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LE25HK: KEEIEZHBRNA (IncRNA) A58 13 25 6 mircoRNA  (miRNA) O [ 32 98 4% F i mRNA 19 5%
S KW, DT R R 2 5 R . IneRNA FOXPA-AST 2 3 4F 3k % 30 0 — Tl 37 1149 Jib 982 AH 56 26 W 7k
Y, AEASTR) 0 o R R ST A L, B AT A 5T K I, FOXP4-AS1 7F FBR AR 7L Sk bR o
(PTC) MR E, LRIEMIEMEM . BLoh, 2% 80k B0 2 Wi miR-507 7] 5 FOXP4-AS1 B #M 45 4 .
KL, AR5 FOXP4-AST 3 i % miR-507 B H T 0 mRNA 90 ] PTC 40 i (4 2 4 09 V8 F S5 L] .
Fik: i TCGA B 4 miR-507 78 HUAR IR (TC) A A ik /K B HAE TC P AR IR X o qRT-PCR
K PTC AN Z (TPC-1. K1) FNE 5 BRI UE F 74000 (Nthy-ori3-1) 1 miR-507 ) 2B K, DLk
i 2R3k K I FOXP4-AST 5 # miR-507 33k KT A8k . XU 3K iR 45 3 8 52 56 45 iF FOXP4-AS1
55 miR-507 #E[1] & & o 4300 A FOXP4-AST 33 #e 35 J ai INAR 4 ik I 4% e miR-507 B4 . M, HH5
A CCK-8 9256 . o B B IC I . Transwell 5206 . RIJR ArA 5256 LA K 3 =X 20 A AS: 0 200 it 3 i () 22 A
JHA W05 B2 7 2240 BT miR-507 T e s 5 f: 1] qRT-PCR B&3iE .

ZEE . TCGA Bl PR M 45 R /R, miR-507 76 TC g R ik, H K I/KE TC HE 51 AR B4 47
T RN AR B IE A & (3 P<0.05) . qRT-PCRZ55R 7R, 5 Nthy-ori3-1 401 EL4E, miR-507
TEW A PTC 41 b 4 i 363k, Hoad FE R MEHIE FOXP4-AST ), Wi fh PTC 41 i miR-507 (12 3k K -t 2
RIS (34 P<0.05) o EG R B 15 56 g 25 R /R, FOXP4-AS1 5 miR-507 ¥ 4545, FF 304l
miR-507 1935 . AN AE LI K T fig [0l 2 9086 B/, FOXP4-AST i £ ikJ5 , PTC 4N IESE S )1 . i
R RE Sy AU TR 0 S . [ A miR-507 BRE I S, PTC 40 LA E3ffEIN & (14 P<0.05) ;
g IK FOXP4-AS1 J5, PTCAUARIIGAEE ) . ERERE ) AHLa - RE B B T, TR B A miR-507 f) 410 il
WG, PTCHIMILL LIRS (3 P<0.05) . UM 5 GO KEGG & 84 M R /R, miR-507 T lif
NI REW & CAMK4, qRT-PCR S0 TEZE R 7~ , CAMK4 (133K K- Bl FOXP4-AS1 3Rk /K19 Bl . F i 2
[l ] i As - HH A 7K T BE miR-507 AU AT i 4 1 I AT 5z my 2028 (34 P<0.05) .

Z518 : FOXP4-AS1 1] LU 0] 25 & miR-507, I W] fig 8 5o Vg 2 A2 FH 300 i) miR-507 38 ik 7K F- 1 4% PTC 41 Jfd 1)
WHE . TR AT . CAMKA4 7] fiEJ& FOXP4-AS1/miR-507 18 % & 45 WA FH 89 F i i 22 —
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Abstract

Background and Aims: Long non-coding RNAs (IncRNAs) can indirectly regulate the transcription
and degradation of downstream mRNAs by binding to microRNAs (miRNAs), thereby regulating the
occurrence and development of tumors. LncRNA FOXP4-AS1 is a recently discovered tumor-related
biomarker, playing different regulatory roles in different tumors. Our previous study found that FOXP4-AS1
is downregulated in papillary thyroid carcinoma (PTC) and is a tumor suppressor. In addition,
bioinformatics analysis predicted that miR-507 could complementarily bind to FOXP4-AS1. Therefore,
this study was conducted to explore the role and mechanism of FOXP4-AS1 in inhibiting the growth of
PTC cells by regulating miR-507 and its downstream target mRNA.

