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(FE] B8 HiTEAEMNREAIERE 1 (PTTGL) 78 miR-362-3p /E M T X H = S5k 40 19 (OSCC) 4 fify
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Cal-27., HN-30 4fifflil#s . 1228 . WHRYSEM . AW B 7ELBIE EFGN PTTGI (19 FiiF miRNA, RO R
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Bl 1R 45 1 7R PTTG17E OSCC L # 1k EJH; Western blot 523 i /R Cal-27, HN-30 4i i PTTG1 ik 855
HOK 4 i & o % 4% Si-PTTG1 kLY Cal-27, HN-30 41BN TR A8 F1 . 1222 68 77 R0 40 1 1 5 66 7 349 e vt HE 4
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miR-362-3p inhibited the invasion and metastasis of oral squamous cell carcinoma cells by targeting the regula-
tion of pituitary tumor-transforming gene 1
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[Abstract]  Objective This study aimed to explore

the effect of pituitary tumor-transforming gene 1 (PTT-
[BehsBHA 2023-07-26; [MEEIEHA] 2023-12-12

[(BEETE] WA ARREEETH (ZR202110190030); #HEE
SRR E R TSI (2021wifyzzjjo6) ; HEi T RHE & cell carcinoma (OSCC) cell lines under the action of miR-
PHIEE - (2022YX029) 362-3p. Methods The bioinformatics online database
[fEE RN T O, AERCENG, W1, E-mail: dx6666yy@126.com
[BfEMEE] Juk, ®IE(EEN, id, E-mail: fanxinsunny@ali-
yun.com neck squamous cell carcinoma (HNSCC). The expression

G1) on the invasion and proliferation of oral squamous

was used to query the expression of PTTGI in head and
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of PTTGI in the Cal-27, HN-30, and HOK cell lines was detected by Western blot. A wound-healing assay was used to
determine the effect of PTTG1 on the migration ability of the OSCC cells. The Transwell assay was used to examine the
changes in cell-invasion ability. 5-ethynyl-2’-deoxyuridine (EdU) cell-proliferation assay was used to detect changes in
cell-proliferation ability. Bioinformatics approach predicted the upstream miRNA of PTTG1. The targeting relationship
between miR-362-3p and PTTG1 was examined by the dual luciferase assay, and quantitative real-time polymerase chain
reaction (QRT-PCR) was used to determine the expression of miRNA in OSCC tissues. Results The ENCORI database
showed that PTTG1 expression was up-regulated in OSCC tissues. Western blot confirmed that PTTG1 expression was
up-regulated in Cal-27 and HN-30 cells than HOK cells. PTTG1 knockout can inhibit the migration, invasion, and prolif-
eration of Cal-27 and HN-30 cells (P<0.05). Bioinformatics prediction websites predicted that the upstream miRNA of
PTTG1 was miR-362-3p, and PTTG1 can bind to miR-362-3p. Results of qRT-PCR showed that miR-362-3p expression
was downregulated in OSCC tissues compared with normal tissue (P<0.05). Transwell and EAU experiments confirmed
that miR-362-3p knockdown can promote the invasion and proliferation of Cal-27 and HN-30 after PTTG1 knockdown.
Conclusion miR-362-3p can inhibit the invasion and proliferation of Cal-27 and HN-30 cells by targeting PTTGI1.
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1 85 K 41 g 9% (oral squamous cell carcino-
ma, OSCC) J&k#FHREIR s (head and neck
squamous cell carcinoma, HNSCC) ¢ WL —
AEAL, ik 90% P B OSCC iR YT T B
FEALE T ARYIRERGALIT © 807 LA R A8 1) 3R 5
K F 3Z K (epithelial growth factor receptor,
EGFR) HP4 % & YT a6 )7 55079k, {H O0SCC
RHE S AEAAERAET 50%, i A% F &
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TR R AL 3L [ 1 (pituitary tumor-transfor-
ming gene 1, PTTG1) J& ik % W& H ) —Fp
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WS A AE WIS B AR o A s, Tl
PTTG1 7E HNSCC H {3835, #i ik PTTG1 A6 i 3
XtF OSCC 4liffi & Cal-27. HN-30 4T 5% . 248

DL HEARE ST W se ), JF ik — 20 AR AR TR L W
sl 0 5 PTTG A7 7] 45 5 A a3 A9 | 3 miR-
362-3p, 1T miR-362-3p fit & i 1 # [7] PTTG1 5%
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T 0 B 98 21 ZURE AR K A A 8 800 T & ol R R
SVEmT, NE®OBEMALEEZAE (HOK)
YT B 2R B R A A S s b IR AR, AR
i 293 (HEK293T) W [ 35 A SR 4 A7
(American Type Culture Collection, ATCC).
1.1.3 HAhAr R

