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[Abstract] Objective This study aimed to explore the expression and clinical significance of mircoRNA (miRNA)
200a/141 and signal transducer and activator of transcription 4 (STAT4) in oral squamous cell carcinoma (OSCC) and con-

struct a prognostic model to explore its feasibility as a
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potential therapeutic target. /n vitro experiments verified
that bionic gelatin exosome particles delivered mi-
RNA200a/141 to regulate STAT4. This study also aimed
to evaluate the protective capacity and anticancer effects
of nucleic acids at the cellular and molecular levels of
OSCC. Methods OSCC-related miRNA-sequencing

and messenger RNA-sequencing data were downloaded
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from The Cancer Genome Atlas database. Data analysis was performed using R language to assess the expression levels
and clinical correlation of miRNA200a/141 with STAT4. Biomimetic gelatin exosome nanoparticles (GNP-EXO-mi-
RNA200a/141) loaded with miRNA were prepared, and Transwell migration assay, cell scratch assay, and methyl thiazo-
lyl tetrazolium assay were performed to evaluate the effect of nanoparticles on SCC25 cells. The effects of the nanoparti-
cles on STAT4 expression in SCC25 cells were examined using quantitative polymerase chain reaction and Western blot.
Results The expression of miRNA200a/141 was significantly reduced in OSCC tissues, whereas that of its target STAT
4 increased, which was inversely correlated. The prepared GNP-EXO-miRNA200a/141 nanoparticles showed good size
distribution and stability. In cell experiments, GNP-EXO-miRNA200a/141 significantly inhibited the proliferation and mi-
gration of SCC25 cells and significantly downregulated STAT4 expression. Conclusion miRNA200a/141 plays an im-

portant role in OSCC by regulating STAT4, and it is expected to be a potential molecular marker and therapeutic target for
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the diagnosis, treatment, and prognosis of OSCC.

[Key words] oral squamous cell carcinoma; mircoRNA200a/141; signal transducer and activator of transcription 4;

exosomes; gelatin nanoparticles
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RNA | J¥ (messenger RNA sequencing, mRNA-
seq) AHICHEUE, BULHHI2h20234E8 6 H o fi ]
R 43 1HEATECE T, 5 AT ¥ Uk I I 8 ke 2k
S {E

1.1.2 43 miRNA200a/141 fil STAT4 7 OSCC
KW ZEH I miRNA-seq 2 mRNA-seqF ik 4
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polymerase chain reaction, qRT-PCR) ¢~ 4% {¥
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Fig 1 Preparation model of bionic gelatin EXO particles
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Tab 1 The primer sequence
o o 2.1 miRNA200a/141 5 STAT4 # OSCC ¥ # % B
STAT4 EM5I#, 5 -AGCCATCTCGGAGGAATA-3’ AHTLER
R34, 5 -CAGACAACCGGCCTTTAT-3" 2.1.1 GAREAIG REE T 455 i FITCGA%K
GAPDH  [EM7314¥, 5’-CGTGGGCCGCCCTAGGCACCA-3’ WAL N 8 3450REAEEE,, FE31300SCCAHLH
e . <Aoo A2 5B mIRNA-seqFImRNA-scq
miRNA-200a i ), 5’ -TAACACTGTCTGGT. TGT-3’
% A e K NEC
JIE514, 5°-ATCGTTACCAGACAGTGTTATT-3’ Bl S R TR SR A 2591 0S-
miRNA-141 E[34), 5’-ACACTCCAGCTGGTAACACTGTCTG- CCHLWEA TGS HEEA, i aE=50%
GTAA-3’ BEI2150) (83%), 4FE<50% HEI440] (17%),
514, 5-CTCAACTGGTGTCGTGGAGTCGGCA- I 1T760 (68%), Lotk EES3H (52%).
ATTCAGTT GAGCCATCTTT-3’

1.3 %its ik

% HIR 4.3.1F1IBM SPSS Statistics 23.03 47 %L
P A BRANGE T34 o FH Shapiro-Wilk J7 75 46 56 %4
PEIEAM, FFE EA A0 0B FH Y B i 22
TR,

