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(# E] B HTHFAREILRE (PTC) A 4T i/ RNA497-5p (miR497-5p) | XK AEFR 1 P4 (FOXP4)
XGRS EMBUG IR, FiE  HEE2017 4 1 H—2019 4F 8 H @5 i vl B e 3L R IR SRR Y PTC
FBA 153 BRSNS RS T B IR W4 U T (qRT-PCR) Ky il PTC i3 41 21 B 55 41 24 miR497-5p
FOXP4 mRNA ik ; Pearson B34 miR-497-5p 5 FOXP4 mRNA F3A/K -1 AH M ; Kaplan-Meier 1438 miR-497-5p
FOXP4 mRNA Fik%F PTC B35 fE TG 520 5 Cox MIF4MHT PTC BETE MM EE . &R PTC B mLA L
miR-497-5p FIRME T 5L, FOXP4 mRNA Fik 5 TS (1/P =35. 062/ <0. 001 ,38. 007/ <0. 001) ; miR-497-
5p 5 FOXP4 mRNA [ 3/ -AE B X AEAELE A 15 . Pearson FH2CHE AT R , PTC 4141 miR-497-5p 5 FOXP4 mRNA
FRIRKFERFALE(r/P=-0.664/ <0.001) , TNM 53-8 1l ~ IVB H ‘A ik E4554 5209 PTC 4121 miR-497-5p FRikK
LT TNM 481 T ~ T TEik L 25%6 88, FOXP4 mRNA Rk /K-35 F TNM 438 T ~ TTHA ok e 4555 %% (miR-497-
5p:t/P=3.013/0. 003 .2. 834/0. 005; FOXP4 . ¢/P = 3. 027/0. 003 2. 872/0. 005) , PTC (3% 153 {5l 5 4E A fE R K
84.31% (129/153) ,miR-497-5p FFIAL 5 4 MAEAEHR 96.00% (72/75) , 5 T miR-497-5p K F5K 411 73. 08% (57/
78) (Log-rank y* =15.118 P <0.001) ; FOXP4 mRNA 5325k 5 4F A 1£% 71. 23% (52/73) ,fik T FOXP4 mRNA {5k
FIKH M 96.25% (77/80) (Log-rank y* =18.128 P <0.001) , TNM 4TI ~ VB 3 A kL 454 . FOXP4 mRNA Ff
RS PTC B35 WS Sy fE e 22 [ HR(95% CI) =3.835(1.373 ~10.715) 3. 061(1.106 ~8.472) 4.841(1.601 ~
14.633) ], miR497-5p Fti&5 R A4 H 2 [ HR(95% CI) =0.193(0.056 ~0.666) ], Z5i& PTC 4141 miR497-5p
IkF2iAF1 FOXP4 mRNA &3R5k, 5 RGHLSEORITE A 5%,
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[ Abstract] Objective To investigate the relationship between the expression of microRNA-497-5p (miR-497-5p)
and forkhead box P4 (FOXP4) in papillary thyroid carcinoma (PTC) tissues and their association with pathological parameters
and prognosis. Methods A total of 153 PTC patients treated in the Breast and Thyroid Surgery Department of Shangluo
Central Hospital from January 2017 to August 2019 were selected for this study. Quantitative real-time PCR was used to de-
tect miR-497-5p and FOXP4 mRNA expression in PTC and adjacent non-cancerous tissues. The correlation between miR-
497-5p and FOXP4 mRNA levels was analyzed using Pearson correlation. Kaplan-Meier survival analysis assessed the im-
pact of miR-497-5p and FOXP4 expression on patient prognosis, while Cox regression was used to identify factors affecting
PTC prognosis. Results The miR-497-5p expression was significantly lower, while FOXP4 mRNA expression was signifi-
cantly higher in PTC tissues compared to adjacent non-cancerous tissues (#/P=35.062/ <0.001,38.007/ <0.001). A binding
site was identified in the 3’-untranslated region of FOXP4 for miR-497-5p. Pearson correlation showed a negative correlation
between miR-497-5p and FOXP4 mRNA levels in PTC tissues (/P = —0.664/ <0.001). miR-497-5p levels were significantly
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lower, and FOXP4 mRNA levels higher in stages III-IVB and in cases with lymph node metastasis compared to stages I-II
and cases without lymph node metastasis (z/P = 3.013/0.003,2.834/0.005,3.027/0.003,2.872/0.005). The five-year survival rate
was 84.31% (129/153) among all PTC patients, with a significantly higher survival rate in the high miR-497-5p group (96.00% ,
72/75) compared to the low miR-497-5p group (73.08% , 57/78) (Log-rank x° =15.118,P<0.001). Conversely, the high FOXP4
mRNA group had a lower five-year survival rate (7123%, 52/73) compared to the low FOXP4 mRNA group (9625%, 77/80)
(Log-rank ¥’ =18.128,P<0.001). Advanced TNM stage (III-IVB), lymph node metastasis, and elevated FOXP4 mRNA were
independent risk factors for poor prognosis in PTC patients [ HR(95% CI) =3.835 (1373 —10.715),3.061 (1.106 — 8472), and 4.
841 (1.601 —14.633)], while elevated miR-497-5p was an independent protective factor [ HR(95% CI) =0.193 (0.056 — 0.666)] .
Conclusion Low expression of miR-497-5p and high expression of FOXP4 mRNA in PTC tissues are associated with unfa-

