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Tk RASER O B RKPCR (QRT-PCR)BIAK N304 CRCEE B AR SN FHHA F miR-
325-3pMIFOXP3[RIX/KF; KHCT11645 B 7% 40l 53 5l 7% F4miR-325-3p mimics (R 24 ) RImiR-
325-3p inhibitor (#144H), #iFCCK-85ZL. Transwell 2K MmiR-325-3pXf CRCAUFHIETE . BR K
EBREA IR R EYE BERAHMmiR-325-3p 5FOXP3M L H R R, 456 WFOLREER & HE
R P ST IR IE 9 BB ] 5Bk s SR AT SPSS20.03K 44 #TmiR-325-3p. FOXP33KiA 5 CRCHE # 1ifa RI% ERHE
HIARSSHE, it SpearmantB RS HTIE DM & RIAK AR, 45R: (D miR-325-3p7ECRCEA
HH RN RIER(0.630 £ 0.119) BE X TE5H(1.109 £ 0.206) (P < 0.05), HERESHFEWMESL
B, HMUEERTNMAH 2 X (P<0.05), S5HH. . MEXDMEEEMHRMEP>0.05); 2
FOXP37ECRCB AR AN RiAE (4.893  1.753) BEH TEZ AL (1.168 £ 0.371) (P < 0.01),
RIEE5BEETNMA ., MOEE. B KD RMELSHEE 2 IEHRX(P<0.05), S5HH]. ERLEEZEHR
PE(P>0.05); ) CCK-8LHKE R, iTRiAmiR-325-3p A BEMHICRCAILHE, #MHImiR-325-3pFik
A{EHECRCHIESE; TranswellSLK B, TR EmiR-325-3p A EE P CRCHREZEZE. iTHEL S, W
HlmiR-325-3pRIA T {EHCRCAMREBE. ITH; @ EUME RS EWN KRR & & FRNIEE,
miR-325-3p 7] EEHL [ 45 A FOXP3 /I3 UTRAFENL A; (5 Spearmanti Rt #T&~, CRCAHH miR-
325-3p5FOXP3RZAKFEEZENMHERK(P<0.01). Fif: CRCARFmIR-325-3pfkkik. FOXP3FHE
&, MEREEFAMR, HIYS5CRCEFIGAREFMEFEVIFR; miR-325-3p ] fEiE it EHEHE ) i A1
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Abstract

Objective: To investigate the expression of microRNA-325-3p (miR-325-3p) and forkhead box pro-
tein P3 (FOXP3) in colorectal cancer (CRC) tissues, analyze the relationship between their expres-
sion and clinicopathological features, and explore their clinical significance and potential internal
relationship in the occurrence and development of CRC. Methods: The expression levels of miR-
325-3p and FOXP3 in cancer tissues and paired adjacent tissues of 30 patients with CRC were de-
tected by real-time fluorescence quantitative reverse transcription PCR (qRT-PCR). HCT116 colo-
rectal cancer cells were transfected with miR-325-3p mimics (overexpression group) and miR-
325-3p inhibitor (inhibition group), respectively. The effects of miR-325-3p on the proliferation,
invasion and migration of CRC cells were detected by CCK-8 assay and Transwell assay. The target-
ing relationship between miR-325-3p and FOXP3 was predicted by bioinformatics software, and
the targeting relationship between miR-325-3 p and FOXP3 was verified by dual luciferase re-
porter gene assay. SPSS20.0 software was used to analyze the correlation between the expression
of miR-325-3p and FOXP3 and the clinicopathological features of CRC patients. Spearman correla-
tion analysis was used to analyze the correlation between the expression levels of the two. Results:
(D) The relative expression of miR-325-3p in CRC tissues (0.630 + 0.119) was significantly lower
than that in adjacent tissues (1.109 * 0.206) (P < 0.05). The expression of miR-325-3p was nega-
tively correlated with lymph node metastasis, differentiation degree and TNM stage (P < 0.05), but
not with gender, age and tumor size (P > 0.05). (2) The relative expression of FOXP3 in CRC tissues
(4.893 = 1.753) was significantly higher than that in adjacent tissues (1.168 * 0.371) (P < 0.01).
The expression of FOXP3 was positively correlated with TNM stage, differentiation degree, tumor
size and lymph node metastasis (P < 0.05), but not with gender and age (P > 0.05). (3) CCK-8 assay
showed that overexpression of miR-325-3p could significantly inhibit the proliferation of CRC cells,
and inhibition of miR-325-3p expression could promote the proliferation of CRC cells. Transwell
experiments showed that overexpression of miR-325-3p could significantly inhibit the invasion
and migration of CRC cells, and inhibition of miR-325-3p expression could promote the invasion
and migration of CRC cells. (4) Bioinformatics prediction and dual luciferase reporter gene detec-
tion confirmed that miR-325-3 p could directly target the specific site of FOXP3 3'UTR. (5) Spear-
man correlation analysis showed that there was a significant negative correlation between miR-
325-3p and FOXP3 expression in CRC tissues (P < 0.01). Conclusion: The low expression of miR-
325-3p and the high expression of FOXP3 in CRC tissues are significantly negatively correlated, and
both are closely related to the clinicopathological features of CRC patients; miR-325-3p may be
involved in the occurrence, invasion and migration of CRC by directly targeting and negatively reg-
ulating FOXP3 expression, which can provide new molecular targets and research ideas for targeted
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therapy and disease monitoring of CRC.
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1. 51§

