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: Dlhydromyrlcetln (DHM) EEgddt 5 ° 2 EHEFEmagi &

fro G ?%QFMMF#qw\hﬁa\@w\%ﬁi%#
Fulpeni®® o v poau DHM¥ T A 3 v S5 fm e cnfufp 184 84 19 2R
ABRE 2 BRAF T o AT F A1 S kT Vg dm e $RSCC-9 % SAS/EJZ 7 E
/‘%"&ﬁjHM’H’%;?IEJﬂ‘Z BK\T’"? l?/\:ﬂ—:‘ > DHM+ 'JJIL”'”TF 1SCC-
9% SASenimPe g #5 27 iz 4 > ¥ *’ P = AAF £ 39 2% (matrix
metal loproteinase- 2, MMP 2)7F B oo gteb s AP RDEME 1435 i
# #rmicroRNA-29a-3p k 2 58 X 4 v Ve w Pz crMMP-27% 1201 2 ‘e
fe {75 4 5 - 9% J1* miR-29a mimicz*miR-29a inhibitorf|+
i B~ d DHMZ 3= srdrd| cndmre B 4 (4MMP-22. & ;"i’s'}é e I U
TCGA database’s {7+ # 3 > SESE M * 2mir-29a 4R E & 9ok ot
g P KoY S I (early stage) TEE KR A R A W o @
A g YRR TR A 4 3 LDHM%E > FAK ~ Src ~ ERK1/25 p38EE I
LG P R el o @ 1% 0 Ap BB g A (PDIB05Y £
SB202190) » = 3 LB 4p B &S cndir 4 R 30 T VR fw e cndi 45 1T
g Av R Prglarnk @ At 'FE‘T'J'” o3t . 3 DHMF 12 3
f;s;»'p:rf; r);vv)g;. mngf;\ﬁgﬁ,isﬁmm , —A‘u H ‘J,—gc ’DHME\‘??
Jj}f%_ L—“’F‘ JF T oA )%.mﬁﬁ, i—,ﬁ‘pérﬂﬂ )%.m,r,}%r

vOER RS 52 A AT A FY fEE - microRNA-29a

: Dihydromyricetin (DHM), also called ampelopsin, is the most

abundant flavonoid in Ampelopsis grossedentata. Recently,
numerous studies have reported that DHM possesses multiple
biological functions, including anti-oxidation, anti-
inflammation, hepatoprotection, glycometabolism regulation,
and anti-cancer. However, the anticancer effects and
related molecular mechanism of DHM in human oral cancer
cells have not been reported. In SCC-9 and SAS oral cancer
cell lines, we found that DHM inhibited the
migration/invasion in vitro by suppressing matrix

metal loproteinase (MMP)-2. Moreover, a microRNA (miR)
analysis showed that microRNA-29a-3p was predominantly
upregulated after DHM treatment. Inhibition of microRNA-
29a-3p by microRNA-29a-3p inhibitor significantly relieved
MMP-2 and motility suppression imposed by DHM treatment.
Further analyses of The Cancer Genome Atlas (TCGA) datasets
revealed negatively correlations of the expression of
microRNA-29a-3p with clinical stage in patients with head
and neck cancer. Mechanistic investigations found that FAK,
Src, Erkl/2 and p38 signaling pathways were involved in
DHM-regulated oral cancer migration and MMP-2 expression.
Finally, an in vivo study revealed that DHM significantly
inhibited SAS oral cancer cell xenograft tumor lung
metastasis. In conclusion, our findings provide new
insights into the molecular mechanisms that underlie the
antimetastatic effect of DHM and thus valuable for the
development of treatment strategies for metastatic oral



cancer.