vorable pathological parameters and poor prognosis.
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1.3.1 miR-497-5p . FOXP4 mRNA & ik #: il : 5% Fi 52
B 28 't o 1 R A il 5% 2 i ( qRT-PCR) £ I miR-
497-5p .[FOXP4 mRNA ik, #5 AR il 4E i Jis 2H 1
55 2 ZUBIE S LA, A Trizol i 5] ( RNO1-TRIpure
Reagent A0 M 52 4= W) B R Ay A BR A W), 47 5
RNO102) 4 Bt t RNA, i Ff] )2 %% 5% i 77 ( PrimeSeript
RT Master Mix, Jb 50 & AR m B R A A, 575
RRO36A ) %535 1 ¢cDNA, i ] PCR #F 3R 4 (3 Bk
KR BHE A ], RS A24811 SimpliAmp ) 5 % B
4 Wit B = 1k ) ( BeyoFast™ SYBR Green ¢PCR
Mix, b B¢ B9 TR A R A A, A5 LM7265-
25ml) Y A5 EATH 14 . SR #& & : BeyoFast' SYBR
Green qPCR Mix 10 pl Forward and Reverse Primer Mix
2 Wl Em 5945 0.4 wl.cDNA 0.5 pl,RNase-Free
Water ¥4I 2 20 wl; Je B 27 :95 C FiAE ¥ 2 min 1
7,95 CARE 15 s 1 ¥k ,60°C 1B & 10 s 60°C ZEff1 30 s,
40 NMER, 51975 0L % 1, miR-497-5p L) U6
MINZ FOXP4 L) GAPDH /%, 224 31 miR-
497-5p FOXP4 mRNA Fixf£EiA1H ., MG PTC 441
miR-497-5p FOXP4 mRNA 335 {H 4> & miR-497-5p
k41 ( =0.63,n =75) Fl miR-497-5p Ik F k4 ( <
0.63,n =78),FOXP4 mRNA %A% (=2.36,n =
73) Al FOXP4 mRNA fli3RA2H ( <2.36,n=80),
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# 1 miR497-5p fl FOXP4 543
Tab.1 Primer sequences of miR-497-5p and FOXP4

HEA S INiElk7

miR497-5p  5'-CCTTCAGCAGCACA- 5'-CAGTGCAGGGTCCG-
CTGTGG-3' AGGTAT-3’

FOXP4 5'-TGAAGATGACCGA- 5'-CTTCCTCGCTCTCCT-
CGAGCAGGAGAAG-3' TCTTCAG-3'

u6 5'-CTCGCTTCGGCAG- 5'-AACGCTTCACGAA-
CA-3’ TTTGCGT-3'