P[] LR I ek 36, 22 20 1) B A R R A I
RO 25001, WAL gE—2 SR FHLSD i 56,
far K #Ea=0.05

2.1.2 miRNA200a/141 7E OSCC IIfii i BAF1 b (2 ik
Je 55 STAT4 M #H G 0 AT 45 . miRNA FIF fifi
RNAW 2 5 RIB S8 R BoR . 4 @iFRosce
MY, ARS8, 0SCC 4 4 mi-
RNA200a/141 2k £k, STAT4E &Kk, PHYY
INF0.05, ZRAGIT¥EX (E2). MM
Mrét s, miRNA-200a 5 STAT4IHE 56 2R 5URIH
$9-0.267 (P<0.001), miRNA1415 STAT4 )45
FZHRIEH-0.283 (P<0.001), ¥EGAHK (K3),

16 0.027 0.016 15 1.4e-05
< 12 —
§I ilr 12 ;r 10
< <
£ s z 8 Z
4 4
A Normal Tumor B Normal Tumor C Normal Tumor
A: OSCCHZH miRNA-200a %ik/KF-; B: OSCCHIZIH miRNA-141 FKiE/KF; C: OSCCH L STAT4 KibAKF-.
& 2 PRILPR 2 R AT
Fig 2 Analysis of single gene differences
. - 2.1.3 miRNA-200a/141 55 STAT4 7 OSCC H i) %
100 ?é W5 BTG A HT45 . miRNA-200a/141 5 STATATE
. s OSCC 1 423k 51 Hi 45 5 4 1 . 7E miRNA-200a/
E 2 LAUREAR R, (R IAEH I PE T XU B2 1 i k4
77 £ 501 (P<0.01) (IE4A. B); TESTAT4FEAHT, HEKIE
g 25 e gasl ] 2L FE TR B AR R A 4L (P<0.000 1) ([
= - X
= 0 1 3 3 0o 1 3 3 4C) . R EIHIT R BE, R AR R B Y 25
A The expression of STAT4 B The expression of STAT4

A: miRNA-200a; B: miRNA-141,
# 3 miRNA-200a/141 Fl STAT4 AHeM:

Fig 3 Correlation between miRNA200a/141 and STAT4

SRR (P>0.05), i AV B[R
It (hazard ratio, HR) =1.776, 95%CI: 1.086~
2.905, P=0.022], T3~T4#] (HR=2.269, 95%CI:
1.464~3.517, P<0.001), N2~N3# (HR=1.847,
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95%CI: 1.206~2.829, P=0.005), miRNA-200af[k
F B4 (HR=1.916, 95%CI: 1.193~3.076, P=
0.007) , miRNA-141 fit % & 4 (HR=2.298,
95%CI: 1.377~3.835, P=0.001), STAT4% 54
(HR=3.016, 95%CI: 2.017~4.511, P<0.001) &
FMOSCCRE W E M fa ks % . 2R HIH45

miRNA-200a=- high ~low

miRNA-141= high = low

Mr& B, T3M T4 (HR=1.863, 95%CI: 1.201~
2.891, P=0.006) , miRNA-1411% % ik 4 (HR=
2.077, 95%CI: 1.240~3.478, P=0.005), STAT4
EFIk4 (HR=2.715, 95%CI: 1.809~4.075, P<
0.001) J& 5% M OSCC i # Tl 5 1) 2l 37 fa bsr M 3%
LRI 2,

statd—exp == high - low

2 1.00 2 1.00 z 100
2075 5 £ 075
L9 =1 )
g e 2
Bops0f -----TeeiE T & S e S L
3 : = 2 ' '
2 025 i — 2 .z !
g 023 p—0.006 5} i g £ 03 P<06i0001
@ 1 H %] 7 f
5" 0 5 100 30 200 B & 150 200 0.00 - :
S - = 0 50 100 150 200
i I\}Igl;mber atrlisk M;’mh , . :IC Nglgnber atlr;'sk Month . o i Number at risk  Month
7 ig
Z e 30 6 9 0 Zheeniiza 3 4 0 E ] 1% ¥ g 2 J
= T 0 50 150 200 ow 1222 :
e 0 50 100 150 200 E g = = = T 5
A Month B Month C Month

A: miRNA-200a (P=0.006 5); B: miRNA-141 (P=0.001); C: STAT4 (P<0.0001).

