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& 18 B W IRARAT . FRE PR AT 2 2 21 Ly
W2, IS d BER 2 I 2017 41 A 2140
PRESRAT
1L1.2 FZXAMEME AOBEMREANEER (hu-
man oral keratinocytes, HOK) F1 3 Ff X OSCC 4l il
(CAL27 HSC3 ,SCCO) AT T BB B R 1
O S S 9 O6 E B PCR AL (3% [H Bio-Rad
Laboratories 2% &) , 815 . CFX96) , CO, [H & 5% 3£ #4
( Z£ [E Thermo Fisher Scientific 2 A , B 5 : Heracell
150i) , DMEM i 5 15 57 25 K I A 35 CR ot e 2R 4
AW ARG R AT, 5845 £ 319-205-CL. 085-150) ,
0. 25% B 25 11 it (I 5B 38 56 A= B AT FRA A
B245:C100C1) , 75 8 R -HE % R L CCK-8 1 &
(L3R = RAEWHRARARA A, 5745 00222,
C0038) , %% YL i 55 Lipofectamine 2000 ( 3£ [H Invitro-
gen /A ], 551 11668019) , % 6 iE & PCR 7] & .
S 8% S5 & ( H R Takara 24 A, 5% %5 : RR820A |
RRO36A) , 519 h i AR T AR ) T AR B0y A PR W]
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BRARE « 2 2R A 151 JC I PR s B2 A G A A
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U85 T REA 70 491, idgg A7 — s kR EATs Ak
TAr G L I REA 62 ], C BRIz
B X EL 25 R IV IREAS 137 4], S5 b
O KA AL e R% o SRR I A B T 42
T AT 58 95 9 7 A [ & JRE B BE B RE 1 o 70 AR 2
LR EREAS 44 91, 332 bR A0 R S AT RE R
T EH A M, R R AR X A s P A AR AR 177

IS 1 7 | B B D =R o R (3 i el G I
A ALREAS 59 ], B Jed 240 e B 25 FN T RE 5 1E 40
MR RS B . TAh, A5
WK R AT A3 BB, 8 B AN 2 (— 2 v i A 2
T 100 32)=1; M Hr W M0 25 (G55 & H AR 2 Al B
H W AR 2 ol A IR W ) =2 5 MR A I 15 4F=3
MRTRIE AT 154F=4, WL AT, BEIEIRA
PRIT e 4 ML ) A= 022 7 S A8 IR R FFIE R G &R
1.2.2 Seygade A MU0 R B s Aok AL, B b
In#ERFEE R, 3%H,0, IR E 15 min , PBS
RS min , A 3K, 1%BSA , =E i E ] 15 min .
— 3t A PBS (1:200) , {8 &N 4 Cit . —HiH
PBS (1:500),37 ‘CH## 7 60 min, J5 2 {17E PBS H 5
min, & 3 K. DAB @& . & A 0. 85 mL
FEARK B A B LC BT I AR 4% 50 plL
RSBV DAB %A% . YA BN 100 pL 4
I, 17 €0 I DA DR IR K T 2k RN .
AREE UG T WA N MR YRR AR R
1.2.3 qRT-PCR % % ¥ il YBI 51 ¥ ¥ 5 F.
5'-GCAGGGAGAAGTGATGG-3', R: 5'-CTGTCTTTG
GCGAGGAG-3', B -actin 5| ¥ J¥ %1 F: 5'-GGCACCC
AGCACAATGAA-3', R: 5-TAGAAGCATTTGCGGTG
G-3", B T AR T A b A< H B g A 20 0 55 L 2
I3 R, DL TRIzol $2:HURNA, SR FH I % s ik 1l & e
37 CF A B cDNA o R & 317 qRT-PCR .
PCR W &1 1287 95 °C.5 min J5,95 °C.10s ,
60 ‘C.10s ,72 ‘C 15 ,40 PMEFR, FIH 27 )5 ik
YN . SCER TS 3 R, UM