~ B 4 3% © oral cancer, metastasis, matrix metalloproteinase-2,
microRNA-29a
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Dihydromyricetin (DHM)Z A2 &t § 5 ° Z EB L H PR Magit &4 o © 3
# 5 2R DHM & 42F 10~ s 0~ I09% 4 8 e frdulp cnie o ie p
7 DHM 3 A 8 v W o % cnpul (5% 4] v AR E AR B 2 ;;u;;ﬁ o MFT T I H
A R T ez 1k SCC-9 2 SAS /ed27 kR DHM » B 5B R A7 B 8w
235 F T s DHM ¥ ridr4] SCC-9 2 SAS ehimie #2228 » ¥ 29 8 - A1 K
B & 39 p% % (matrix metalloproteinase-2; MMP-2)F B o gt ¢b » 3% i 3¢ 8. DHM
¥ 458 A 47 microRNA-29a-3p &k 8258 A 58 v vl lm e e MMP-2 /& 100 2 b2
{75 4 0 - HF1* miR-29a mimic & miR-29a inhibitor B ¥ 125 i A d
DHM % 4 #7drd] cnimiz p 4 4 MMP-2 24 5% - @ 4% TCGA database 4
174 3 o BSR4 2 mir-29a & IRE LR B ¢ ek P R MO 5 2 (early
stage) (SR FE M i 4 B A B o @ i A, BRI A w3 I DHM #3° FAK ~
Src ~ ERK1/2 %2 p38 §& JJ_F L PR endrdla s o oA JI 0 Ap B BT eradee ]
(PD98059 %2 SB202190) > » ¥ JaJ2 AP B &5 crdir 4 A 4430 © Vel fo P2 i 43
E* €5 sehkfrdlamrcdk om B SN P* #5050 g DHM 7 5 sadrd]
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RAFELIARIAFTHI04 EL L7 FY > EREBEER LS - oqa
e E T BB SC FeNe o B0 BB F RS S hF R TR
B 6 B “,$ TSR AR R BTG 0 L B S ATE R
s WefEd 3R 3 B (Jefferies and Foulkes, 2001; Johnson et al., 2011) « & 5 /%
¥ WA hIFERERRERZAY G h o BRA T IRROB IR LA
123 2. % (Koetal, 1995)° 355393 90% °© e F TR BT S S
v D LR A R A IR F RS 0 B DAL T R B ¢ KRR
% v F(Suetal, 2019a; Su et al., 2020; Su et al., 2019b) » @ © ¥ 75 > A4
TORRFILAEE AV R AR PN AR HERTSOERF LS B
EFY R RF) TR R s F T RS od AE R LD R R
ZFESHIYE v A PIRFI T NI EGIEIEL T
(Angadi and Rao, 2011; Hao and Cheng, 2004; Rao et al., 2013) -
R A EHEE L EAT S AT (BCM) Flids F ST F o
At ;ﬁd e R AHT R RESIITHEFT om ECM e s ¢ 7 fibronectin
collagen fr laminin % > F|* J m¥e ¢ } *‘ﬁf A Fv oKfRREE kA RS A
#P AF & F 9 -k fzps (matrix metalloproteinases; MMPs) #_*% {r
urokinase-type plasminogen activator (u-PA) €% ® ¥ Lehd-v f& > P o 9 ¢ &
F 52 g BB Ao H a2 (Chien et al., 2013; Hsiao et al., 2019; Su et al.,
2017; Su et al, 2016) - @ A5 & ff v f= ke g gr 4] F1+  (tissue inhibitors of
metalloproteinases; TIMPs) % plasminogen activactor inhibitor-1 (PAI-1) R4~ %]
% MMPs fr u-PA eph 4 3 4rd 13 > SN Fo prenT e g e £ i J o
TR 43 T BT A A ke i 3 R 4 991 (Deryugina
and Quigley, 2006; Duffy et al., 1999; Jiang et al., 2002)- 3 2£% % fa#f 7 MMPs %

