patients showed higher level of miR-221 and lower level of miR-802 in cancer tissues (P<0.05).
There were significant differences in tumor stage, Gleason score, prostate specific antigen (PSA) level, lymph node metastasis, lymph
node dissection range, postoperative radiotherapy and postoperative hormone therapy among the four groups (P<0.0S). The
postoperative recurrence rates of Q1- Q4 group were 9.7 % (3/31), 36.0% (9/25), 37.5% (9/24) and 68.2% (15/22), respectively,
showing a gradually increasing trend (P<0.05). COX regression analysis showed that miR-221 and miR-802 were independent
influencing factors of postoperative recurrence of prostate cancer (P<0.05) and there was no multicollinearity (variance inflation
factor < 10). The goodness of fit test showed the model had a good fit; both miR-221 and miR-802 were independent influencing
factors of postoperative recurrence of prostate cancer, and high level of miR-221 and low level of miR-802 showed positive interaction
in postoperative recurrence of prostate cancer (P<0.05). The AUC value of combined prediction of postoperative recurrence was
higher than that of miR-221 and miR-802 alone (P<0.05). The results of bootstrap re-sampling method (repeated sampling 1000
times) showed that the consistency index (C-index) of the combined prediction of miR-221 and miR-802 was close to the original
AUC. The calibration curve showed that the recurrence probability predicted by the combination of the two had a high consistency
with the actual observed recurrence probability. Conclusions miR-221 and miR-802 level in the cancer tissues of prostate cancer
patients have an interactive effect on postoperative recurrence, and the combination of miR-221 and miR-802 can provide a certain
reference for clinical prediction of postoperative recurrence in patients with prostate cancer.

[Keywords] prostate cancer; miR-221; miR-802; postoperative recurrence; predictive efficiency
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b 55 IR A DG X SR A mRNA JE 90254, oo Hifa i
P, AR IERE bR FUFIEN KA ; miRNA B 5+
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1 #REHE

1.1 WFFERTS MR 2018 4F 1 H —2023 4 5
A & e B BEUIE 4 105 BTS2, 38
TG ARIBTT 3 AIRIT A5 R U5 2 2025 4F 10 H 31
H, PiBaEvsatia k26540 H o IARRE: (DS
RIS ARIEAHDCIZ bR T s (2) w12 B AR
P ARIIEIRTT s (3)HE T IS IR ARIGARIA
575 ()RR ok B R e s (S)ARA I

TR s (6) TTHES R FIZFAHOCIRTT 5 (7)) Mived
TR T, 8T, HEBRARE: (1) A IFWIRAGE R
4. WP RGN , QFEL . T .
ifi 85 SRR IREA 4 (3)2EEANRE H BLEORT A 7
W @R . AR S T
BE RS B bt & B 411 [2017-346-01(K) ], HEH L KB
B R