Methods: The expression levels of miR-507 in thyroid cancer (TC) and its clinical significance were
analyzed using the TCGA database. The expression levels of miR-507 in PTC cell lines (TPC-1, K1) and
normal thyroid follicular epithelial cells (Nthy-ori3-1) were detected by qRT-PCR and the changes in
miR-507 expression levels after overexpression and knockdown of FOXP4-AS1 were measured. The
dual-luciferase reporter gene assay was used to verify the targeting relationship between FOXP4-AS1
and miR-507. miR-507 mimic and inhibitor were transfected into stable cell lines overexpressing or
knockdown of FOXP4-ASl1, and changes in cell function were detected by CCK-8 assay, colony
formation assay, Transwell assay, scratch healing assay, and flow cytometry. Bioinformatics analysis was
used to predict the downstream targets of miR-507, and qRT-PCR was used for validation.

Results: Analysis of the TCGA database showed that miR-507 was highly expressed in TC, and its
expression level was associated with clinical pathological features such as clinical stage, T stage, and
extrathyroidal infiltration (all P<0.05). qRT-PCR results showed that compared with Nthy-ori3-1 cells,
miR-507 was highly expressed in both PTC cell lines, and the expression levels of miR-507 in both PTC
cells changed inversely after overexpression and knockdown of FOXP4-AS1 (all P<0.05). The results of
the dual-luciferase reporter gene assay showed that FOXP4-AS1 targeted and inhibited the expression of
miR-507. Cell function experiments and functional recovery experiments showed that after
overexpression of FOXP4-AS1, the proliferation, migration, and anti-apoptotic ability of PTC cells were
significantly weakened, and these functions were restored after the addition of miR-507 mimic (all P<
0.05); knockdown of FOXP4-AS1 in PTC cells resulted in a significant increase in proliferation,
migration, and anti-apoptotic ability, and these functions were restored after the addition of the miR-507
inhibitor (all P<0.05). Bioinformatics prediction and GO, KEGG enrichment analysis results showed that
miR-507 downstream may involve CAMK4. qRT-PCR validation results showed that the expression
level of CAMK4 changed in the same direction as the expression level of FOXP4-ASI1, and its
expression level changed inversely with the addition of miR-507 mimic and inhibitor (all P<0.05).

Conclusion: FOXP4-AS1 can target miR-507, and may regulate the proliferation, migration, and
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apoptosis of PTC cells by inhibiting the expression level of miR-507 through a sponge mechanism.
CAMK4 may be one of the downstream targets of the FOXP4-AS1/miR-507 pathway in exerting its
anticancer effects.

Key words Thyroid Neoplasms; RNA, Long Noncoding; MicroRNAs; Cell proliferation; Apoptosis

CLC number: R736.1

R AR 9% (thyroid cancer, TC) i # WAYH
Oy WA R, 3R B TC K R K I, [ SR
iE OB R 2022 4 TC &6 R 1 T 2 T A A
Jib g b g = M, R OB FL Sk R 98 (papillary
thyroid cancer, PTC) J& TC " e WAL, 245
85%~90% . Z ¥ PTCHG TR L2 12, F I & BE 15 1
G 8, HAA 5%~20% () PTC 12 28 7E F e 48 R
WOl E PTC A 3, WS X g 222 Wik,
AR PTC K K& 43 FHLET, X PTC B H 112
Wi AT . U B R TS A W HL A R

K 8 dF %% 9 RNA (long non-coding RNA,
IncRNA) 7€ I 45 98 1) & A= ke vh i 5 S 2R H .
IncRNA FOXP4-AST 2 5 4F ot B i — B 5 1) i 98