4 LW (CRC) 2t S a9 i R KBV AL TE R [ 1] 2 N A AR 7 SRR ST 5 A4k
FI5EIR, CRC AR F ERFE L%, iit3) 2035 45 CRC BT AECE B —3%[2]. FEZE CRC &I
FREEMNERZ —, KRG T RS TR KT 3], H2HEEHCN R BT, it
RAETFARIGITIINLA4]. REWIT U7 RIIRIT REERRIT AR T — @b, (Hm 259 KON #2647y
FEGRIZIT R AR MERR[S]. Rk, R CRC RAREMIFHLE], S22 W a7 $e s, xt
SR RE TG B RAE TR B HE R

/N RNA (microRNA, miRNA)E—HKEL) 22 MEEFR N IEMEIEgRID /N RNA, @ H 84
mRNA ] 3°UTR XIRAEH R G /KPR RRE, T2 5ME N KA KRR EZIEFE6]. miR-325-
3p fEAN miRNA FRAIE R G, CHOIESR TR . RSS2 R ik, 8l #E ) iR 42
2 J5 DAL BB A PR 40 AR 28 9155 SR T2 70-[9], {HAE CRC H R IBAR 20 K R #2 WL o o 56 4 BH
Y KHESL [ P3 (Forkhead Box Protein P3, FOXP3)/& MLMER SR T KIGAZ G i, AERRTIE T 4if
(Tregs) RS bR BN, AT I8 I PR Ga it 52 K IR 4u il & Dhae = SRk e, HAEAS R g it 2
ik K AEH B 2 R E[10]-[12],

AHEFLIE I A miR-325-3p 5 FOXP3 7£ CRC HE3 J g 55 A () 3RIK , 3 i & -5 I R 973 BRARFAIE
AR, BRAEM & SR A R E &, HRTT miR-325-3p X CRC 4 IhAE IR0, Jy CRC #EA169T X
P73 M R S HE S5 A RE TR AL T S
2. 55
2.1. IEFRBLEFREWESE

AT ARYIBR B 25 #EAE 5L CRC 2HE3 RC i 55 AR (BE B IR %% > 5 em, 00 AR JC MR
Y M) 30 5], BSARAZANLED o RIDAAE H B DN, IR TR AR ORGSR R MR
KN SPARFREE . TNM 2331, bR ER s S R 25 1 PR B ) o