1.2.4 Western blot % 4 AR BGXF &7
TR i S5 AU, B0 R A TSR
fii FH BCA YL & 85 (Ve B2 o+ L9 i A 5xLoad-
ing Buffer, & 100 “C/KVA 5 12 5 min , -20 CR
e . H145 129%SDS-PAGE , & 4L k¢ 20 pL. , s
JE 80 V, fH R HLYK 2.5 h, fFEEE H4r &5 )5 , R L%
kRS 2 PVDF R R i = oK, HLJE 80
VEREN 1.5 h), 5% AW £ 1 h , TBST BEAR,
—P0 4 CWFHE IR, IXTBST Ve , f FHHUR 13 41
P BRI AR IC R P E 1 h, B aUR . VA
2 Bt ROCRAR T R REEUR . B
HEAT 4, BE R 51 42 AL ] R 4 (Gel-Pro-Analyzer
A o3 B H AR 2507 BB E (absorbance, A){H o
1.2.5 e B4t 4 £ 3% HOK Ml 3 fl A
0SCC 41 }fs & (CAL27,HSC3.SCCO) i & A 10%
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FBS F 1% APt DMEM 1553 F 37 °C.5%CO0, 4
PR BT R MR 9 . qRT-PCR BEH YB1 £ikfi ly
W E UM T 225050 . #HxF AR YBI BRI
A L 3 4 siRNA 2 1 25 B M X B8 NG, 18 %%
CAL27 Z MR, BEFE X B0 A < 0 2 M kA 7 5 g
AN s 48 h J7 , Western blot &% qRT-PCR 43 5l
AN YB1 5 1 & mRNA 193RIk, W55 Y il
A — AT IE A

1.2.6 CCK-8 wfedgsi =8 IR RUR IR
sIRNA 54 CAL27 400,48 h J5 [F2 (% HE4H D) A
fL 1x10° 4~ 40 L $5 Fp T 96 FLAR I 78 85 37 46
(37 °C. 5%CO, )}55% 2 h J5 , 430 F 0.24 .48 . 72 h
JIA 10 pL/AL CCK-8 W , 4 ML THE =46 & 1 h, 7€
FEFRAY 450 nm FHEE A,

1.2.7 XIREE HLSAMMLL 4x10° 4~/ml %
FER S BERD T 6 fLA P, 55 9% 24 he FRAMBEIGRESS
FH 200 pL A L FEFLARIE R 3 25414k, LA PBS
BRI R R B 0 A M JE R R R SRR R AR L 24 h R T
A N PRI R

1.2.8 Transwell 523 FJC Il 35 B 3% 5k & 2 40
M, B 200 pl 20 A %% B2 Sk 2x10° A~/mL f9 41 E k
T Transwell /NZ B /N G 24 FUAR, FEINA
5 10%FBS 58 2153R5E W H 24 h 5, H s e
20 min , 25 SR YL 00, 7E R AR

1.2.9 miestFan p  BE VX B4 si-NC
M YBI si-RNA THE41, BAEA T 3N EY¥HEE
(si-NC #H : si-NC-1. si-NC-2, si-NC-3; si-YB1-1 si-
YB1-2.si-YB1-3) il P FEA FH T ok IR AFiE 2% 2 )M
J i BLA PR AT BRA B A T S 2 )

1.3 ZitZEaE  HEVORHPE I E bR 2 (2
$)FETN , P IA] Fe A0 o MG, 22 20 1) e AR
ZO3HT. 251 Kaplan-Meier 25 77 128 LA T2 7743
BT, Log-rank 55620 ] 25 SV SN Z R E Cox HLH
DRI A 70| 8 5% ik DR 3 3K 02 A5 SRy 8l 57 T 5 i) PR
£, IrAEdES P A R 4. 4.3 F1 SPSS 27.0 , P<
0.05 WZERAGIE L