1.2 J7ik

12,1 FERPIRAE  SRA A T A ) 0 2O R
HIGIRTER, AR . RFEHE 50 (BMI) (1A H (kg)/
B (m®)]. BRSSO (>1 32 /d, )
BT[] >14F) . BRI s (1 I/, BRI 5 =50
ml), & Il & (Y 45 JE >140mmHg, 5% 4F 5K J& >
90mmHg, SIETEMHMEEZS) . FERFEEL; id
SEEBEMEEBERER . REET . REEERIT
T i TR 6 235 i 75 12 W R 50 (il =k
A AR TE OB By A R A E L B
20182060908, %I5: Apogee 1000) KM Hf-ic 3% 2 #4 Hiy
FURRATL . e B4R s o 4 2R A EA R
W . IR EEERS . Gleason FEAME ML . Ho A i
A3 I 1 50 iR TNM 43 S AT 4G . Gleason -
PR R OB e = S = I o w17 )
KL, ARG, 24y i fbits, H
FHE—EAS, PEEERET 3 Eaafk
F§2%, (HAFfE— @ IE W S5 KT 405 S dn e stk
AL BT A, T s~64r; AN L2
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ARG OLTT 7~10 4 TR ABERT TR . 3F
i o K I 5% 3 1MLV miR-221, miR-802., H{j %1
PRFESFEPUR (PSA) K- o K45 miR-221, miR-802 £l
25 5 (R v 7 0P iE 2H 4 miR-221 . miR-802 7K 43 Ky
AR L K, 40 2K miR-221 5 miR-802 41 (Q1
ZH) . f& miR-221 fik miR-802 21 (Q2 4H) . = miR-221 (5
miR-802 20 (Q34H). & miR-221 ik miR-8022H(Q4 41).
122 fEFRRI TR AR ORI R A S,
FF —80CLRAFFRF I o A I AN %5 Sk 52 Bof 2 e o
PCRIY MA-1610Q(VL A EWH ARG RAF]) . %
ANAT LA G T (55 E PR G R B A F]) o B
AR AR AE BT A BRI 2H 21 (—80 °CARAE) . SR H TRIzol
ARIUS RNA: WA S 5 2A I, 5T
VE . 75% CBEEYE, UUYE TJ% )5 UL DEPC Ab HLK %
fitt o MRS AM AT L2 Y66 BE R OD,,,/OD,, MH
OD,,/OD,,>1.8 A& H, W H H L, HL2~5 pg
SV RNAFEAT 19 AR HESE I FL UK, 28S 5 18S F%7H 1)
SERELL N M 2210 PhUue AN Z, K miR-221.
miR-802 7KF-; U6 #5149 5-GCGCGTCGTGAAGC
GTTC-3', Fi#51¥ 3-GT-GCAGGGTCCGAGGT-5';
miR-221 Fii#5]4) 5-GTTCGTGGGAGCTACATTGTC
TGC-3', Tf5I% 5-GTGTCGTGGAGTCGGCAATT
C-3'; miR-802 [ii#5]% 5-GGACCACCGCTCGCTCA
TCGCTAA-3', Fiif5| 4 $-TCGCGTTACTATATGC
CAAGCCCTAG-3'., il Tag-Man #8445 51 RNA 2
5% cDNA, 251 16 °C 30 min, 42 °C 30 min,
75 °C 15 min, qPCRJMRFR I 15 pl, RFRAFE 1 pl
ﬁi?%?z%, lxMastermix(SYBRGreen, %[ﬁ%%ﬁ%
R B2 A]), 0.5 mol/L miRNA 4% S 1 161 51 477
0.5 pmol/L miRNA#H H B [ 5145 i &4 95 C
10 min, 40 4@5%(95 C 1Ss, 60 C Imin); BEAKE
iR 3 AR E AL bR RIS Ue 1 CHH
FEREAR MR S/NT LMER, B LA CeH A 5
ZHB<5%. i DL E B PCRAIC S5 LME 5 ik 5
W BT 2 DT PR RS, o Cefl, i N=272“1}
B miR-221, miR-802 /K-,

123 RFEERWAG  BE ARG TERT R Y]
BRA, ARG B BRSO SR 7 Fa Ak il e A1
WHENAIT I % o RIGHUINGIT E L5 AR = G
B, RAESICNGYY, IRSHE FE a6 R
FIRRIR , &b 774 60~66 Gy/30~33 . ARG IR
ST ARSI AT (B AT Xk 25 5 A nl = G
) KB RGN IR — R EE
A5 A P BRI 2 R 2R B B R A B R A T
RIEZIHIT, W BA PR R LY Tt
Ji& S 2 SR E HT BRRE A R, MR 1 R
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TR UMAYT o BT T R A5 R 2 H R,
BFEEINHEAE K, BEVIE20254F10 31 H,
t I BEDTIN A 26.5 4 H o BEUTIAE] K 4= A %
W& D R SR LSS R R E I R, SN R
Ko Hrh Ak ko SR B E RN INRITIR, %
FEA AR SO T, PSA AT S T