INFRE: © RATARBSZALAHMIR IR (T T ERRITEE): @ IR IR R eE; @ &
o B 2E BARIZ T CRC, 55 20 M QIR : @ o FAth ™ B R G 1 e S FLAth 38 B 0 It s o
BrbrdE: © WKW GBERIA S @ IEER ZIRTFAREE: @ REZEHMERTT: @ &I
A B A iR B B
2.2. 4HRA. EERTFNEE

YA F . Rk F KL BT HCT116 4HA &, psiCHECK2 MU G & Esih & ik, BF4% FOXP3 W
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HeE BEHR  FURL(FOXP3-WT) A 838 8 5 5 35 g4k 1 iR (FOXP3-MUT),  inhibitor NC+ miR-325-3p inhib-
itor. NC mimics. miR-325-3p mimics 3] B # R AV RHGA PR 2 5] 1 i Pt

FERF: LM miRNA $2EU B & (ONOBATE A&, BL5701). HEERIEIZH 4 RNA $EEGR
7 & (ONOBATE /2 %], BL21). miRNA 1st Strand cDNA Synthesis Kit (BIOGENE ‘A &]). High performance
qRT Master Mix (*65*/A 7], HBY201). 2*Universal SYBR qPCR Master Mix (*¢5F/A 7], HQI101B). CCK-
8 WMAFCEE B RAH], C0037). Mt B A7 & (Promega A7), E1910)5.

FEAES: FIEROCEMBE(ERE, DS-Fi3). %GLE & PCR {¢(Roche, 48011 Real Time PCR). CO, %
F#F6(Thermo Fishe, 3111). 5 3 &i# A% 2.0 Hl(Thermo Fisher Scientific, Fresco21). & Yt R B F {1 (BLT,
Lux-T020)%% .

23. XWHE

2.3.1. qRT-PCR #&30] miR-325-3p #1 FOXP3 BYRiA

TR R S, 2 B CRC A4, J 55 41 2K Al 1Y) miRNA Rl mRNA, i F 540 n] ok
I3 HEHEEE LRI RNA 21 Kk i (A260/A280 LLAETE 1.8~2.0 L AEH%). KH Stem-loop RT ¥:K miRNA
B s cDNA, K H LR e 554 mRNA ¥ 509 cDNA. PL U6 4 miR-325-3p HJAZFEH, f-actin
4 FOXP3 [N 5L K, #E47 qRT-PCR kil 5190751l Bifg A TAEY) TR ARIRSARA R E8%, A
RFFFHIILZE 1. qRT-PCR A& (20 pl): 2*Universal SYBR gPCR Master Mix 10 ul, = RiiF5414% 0.5~1
ul, 4 DNA 1~2 ul, RNase-free ddH20 #P4E 20 ul. B2k f: FiAEE 95°C 30s, 1AM 95T 105,
60°C 60 s (40 MEIR), P S0°C 30s. KA 27220y H 5 H RN RIS & .

Table 1. Primer sequences for target and reference genes

* 1. BRERKASH54F5

Forward primer Reverse primer
FOXP3 TCTGCACCTTCCCAAATCCC TCATTGAGTGTCCGCTGCTT
miR-325-3p GGATGGTGGAACGTACTTCTT ATCTCCTGGTTTCCCTACAGTC
p-actin TCCCTGGAGAAGAGCTACGAGC TGCCACAGGACTCCATGCCCAG
U6 CTCGCTTCGGCAGCACA AACGCTTCACGAATTTG

2.3.2. YHRREE SR AT RESEIE

HCT116 40 R 4 10%/64-M7E . 1% DMEM FI55 375, BT 37°C. 5% CO, B 3544 %
Fio KT XEEKIAN HCT116 40850 3 4 2 (A AL FE JY) [ 1 X6 B2 (%% % NC mimics/in-
hibitor). 5G4 (55 4 miR-325-3p mimics/inhibitor), 1% Lipo2000 % G-I Ui B AT AU e gy, #44
JEHEF% 48 h F T JE L5k .