Lipofectamine 2000 g 5t 14 %% 44 {7 (Invitro-
gen/A ), FE[E); Beyo-Click™EdU 4 Jitg 38 4 A6
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RA & (EEESREVEARAERAE); HH
RNA #EEUAF & (Axygen EYHARFRAF, £
); Transwell /N% (Corning A w], JEHE); RP-
MI 1640 55573 | B A G2 vl Fn o O 7 % £
(At ZEERARA A s RILAPTTG] H5E
FEpUIA . bt A B-NL3h & R e BEPLIR (B-actin)
(Abcam 23 w], HE[); PTTGI I S X BE TR |
miR-362-3p i {I% K X BTk . W28 2R i i 4 5
AR 1 LR R B 2 R A A B A
Pt
1.2 AYfE B

MR R 27 28 vi - 2% /0 ¢ (University of Cali-
fornia, Santa Cruz, USSC) /Z~3yia e & R 21 % i
(http://xena.ucsc.edu/public/) T %k HNSCC i ¥ #
R 22 3R 80807, L P<0.05. |logEC|>1 Ay 15 {8 ] FH
R Studio 2 i HNSCC & [Fl ik K Il 43 Hr o 5l
i RNA # BAE %% (the encyclopedia of RNA
interactomes, ENCORI, Starbase) (http:/ starbase.
sysu.edu.cn) £ if] PTTG1 7E HNSCC ' i) 3¢ ik 1§
HLU BT L SR A ] B O W R A AR 4 B R
vl (the University of Alabama at Birmingham can-
cer data analysis portal, UALCAN) (https://ualcan.
path.uab. edu/analysis.html) £t if] PTTG1 7& H A fif
AN LW AL R RIS, LK PTTG1 £ HN-
SCC itk L Z5 56 R AR 430 T 1y k0,

it miRNA B[] F00 25 5 73 A B 3 (miR-
map) (https://mirmap. ezlab. org) " F1 ENCORI ¥
uh A )5 PTTG1 A7 /EHE 1] 5 & B miRNA, 5 OS-
CC miRNA FEHHEE (GSE28100) WOz i
PTTG1 B 7E 4% miRNA, Jf-ffi F§ Draw Venn Di-
agram (http://bioinformatics. psb.ugent) % il Venn
. {#i ] DIANA TOOLS-mirPath v.3 7E£E (¥, #F
IF T 2 miR-362-3p A A5 5 i &4l , R Studio
il N 5 E N A EF4A 4 (Kyoto Encyclo-
pedia of Genes and Genomes, KEGG) & ££/4#rtE
EE
1.3 A% 3 K dt

Cal-27. HN-30 & HOK 4fi ffd £ FHl 10% fif 4 ifil
i (fetal bovine serum, FBS) 1 RPMI 1640 3 77
B, RN 5%CO,. fHE R 37 °C Ll K&
97% IR, YL AEFE Lipo-fectamine2000 1 B -5
AT o R KM PTTG1 Xf Cal-27. HN-30F# . 2
GRS R, A A A G TR Bk S
#: 1) Scr/Cal-274l: H AZ#Foki; 2) Si-PTT-
G1/Cal-2741: % APTTGI1 @ fi/Fiki; 3) Scr/HN-

3040 : ¥EAAS#ESTRL; 4) Si-PTTGI/HN-304H . #%
APTTGI mf {5k

Sk PTTG1 5 miR-362-3p U #B [ & &, DL
J miR-362-3p 5 PTTG1 £ OSCC 4 fifd {= 28 I 34 7E
AR A AR, R A0 A Y AN TR RS T
43¢, Cal-27#41: 1) Si-PTTG1+in-miR-362-3p £ :
AN PTTGI mf i B DL K miR-362-3p il {1 5 4 ;
2) in-miR-362-3p+Scrél: % A PTTG1 X} M8 ks LA
K miR-362-3p @il Fikr; 3) in-miR-362-3p 4. #%
A miR-362-3p il BT ki ; 4) ConfH: %% A miR-
362-3p Xf B i ki . HN-30 41 : 1) Si-PTTGl+in-
miR-362-3p £ : % A PTTG1 & fik Fi ki LA K miR-
362-3p MM Tk ; 2) in-miR-362-3p+Scréf: A
PTTG1 X} B8 J57 ki Lk % miR-362-3p f fik B ki ; 3)
in-miR-362-3p 41 : #% A miR-362-3p mfflk Fiki; 4)
Con#H: %5 A miR-362-3p % BTk .,
1.4 XN E BT L