124 WEFEAR (1) % 42 miR-221, miR-802 7K
o SRS G E i PCRAG I 35 HiT 81 i 2 21
T miR-221, miR-802 HHXf Fik i, WRE KA
RERAFRBAEZES . Q)IERWELTOR: @i
HL 5 1 R B E AR IS . BMIL HTSARAARRR
GURZI e s AN i s SN @ L SN =9 (D2 S 974
i . MR . BPRE B4R . Gleason P43 LG PSA
TR Bk g5 5 7% | KL S5 . ARIE T .
RIFEFIOIFIEO . Q) BHTH : i MIEHL miR-
221, miR-802 7KV DU /- (L ECH £ 5 43 QU — Q4 1Y
H, BRI EF AR R 25 . (HORGE
KR KR LR (Kaplan—Meier, KM) SRS
MU ARG E L INER, LA IR R 2R
1.2.5  FIS ARG 20 21 miR-221, miR-802 /K F 5 A 5
BEMEFRST ()RHZHER cCOX BIH /31T
JIR I 20 21 miR-221 . miR-802 7K F- K HAth i P g B AR
WG R R, et ZHmILL LW, 7
MAZHEREA, R Hosmer-Lemeshow -5 11 &
o B0 PPN B A AL HERE JT o (2) 43 BT miR-221, miR-
802 X R B KA HAEM . EZ R COX [l T4
R 5 A miR-221xmiR-802 FFHIF , ZpHr B L7
AR H AN o #5 Fe R P<0.05, i — 4o —
MHEF IR AR, 53t o5 — R 10, H
Wrsg B 71 o R A HAE 4R 8O 46 bn A 52 BAE
AT RAMIMER A BAER, SRR A 4L
IV NG R <o = A S Oty | N1 B U g = R K (S
F 55 A XoF £ 165 B (relative excess risk due to interaction,
RERI) ¥ 17 ¥ B, RERI=OR(EF) -OR(E) ~OR(F) +1,
4 RERI>0 i, 4275 A7 7E IEAH N 22 HAEH . RERI<0
PERFEE SIS BEAER, RERI=0 $&/5 JCAHINZE B
YER; (3)miR-221, miR-802 /KPR A J5 42 & 14 15 )
RBEVPAL o 3 B S B RS 4 20 miR-221, miR-
802 M "Bk A W AR J5 52 K& B HAE # TARERRE
(receiver operating characteristic curve, ROC) HH £k |
ROC £k F mifH (area under the curve, AUC), X H
DeLong 145 AL AUC{H 1925 5 o >R H] Bootstrap H 4
FEE: (F SR AF 1000 P0) HEAT N ERS0AIE, 15—k
$8 %% (concordance index, C-index), %l % 1F il £k 1F
fl TN 5 SE PRI R MR 0 — Bk

13 GiTeEAb I ORI SPSS 22.0 BAFHEAT SR 1T 4
Mo THECERILAB (%) 2R, R R THaBeRt
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BITFGIERG, lats Ko, ZU10A] HLAECR HIHH
R 2o, LML) R H LSD-t K i
K RM 2o i R & %% coX [mlH43#r
BIF R ARG B R MK R, R 20K K+
(VIF) S iEd5br 2 AP e 2 kv, 5 VIF>10, W
TR 2 BN RIVWEG LR SRR 5
FE o RHISCHAR R EON 25 F6 b (8] 52 BAFE 247
Br: RIS TAEN, S0 ki & 800 2 75 K
T AT RN Z M, JE T RERLEFATHIWT; LU
ROC 12 Sz AUC 53 Hr 25 T bm B S Ik 5 % S 38 AR S5
2R TIMELREE; K H Bootstrap FAFELL | C-index
AT INIRIAIE ;SR TESE - PG A 17 fh g
P<0.0S NZEFA G AR L.

2 & B

2.1 AREEKSKRERBHFEHAL miR-221, miR-
802 /K F-Lbag  1os i, K3 fl, SEiE Y 102
B, RigE%E366], LG L 196, MEAKE
RS, WELEE L 26, Bk 366, Fiks6~75
(64.8+4.4)% , BMI 20~26 (23.1+1.5)kg/m*, Hij %I iR {A
T 54~95 (73.3+9.6)ml, 5 s 5% 0 1 6, WA
sS4, RS 18, A I 12 6. BEIRE
1] REEBEH 666, il 55~74(65.14.0) % ,
BMI 20~27(22.9+1.6)kg/m’, i 51| B (A FH 53~94(72.8+

9.4)ml, FIFHRESG S 2], WA 25 6, A
290, GIFmmE 206, BERM 220, SARE KR
TR, EoRBEHERELTOR 2R g E (P>
0.05); & & H & i 5 B 9 24 20 miR-221 7K - 34 5
(4.87+1.35 v.s. 3.87+1.04, P<0.01), miR-802 7K %Ak
(0.19+0.06 v.5. 0.26+0.08, P<0.01).