B AR, AR o e gelatinases 5 A EAL A & R F]F A B (1) B g
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g 15 4p B (Bjorklund and Koivunen, 2005) - Gelatinases 4" = = #é: gelatinase A °
72kDa (MMP-2) {r gelatinase B » 92kDa (MMP-9) - MMP-2 2 MMP-9 » & 5 *%
fRA RBP4 & 24 type IV collagen e 4 » & 35 5 cnE P EZY £ < A
i o MMP-2 2 MMP-9 € ¢h2l 3 © 45 T A3 5 R & 3558 76 ~ %7 5 ~
VLR S R R~ YR “ﬁuﬁ'p s 2 4 2% o (Klein and Bischoff, 2011;
Turpeenniemi-Hujanen, 2005) -

DHM = ¢ ampelopsin 2% ¥ Rs = &5 {54 &t § § (Ampelopsis
grossedentata) » 3 B~ i %k e fip 2 14 & #(Du et al,, 2002) - &g 2t § F 32 4 kit
TERSPHER (Tengcha) » X Fa* @ 5 5 EFL - L F "R Rz
# ¢ % (Zhang et al., 2003) - DHM 2ok % ~ GEE FBhehi Mgt & 4
myricetin it & ‘.‘%‘fﬁ_#ﬁ x5y ip 2t DHM £ 7 3£ 75K (Murakami et al.,
2004) ~ v & (Qietal., 2012) ~ 23 i+ (He et al., 2003) ~ *% & 4% (Zhong et al.,

2

2002)12 3 Fufg (Zeng et al., 2014; Zhang et al., 2014b) #z% - Wang ¥ A » IR
DHM ¥ m e A g4 d 2 + & ‘w2 (human retinal pigment epithelialcell ;
RPE cell) ## i 4 (Wang et al., 2018) - sGao ¥ * # 3 45 1) DHM i} “f DPPH
pod g b4 s = i fefpug W % = 7 L i R (tertiary-butyl
hydroquinone, TBHQ)# i (Gao etal.,2009) » @ &P~ 7 B i3 it 4 Ferg a v %
GF B S ALY R R R )]%fi’ﬂl%,v}i ek *& (Burda and Oleszek, 2001) - DHM
# T3 E 10 AMPK 3 $m% f #i (autophagy)® ' ik BUF Heaim e ik ) &
FEfufep L e £ 13 o WA Hong VB4 5 2 (Liang et al., 2015; Shi et al.,
2015) o /4 55 © T BPE* DHM 7 12 fg i 2EIFpd 14 g 575 555 i (nonalcoholic
fatty liver disease * NAFLD)% § & feduld » I FF K i B B G 4 ¢ ghtumor necrosis
factor alpha ~ cytokeratin-18 §r fibroblast growth factor 21 (Chen et al., 2015) - @
FUR G T I8E L & 2 5 ()3 %% &= (Induction of apoptosis) : DHM # 14

Fifis 1v p53 chiserinel5 % 1 & VR imve 15 16 pS3 iR dF o 4 B EE T D e
3



7= (Zhang et al., 2014a) - (2)#r | m %z 3 4 (Antiproliferation) : 9% Bk Jg | &
F%° > DHM ¥ 3¢ & e ¥ 3 % (cell cycle arrest) » i ¥ #rd|im?e 3 4
(Zhang et al., 2012) - (3) # 6% # 4 (Anti-metastatic efficacy) : DHM # 12 ] 5+
T kP2 =48 7' 1< H matrix metalloproteinase-9 (MMP-9) e3-v % 3R.(Zhang et al.,
2014b) > ¥ ¢t » Chen % 4+ 3 3. DHM ¥ 12 $r 4% ¢ J§ sn 2 (Cholangiocarcinoma
Cells)H =% 2 #& 45 «ri 4 (Chen et al., 2020)- (4)Fs ¢ 724 (Anti-angiogenesis) :
DHM 7 14 e 7 oo ol 2 820§ R72 o %“ﬁ‘ d 4 37 vascular endothelial growth
factor ¥¥ basic fibroblast growth factor =% 3. (Gao et al., 2011; Luo et al., 2006) -