2 #R

2.1 YBI1 7 OSCC ALAHHIRIERESIGKRFE
FIER X R TCGA £ 48 s #r W s, YBI 1
OSCC FREBKFEHTIEFHL , EZRAHRITH#E
S(EI1A,P<0.001), HHmRK 500 (K 1B, P=
0.022) i 43 AR BE (] 1C, P<0. 001) A AH G,

B5 fifsgg TNM 3351 (/& 1D, P=0. 410) JC B S AH 56
o ¥ Kaplan-Meier A= f7HHZE, & 8L YB1 RiK%
R SRR R (BT 1E ,P=0.012), fif
F 328 & TAERRAE (ROC) 20 7 1A YBI %F 0SCC
) T BE AT AUC A 0,797, T 4 fi 45 4
(Bl 1F) o ZHZE Cox M4 /R (Kl 1G), YBI
BT DL R W M OSCC HR 3 A A7 BRI 25 10 f I A
Fo N THRUE LIRS AR XT 0SCC A2V IE
WAHLHAT T R A 0 (18] 2A .2B) . Western
blot(&l 2C) 1 qRT-PCR (&l 2D) K5 , 45 R s |
YB1 7E OSCC &Ik K V-8 TIE# 41, sk,
qRT-PCR (& 2E) 25 3 W 7R YBI #£ OSCC 4 i &
Tk KV T N B A BT Al il & HOK, H 7E
CAL27 i R Ribm o 3 . I, 4 CAL27
i) S B e 4

2.2 =% EEAK GO K KEGG #+ 4t &l 3A.3B
SRR, YB1-si-774 BRI . 0 TR
YBI @ifIR)5 , OSCC A= W24 Dy REIR 55 11 7] REAIL i, XF
YBI % YL 4 J AR AT G SR AL Y o i R
YBI w5 , CAL27 dfffirh 3k iR 210 4>, 3%
KRS 81 AN (I 3C) o Hi2= 57 3 R A ] L K]
3D, o, PI3K/AKT 15 5 38 #% 19 ¢ 8 73+ FGFR1
B EERRIL, X‘T%E‘%Mdﬁ%ﬁﬁ%(biologi—
cal process, BP) .73 HJHE (molecular function , MF)
121 20 1% (cell component , CC)iX 3 N2 M #E1T
GO TR, ik th 2L P s A2 1 GO o Al W22 5+
FLAE BP )2 1] 2 B AR A N R N < 4 LT £k
2l R (E 3E) , 78 MF 2T 2w T
“MHTZIRLE A TEYE” “Ryanodine f5URES B il 18 i
WET E (K 3F) ,fE CC 2T 1 8 47 “ I Ah IX
B YR g EEI3G) . RS X2
SEH T KEGG 087, /3B oK, ik Se L P 32 42
Lrh T gl M -2 KA AR Sl K
(& 3H).

2.3 YBI1 Xt OSCC BaigsE B NEZEEE N
B08 ST R si-YBI B YBI £ 0SCC 41 s
R ERIR 9T T YBI X CAL27 &R A A 520,
1T YBI1 1£ OSCC #E i /E/ . CCK-8 525 (1A
AA)EE R R R YBI B CAL27 20 i A4 184 5t ik
D RJE S (& 4B 4C) R W, BAR YBI W55 T
CAL27 i piE R BE T 5 Transwell SE5G (& 4D (4E)
LW, K YBI 53k CAL27 ZHM 0422868 J1 0855 .
2.4 YB13xf PBK/AKT {5 S K OSCC 4HhE L
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Fig.1 Bioinformatics analysis of YB1 expression in OSCC
A: Analysis of YBI expression in normal tissues and OSCC tissues using the TCGA database; B-D: The expression of YBI in OSCC tissues and
their relationships with clinicopathologic features; E: Kaplan-Meier curve of correlation between YB1 expression in OSCC tissues and survival progno-

sis; F: ROC curve analysis of YB1 diagnosis of OSCC patients; G: Multivariate Cox regression analysis of prognostic factors in patients with OSCC.
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Fig.2 Expression of YB1 in OSCC tissues