GAPDH 5"-AATGGGCAGCCGTT- 5'-TGAAGGGGTCATT-

AGGAAA-3’

GATGGCA-3'

1.3.2  [#i{;: PTC B #H ARG H UG WIRE DT, 8 1 i ik
ST2HEY S A (BEUTURES 1 ~3 42453 N 1K,
B4 ~5 A6 N 1K) BEVIZ R E] Y 2024 4F 8
A 31 H IR A SN BE T S 40k Gt
54 AR,

1.4 GEitsJrik 3] SPSS 28. 0 FF Xt &l i 47
Gt o i . THECRORI DIER R (% ) o, AT e
PR X KGR IR M TR L & £ s R ,2
ZHIA) Lb 8 R M ST AE AR 1 K 565 Pearson ¥ 43
miR-497-5p 5 FOXP4 mRNA 3 ik 7K F 19 Al 56 Pk
Kaplan-MeierjZ 43 #1 miR497-5p . FOXP4 mRNA kXt
PTC BEAAF TS B 520 ;5 Cox |54 #7 PTC £ 35 il
JEMSEmRE . P <0.05 25 A5 22E L,

2 5 R
2.1 PTC ¥ 55 41 R 4 20 b miR-497-5p , FOXP4

mRNA KKK PTC B E AL P miR-497-5p %
M T 55 4121, FOXP4 mRNA 33k & T 5% 2H 41

(P<0.01), W32,

3 PTC LI miR497-5p FOXP4 mRNA FIATEA ]I R/ g BEARFAE 7 14 2 5

R2  PTIC 25 H L 4H 40+ miR497-5p FOXP4 mRNA 3
SN
Tab.2 Comparison of miR-497-5p and FOXP4 mRNA expression

(x%£s)

in PTC adjacent and cancerous tissues

i %5 miR-497-5p FOXP4
JER S R 153 1.02 +0.12 1.01 £0. 14
A 153 0.63 £0.08 2.36 £0.41
¢ 35.062 38.007
P <0.001 <0.001

2.2 PTC # %1 miR497-5p 5 FOXP4 mRNA kK
SERYAH L PE  StarBase (4 % (https ://rnasysu. com/
encori/ ) TPl miR-497-5p 5 FOXP4 mRNA 9 3'-3E &
PEXAFAELE A A, I E5 S UL 1, Pearson A Gk
AT iR, PTC 4141 miR-497-5p 5 FOXP4 mRNA
KK R AR (r= —0.664,P <0.001) ,

B 1
Fig. 1

miR-497-5p 5 FOXP4 mRNA 454 15,
Binding Site of miR-497-5p to FOXP4 mRNA

2.3 PTC 4 4ih miR497-5p , FOXP4 mRNA ik 1
ANl R/ FRARR A o Y 22 S bb B TNM 43 51 I ~
IVBIA A k45557 1 PTC 2H41 P miR-497-5p £ ik
AOART TNM 4388 T ~ 11 # TGk B 4556 %, FOXP4
mRNA EIEK P55 T TNM 433 T ~ 1030 ek e 4%
(P<0.01), W33,

(x+s)

Tab.3 Differences in miR-497-5p and FOXP4 mRNA expression in PTC tissues across different clinical/pathological features

W H 1% miR497-5p RIER Pl FOXP4 ¢l P

P51 L 41 0.63 £0.09 0.387 0.699 2.34 £0.39 0.319 0.750
5’y 112 0.63 £0.08 2.37 +0.42

AL <55 % 120 0.63 £0.09 0.624 0.534 2.35+0.42 0.532 0.596
=55 % 33 0.62 £0.07 2.39 £0.37

95 B R PTMC 88 0.63 £0.07 0.754 0.452 2.34 £0.41 0.795 0.428
HoAth 65 0.62 £0.09 2.39 +0.40

BRAF-V60OE 275 [ 59 0.62 +0.07 1.620 0.107 2.43 £0.37 1.590 0.114
RF Pk 94 0.64 £0.09 2.32£0.43

JigeE B A% <2 cm 100 0.64 +0.09 1.931 0.056 2.32+0.41 1.924 0.056
>2 cm 53 0.61 £0.06 2.45 £0.39