AR HOF R T B s, 45 R R
FOXP4-AS1 7E PTC th 2k K3k, HHALE L PTC
XAk R falm HlE, F— 2 &N
FOXP4-AS1 (1) 30 20 Jfd 7 A3 76 40 M 5 wp L BRL i 4 0
FOXP4-AS1 £ PTC ] G& 38 i 75 Fh 77 X & 72 i 9 411
HI4E M . /E M mircoRNA (miRNA) 43 7 ¥ 43 ok 99
TR A E AN E M. B HHTE T FOXP4-ASI Y
WF 58 i R A5 PTC A FOXP4-AS1 1E 4 miRNA 43 116
452 511 ceRNA 3l 19 SCHkiRIE . Wik, EH
W {# FH miRDB %4 #5 & (hitps://mirdb.org) T & B
miR-507 7] fEJ& FOXP4-AS1 [ 4 #5 #8 miRNA (& 1) .
BRI, A BFFE R FOXP4A-AST A RE $E [7] 15 25 (1) miRNA
JEHEATSER B E ,  [F] AT PR 2 3% ceRNA 3 6 X PTC 4

MR A bR Y, AEAS R 0 iR AR A R

JiL I RE A S0

MicroRNA and Target Gene Description:

miRNA Name hsa-miR-507
Target Score a4
Target Length 588

miRNA Sequence
Seed Location

UUUUGCACCUUUUGGAGUGAA
571

Custom Target Sequence

1 ccctggtttt
61 ccgcagctac
121 gtcctaacaa
181 acagtgcstg
241 tcagstcatt
301 gtcestescce
361 aaaagctcoga
421 caagagagca
481 agctogaaag
541 aaattaaaag

ctgtggaaag
aggccatacg
ttgcccoetea
ctgggacgaa
ceggactect
tetgtiteeg
tgacagctce
taattgtgts
ccactctgta
cagagtttat

tgagcttctg
acaacccogo
agctgtgtgt
tctaggcagg
gacgoogoca
tggcaaccta
aggtetgetg
toccatottce
atttagtict
tgttatcaaa

ggttcgacag
tgetetttct
getgocctaa
tetcegaaac
gtecegegst
gtaaccatta
aagatgtcaa
agagcagega
tactgtcace

tgggaccgge acagaccttc
ttctgeggge actegggeca
cecctecaatee cgaacccgaa
cggggtgaag atgctgaagt
gagacgtgag cgecattgge
attttcaatt aaaggagaca
gaatctgtat taatatacag
aaaatggagg gataattacce
acagcectac acattageat

gtgcaaaaaz aaaaaaaa

1 #MREFE

BEl1 FOXP-AS15 miR-507 #9454 #8 s Fil
Figure 1 Prediction of the binding sites between FOXP4-AS1 and miR-507

1.1 ##l
1.1.1 miR-507 £ TC 52 J& 89 £ & 5 # M

TCGA B 1% ( https://portal.gdc.cancer.gov) T 1
P IR (1) miRNA-seq 88 - £ HCRPM A% =X 1 5445
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53 BT miR-507 7E TC K3z i vh i) K35 K 7 b HAE TC
H I R S, geplot2 A AT A AL 45 B .

1.1.2 224 &4 A PTC 408 TPC-1 (X
iE R R AR AR, FE), A PTC 41 K1
KN TE B HUR B 08 6 1 2 44 Jf Nthy-ori3-1 (_Fifg T
KU BEBE ) 5 RPMI 1640 35 57 5k . DMEM = 4 45 57
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kK EF, % . IncRNA FOXP4-AS1 1 ¢ miR-507 8 45 PTC 41 i, 4 41 74T A W E A HLE FE R 799

$& . (Gibeo, EH); WM IR . 20 A 55 554 .
B | Transwell/NE | AHAEZRAFE (MR E
Vit e ety A PR E]L, v ED s BRAS I . JCm
YRAEWR . Annexin V-APC/P %% 3 WL 2 4 i i - 6
WA E (RO HEREAE R ARAR, ) ;
oh IR MR R, R R (B
HHEYENESRERMAERAR, T E);
hsa-miR-507 £ $81 # K FE Xt HR | hsa-miR-507 #1J1 9
J X IE . FOXP4-AS1 514 . GAPDH 5| #y[ /£ T./E
PTRE () BMABRAR, P E]; Lipos000™
Byl (LB REMHEREGRAA, +
) ;3 TRIzol (Ambion, 3£ ) 5 mnanodrop 2000
(Thermo Fisher, FEME); Wik FikH & . LW &&=
PCR " B4 WA W [ 28 2 AW Rk (Rifg) i A B
oy, i E]; CCK-8 il F (MedChemExpress, 3%
) ; miR-507 514 . U65|% . Witk 2 miRNA K
MWK & (QIAGEN, EHE); 4% ZRWEE (dbint
TR ARARA A, PED; 0.1% 45 5K
W (b REEREARAR, PE),