HcP: pEPif (MicroRNA)E — 467 ¢ foF = 3oy Fen] A3 P o v
FOLEE N R A 3T (RNA interferance) o et pE 3 s it 15 16 &
iAW AR TR DA FNL R X7 i L AR A TR LR A T
ghrt i o § T3 4 0 1 274 MicroRNA © 4% % &2 MMP-2 2 MMP-9 &7 #5 4
“rp R o & 7 7 MicroRNA-125b~MicroRNA-143 ~ MicroRNA-196 ~ MicroRNA-29b ~
MicroRNA-340 % (Li and Li, 2013) o % % #grgf m?e ¥ > MicroRNA-21 it 5 2%
§ MMP-2 chA i e @ drd|ve m®e (Hep-2)iim® @4 & 4 (Qianetal., 2012) «
b AR e ¢ > MicroRNA-29b #i 3 32 MMP-2 14" i it @ Fr i fm 7%
®A kR 2 HBL B AT2 (Fangetal, 2011) o Flpt o feiipEfipecnd F £ 30
ERPREESL S AL T A BRETER LS o

CARRRe s R NP R AR A R AR F T AL A F MR
P Fl e R LR R RS R ERE R E AP AT HL RS e o L F AR
AR Wi AR R K 2 - R AR - R E S I A RA L
R it Ef RE P~ LT 3 R (C chiE 42 (Tanaka, 1995; Tanaka, 1997) -
%% (Tengcha) Lig P " 45 > & & 5 x> HP ang @ragit £4 DHM B * &
PR G o» @/ﬁ%?ﬁ?éﬂ‘ o fv B @ DHM Ji&* v " aw 3 19 & 4p M Q‘/]?’%a‘ﬁ?ﬁ ’

Flt AR B F 5 DHM ¥ o vegp 2 @ H ap M IR S T



\p;i‘-—%;g
1. et % % iR

vk % th SCC-9 ~ SAS 12 DMEM/FI12 32 % iz & » A its4e » i £
antibiotics 2 10% FBS - >t 32 % fa @ 125 24~ 48 /] pF{s » B~ 1) cell lysate i&

7 Western blot ~ RT-PCR {r real-time PCR X BLZ T 530 fis 2 0 5 B p b &

2. Cell migration & 5

1 * 48 well Boyden chamber 4 47 ;2 » lower chamber

YA 2

= 2z 7 10% FBS
79 DMEM/F12 » ‘m?z 12 0.05%¢ trypsin-EDTA 3= #7% 2 I * trypan blue 3+

55 . 2 Ly 724 . [P 2 > ~ . 2, PR 4
¥ e e FR{e 11 1% FBS enlm e £2 % %R & tw?e ;2 » upper chamber (1.5x10

cells/well ) » & im% 45 6 16 | FErL s » BT G0, 9 fE 2 i 10 A48 b
SN PR )
K v ot A00xAEACE R T B well ME4SE B~ 3 BALE 5 B S B well » (45 8

e Bz vt

WU g °

55 2482 15 > 11 Giemsa (1:20)% ¢ 1] pF > & {é B 2 A

3. Wound healing 4 +5

B Ve R E i oA B R 6em s Fr o2 E 16 S R

H % 7 0.5%FBS chmedium 32 % 16 /] FF > 2 tip 321 v >0 [P T 48 | PEFF

G U T £ Pl .

4. Gelatin-zymography (MMP-2 & 1B 3¥)

B AEAE 0.1% gelatin-8 % SDS-PAGE T A" & » B3 A ¢ » T4 » §

A R oo P~ 16 pl sample 0 4v > 4 ul loading buffer » #-sample loading | & A %

P 140V BT R A X 3 PF2 1S B4 T 5 4e ~ 50 ml ¢ washing



buffer > &% 7% 30 » 48 > £ & X o HH washing buffer 2 &, 4 » 50 ml 9
reaction buffer (40 mM Tris-HCI, pH 8.0, 10 mM CaCl,, 0.01% NaN3) > *+ 37°C |28
BTFE R 12 B PF e BF R (s gel 0 1 staining buffer 4 ¢ 30 min > 2 {8