2.2 AALIRIRTERILES  SERBEDIY 102 83, T
H1) i 9 2H 20 miR-221 K- H A 50k 3.84, miR-802 HY
i 0235 TR QLA 311, Q25 1. Q3
24, Qaz22M. 444 . BMI, HiFIARIATE
JfE ELAR . RIS MR S R . W R L R s L
M BRI A, 2R T2 5 L (P>0.05); 4
IR . Gleason PE43 . PSAZKF- . WKELE5FEHS |
WREEEFIEE . RJEHUT . REMERIBIT LK,
ERAGIFE X (P<0.05, 1),

23 4HARFEERILKE Q. Q. Q3. (4dA
JE R KBS 9IM9.7%(3/31) . 36.0%(9/25) . 37.5%(9/
24), 682%(15/22), KM ML/ s, EEEiTE
P, ZERA%IEE L (P<0.05, K1),

2.4 HIY IR 44 miR-221. miR-802 5 ARJ5GE K1
KFR VRIS G G R AR (=0, &
=1), Z3di% A UEH Tk LURIE 703 . Gleason T
5% PSA. RELEEHER | MRS HRE . RJFK
7. REFEIRIT . miR-221, miR-802 HififiE AR i,

R 4LLIHTEI R B IR R OB

Tab.1 Comparison of clinical data of 4 groups of prostate cancer patients

g Q1 41(n=31) Q241 (n=25) Q341 (n=24) Q441 (n=22) F/y P
AR (%) 65.2%3.7 64.944.0 65.3+4.1 64.943.9 0.064 0.979
BMI(kg/m?) 22.71+1.68 22.85+1.71 22.64+1.60 22.80+1.69 0.088 0.967
HT A A2 AR (ml) 72.26+8.53 72.40+8.85 72.48+8.51 72.61+9.28 0.007 0.999
A4 RS S 2(6.5) 1(4.0) 2(8.3) 1(4.6) 0.510 0.917
W AR S 12(38.7) 10(40.0) 9(37.5) 8(36.4) 0.074 0.995
ARG s 14(45.2) 12(48.0) 11(45.8) 10(45.5) 0.052 0.997
o I 10(32.3) 7(28.0) 8(33.3) 7(31.8) 0.188 0.980
WER I 7(22.6) 10(40.0) 8(33.3) 8(36.4) 2.193 0.533
JiogE 53401 7.745 0.052

T1—T2a 20(64.5) 10(40.0) 11(45.3) 6(27.3)

T2b—T2c 11(35.5) 15(60.0) 13(54.2) 16(72.7)
Jih9ea B A% (cm) 3.24+0.66 3.28+0.70 3.30+0.71 3.35+0.78 0.107 0.956
Gleason P43 (47) 6.31+£0.32 6.89+0.36 7.38+0.41 8.16+0.37 118.926 <0.001
PSA(ng/ml) 22.38+3.65 26.71+3.82 30.94+4.22 37.75+4.59 66.458 <0.001
N2 13(41.9) 15(60.0) 15(62.5) 21(95.5) 15.894 0.001
RS2 1 5.734 0.125

JR PR 20(64.5) 14(56.0) 12(50.0) 7(31.8)

K 11(35.5) 11(44.0) 12(50.0) 15(68.2)
RIGBEHRTT 3(9.7) 3(12.0) 5(20.8) 10(45.5) 11.706 0.009
RIGHEIRTT 3(9.7) 3(12.0) 5(20.8) 12(54.6) 17.471
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Fig.1 Analysis on postoperative recurrence curve and survival risk of prostate cancer patients in Q1 — Q4 group

PREE miR-221, miR-802( P MEFRIIFEA L R{E, BP
LA E)E N A B, COX M # /R, miR-
221, miR-802 7K P2 1iif 41 B AR )5 2 & 2L ST 52 i)
A2 (P<0.05); miR-221 Y miR-802 7K AAFAE R i /Y
Z AL (VIF<10); S G RER KRR, p=
0.603, P=0.317, FE/RIZAAIAYIUG BE R AT (K 3),