1.2 FHik

1.2.1 @iz A PTC 40 g TPC-1 A1 A IE % IR
JIR Vg 0 | Kz 40 Nihy-ori3-1 55 38 75 RPMI 1640 58 4>
B3k (% 10% 5 4R 38 . 0.1 mg/mL &% 5 2
100 UmL H&EHE) 1, APTCHIfL K, ANIE
F2 20 B 293T 15 35 76 DMEM 58 &35 32 3 (& 10% Jif
AMYE . 0.1 mg/mL 55 A 100 UmL & HR) T,
B EIRESREMA T (37 C. 5% CO,).

1.2.2 FOXP4-AS1it & ik B EAKAR ey #
PTC #fi il (TPC-1. K1 4HHd) 43 5l %% 44 FOXP4-AS1
i FKIKERGRE AR (FOXP4-AS1 41) | i A X} M8
R (BAIMEXT R4, Cul4l) . FOXP4-ASI ik
G TE AR 15 (shFOXP4-AS1 4 #1) . FOXP4-ASI
AR K 2 5 (shFOXP4-AS1 2H#2) | Ak XF
WS 4R % (BRI BAME X B 4H , shCul 41) o 129K
B 00 Pl U A LR TN I R B 3 A BR A )
6. 6 L AR T A AR % B & 30%~50% TT i e g
W BE I Y o AR YTl (MOI=50, 9 5% T B =
1x10° TU/mL) A 6 fLAR Y, #7240 fe 3% 5= 46

Hife 12~16 h 5, Wi AE2iifRes, s 72 h,
Rt 72 h Jg IS 2 R (2 we/mL) X 40 g #E 47 0%
BB ST AR R, R B O W B N B ek
A, qRT-PCR il b & 35 R &4 .

1.2.3 W@l el L Lo oA k4% ¥ PTC 41
M (TPC-1. K1 40/fd) FOXP4-ASI iz 3% ik Fa 5% Bk 43
% B 4 miR-507 B ALY (miR-507 mimic 44) F
B T BEP 5 (BRI % BT, mNC4l) ;
B PTC 4L (TPC-1. K1 40Jf1) FOXP4-ASI i fik fa
B MR 43 0 % e miR-507 (A 14 (miR-507 inhibitor
4) R B B B R 4 9 ) A
iNC 2l ) . miR-507 9 A5 804 K 40 il 499 R X6k iz iy B
R AE TAY TR (1) BROa RA R A,
H ¥ # JF % F miR-507 mimic: UUU UGC ACC
UUU UGG AGU GAA (IE [ J¥ %) ; mNC: UUG
UAC UAC ACA AAA GUA CUG (IEJAF51) 5 miR-507
inhibitor: (mU) (mU) (mC) (mA) (mC) (mU)
(mC) (mC) (mA) (mA) (mA) (mA) (mG) (mG)
(mU) (mG) (mC) (mA) (mA) (mA) (mA) ;
iNC: CAG UAC UUU UGU GUA GUA CAA. 6 fL#
Fh B % B 2= 30%-~50% JF 45 5% 4, B I i Ry
miRNA # Y4 % (miRNA mimic T.7E % B 50 nmol/L,
miRNA inhibitor T/E¥#¢E 100 nmol/L) A 6 FLHR 1,
URSEHE SR 24~48 W, S S 0 v >R ARG 00 400 i ) RE A%
A48 I miRNA mimic/inhibitor (17 2508 .

1.2.4 RNA# & qQRT-PCR BUAL T %5 % 4E K 1
AN AR, R T 6 FLA R B 3%, FRARIC A A
90% 4, Bl FyEFEE, HPBSEEEK 1K, A
1 mL TRIzol iz 7| 42 B RNA, Nanodrop 2000 sz
RNA B¢ B FI4 5 . BT g & RNA, XFF mRNA,
it 390 2 s 3k R0 B AT 3 SR O A A S0 e e
PCR ¥ 3 75 1 W& £ 47 qRT-PCR JZ ¥ 5 XF F miRNA ,
i A% 7 R miRNA A 00 3 570 &0 2F 47 336 %% S 0
qRT-PCR JZ I , ¥R FH 2748 e F B A X 5 & .
FOXP4-AS1. CAMK4 J3RikLL GAPDH N Z:, =&
Sl B A T ARRIEE M (£ 1); hsa-miR-507
FIRIXLLU6 NS, —HSI ¥ H QIAGEN & iT
B, AN . LU LRI ERE 3K,
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&1 FOXP4-AS15|¥RAS5I4F5
Table 1 The primer sequences of FOXP4-AS1 and internal reference