CCK-8 SIS AN M8 FERE /). ¥ 48 h |5, VAN ERNT 96 FLAR(BFFL 1 x 10* N, 77k
7% 0hy 24h. 48h. 72h, BFFLAIA 10 pl CCK-8 iifl], 4kBE59% 2h J5, M HBEARCR I 450 nm P T
RIS FE(OD fB), 22 il 240 0 43 5 b 2k .

Transwell SCEQ KT AHMIZ 28 FOL R RE 7). IERE S0 Kt gy 48 h JG 4NV (L BB, TRBEIRE 9 1
x 10°A~/ml, HY 200 pl 4HH0 BN Transwell /NE %=, FEMAS 10%464- [17% ) DMEM k775,
HidR 24h )5, [EE. Guth, WA T IMECE RN 228000 $ERTR Matrigel B2 5 E T Transwell
NEEE, HRPDREITESER.
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2.3.3. RN REGR & EERN

FIFH Target Scan #4125 7l miR-325-3p 15 FOXP3 [RI#E A 45 & 07 25, #J%E FOXP3-WT (B4 7)1
FOXP3-MUT (%28 BN X5 ' R B R 5 ki . K HCT116 ZHAE#EfhT 24 FLIR, B2t & Eis
70%~80%HT, K FOXP3-WT/FOXP3-MUT Jii ¥ 43l 5 miR-325-3p mimics 5% NC mimics 3% 4, # 4% 48 h
S5, T RS 2R A a0 2 U T AR B K RO R S PE A PO R B, DA B SO R
EYENNZ:, THEAN OGRS

2.34. GHEFEFE
KM SPSS20.0 GEit-F b AT HedlE b, THETURILISE £ FHEZE(X £5)F0R, HANLECRA t 4
B VMG R AR R, AHDME S TR Spearman FRAH G/ AT, P <0.05 NZER ARG SR L.

3. R
3.1. miR-325-3p £ CRC AR HMFTIER SInKFRIBIFIER X FR

qRT-PCR il 45 5 7%, miR-325-3p #£ CRC &4 AT FKIE RN 0.630 + 0.119, BE(LTE
FHZN 1.109 £0.206, ZRHEAGUTFR X (t=11.264, P <0.05). WK 1.

AHME M BoR, miR-325-3p (R IAK TS5 CRC HBFH MR ELEHEFRS . /M LFEEE I TNM 23 12 P14
FK(P<0.05): F ik EEEFS 5 1) miR-325-3p RiA/K T BEML T LEME LR EE, Ko EH BEMRK
Trm o, M+ IVIEE REE T+ I EE; miR-325-3p Rk S5EFMA. FE. MK/ E
BEMFENEP>0.05). W# 2.

mir-325-3P
1.6

14
12

0.8
0.6
0.4
0.2

EHAN iy AR

B mir-325-3P

Figure 1. Relative expression of miR-325-3p in CRC and adjacent normal tissues

[# 1. miR-325-3p 7£ CRC {A4A R fZ 5L AR AR FRIA 2

Table 2. Correlation between the expression level of miR-325-3p and the clinicopathological characteristics

%2 2. miR-325-3p FTIKKF S CRC BHIGHRFIRIFIERFE RS

miR-325-3p
FHIE &it/n X SO E P1a
RFE s
el
5 17 10 7
g’y 13 9 4 0.344 0.558
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o
<60 7 4 3
>60 23 15 8 0.151 0.698
SRR E
it 16 13 3
&1k 14 6 8 4.739 0.029
i DNANIER/S
<5 16 8 8
>5 14 11 3 2.625 0.105
MO LR
x 9 3 6
H 21 16 5 4.983 0.026
TNM 43
I~11 13 5 8
I~V 17 14 3 6.111 0.023

3.2. FOXP3 £ CRC HAFHRIA R Sl K HREFER X R

qRT-PCR frllg5 R 7%, FOXP3 7£ CRC 2 AN FRIE 8N 4.893 + 1.753, W3 m T 554
21 1.168 £0.371, ZERAA G FE L(t=2.764, P <0.01). WK 2,

FHRAESM T 7R, FOXP3 [RiA/KF5 CRC BE K TNM 73 7R Bied R/ itk R 4 4% 72
FEYIMR(P < 0.05): I+ IVIIEF T FOXP3 ik FEE & T+ &S, KahEHEEESTHE
SR, RN >5em BERERT <Som BF, HMEERLEER BE T OKESHE B,
FOXP3 ik 5 EE R FW TR E MNP > 0.05). W& 3.