miR-362-3p it & 1K A A H o BE SR 43 ) 5
PTTGI Y 3’ UTR ¥4 A (pGL3-PTTG1 3’ UTR-WT)
R4 AR FI 9 2 # (pGL3-PTTGI 3’ UTR-MUT)
R AR I HE Y A HEK293T 4, 48 h 5 3 k%
FEIE, PBSUEVR; A PLB %% i 24 f# 15 min;
W S, DU G R T
1.5 SEATZEOGE R A EEE Y (quantitative real-

time polymerase chain reaction, qRT-PCR)

22U RNA FEMLA K30 5 5% LR i R 525 AR
R B & 2 SCHR™Y, LIAS B cDNA A5 AR HE 17
qRT-PCR. LAU6HHNZ, fii 1127 U7 43 Hr miR-
362-3p TELH AU 3k . miR-362-3p 5| )%
%1 5° - AACACACCTATTCAAGGATTCA-3" ; T i
151 5 -ACGTGACACGTTCGGAGAATT-3",
1.6 FEHFENE: (Western blot) SEI:

fift FH RIPA &5 [ 24 A P2 U e 2o I 1) 4 i A
FEH, JRlN BCAERKMEARIKRER, LA,
BERCHLUK, TR, AR B, —4i4 CHEH
— MW, TBSTUEME3 K, —HiHiRMFE 1 h, TBST
Ve 3 WG, BT KEAE . N2 H H B-actin.
A B A TE v B 49 R - B-actin (12 1.000)
PTTG1 (1 :500),
1.7 RPIRAA LR

W a2 R = o LG, TRANEE EY
80%, fiiFH 10 L B 45 W 3k T 6 FL AR H s iy 15 R
Rl — 2144k, PBSYRIL 3G A S 1%FBS fit) RP-
MI 1640 55373k, F 62 WA 0 S s 1 SR
M, JF TR h AR 858, fF24 hif4ks T
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JeBE R ic sk RIIR AL 40 i AR K AE B
1.8 Transwell 41 0 {22852 4%

i FH 200 L JCIMLTE 1640 K5 323045 B2 2 4x10°
AU R, BRI A E JCHE IR Transwell /)N %
B B, FTZEHIA 500 uL FBS, FHi 553
24 hm, JoKHEERE, PBSBEEICKHIEE, i
B2 UL T G 2 45 min, HRZSTEBR L= PR RE SR/
fLry2uf, S PBSYEVEI B RKT, TH%0
TR T BELLEI 3 LB, AR /N
Bom, B,

1.9 5-ZHeHk-2" AR WEWE A% (5-ethynyl-2” -

deoxyuridine, EdU) il 7E 6

EdU TAE i F EQU B -5 40 i 15 37 3644 1
1 000 BLii], mi3s) KA 24 fLAR P R 40, AL
ML mLJE 8557 2 he ZBREGIRWS F PBS VeI
3K, JoKHEERE 30 min, PBSIHFUEIE, &L
A 0.2% Triton X-100 i i ¥ 300 pL 5% F 30 min,
PBS VE# 3K, HEALANA 250 uL Click )W i, ‘%
TEREC A T E 40 min, RV, HIPBS
WVEB . Hf ] DAPI L {5 10 min, PBS 15Uk,
B R A FE LA
1.10 Geit=#5r bt

K FH SPSS 23.0 X 5L 25 b T ge i T2 b B,
SO B B AR 22 R, 241 R R
MR ST AR AR e K 50, 224 1) LR FH L R 2y
20T, A SRR AR [ — 45 FEE 3R, P<0.05
INNZEFA I FE X,

2 H£R

2.1 PTTGI1 £ HNSCC " & 2635 H 5k 2 4556 %

LIPS

TCGA %4l i F 25 A9 HNSCC H#% mRNA £
IRBIE L il H HNSCC HE F ek kL, FFpric il
PTTG1 M= 5 RiKFMH (K 1A). ENCORI (Star-
base) FIEJE WoR, PTTGI 1E 502 {5l HNSCC 4
LU K 44 ) 1F F HEUh 54 ik, HAE HNSCC
HAF LRI IE R HA T BT E (P<0.05,
K1 1B). 7E UALCAN %4 R & i) 153 i1 PTTG1 7E K
o> FoAth M A AUh ) RB B EF A Em (A
1C); Jfifi i UALCAN il 2 43 #r 45 3 PTTG1 7
AR SR A b (0 R B T0 M L 25 55 R 1)
A E (P<0.05, KI1D), DL E45HEEY], PTT-
Gl £ HNSCC A h Rk Tt i, Il g 5k 45
A,

2.2 PTTGI17E OSCC 4ififd Cal-27, HN-30 H i ik
Western blot £ il PTTG1 7£ Cal-27. HN-30

Fikm T HOK, 25 HAGIHE L (P<0.05,

Kl2A. B).