SN AT IREELLY] S5 1)

FOXP4-AS1 GTG AGC TTC TGG GTT CGA CA ATT GAG GGT TAG GGC AGC AC

GAPDH CAC CCA CTC CTC CAC CTT TG CCA CCA CCC TGT TGC TGT AG

CAMK4 AAT CAT ATG CTC AAA GTC ACG GTG CCC TAC ATC TCG AGT AGT ACT GGC AGG ATC

¥ :miR-507 & U6 5 | ¥y h1 24 [Fl QIAGEN A w1 & 1, AA T

Note: The miR-507 and U6 primers were designed and synthesized by QIAGEN, Inc. and the sequences are not disclosed

1.2.5 WEAZTHRELRZHE AWE F LM
203T 43 M 7N 4. (FOXP4-AS1) -NC+miR507-NC 4 ;
(FOXP4-AS1) -NC+miR507 41 ; (FOXP4-AS1) -WT+
miR507-NC #2H ; (FOXP4-AS1) -WT+miR507 #H ;
(FOXP4-AS1) -MT+miR507-NC #{ ; (FOXP4-AS1)
-MT+miR507 41 ; H2H 40470 T 24 fLAR K557
18~24 h Ji5 40 ML I & B ik 60% LA I+ . 4% 3'UTR Jii ki
wg, miRNA ik 04 wg, Renilla JFi k7 0.02 pg 1Y H
) S e B 2 A ML, A B % G 48 h S R AT luciferase
Ko W & 24 L AR RE SR BRI A 300 uL Y
Passive Lysis Buffer 1 x , Ji{ & 4 °C K% S M 20 min 5
o 5 Sy 2, THARMRHLRE % 3~5 min (R 22 KR
U, WA, EAHUIRET, 320K Stop & Glo®
Buffer it T % 8 F % M . F 8 , ¥ Stop & Glo®
Substrate 50 x fil A 3] Stop & Glo® Buffer 1, i H %
IPVESR, R 1 x Reagent, W HUZH I 2L W 40 plL
T Lockwell maxisorp & Wl #z # , Jjim A 20 pL
Luciferase Assay Reagent, 7% 3% 127 )5 5z B i H B A5
ASCRG: W % K H I Wl 8 AR o A D A oK H e O i
POCAE NG ., B LA A 20 pL Stop & Glo® Reagent,
VRS JE w3 min S5 8 BE bR AR DU Ve 2¢O
it ¢ G AH -

1.2.6 mA3g s 53 (CCK-8 %) 4IMILL 2 x 1041
I %% J 42 Fh 1 96 FLARL, 7E 37 C. 5% CO, I fE IR 1;
SRR Y1, 20 30 4dJE, ¥ 10 pL
CCK-8 ik m A AL, #E37 CFWE 2 h, ff
FHEGHRAL Ay SR 1. 20 3. 4 d 1) 450 nm &b 7Y T
R PRSI E A 3R

1.2.7 @AW R =R & FmmERE, L
1 600 1~/fL i 240 i %% B2 4270 T 6 fLAR T, A 34
FATE AL, BT 37 CHEFATER, 2 ELR
IR AT W2 B A i v B AT, s el 938, LA PBS PEIK
3K, 4% % B B I 2 408 30 min J5 18] 25 % O
A 0.1% 45 & 52 K 7 WYL 2 30 min, DL 2R 1275 K Uk
o, BT EHEMM R, o EOR IR T8 20

http://www.zpwz.net
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1.2.8 @R R A =3 WA 6 FLARTY | i
SR 3 FTATHIbR G, A Al RS, 4
6L B0 R 2 4 A R O 400 M B S 18~24 Wil &
JEREIL ) 100% , R B3N FATEIL, B F37<C
MR IR, 24 h 5 H 200 wWL 463k 3 & F 6 £L
M, JFIEE FARICLRZ, L5 hsicdsg sl
RWREE AL, LA PBS PE3 IR PR LRI T A4, FHIC
1ML %5 9 RPMI 1640 5% DMEM 17 7 5E 1F 8 el , 15 3%
0. 24, 48 h I & U5 X UL EE s A IR