FOXP3

8

7

6

5

a4

3

2

1

g 1

; e 55 H R JieE 4H 2R
B FOXP3

Figure 2. Relative expression of FOXP3 in CRC and adjacent non-tumor tissues

2. FOXP3 7£ CRC A R ZHL F A RILE
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Table 3. Correlation between the expression level of FOXP3 and the clinicopathological characteristics

% 3. FOXP3 RiIAKFES CRC BEE M IGARBIESHEAHE M

o FOXP3
FHIE Sit/n - - paki:! P1E
FIRIE K&RIE
4 5]
5 17 9 7
0.117 0.732
& 13 7 7
SRS
<60 7 4 3
0.053 0.818
>60 23 15 8
IHALFRRE
T g 16 12 4
6.467 0.011
%51t 14 4 10
iR NIV S
<5 16 5 11
6.718 0.010
>5 14 11 3
MR
G 9 2 7
5.013 0.025
H 21 14 7
TNM 743 #
I~I 13 3 10
8.438 <0.009
I~V 17 13 4

3.3. miR-325-3p ¥t CRC ZApiEE. BRI EE NN

CCK-8 M58 5256 45 B {875, miR-325-3p mimics A1 inhibitor K H I8 5 1 #4 Ye 45 B 7 2 i e, 530
(0h 5 24 h)y & HAMIE I o83 ZHI(P > 0.05). IRTMAERE Y45 48 h, HCT116 4Hffi, Eif miR-325-3p
FoR U AN KA A FE (S NC mimics 4AHIGZE T REE P < 0.05), 1M F I miR-325-3p W) &2 2 2 k4
W58 (% inhibitor-NC 41 P < 0.05), W& 3.

2.5 L
-8~ mimics nc
2.0 -& mimics-miR-325-3p
15 —— inhibitor nc
' —~ inhibitor-miR-325-3p
1.0
0.5
0.0 T | | I

0 24 48 72

Figure 3. Proliferation curves of HCT116 cells in various groups

3. A[E4H HCT116 ZRAEIETERE fthsk
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Transwell SEIG 45 R B R, 52 AXTIRAFEAPEST A EE, miR-325-3p mimics 2H % R4 i 50 2k
B(P<0.05), MRZE. EBAESREM miR-325-3p inhibitor 21 % AN AR 16 £.(P < 0.05), 41
MRz, TR wEE . WK 4. Bl S,

) inhibitor NC mlR 325 3P |nh|bltor 150 %k %k * %
h .:,, "; »
. 7] % c
£ ) S, o T
o g % 100-
LN :
aan s AN 5
0P e @ 504
]
(&)
mlmlcs NC mlR-325-3P'mimics
g PO !
4 e o
"‘ ?-‘v ‘u G fo A
‘ ' My Migd ’. . .\O Q% (e 4
’ ® ¥ ‘ 0 .& :b .’O\ 9-’
s ° . '_.‘ &\ \Q~ v\ ‘8-
N h # * T oMy e ¢ | & & &
Eheat 1 “ A X & s &
.'. . o”! « '.'., ’ o oy 4,7 ° & 0
s, 7! "‘? 4 3 UL R 8 N & ~
o .' * cal o o1 e

Kl A J& miR-325-3p iEFRA M| miR-325-3p FIAXT HCT116 42 2868 /)52 Transwell 45
R EMEEE, BB EME A KGR

