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Verbascoside inhibits migration and invasion of oral squamous cell carcinoma cells by up-
regulating Max protein
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[Abstract] Objective: To analyze the effect and mechanism of verbascoside on the migration and invasion of oral squamous cell
carcinoma. Methods: The expression profiles of HN4 protein in oral squamous cell carcinoma cells treated with verbascoside and the
blank control group were analyzed by mass spectrometry. Proteins with high abundance and significantly increased expression after
verbascoside treatment were screened. The results of mass spectrometry were verified by Western blotting. The expression of key
proteins in HN4 cells was interfered by shRNA to analyze verbascoside. Effects of verbascoside on migration and invasion of squamous
cell carcinoma HN4 cells were analyzed. Results: The results of mass spectrometry analysis showed that 18 proteins, including Max,
MPRSS11F, ROBO4, AP4E1, and ete, was significantly increased in oral squamous cell carcinoma HN4 cells after treatment with
verbascoside (fold change>1.5). The Max proteins with the most obvious changes were detected by Western blotting. The results of
Western blotting were consistent with those of mass spectrometry microarray. shRNA interfered with the expression of Max in oral
squamous cell carcinoma HN4 cells. qRT-PCR and Western blotting showed that the expression of Max in HN4 cells was significantly
down - regulated. Further stimulation of HN4 cells with verbascoside showed that the migration and invasion of HN4 cells were
significantly inhibited. However, the ability of verbascoside to inhibit the migration and invasion of HN4 cells decreased significantly
after knockdown of Max protein. Conclusion: It is possible that verbascoside inhibits the migration and invasion of oral squamous cell
carcinoma cells by enhancing the expression of Max in oral squamous cell carcinoma cells.
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95 (oral squamous cell carcinoma, OSCC) A 312, 3K
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1.1 A

NI s 6 9 200 B AR FING (9 5 308 K2 B T
Yz EmE) 75 37 °C.5% CO5MF F , & A 10%)6
A3 100 U/mL 5K 100 we/mLBEFE 1 = B
DMEM/F12 55573 (pH 6.5) % FiEE 7% .

VB (H ERM BE P AL 5 A 0 53 7 g
Jirt AR ) e R T A S I A R I R B O
W), 4l B ok 95%LA . DMEM/F12 1533 G245 1f
V& FBS 10.25% Trypsin—EDTA(Gibco NELFER) .
PBS fil ¥ /4% %5 2 (HyClone /A 7], 6 [#) , TRIzol (Invi-
trogen/&ﬁj ,EE), DEPC 7K (Ameresco A F) , EH ),
Primecript RT reagent Kit fl SYBR Premix Ex Taq &
it PCR F#E & il 0 & (KA ) , Max/GAPDH
PUIR (Abcam 23 7], BElE] ) | 45 fh 58 e A 1 BCA &

HEmiR A & ( L A RAEYBEARFRAA),
Matrigel 3 51 i (BD A w) , 35 [5]) , SDS-PAGE #E i it
#4577 & (b 50 LEAGENE) , 5 3 5 (Life 23 7, 58
), %A EGFPARZ X HE NC shRNA F1 & A EGFP
PRZE 1) Max shRNA (51X #1551 5" -CAUGGAAG-
AUGCAAGUAAA-3',Sigma /A ], ),
12 Fik
1.2.1  JRio5#7 VB 422 )5 HN4 20 it F 48 % & & 69
Kk TAL

IO A B HINA A A T3 H45, e i) g 2
10°4/mL 41 i B, BEFL 2 mL 4R T 6 fLAR, TH%
FAHWEF 24 b5, 55 L. FH 50 pmol/L VB H3#4H
124 b $EHUE H , glidl, AT Y I R
Pt T 4 11 b ) R, sk 2 R e S Ak R A —
T B, A SRR T B AT . ELAK I =
BN B RS B AU IE B A s
M55 FL R 5 500 V5 R 550 °C3 VRN AUAR 1 AU
7740 psi(1 psi=6.895 kPa) ; A& 2: &S T 60 psi;
SR AR E ST 25 psi; DP:60 eV; CE: 20 eV, il
i e Z A TAERHE (ROC) FhZE, LA VB 4b
PRI HN4 20 fd R x5 B8 3 A VB A A vp 22 S 3Rk
MR .
1.2.2  shRNA F# 52 %