& 4 miRNA-200a/141 Fll STAT4 %3k 5 OSCC & Wi (A 1743 Mr

Fig 4 Survival analysis of miRNA200a/141 and STAT4 expression and prognosis in patients with OSCC

& 2 RMWOSCCHEMERREZEENT
Tab 2 Single factor and multiple factor analysis of OSCC prognosis

- o RHRSHT EASE i
KL (95% B A X 1A]) P{E KB (95% B A XA ) PlE
AR % <50 44 e
>50 215 1.186 (0.691~2.038) 0.536
PE5 % 176 E3
Z 83 1.209 (0.805~1.815) 0.360
I3 TR o4 Z: 1
M\AINVE 195 1.776 (1.086~2.905) 0.022
T4 T1~T2 111 Z E i
T3~T4 148 2269 (1.464~3.517) <0.001 1.863 (1.201~2.891) 0.006
N4 NO 104 e 2R
N1 46 0.526 (0.243~1.137) 0.102 0.574 (0.265~1.241) 0.158
N2~N3 109 1.847 (1.206~2.829) 0.005 1.451 (0.943~2.232) 0.090
miRNA-200a E S 82 Z
ik 177 1.916 (1.193~3.076) 0.007
miRNA-141 [oES 86 e E 3
fikkik 173 2.298 (1.377~3.835) 0.001 2.077 (1.240~3.478) 0.005
STAT4 ik 153 Z Z
[SE e 106 3.016 (2.017~4.511) <0.001 2.715 (1.809~4.075) <0.001

2.2 47 AR EXO ks o B AL M R

i TEM & /% 7] I, GNP-EXO #il GNP-EXO-
miRNA 200a/14 194 KR 2 RTE 254 (EISA. B);
GNP KL - ¥ K742 2 (109.1+12.1) nm, GNP-
EXOWiRi 3 hn %) (123.1+12.3) nm (K5C, %
3), GNP-EXO-miRNA200a/141 i 7 ki 45y 80~
160 nm, V-3 4 # #§ %% (polydispersity index,

PDI) 40.214+0.030 (5D, #3). GNP, GNP-
EXO. GNP-EXO-miRNA200a/14 ki ZRm 4y
Bk (24.53+£0.70) (=11.00+1.20) (~10.20+£0.70) mV
(#£3), HESER L, MMSCH 3R EXO L)
f9% T GNPHIGNP-miRNA200a/141 1) 1

& I, GNP-EXO. GNP-EXO-miRNA200a/
141k RAR , ZetaHi (i FTIEXOARIEHICD63HICDY
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() & TR 34 RN AIE 1 U () 1 45 2 -
BilesE e Ik (FISF) o, 5 RNase A

FHE2hGE, MEEmMIRNAMKZOERERE TR, 5

1 7% miRNA M1 Fb , GNP-EXO-miRNA200a/141 7

RNase AIIA W TP 5954 hig R B & P
fRRE T, Ui HI 4 I GNP-EXO-miRNA200a/14 15
FesE Tk KA.

~ / \\
pe y N
.
-/i/
A B 0 40 80 120 160
=/
200+ T
[ ] Oh 2h 4h
150- . CDY e — BAR \
: 2 oy p—
= . - .
.ﬁ 100 +/ !\ CD63 - 0 LDa miR-200a/miR-141+RNaseA
50 // Oh 2h 4h
. _/{ s Actn emee e e 37kDa . , |
- miRNA | G
B e G e e e e MSC GNP-EXO GNP-EXO- 5 e
b 0 40 30 120 160 5 mRNA200a/141 GNP-EXO-miRNA200al41+RNaseA
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