23 MK PTTGI #P 4 Cal-27. HN-30 i # . 1=

ZE NG 5 fE

Si-PTTG1 [ # Fl %F BR 57 ki 4% %% Cal-27. HN-
30 4 ffl )5, Western blot £ il 45 2 i /R Si-PTTG1/
Cal-27 1 PTTG1 & [ FRKAHE T Scr/Cal-27 H &AL
(P<0.05, E2C. D), Si-PTTGI/HN-30 # PTTGI
M R BH BT Ser/HN-30 HFEAE (P<0.05, &
2C. D). #8225 PTTGI sl Buks LA S H ) HR Bk i
ek,

KR A AL Es £, Si-PTTG1/Cal-27 41
AT R (28.84%=1.42%) M EL# T Scr/Cal-
2740 (40.93%+1.25%) WIRFE(L, HZESHAS
i X (P<0.05, K3A. B); Si-PTTGI1/HN-30
HAN LT RS 2R (33.40%+1.17%) AH L4 T Ser/
HN-30 41 (49.53%%3.08%) W% F&{% (P<0.05,
KI3A. B).

Transwell 12 22 52 86 45 B W 7~ , 5 Ser/Cal-27
(226.11£18.74) #iH, Si-PTTG1/Cal-27 (139.44+
10.77) 42 BL G I 1Y 85 e 1 2 /b (P<0.05,
K 3C., D); ‘5 Scr/HN-30 (268.22+15.81) AL,
Si-PTTG1/HN-30 (163.89+11.34) 4 ifl 25 3 5L i it
R 8> (P<0.05, K3C. D).

EdU 3B 25 KW, 5 Scr/Cal-274 (39.47%x+
1.86%) AHEL, Si-PTTG1/Cal-274H (30.63%+0.94% )
PR (o 40 i LR (P<0.05, FI3E. F); 5 Scr/
HN-30 41 (44.36%+2.68%) #HLIL, Si-PTTGI1/HN-
3041 (26.56%+0.98%) FHM:Ye a4 il th Bk (P<
0.05, EI3E. F).

P45 R, BE PTTGT nl #17l Cal-27.
HN-30 20l 375 . (RZE RIS GEE J), PTTGL7E
OSCC # JEEth Al g A AL VR -

2.4 PTTGI A 5 miR-362-3p 40 ] 2% 4 H. miR-362-

3p EZ MR AR OGS Sl % = A

| FHH ENCORI (Starbase) . miRmap %5 & J& [z
] T °] 5 PTTG1 #8145 4 i miRNA, Ff 5 OS-
CC miRNA FIA%HE4E GSE28100 iUsg 4 (&14A),
£ H P miRmap score # & /) miR-362-3p (miR-
map score=77.47) YERWFFEXTS . ENCORI ¥ %
i)t miR-362-3p 7F HNSCC i £ 21 s oA 1E
WHL P REE T (P<0.05, KI4B). DIA-
NA TOOLS-mirPath v.3 £ £ [ 3 2F if] miR-362-3p
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AHCAZ S M B BE . KEGG 5 538 I 55 4240 Hr e i
miR-362-3p F 2 & 4L T Hippo {5 Z i i . pS3 155
I8 [ A 2 PR RE AH DGR S (B14C) . £ ENCORI M
wi P2 PTTG1 5 miR-362-3p Y45 &7 i (K14D).