Figure 4. Effects of miR-325-3p expression on invasion of CRC cells
g 4. miR-325-3p AR EIFRIAXT CRC MR ZEEE AL R

C D
m|R—325-3P |nh|b'|‘tcir. |nh|b|tor NC i 200— % %k
%k %k
[
. © 150
N 2
o ey b E
.~ o f;ﬂ & ""‘": il ‘\ i % 1007
b b ) 0
R k‘* Jf "\ S 50-
miR-325-3P mimics mimics NC
XY LW ok .\"c N
Vg SN e i:?’ -? i - T
s . . Se e T
4“. e i AR &R PR
;. g 1 .: ‘0 ) . j' n‘ J J G @\0 Q:(b .@'o "b
i A TR PLY U
O S " <@ &
r o e \o X
h- Ln- Vot i i °
e L l. /)

A C = mlR-325—3p o Ik F ) m1R-325—3p 2%1&# HCT116 48R 68 /1520 1) Transwell 25
E’*Jﬁ%%‘fi@@, K D &5 C gt a3,

Figure 5. Effects of miR-325-3p expression on migration of CRC cells
g 5. miR-325-3p AR EIFRIAXT CRC RETE R 6 DB MmAYLE R
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3.4. miR-325-3p 5 FOXP3 5B [E) 5 R4 F

AEWE B2 Target Scan Tl 7%, miR-325-3p 55 FOXP3 [ 3°UTR [X 35 0] REAFAEKF 7 M 45 A r
MOILFE 4)0 IR B S ZE BN S5 R EoR, 5 NC mimics ZHAH L, miR-325-3p mimics 41 FOXP3-WT
5L (1R o 78 't 2% BTG A i 25 B AR(P < 0.05), T FOXP3-MUT J5iRiL [RIAH X 5¢ ) SR G i 3 28tk (P >
0.05), WESE miR-325-3p A EL#EHE M 454 FOXP3 ¥ 3°UTR FrE i sil. WA 6.

Table 4. miR-325-3p-FOXP3 binding site (predicted by TargetScan)
5% 4. TargetScan HHEEFM miR-325-3p 5 FOXP3 B AL A

Predicted Base Pairing

Locus Information (Target 3'UTR top, miRNA bottom) Site Type
Position 872-878 of FOXP3 3' UTR 5'...ccacaguaccgucccCAAUAAAC...3'
7mer-Al
hsa-miR-325-3p 3'...aacuauccuccaggaGUUAUUU...5'
e A RS RN S5 A LA Tmer-Al .
1.5+

Figure 6. Luciferase reporter assay verifying the targeting of miR-325-3p to FOXP3
[ 6. SRR S E LIIIE miR-325-3p #1 FOXP3 RISEEIX F

3.5. CRC 4842t miR-325-3p 5 FOXP3 FiktiiE £

Spearman AHIEPE/ T &7, CRC 4L4R T miR-325-3p HIAINT £k & 5 FOXP3 [(IMIXS #ik 8 5 5%
FHR(P <0.01), FERPIEREAEAETR RIS R R WAE 5 A 7,

=
H
o
NS
i
i
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Table 5. Results of Spearman correlation analysis

% 5. Spearman XM TR

miR-325-3p HXTFRiE & FOXP3 X} K ik &

R R 1.000 -0.511*
miR-325-3p MXf KL & Sig. (XU . 0.004
N 30 30
Spearman [1] rho
B -0.511" 1.000
FOXP3 X KA & Sig. (X fil) 0.004
N 30 30

VE: EBEEE U 0.01 B, AR B 1.