K2 HIHIPHEL1L miR-221 . miR-802 7K - 5 A7 5 & 1
P
Tab.2 Correlation analysis on miR-221 and miR-802 level in

prostate cancer tissue with postoperative recurrence

b B SE  Waldy HR(95%CI) P

miR-221  0.528 0.051 107.118 1.695(1.534~1.873) <0.001
miR-802 -0.858 0.084 104294 0.424(0.360~0.500) <0.001
WHHI O 0315 0018 113262 - <0.001

2.5 TSI RIEEZH 4 miR-221. miR-802 /K FAEAR G &
KPR TAEMN M DRI AR S R AN
AR (=0, +&=1), 5| A miR-221xmiR-802 1 K732
HI, COXHIHAHTEs R BN, miR-221xmiR-802 /&
iRl S NN AL A A TS E v e T E S
B 22 HAEF (HR=3.517, 95%CI 2.908~4.253); F#fa4l
1 miR-221. miR-802 F4b h VU 3 A8 B4R Ry F AR i
(Ql=1, Q2=2, Q3=3, Q4=4), COX [nlJT /3745 H
WoR, SQE, Q. Q. U ARJFE KN HRG
) N 3.168(95%CI 2.589~3.877) . 3.323(95%CI 2.699~
4.090) . 5.854(95%CI 4.682~7.320), I 28 HAFE FH 43
Mrigos, 8 HAEHTEE 00 1.458 . 1475, $2Ri
JKAF- miR-221 57K F- miR-802 75 Hif 41 B is A J5 52 &
R IE M HAEH (P<0.05, 3£3).

2.6 B RRIEZH 2 miR-221. miR-802 /K FXTAR 5 &
RIHIMEEE  ROC &t iis, RigIREg 2

3 HIPIEAL miR-221 .miR-802 K EAEAR G E E

LHAEH

Tab.3 Interaction of miR-221 and miR-802 level in prostate
cancer tissue of postoperative recurrence patients

Ak B SE. Waldy  HR(95%CI) P
IR

miR-221xmiR-802 1.257 0.097 168.057 3.517(2.908~4.253) <0.001
Y 2

Ql 1.000

Q 1.153 0.103 125.357 3.168(2.589~3.877) <0.001
Q3 1.201 0.106 128.324 3.323(2.699~4.090) <0.001
Q4 1.767 0.114 240.298 5.854(4.682~7.320) <0.001

AR 1 R BRI /3] . Gleason 747 . PSA. IHKELGE#4 AT ;
FRHY 2 M BB /03] . Gleason BE4) . PSA. K455 RS )5

miR-221, miR-802 /K- A 5 & % ) AUC 4351k
0.729. 0.710, HAEMWI{E N 4.35. 021, HURE N
83.33%. 75.00%, FF5EMEEHR 65.15% . 60.61%; HKA T
WA G & K AUC K 0.888, HUREE K 86.11%, 5
J¥ A 81.82%, TIN5 A 452 T 2 B0 T R itk o
T+ (z=2.619. 2941, P<0.001) (&l 2). & H Bootstrap
RS (5 R FE 1000 ) AT INFRIGTE, 25500
7R P 35 64 FUI 4 C-index 7 0.848, 5 J5L I 1 AUC
(0.888)4%1T, 47 P KA TN fr9 aok 40045 XU L1
XARE I RE . SHIRIEMZ BR, WA B
AR K M5 SR AR 2 ) R % MR LA A e ) —
Btk , BERE 0.850( RISF34 X 1R 254 /]N, Hosmer-
Lemeshow # & L EE R B *=5.216, P=0.759), HES%
A o0 A4S AR ELA R4 92 AR BE T RN R T RS B
LA 4,

3 itit

RS A A R A e th Z2 3R 2 56 K D[R] A
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Fig.2 ROC and calibration curve of miR-221 and miR-802 level in prostate cancer tissue predicting postoperative recurrence

M3, BAMIAHFARIFREL, 2R,
ARG & R AR5 B R 1) R ZEFET SRR e
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