1233 ¢ i@ L B % 0 32 densitometer £ i 5% o

5. F-¥ B (protein lysate) % %

BF B s %R 2 “$ » i@ % 4°C PBS iﬁ-i;t.fém’f'é SRS - B NS
PRO-PREP™ 3-v B % P~% /% [1 mM phenylmethylsulfonyl fluoride (PMSF) ~ 1 mM
EDTA ~ 1 uM pepstatin A ~ 1 uM leupeptin ~ 0.1 uM aprotinin] (iNtRON
Biotechnology Co., Seoul, Korea) » #|2~’m?2 > 4yc & 1 1.5 mL eppendorf ¥ > f*
A2 5 i fm 72 BLF#% Misonic Sonicator 4000 (Qsonica, LLC, Newtown, Connecticut,
USA)Rpkim?e » £ 12 13000 rpm P s# 3t 4CHrs 30 4 48 0 3B b i 2] RTe0

1.5 mL eppendorf » &% %+-20C & * o

6. v RRBIZT

=9 Fh 2 & H * "Bradford’s protein assay"> # 0 H BRI L Fv FE &
Coomassie billiant blue G-250 2} = F AF &4 5 FI AAFL 7 7o B 7 EAXF o
Bl E T A - ke vk B BSA0 4 » T 4 2 — &84 <9 Bradford protein dye
YUk K 595 nmzovR kB (T - RE W AR e fRaip 20 2 FH 52 OD.E

TE RIS RRTHE ST 2 ER o

7. Western blotting 4 45

T AWK 10% SDS-PAGE A% % » F 0 Likih? o 40 » Tik s e
P~ 16 L sample (F-¥ {E 20 pg) > #v » 4 pL 2 5x loading buffer » #-sample
denature (100°C » 10 min)2 {¢ £ loading T| % & % @ » 12 140V & 7 T A & & o +

H3 )28 > BRITT T R0 i 0 B NC paper £ »~ k4 2 transfer buffer
6



F A8 15 % ~ transfer holder » ** 4°C ¥ » 17 400 mA &7 F 2 ] pF > B
NC paper 4t » blocking buffer » A %8 T #8 1 -] BF o 2818 4 » — ikl >> TBS
buffer > # 4°C T k£ J& overnight » 2 {$ 72 washing buffer (TBS + 0.05% Tween 20)
FRE X o & - =0 10 A4 o d5F E b r 2 Al TBS buffer 0 2t R 1T 2

/|- ¥ 1 12 washing buffer iﬁi;‘%‘a‘z K o&F - 10448 B fs4r» ECLIEEFR G F

oo HlAk A R R o

8. microRNA

#-twre fE 3 12-well 22 ¥ 16 /| PF{S 4 & > 40 & 24 /] pFiz 1 1X PBS ')?“Jﬁr;,f‘zm
"z 2 =t » 4v » Lysis buffer 300 pl > ~¢ & pipetting {4z $ 3 > 1.5 ml eppendorf > £
Se xR enbuffer 30 ul ¥ ¥ vortex T % 2393 {S3kt 10 A4 FHFher 5 7
(B~ %) 300 pl {2 vortex 323 ¥ d.s 10000 rcf-5 4 4> £ 4v » 375 ul 100%:Fp
pipetting {& ¥x » kit ® > 4c » wash buffer 700 pl » F|4-B % (& £ 4c » 500 ul wash

buffer » &t (5 7 * 57 1 & 48 > 4c » L3 55 #1490 95°C Elution buffer » # gt~ 30

7?1’/‘ o

9. microRNA mimic ~ inhibitor & %

#- microRNA mimic # inhibitor negative control ¥ microRNA mimic &
inhibitor f lipofectamine 2000 ;& & opti-MEM serum medium 2_ ;2 £ i 4c X 3% %
24 | i inimre ¥ > (T% 4] pFiS #- opti-MEM serum medium #% 5 Z 7 FBS &0

medium o

10. DHM $f v #2:8% jm % 2_ i #5 # 3 #0350
v vk e SAS fwre (1x10%/100 pl )4+ » & % 4% K| &(BALB/c nu/nu
mice) 1k $ 7% o B AR m ke ] RS A o i — ¥ 47 kA DHM (0,