R? #;1(L)=0.031
30.000- R? £;#4=0.031

[e)e)

25.000

20.000

15.000—

B (5 W 21 2 €dXO4

10.000
8

5.000 o

@ 0o
%6 @® o

(@)
0.000

0.000 1,000 2,000 3,000 4,000
miR-325-3p X FiLE

Figure 7. Scatter plot with linear regression of miR-325-3p and FOXP3 expression
& 7. miR-325-3p § FOXP3 FRiEAEMH S E R EEVIMEE

4. 7Hg
CRC [R5 5 R C RN ABRYE R I B, 7T 282 (e o R R ABE T2 2 S LT[ 1]
R YIRS HALIT & 50 CRC HE BT /1[4, SRTT K 2 MR & s Mg O R B 8, S BRI
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BAE WEEZES]. B, RARE CRC RAKRER > FHLE], $290 RS 07 JOop 827 8 A,
SRR BRHE TS . BRRSE TR Gk . WG mBENT . EARASEEARNTZRA13], 2MESE
. BN T e ARSRAS RNA #HES2 5 CRC AK[14], N CRC [T 5 M AL [ 36 7 32445 738 7 1)

miRNA {ER N IEMEIERD /N RNA 407, RE SRR Z 2 5w, 8. K8,
0 B B A R T S A T FE I RE[15] [16]. 7E CRC Y, EERILZ R miRNA Z 5 EE S K&,
U1 miR-495-3p Jl it F 1 HMGB1. miR-205-5p @il if#% PTK7, 4r5I#0] CRC 45T oS 5 Hil
FAPH T AR 17] [18]. miR-325-3p LEAN[E] IR H i 204 K ThRE HA W WL A 23K e o 7RI PR TR IR R
ik, @ FE R FOXMIL, SOX9 KAEMEIEM, 5EEA RTUSAHK[9]: EFLIE T &E#RIL, #H S100A2
PRk R RE R 19]0 IR b S 03 1 5 g AHL ABOA B . SRR A 22 A O . 1A HAE CRC A AN A S5 AT
] ST00A4 il E (201, FARKIE NGO S IE DR 42 X 2875 A B

FOXP3 75 [A 98 o AR F 4 32 P 78, FOXP3 /& Treg AN A0S d6 8 1, L 4% Treg 4
MRS~ THRE R S ARAS, TEVRTT St 52 A s A DG A AT b kB AR R [10]-[12]. AR
[21], CRC Bl HEASEh FOXP3* Treg iZiH/K TR & m T IEW B AL, HW A IL-10. TGF-f %4
SN A7 R4 CD4'. CD8' T AHMuidEAk, /b i g sl 170k, HaER Syseif S2 oA s, (gt i
RS . HAEMRFEY[22], FOXP3* Treg Al ilid %Kik CTLA-4. PD-1 254ty s 1, SR
fiZ1i PD-L1. B7 diG ], HIRIEKPFS B8 AN 2 A5G, 54 FOXP3 miRiA
PoRARTUG SR8 BagsikiIhiess, FOXP3 78 CRC 40 A A (L E R RS, H %
TEAE [EIE 55 2R . Mortezaee 25 NWF 7T K II[23] [24], FOXP3 FE4ET 2 FEdnffark, 5 IL-10. TGF-8 &
FERADG, $RnIH T 4 e R3S 5 R WA ST Y . EATE 4T, FOXP3 mf & A T4 it
W, A NS T0E STAT3 5 5388, Fif MMP-2. MMP-9 ik, MMESE4rubss. Wonz 281t
Fefit 11[25], SAWEFH FOXP3 FRIA S5 MR A/ WREEEEFE . TNM 20 BAH S 45 AR EAE . 58 E1 28
152, CRC i) FOXP3 m#KiAE FOXP3* Treg 2 A7 TEAH AR BEI PR R 4 RE[26] [27]: CRC 4HHE &
ik FOXP3 W43k CCL22. CXCLI2 &F#afbH+, 24 FOXP3* Treg =ilH; M Treg 77 i) TGF-4. IL-
10 X A {ig i3k CRC 408 FOXP3 3Kik, FERk “FOXP3 fmFkik - Gyl - Fifgdt i ” fiB gt . oA
FLIESE, FOXP3 mRik 5 CRC ARSI, (HIE BRI AT, AT FRE miR-325-3p
X} FOXP3 [PHE A R4 T 2201,