ﬂi’rmiR-362—3p o IR, 5 PTTG B/ R34

Rt Y1 i 1) 2 ' 2R T I I R
%Eﬁ @%ﬁ%%\x (P<0.05, Kl 4E), miR-362-

3p 5 PTTGL AAAEHE [ 45 5 05

PTTG1 with 502 cancer and 44 normal

samples in HNSCC
g Data Source: ENCORI project
= )
S g
v S
[ :
) T Q6
S ype S , _
s -down o : [
"g no_change = 2 == .
S U 2 =
E: ’ = .
2 g o
[ 22
-
= Cancer log2 Normal log2
= (FPKM) (FPKM)
A 5 logF CO B | Box plot - Gene expressions|
0 Expression of PTTG1 across TCGA cancers (with tumor and normal samples)
I'll.' 18 l"| -|
=) . N ol H i { "
= S R S .
NN *ij-'lt .l'l o
’ o vy ne
— i
0 BLCA BRCA CESC CHOL COAD ESCA GBM HNSC KICH KIRC KIRP LIHC LUAD LUSC PAAD PRAD PCPG READ SARC SKCM THCA THYM STAD UCEC
C TCGA samples
Expression of PTTG1 in HNSCC based on nodal metastasis status
ns
500 * Comparison Statistical significance
3
400 —— N Normal-vs-NO <lE-12
_§ i Normal-vs-N1 | 8.04800670550776E-13
g 300 T _ Normal-vs-N2 2.809800E-04
l‘g 300 i - Normal-vs-N3 1.120930E-03
% - ¥ NO-vs-N1 2.508200E-02
13} I i
Z 106 = 1 L NO-vs-N2 3.562400E-03
= 0 4 - NO-vs-N3 1.382020E-01
N1-vs-N2 2.801600E-01
-100 .
Normal NO N1 N2 N3 N1-vs-N3 8.296600E-01
(n=44)  (n=176)  (n=67)  (n=12) (n=8) N2-vs-N3 4.957400E-01
D TCGA samples

A: HNSCCHEFHEA KK ; B: PTTGI £ HNSCC UL IEH AL A ; C: PTTG 7E A 24 2555 955 58 M S 15 # 418U i)

FikELL; D: PTTGLAEA S bk A5 R YL iRk
A1
Fig 1

Western blot 225 % B, PTTG1 7F in-miR-362-

3p/Cal-27 2 # 1 3k /K V- 5 T-7E Con/Cal-27 4 1)

HEHFEIKKT (P<0.05, K4F); 5 Con/HN-3041

A, PTTGI £E in-miR-362-3p/HN-30 £ & 4 £ 15

KFTFHE (P<0.05, E4F), X FHmiR-362-3p fit
R PTTGI 13k

PTTGI B IETEH
The expression of PTTG1

il i QRT-PCR K3l , miR-362-3p 1 IE H 41 41
AR X ek A HAE OSCC A AU R Ik BT+

(P<0.05, K14G).

Zi Bk, PTTG1 5 miR-362-3p 2 [A] 7716 0
) 45 A7 5, IF H miR-362-3p 7] $2 0 PTTGI 7
OSCC 4 h ik .
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Cal-27 HN-30
HOK Cal-27 HN-30 Scr Si-PTTG1 Scr Si-PTTG1

A Bractin [N SEENED WS | actin [ S S - —
0+ @@

1.57

2.07 —
-

1.07 = Scr

== Si-PTTG1

PTTGIAHX k&

2 5 &

PTTGIAIR ik
> &

*

*

RN

Cal-27 HN-30

0-

HOK  Cal-27  HN-30

oe}
w)

A. B: PTTG17¥ Cal-27, HN-30 i FKisE; C. D: Si-PTTG1 X BTUKIAE Cal-27, HN-30 HRI Y
Kl 2 PTTGI MR ik
Fig 2 The relative expression level of PTTG1

Cal-27 HN-30

Si-PTTGI Si-PTTGI &3 Ser
60- . ®=m Si-PTTG1
o *
=2 0.
8
H
=20
8
O T T
B Cal-27 HN-30
Si-PTTG1
. BT R S
P 400- =3 Scr
&= Si-PTTG1
& | %
2300 .
sy
2200
g
ﬁ 1001
0 ; .
| D Cal-27 HN-30
Si-PTTGI
50- * = Scr
~ " T =3 Si-PTTGI
[oN] J
= = 401
S H
E .
ﬁ 30
= 204
)
=) M 104
?
& oL .
F Cal-27 HN-30

A. B: REAS SN Cal-27, HN-3040iF#%; C. D: Transwell & Cal-27. HN-30 4i}if5%%; E. F: EdU SZER &M Cal-27.
HN-30 21 i 5 .
# 3 EPTTGI X T Cal-27. HN-3040M0iTH . (228 . HEAEAE 15

Fig 3 The effect of knockdown PTTG1 on the migration, invasion, and proliferation ability of Cal-27 and HN-30 cell lines
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Starbase

miRmap

hsa-miR-362-3p
hsa-miR-300
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Top 7 pathway enrichment of miR-362-3p
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) 31
i
X 5]
%u 2
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=ISE
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B

D PTTG13UTR-WT:

hsa-miR-362-3p with 497 cancer and 44
normal samples in HNSCC
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