1.2.9 @it %% ] Transwell /)N % K6 I 20 g
OB A iy I =/ =l S IR S AR B vl 1| R ]
RPMI 1640 5, DMEM 35 5% fL & &, 1HEU5 ¥ 20 g%
TR R 4% 310 000 S i A /mLL, (7] Transwell | %
U I RS 4 I B 200 wL, N E A
10% IfiL 75 4 RPMI 1640 5 DMEM 55 78 3£ 600 wL. /)
FE THMERSE A TR 24 h 5, LUPBSEUE
1R, 4% Z2 5 W 11 52 40 30 min J5 8] 25 2 0
A 0.1% 45 i 58 7K % W 4% 2 30 min, FH PBS ¥ &4
@, JFHMERERE LER MM, Bt )E
B BRI R

1.2.10 X o B R Ae ) am B 8 = WA 40 B 3% 55
FE I & G A B VRS L PBS Z% i T U 4N B
1% (300 r/min #.0> 5 min) , PBS & JF %0,
AT R (1~5) x10°, FE.OWEHM, fn
A $2 BT OBC HGF B 100 L FE B B9 1 x Annexin V
Binding Buffer (25 & /KR ) HE A0, 1044
Jitg B 9 R 3 A 2.5 Wl Annexin V-APC 3% (@ % 11
25 pL PLE A . &R B 8 15~30 min J5, 4
WA A T A T, DL B SR E A 3K
1.2.11 FOXP4-AS1/miR-507 i& % %% {fi Fl§ miRDB
B4 (hitps://mirdb.org) . TargetScan 088 & (www.
targetscan.org ) . mirDIP 2 #& (http://ophid.utoronto. ca/
mirDIP) Al miRWalk % #% 2 (http://129.206.7.150)
T hsa-miR-507 7 g (09 Ui $1 o5, 25 Al


www.targetscan.org
www.targetscan.org
http://ophid.utoronto.ca/mirDIP
http://ophid.utoronto.ca/mirDIP
http://129.206.7.150

%5

kK EF, % . IncRNA FOXP4-AS1 3 7t miR-507 i 4% PTC 40 i, 4 41 54T H 91 A AL #F % 801

B kg R THEAK (GO) &£
HAEEMBERA TR 2B (KEGG) ®EEE N
BT LI R 2 FOXP4-AS1/miR-507 3 % 114 56 B30 o5
1.3 SritELE

v A BhE 48 11 4 B 22k FH GraphPad Prism 9.0
B SPSS 28.0 A AT o T TRk W E A H
BIg = bR (2 xs) ik, AW 2 IESHEH
i g (PO fEm e ) (M (IQR) 4k . iHa %
Rh, 7 2SN R ST AR A A5 (PALE) A
one-way ANOVA 73 ¥ (Z4L[A]) 5 % 7 25 A 55 Wk
JH Welch's ANOVA £ 5 . £ 1 ¥ %% # fff ] Dunnett
T3, P<O.0OSHERAGIIEE L.

P<0.001

o~ ==
2 204 . 7 8
= =
t31s - £36
T 1.5
= . = :
- .

2‘5 .‘. gn‘:"‘ — °
S 1.0 ) <4 .
=N " =l
7 s o P i
$9 £ .
g, =2
s 05_ - ﬁ i

- <
é #5"; &) 0 *ﬁﬁ—*

o il Wik

2 # A

2.1 miR-507 & TC 5izE PR i%

TCCA BUEER i R s . H5IEHFEALL
B, TC 4021 miR-507 [ 3 35 K F 3 5 (0.205 +
0.089 vs. 0.454 £0.294, P<0.051) ([&2A); miR-507
765 M40 M (KICH) . B & W] 40
(KIRC) . ZLKAR'E 4 (KIRP) . W55 41 i 3
M@ 2T (PCPG) S iE b 2L £ L, 5 TC
FH L, miR-507 /9 & 5 7K F 7E il 685 R 4 i 9
(LUSC) A% FAR a4l 2 @ %k (3 P<0.05)
(E2B).