PEARM S AT 6 em BE IR I A% 96 FLAR H , 78
37 °C.5% COMYEAE TR o TR LAl T X5
F, TR O LT 5 R W, g AR R Sy < A
1.5 mL EP & H il £ LR 2 Flo Bl (R 751 i o 7 e
LN R ), AR PS5 0365 7 355 5 A
1 pg NC shRNA (sh-NC 4 ) 8 Max shRNA (sh-Max
), B FHAS B 0T A0 5% 3% WOW B 2 wL JR i
A5 304 AR S BIRERTRIRS) , IR EE 5 min; i
B 5 ABIR A, FIREE 10~15 min; 1 A/B IR AR
HWEG AR AL 8#55), T 37 CHEFRA W E
4~6 h, FHETC MR 5 Y, TN 58 235 57 4k 2k
Ki7%, 48 h 5 P s WA AN L A0 2 el IF
FH CCK8 43 Bt Yo Je i 20 i i o [) s AR 4 e
PN 25 11 804 RNA, B0 31F Max [ Rsi 3%, H
ST AN shRNA A PR A% 2S 6B ZH (Con ) o
123 FErrkE 2 PCR

TRIzol IFAEHASZHANAL) B RN A, e BRG] S idd
HHFA M cDNA, BT g cDNA AT, 32 IR ) &
UL BT IR 3, 51 i B B A Y s wl A
B S F 5 R - Max L3514 - 57 -CCTGGGCCG-
TAGGAAATGAG-3"; Nii#514 :5'-TAGAGCAGGC-
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GTCCTCCAG-3'. NZ GAPDH L5145 -CCTC-
GTCTCATAGACAAGATGGT-3"; FilE51#):5'-GGG-
TAGAGTCATACTGGAACATG-3' . B4R 2741
X R T T
1.2.4  %.9% %P % (Western blot)
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&, BT EPE, 5B LR MR LL4: 1IRG
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4%1) BSA £} 4] 60 min, 4 Cid & —Hi (anti-Max
anti-GAPDH, # B HLA4 1:1 000) . TBST¥E3 YK, %
YK 10 min, 5 R H 5T R BELLEIA 1:2 000)1 h,
Bl 5 TBST ¥E 3 YK, UK 10 min, A LGP T
BOCIFHARA,
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Table 1 The expressions of proteins in verbascoside-treated HN4 cells

HHID ek filidk L PME

G3V302 Max Protein Max 2.23 0.030
Q6ZWK6 TMPRSS11F  Transmembrane protease serine 11F 2.19 0.020
B4DYV8 ROBO4 Roundabout homolog 4 2.18 0.040
HOYKO95 AP4E] AP-4 complex subunit epsilon-1 2.14 0.049
075530-3 EED Isoform 3 of Polycomb protein EED 1.99 0.020
C9J2G3 OXSM 3-oxoacyl-[ acyl-carrier-protein Jsynthase , mitochondrial (Fragment ) 1.95 0.040
Q86Y13 DZIpP3 E3 ubiquitin-protein ligase DZIP3 1.94 <0.001
92828 CORO2A Coronin-2A 1.91 0.026
P11172-2 UMPS Isoform 2 of Uridine 5’-monophosphate synthase 1.88 <0.001
HOY8S8 UBA6 Ubiquitin-like modifier-activating enzyme 6 (Fragment) 1.82 0.007
QONZP5 OR5AC2 Olfactory receptor SAC2 1.80 <0.001
AOA1BOGVD1 Uncharacterized protein 1.76 0.009
Q8IV76-2 PASD1 Isoform 2 of Circadian clock protein PASD1 1.61 0.020
P41208 CETN2 Centrin-2 1.61 0.030
HOYENO RIC8A Synembryn-A (Fragment) 1.58 0.020
P48775 TDO2 Tryptophan 2, 3-dioxygenase 1.56 0.040
H7C4B7 DHCR24 Delta(24)-sterol reductase (Fragment ) 1.54 0.002
Q8IY33-5 MICALL2 Isoform 5 of MICAL-like protein 2 1.50 0.020
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Figure 1 Expressions of Max detected by qRT-PCR and
Western blot
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Figure 2 Transfection efficiency and survival rate of HN4 cells after knocking out Max and the expression of Max mRNA

and protein
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Figure 3 Effects of VB on migratory and invasive capacities in HN6 cells after knocking out Max (x100)
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