CH AT FIUESE, miRNA 5 FOXP3 il 2 5 AW 5l i 42 ioRs 1) kA2 5 R e, miRNA 7] E4E5E
i) FOXP3 S0 I8 A0 AT Ao AR T circRUNXT 1ERN “70 THE40” W miRNA, 3#idi# k% miRNA
OXof B R )4 ), 8 TR R4 e R A L P SRR AR AT R o TE B S CRC [28] [29]H, 18 f# % miR-
449b-5p X+ FOXP3 (M fEH, #i$ET FOXP3 ) mRNA FIE 17K i FOXP3 KIFE(ERE/EH - [F
FE, miR-6132. miR-149-3p W A[IEL % FOXP3 Z 55t 2 [30] [31]. KIULHEN FOXP3 W] /& miR-
325-3p £E CRC H ) RIHFHEFE R . AL L miR-325-3p 5 FOXP3 HIHE A A% 5¢ RO, IRANIRTT & 1
A4 CRC KAE KR/ 5>THL .
ARFstiET qQRT-PCR #6311 & H, miR-325-3p £ CRC &k Fifl, H5ikELHE. TNM 2081, 21k
FERE ARG, ATVE NS TE TG Fa b s 40T AE SLU0IESE, 1 R IE miR-325-3p AJ ] HCT116 40 i 5E
B, I ERIEWAE R AR, PR R

miR-325-3p A4 1 FH 75 8 Ik 40 ) FL RO RIS B . DRI A S0 R FH AR A S 255 0 o B U e 3
Al S 36 I8 UE R B, miR-325-3p W] EL#EHE ] FOXP3 ) 3°UTR KR A7 s . it — 5 B#f 357 CRC 4141
(IRIEFNME, Hid qRT-PCR H AR N R, S5 4L, FOXP3 75 CRC @A R Rk & B & Tt
s RIS HTR M, FOXP3 Kik5 CRC BEMMELHHE . TNM 70 . 2 FEEE . s K/

1=
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EHE, HE— B IAIFHAE CRC 2 E R . Spearman AHICPESMHT 4% BAFSE, miR-325-3p 5 FOXP3 %
ERBEAMK, SEEMBIESR, DT ZHNIEELR.

25 L FE R WY, miR-325-3p R ik B R R I £ 1R P45 FOXP3 [WRIEHEM F4M CRC 365 (22
TEF8 OB RE R o AN, BREE N [32]HFF 78 & B, s S5IR e 4 i (OSCC) H miR-325-3p T4 ] 471 1§45 FOXP3
HHS OSCC HpEbit, X —&5 it —HESE T miR-325-3p 41 FOXP3 MM, $RomiZifiEmLs)
A RE A R 1, A ST A AR TR S A E SR

A FAFAE — € S RYE: FEARER /N30 ), SR TaefAfEmfa; RiE—PRE miR-325-3p/FOXP3
HIAE CRC BRI EAR TG T8 e AR RIERFE —. LM sy KA R LR,
RATRZE miR-325-3p/FOXP3 1AL, Il Ak iy sE ik — P30 UE A CRC HI91EH, u CRC )
I RIZTT & L B AT S A B R4
5. &g

CRC #4121 miR-325-3p {815, FOXP3 Hi&ik, Pi# 283 HMHK: miR-325-3p ATIHIL EAH
A #%E FOXP3 ik, il CRC 4ififalghE . {228 ML #46E7); miR-325-3p #1 FOXP3 #45 CRC &l
PRIGERRFIE R VIMOC, WRE2 5 CRC MIRAE . RIEICEVERERE, 75 CRC HIHEAIYE YT A5 il 4 4t
TR 23 B0 RO 78 S8

(S5
K FFRAE N AR XANRERACEEZ R MfE(F LS : SC-07/02KT2024154Y).
EE&HE

WS ARG RIBTH , H 4 % 2025WSJK023, BT H 4455 STAT 5/TET2 5 5 i % DNA
F ) L PR LESS B KR R R O F LRI L

SE
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