150 mg/kg, 300 mg/kg) > & = % F A3 b o> A W IE* § i 1s 5 B WL
7



BHMBHD 2 @I 4 o

11. £ WA A FIW# - F (The Cancer Genome Atlas, TCGA)
F R A IR H & A4 2 MR 1 97 (National cancer institute, NCI)
2 R RA HE A Flle = 7 47 (National Human Genome Research Institute, HNGRI)
Livh 2006 B4z QAP E B P EF R B EL DM ks
BB, & 2 £~ @8 2@ DS T 2 5 AAH I pIT AR M Ak TR
Rl RERESDLEZE e o F RPN L B-Ha & IEF R
AL B e Rl A F LS S R R TR ¢ 0
Tk e o 2 A H D ¥ e A iRk A 7 20 HAFME
PR & A 45 > T #ept 3 TR S A T R B REL ) > T R
Frpamy FHT2 TR ep e pME ¢ o TCGA P # /L
TR for ¥ g 11000 &) 0 ¢ 7 33 fAREc BY 2 10 EF LR
g ° AFF 4% broad GDAC firehose # b4 TCGA Fat B2 fcyp ™ 4 {1 *
B HRAVTFF KRB MMP-2 mRNA %2 microRNA-29a 2. # 3 A 45 2

ST IR 4 2 R A B 2 AR M -

12. 2B B r R d (immunohistochemistry )

Poo] BURRAETS iRy e 10%48 5 He P TURdZ o f I E R R R 2 P 2
MW gLk s RSB EE | L dmm hB R T B FEstg B
FF % 49 12 37°C overnight -7 PHU3 2 0 SRS E = 7 TR 0 ¥
® 3 Tiiﬁé&‘)fﬁ%i@ﬁﬁ ko # o 1% H202 4 ",% p2f2iEy itps g o PBS buffer
ELIEN = Y el S R EE A S LR LU S § L = N X 5 sk R
20 A 4B 18 Mok g 0 RIS RE IR T 4o 0 - 4R - ) PF{S > 12 PBS wash = =t %k

B AR 2 S EF L 4 2 B F(F 7 biotin fE* — ] BF{S > 11 PBS wash

= = > {4 » ABCsolution(z 7 avidin) > &% /E T ¥% 45 £ 45 > £ 2 PBS wash
8



Z =% o £ ¥ 1 substrate buffer 2744 > % X 10 A45i8— 4% + F RE
hematoxylin % ¢ (‘m® +7)> £ 117 ddH20 &4 5 ik & i o bt 2 EHE 90k

%‘i’j‘%};a}}a\/ﬁ )‘ﬁl‘l’l‘_} I,Zﬁaj‘l"i %ﬁ%" ’ i%ﬁj&ﬁ‘fﬁ‘%%&’g A;\‘#L_’f‘)‘l‘é’-_% .

13, s34 5

e d sy L9 E Ao R £ (mean + standard deviation)# ¢ 0 T 14

student’s t-test * R ¥ 2 £ B 53401 SPSS e A AT 0 £ B hp s

<005 Bzt B ¥ LB o
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DHM¥3 & 37 v e sm e k. SCC-9% SAS ‘w2 13 is & e 8

M MTT assay4 17 7 F Jk & 2. DHM (0~50~100~200 uM) ¥t © #55% ‘w2 SCC-9
2 SAStnim e £ M o EJE 24 [ PEtE 5 BB ‘T H 2% 2 & g2 DHM 2 %
PRl Tt o d B % IRSCC-9% SAS!w*s A DHMiz B BER @2 & ¥ % €