A, B: Immunohistochemical staining was used to detect the expression level of YB1 in OSCC tissues and normal tissues

%x400; C: Western blot

was used to detect the expression level of YBI in OSCC, precancerous lesions, inflammation and normal tissues; D: qRT-PCR was used to detect the

expression level of YBI in OSCC, precancerous lesions, inflammation and normal tissues; E: qRT-PCR was used to detect the differential expression

of YBI in human normal oral cell lines and various OSCC cell lines;

group.

R — i8] 78 & ¥ 1L (epithelial-mesenchymal transi-
tion, EMT) B & 00 A BF5E4% si-YB1 5] A CAL27
4 ifL , 38 3 Western blot (&l 4F) & PI3K., AKT
B b 2 5 B 8 1 3R GAAKF 25 R o, sk
YBI 5, SEAAE B G B A REIL . R,
Western blot([&] 4G) il 2 EMT & FFr &P n9FREK
L E R BN, ERAREY) E-cadherin R # 5E
T Snail Fi#, £ZIREIE YBI 1855 T YB1 H EMT £
WO o TS A PIBK/AKT 15 53 3005 77 IGF-1
J& L BEW IS , Il OSCC 4 g 3E5E (K] 5A) iF
% (& 5B.5C) fifz 2% (& 5D SE) , # 1% PI3K/AKT
{5518 % (& SF) It EMT(E 56) .

WY B, YB1 7F OSCC H it Bl 54 & 38,
HZFRKFE5 0SCC B 1A A7 K TG A7AE 5 A1
Jetk BN IZ AT T BER E S 5 R TE VI B T

“P<0.01,

"P<0.000 1 »s NOT group; *P<0.01, ##P<0.000 1 »s HOK

J& VAR A o SR FH 35 DR A AT A Ao S e 9 o)
AR YBI FRIK 5 WLEE B 40 J B85 5 05 0 0 352
. KR SZ56 M Transwell 3255 & 78 YB1 0] DAAE #f
OSCC 41 i 1) 3 78 e A= 28 1 7, i axX & gk W 5
OSCC W (85 A A7 2 T R B UIAR G
EMT 420 R 2R 3 R b fe A M 2 2k 5 1) g

RAAT @ T i P T A &
AR M R AR S M A . izt B 32 MAPK/
ERK ., Wnt/B-catenin A ) PI3K/AKT/GSK-3B &f=5
KA T, 25 IR A0 M 0 25 A% AR AL, A 2E 20
Mgk 55 A8 Horp PISK/AKT 15538 i H HAE
A AERAE P R AR R LT EMT 14552 5%, JF
TE B E KR IR S A 2 Fh A e s 2

JESEY S ASHFSE I 3 Western blot WLELEAIK YBI %)
PI3K/AKT 15 538§ & EMT *Haéﬁu\ﬁm\%mﬂ?”

EH, Méj‘?ﬁ%%%ﬁ YBI i
AKT {5

Z 5 i# 2 PI3K/
ST EMT i h %um OSCC &
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Fig.3 Analysis of transcriptome sequencing outcomes
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A, B: Human tongue squamous cell line CAL27 was selected for transfection, and the knockdown efficiency was detected by Western blot and qRT-

PCR; C: Differential gene valcanomap ; D: Differential gene heatmap; E-G: GO analysis of differential genes ; H: KEGG analysis of differential

ok

genes;

HE Y A= = L

P<0.000 1 vs si-NC group.