TNM 433t I ~ 1 114 0.64 £0.08 3.013 0.003 2.30 £0.41 3.027 0.003
I ~IVB 39 0.60 £0.08 2.53 £0.37

WE LR X 75 0.65 £0.09 2.834 0.005 2.27 £0.40 2.872 0.005
H 78 0.61 £0.07 2.45 £0.40
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2.4 miR497-5p . FOXP4 mRNA 3 ik 7K %t PTC g
FHEADUG R ;S5 4F,PTC B35 153 ) 2 bifi
VIZE BT AET 24 1,5 40 B fF 30 84.31% (129/
153) ., miR-497-5p F £ L4 5 4F B AETF R 96. 00%
(72/75) , 1T miR497-5p KR IKH Y 73. 08% (57/
78) (Log-rank y* =15.118,P <0.001) ; FOXP4 mRNA
EFERA S R AELER T1.23% (52/73) ,fETF FOXP4
mRNA X X4 A9 96. 25% (77/80) ( Log-rank )(2 =
18.128,P <0.001) , WL 2.

B 2 Kaplan-Meier 43 #1 miR-497-5p , FOXP4 mRNA 3 ik %}
PTC [ He A7 TR 50

Fig.2 Kaplan Meier analysis of the impact of miR-497-5p and

FOXP4 mRNA expression on the survival prognosis of PTC

patients

2.5 Cox [lH73#7 PTC & BUS A MINE L
PTC JE BUE N (JET: = 1,477 =0) , I Bk
LR P <0.05 W H Oy AR BT Z2 R Cox M9 5>
Br, A5 RS . TNM 301 T ~ VB 3 Atk L 45 e A% |
FOXP4 mRNA JH&i 5205 PTC 35 WS 194 57 e 1
PZR , miR497-5p Jhs M r AP AR (P <0.05) , L
x4,
34t 8

PTC S I T HUR R8I L K 4 i iess b Bz 40 i
AR AR R , 0 RT RE S AR U R R R A

x4 ZHE Cox HIHAHT PTC B E TS MR K R

Tab.4 Multivariate Cox regression analysis of factors influencing
the prognosis of PTC patients

A5 B1H SE{H Wald{i P{i HR1H 95% CI
TNM /3L ~IVB ] 1.344 0.524 6.574 0.010 3.835 1.373 ~10.715
HWMELEHRE 1119 0.519 4.641 0.031 3.061 1.106 ~ 8.472
miR497-5p J} & —1.643 0.631 6.774 0.009 0.193 0.056 ~ 0.666
FOXP4 mRNA F17& 1.577 0.564 7.808 0.005 4.841 1.601 ~14.633
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P miR-497-5p F&3h REIN ] FF R N8 240 o A KRR 22,
AW, PTC 4 miR497-5p fk#3ik, Bl ~ VB
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S AN SR 5= . AR S R, PTC 4140 FOXP4 mR-
NA @36k, H I ~ VB 1Ak 12 25 5% 88 3 ik — 25 7t
=, #&78 FOXP4 mRNA 5 3R3i55 5 PTC it HAL
Tl FTREJE , FOXPA @ R IRAELS &7 F HER WD B & 45
P37 1905 ST IR SR 3k, TS S 1 iz 8] i
b, 35 PTC 20 it i 184 5 R B2 16 1, Al -3 PTC
SN RO [ B, FOXPA w3 ek B b IR 4K (W B
FEIRWTE BRI VLR 3-3 it/ 25 G B/ FL S W) E
PR £ 5 %, S 1 PTC 40 i 396 5 L X % A0 300 o) H:
) S
AWK I, miR497-5p & 3KIE(=0.63) B35 5
SRR AEERE TIRFRIR ( <0.63) /3, & PTC H T
TS R4 R R FOXPA mRNA 5363k (=2.36) i
B SR BAEAERINTIRRIE ( <2.36) B4, /& PTC &
HIET- RS BRI E . X B miR-497-5p ,FOXP4
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