P<0.001
n

p<oo01  P<0O1: . BEH4IS
A ) Biii414

IEH UREEEN

B2 TCGA E#EESH miR-507 BI R %

Figure 2  Analysis of miR-507 expression in TCGA database

pan-cancer

2.2 miR-507 ZE TC HAIERE X

8 TCCA KI5 % b miR-507 2 ik 7K - 4 w7
B, BTA B E R miR-507 3k K SE 4340 A MR
L, HRE AL R FRARAE A 22 5% . 5 miR-507
IR M, miR-507 MK % 3k 41 6 oF J# 1] B
(PFI) #EHK (P<0.05) ([&13A); {fi i pROC 247
X BUHE #E AT ROC 43, 45 5 geplot2 #E 47 nf MRAL
45 3 7R miR-507 7612 Wi 52 50 vp A — 16 o A
(& 3B) . miR-507 () # ik K5 TC B3 B I K
AW TaW . IR FIRA L (3 P
0.05) (El3C-1),

>
3

&
S
F«f
._]
a
+
=
i
*>"
w

||||||||||||||||||||||||||

: miR-507 fEIZfie P A IK
A: Expression of miR-507 in TC; B: Expression of miR-507 in

2.3 miR-507 % TC 4HfE & R IR E

i 53 qRT-PCR K& A PTC 41l i & (TPC-1. K1
YA ) RN TE E HUR BR U8 b B2 4L (Nthy-ori3-1
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Figure 3  Clinical significance of miR-507 expression in TC

A: PFI curves of miR-507 low expression compared to high

expression patients; B: ROC curve of miR-507 expression related to TC; C-I: Relationship of miR-507 expression with

clinicopathologic stage, T stage, N stage, M stage, extrathyroidal infiltration, gender, and age

P<0.001
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Figure 4 Comparison of miR-507 expression levels in PTC
cells and normal thyroid epithelial cells
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Figure S Overexpression efficiency analysis
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A: Bright-field and fluorescent images of TPC-1 and K1 cells transfected with

overexpressed FOXP4-AS1 lentivirus; B: Efficiency of FOXP4-AS1 overexpression in TPC-1 and K1 cells
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Figure 6 Knockdown efficiency analysis  A: Bright-field and fluorescent images of TPC-1 and K1 cells transfected with FOXP4-
AS1 knockdown lentivirus; B: Efficiency of FOXP4-AS1 knockdown in TPC-1 and K1 cells
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Figure 7 The changes in miR-507 expression levels after overexpression and knockdown of FOXP4-AS1 in TPC-1 and K1
cells
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Figure 8 Results of the dual-luciferase reporter gene assay
for the interaction between FOXP4-AS1 and miR-
507

2.7 FOXP4-AS1 i&id miR-507 S50 PTC 20 AliE5H
2 L 5 5 S0 L A M B R TR SR 56 3 R
K1 K TPC-1 i % ik FOXP4-AS1 & 41 il 18 5 RE 7 ik
55, [k Ik A1 R B4 R EE G miR-507 A9 L)
J& 4RI A s RE AR BRI MR, K
K TPC-1 @ {l FOXP4-AS1 J5 41 Jifd 38 78 RE J7 48 5, ik
15 41 A%t B8 20 v s e miR-507 BN 8 05, 20 Bk
& 3G B e Bl . ZRBMARITEE
X (# P<0.05) ([&9-10),
2.8 FOXP4-AS1 A] gEif iT miR-507 20w PTC A A&
%
Transwell 1 % 525 . RIJR A0 & 526 3 BoK
K1 % TPC-1 40 ifg 2 3 3K FOXP4-AS1 Ji5 41 g i 7% A
AW, Ak 2Rk 21 K X R4 B G miR-507 A AR
WYy JE, AR 30 A S e ) PR G R A
K1 2 TPC-1 # & FOXP4-AS1 J 41 i 3T # RE 7 44 38
T e KK 2L 0 B 4 v 5 e miR-507 BRI Js . 40
JL A 3E A% BE 0 SR A A, A AT RS PR L. 2
SWHEGIEE L (¥P<0.05) (K 11-12),
2.9 FOXP4-AS1 i#it miR-507 40 PTC ZAAA T
T AR R I A A TS R BN, FE