LBz ez & % (Figures 1A and 1B) »

DHM $t 4 5 T 22 sm % $k SCC-9 % SAS lm% Te {7 i 4 thfs 5

# SCC-9% SAS v "fpim® 11 6x10° chim® Heds % 62 A 3

\‘t-

SR o

<5

%16 FPEE 0 AF BIVEE Y 12200 uLitiphl S - E BR  E 8 3 LR i
DHM (0~ 50 ~ 100 ~ 200 pM) » £35 0~ 12~ 2448 | B in % i vl £ 2
i 3 > I 3p R % £ - Wound healing assay& % &1 > % ¥ DHME & # 4 > fm 52
& v 4 3BT *% (Figures 2A and 2B) » 4 7= DHMx 53 § scdr| v W5k fm ¥ 5

SCC-9%2 SASchlm?e ™ {75, 4 o

DHM $t 4 25 v #2 % m% $k SCC-9 2 SAS me # & 2 B 4 AL
#-SCC-9% SAST "rffpim¥e thrt 6x10° ehim® e foys & L6202 it o

BE 16 RS 23 3 kR DHM (0~ 50 ~ 100 ~ 200 pM)ESE. 24 | B 15 >

l

* trypsin-EDTA #77 fw® I % trypan blue € 373+ 8 %@ Rig L FHTE D
e #c (1.6x10°/well) % # load % Boyden chamber 7 well ® *:37°C # % 44
F & 24 -] pF > £ 4] * Boyden chamber migration assay:ris 172 = o & 47 2 45 #
40 B %% A AUTDHMZ $ B o 0t B o B % B 4 ¥ DHME B s 4o

B+ RDHME R d 3|8 @ 3 7 % k4 (Figures 3A-3D) o v 3%k mbe
10



" ¥ DHMJE & 3 4v @ "% i< > % & FDHM¥ 125 »cfrd] SCC-9%2 SAS

DHM ¢ % 2+ ¥ 3o $k SCC-9 2 SAS 4 j& MMP-2 s 5
% o DHM £ 4 $rdl v v ints 9 2 458 cni 4 0 B 2 )
* gelatin zymography assay > K BLZ ¢ = Jf w2 45 01 £ Fod 5 MMP-2 14
BE o R7F ¢ £ DHM B8« 57 4 ik & 5 DHM (050~ 100~ 200 iM)AJZ 24
| FETS 0 Jr & ¢ medium i {7 zymography % o B & % ¥ A AJT DHM 2z ¥R
ERotfed SR T oy DHM kR #{ 40 2 MMP-2 5 PP &g <™ *% (Figures

4A-4B) > % 7+ DHM F&% € #r$| v w2y im SCC-9 2 SAS #74 i MMP-2 #

BE o

DHM#t X v "2 w7 tk SCC-9% SAS H MMP-22 p 2 {4dr4]& TIMP-2

#-SCC-9% SAST e m®e th it 6x10° chim® Bkt % H62 A it % o

R
<

% 16 | PES > %3 % kAR DHM (0~ 50 ~ 100 ~ 200 uM)EJE 24 | pEis o
FP-H total cell lysates > 14 anti-MMP-2 ~ anti-TIMP-2 #4748 & = Western blot
& F7 0 T B-actin eh& ILE 1T 5 internal control ° & % B o1 MMP-2 F-v % IR
B F DHMIE & e S 2Rt o gt ob > B p 2 Pgrd & TIMP-2 eh3-d 20 E
e FDHME B # 4c @ b 2 > 5 % B 8 4 DHMIE & 0 59 % 14 MMP-2 3y 2
o ¥4 R EEA 4 N 2 PRI AITIMP-2 h Rk FlFe ] MMP-2 A &