X —WF5E 1 IFE OSCC HhEE T

T YBU/PI3K/AKT Rl i #5 5¢ &, #h 5t T BEAE G T
YB1 £ 5 HNSCC HERAYIRIE .
YBI1 fe ) R MHC TT 2 35 [R5 3% i ok
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CCAAT BEJ7 , & 45 % s 400 1) 2 g g iy
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1730 PI3K/AKT 38 B 0TS o SR, 76T F0 B L
ST 258550 th | YB1 % PI3K/AKT B@iﬁ]ﬁ‘%ﬂﬁi ]
ELERG SO U HAEARYT R R L YBL JE 4l RE
i [ T AR R A A TR fﬁﬁ%% SR,
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Fig. 4 The effects of YBI knockdown on OSCC

A: CCK-8 verified the effects of transfection on the proliferation rate of cells; B, C: Cell scratch verified the effects of transfection on the migration

rate of cells

x100; D, E: Transwell verified the effect of transfection on the invasion rate of cells

%x200; F: The expression levels of PI3K, p-PI3K,

AKT and p-AKT were detected by Western blot 48 hours after the knockdown of YBI; G: The expression levels of E-cadherin and Snail were detected by

Western blot 48 hours after the knockdown of YB1; a: si-NC group; b: si-YBI group;
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Fig. 5 Effect of knockdown YBI and use of the PI3K/AKT signaling pathway activator IGF-1 on OSCC
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A-E: CCK-8, cell scratch and Transwell assay verified the effects of the knockdown YBI and IGF-1 on the proliferation, migration (x100) and in-

vasion (x200) rates of OSCC, respectively; F: The expression levels of PI3K, p-PI3K, AKT and p-AKT were detected by Western blot 48 hours after

the knockdown of YBI and IGF-1; G: The expression levels of E-cadherin and Snail were detected by Western blot 48 hours after the knockdown of YBI

and IGF-1;a:si-NC group; b:si-YBI group; c: si-NC+IGF-1 group; d:si-YBI-IGF-1 group; ~""P<0. 000 1 vs si-NC group; ***P<0.000 1 vs si-YB1

group.
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The expression and mechanistic study of Y-box binding protein-1

in oral squamous cell carcinoma
Zhang Yi', Yu Xiao', Shao Wei*, Chen Xin'
(' College & Hospital of Stomatology , Anhui Medical University , Key Lab. of Oral Diseases, Research of
Anhui Province, Hefei 230032; > Department of Pathogen Biology , School of Basic Medicine,
Anhui Medical University, Hefei 230032)

Abstract Objective To analyze the expression level and clinical significance of Y-box binding protein-1(YB1)
in tissues and cells of oral squamous cell carcinoma (OSCC). Methods Bioinformatics analysis, immunohisto-
chemistry, Western blot and qRT-PCR were used to detect the expression of YB1 in OSCC tissues, and the progno-
sis and survival analysis were performed. The effects of YB1 on the proliferation, migration and invasion of OSCC
cells were evaluated by CCK-8, scratch assay and Transwell assay, and the expression changes of phosphoinositide
3-kinase/protein kinase B (PI3K/AKT) signaling pathway and epithelial-mesenchymal transition (EMT) related
markers after YBI knockdown were detected by Western blot. Results  Bioinformation analysis showed that the ex-
pression level of YBI in OSCC samples was higher than that in normal samples (P<0.001), and its expression was
correlated with gender (P=0.022) and tumor differentiation degree (P<0.001). Kaplan-Meier plotter survival
analysis showed that the survival rate of YBI was low (Log-rank P=0.012). Immunohistochemistry, Western blot
and qRT-PCR experiments verified that the expression level of YB1 in OSCC tissues was higher than that of normal
tissues. The results of cell experiments showed that knockdown of YB1 inhibited the malignant biological behaviors
such as proliferation, migration and invasion of OSCC cells. Western blot results showed that the knockdown of

YB1 could reduce the protein expression levels of p-PI3K and p-AKT, and inhibit EMT. Conclusion YBI1 is
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highly expressed in tissues and cells in OSCC, and reveals the important role of the YB1/PI3K/AKT axis in the pro-

cess of EMT of OSCC, which is expected to become a new tumor marker for early diagnosis and treatment and prog-

nosis evaluation of OSCC.
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