K1 &% TPC-1 i 3 ik FOXP4-AS1 £ & b v i) 40 i 9 7=
B, 1) Ik 4 K % R 21 5% Gk miR-507 A AR 404
Jo . BEIA A0 UE TR PR AL MR, FE KT K
TPC-1 i fIX FOXP4-AST £ 5% & v (%) 40 g 98 798 20>
Tia) o KK 4L B 3o B 4 % e miR-507 A9 40 1 420 ) 40 i o
TR, Z2R8A5%%E L (1 P0.05)
(K13),
2.10 FOXP4-AS1/miR-507 if 8% 84 T i 48 s F il

P59 L bR o Y T B9 miR-507 AT fE Ay R JiF 5 3
PRI 22 4, ) B il A2 O A B PR 3 ik PR A
1014 (1 14A) o K B B miR-507 T i i 3k [ 22
H£iH1T GO, KEGG & &5, 45 R E/R, miR-507
10l MR R R E R EEARRH T E SR
A 5%l BEERN S fk /TR, TE i RE Y B SR R R L
Hippo {5 7 [ . Wnt {5 53 [ . Apelin {5538 i I
WA —Eie (B 14B).
2.11 FOXP4-AS1 i & miR-507 % i PTC 48 i &

CAMK4 By%E Rk F

YT CAMKA4 {75 9 5 4 3 Apelin {5 7 3l %
ZAF 7 38 B 1] JF— 22 0 T UiE PI3BK/Akt . AMPK Al
MAPK i % %5, H & A CHk iz i % uF CAMK4 &
miR-507 4 T 7 ¥ mRNA, # 43 #T FOXP4-AS1 J& /&
fit 18 3 miR-507 50 CAMK4 A4 %% 55 /K °F- . qRT-PCR
K45 B @R, TPC-1. K1 40 i b # /i FOXP4-AS1
i, CAMK4AHXT Rk AR Z BRI, {EIA miR-507
(4 ) J5 . CAMK4 19 AH Xt 3¢ 35 K F B R T =
(TPC-1: 0.318+0.044 vs. 1.000+0.027, 0318z
0.044 vs. 0.687 £0.121; KI1: 0.860 +0.037 vs. 1.000 +
0.057, 0.860+0.037 vs. 1.192+0.043, ¥ P<0.05) ;
5 2Z MK, TPC-1. KI 4 jg # id 3 ik FOXP4-ASI
J&, CAMKAFHXS RIBKFFZ TR, (HIA miR-507
B IG5, CAMK4 (1) AH X 2 3K 7K SF P % A%
(TPC-1: 2.831+0.030 vs. 1.000+0.080, 2.831z
0.030 vs. 2.032+0.078; Kl: 1.927 +0.232 vs. 1.000 +
0.039, 1.927+0.232 vs. 0.811+0.132, ¥ P<0.05)
(E15),

http://www.zpwz.net



806 HE AR R K 533 %

P<0.001
—

B9 CCK-83X3#aill PTC fRRIIEIERE S
Figure 9 CCK-8 assay to detect the proliferation ability of PTC cells
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Figure 10 Clone formation to detect the proliferation ability of PTC cells
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Figure 11 Transwell assay to detect the migration ability of PTC cells

http://www.zpwz.net



g5 REE, % . IncRNA FOXP4-AS1 3# 3 miR-507 98 5 PTC 40 j1 & 4 34T H W E A HLE AR 809

Curl 41 FOXP4-AS1 4

mNC miR-507 mimic mNC miR-507 mimic

Crrl 24 FOXP4-AS14H
mNC miR-507 mimic mNC miR-507 mimic

shCul2H shFOXP4-AS1#2 21
iNC miR-507 inhibitor iNC miR-507 inhibitor

shCtrl 21 shFOXP4-AS1#2 41
iNC miR-507 inhibitor iNC miR-507 inhibitor

24 h

100
oy

E12 XREAEXEENPTC AMATERHEES

00y

P<0.001

P<0.001

P<0.001

P<0.001

Figure 12 Scratch healing assay to detect the migration ability of PTC cells
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Figure 13 Apoptosis of PTC cells detected by flow cytometry
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Figure 14 Prediction of miR-507 target genes
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Figure 15 Validation of the effect of FOXP4-AS1 on CAMK4 transcription through miR-507 using qRT-PCR
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