(Figures 4C-4D) o

11



Dihydromyricetin¥>t 4 #f © %4 w7 $kSCC-9 2 SAS2. MMP-2 mRNA # 3§
F

H#ev VR e 1Y 6><105Av\ A6 cmsz & ¥ 0 16/ PF{s 12 % 3 FBSdmedium
fa22 7 F Jk B Dihydromyricetin (0 ~ 50 ~ 100 ~ 200 uM) » 3+ 24| BF {4 Jc B~RNA »
I 12 RT-PCR# Real-time PCR ™ j# 4 47 H MMP-2:7RNA % I o 2 % kg1 H fmiz p

4 B MMP-2 RNA A L& e/ ¥FDHM #E 5 )k & + 2 & & > (Figures
g

5A-5D) -

MicroRNA-29a $+*+ DHM # 3 A i v e me thE MMP-2 £ L& &2 fm¥e R {7
it 2

A g £ 41 * miRWalk ~ microRNA - targetSca = 1 B #icdhyp B k358 2 %
¥ & MMP-2 # F]} s microRNA » j£ % < B (Venn diagrams)ig = 2 = i F]1 Bl £
Hrd 6 B £ e~ % 4 %3 miR-106b-5p~miR-17-5p~miR-29a-3p~miR-29b-3p
miR-29¢-3p 17 2 miR-338-3p > # ¥ 12 miR-29a-3p » miR-29b-3p ~ miR-29¢-3p #7
$ e 5 MMP-2 (Figure 6) « F]ut £ i f L% e » DHM ¥4 £ % ¢ B
‘% ) miR-29a 1% T % % B & SCC-9 2 SAS & k% ¢ » miR-29a %
RERMFEFESF ERM4em + 2 (Figures 7A-7B) » & F A P 4] * miR-29a
mimic &J2 % g L% T miR-29a ~ € 4 B> @ % ¥ miR-29a mimic 5/ JL T >
‘e sk 4 B MMP-2 4 T F#r4] (Figures 8A-8B)e 4 ¢ » 2 4 4| # miR-29a
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Figure 6
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Figure 10
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Figure 11
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Figure 12
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Figure 16
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Figure 17
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Abstract

Introduction: Curcumin (CUR), a well-known curcuminoid from turmeric extracts, has potent
anticancer activities, but it is relatively unstable and largely unabsorbed after oral ingestion.
Demethoxycurcumin (DMC) is a CUR analogue with better stability and higher aqueous solubility
than CUR after oral ingestion and has potential to treat diverse cancers including oral squamous cell
carcinoma (OSCC). Inhibitor of apoptosis (IAP) proteins and heme oxygenase (HO)-1 play diverse
roles in regulating cancer progression and were reported to participate in the anticancer effects of CUR.
However, whether IAP and HO-1 are involved in the anticancer properties of DMC against OSCC
remains unclear. The aim of this study was to investigate the anticancer effects and underlying
mechanisms of DMC against OSCC.

Material and method: The effect and potential mechanisms of DMC against OSCC were explored
by an MTT assay, flow cytometry, immunofluorescence, Western blot assay, apoptosis antibody array,
and genetic knockdown by small interfering (si)RNA. The TCGA database was used to investigate the
prognosis of DMC-targeted genes.

Results and discussion: DMC was demonstrated to suppress cell proliferation via simultaneously
inducing G2/M-phase arrest and cell apoptosis. Mechanistic investigations found that downregulation
of cellular IAP 1 (clAP1)/X-chromosome-linked IAP (XIAP) and upregulation of HO-1 were critical
for DMC-induced caspase-8/-9/-3 activation and apoptotic cell death. Moreover, treatment of OSCC
cells with DMC induced activation of p38 mitogen-activated protein kinase (MAPK) and c-Jun N-
terminal kinase (JNK)1/2, and only inhibition of p38 MAPK significantly abolished DMC-induced
HO-1 expression and caspase-8/-9/-3 activation. Furthermore, analyses of clinical datasets revealed
that patients with head and neck cancers expressing high HO-1 and low clAP1 had the most favorable
prognoses.

Conclusion: Overall, the current study showed that caspase-dependent apoptosis is induced by DMC
through suppressing IAPs and activating the p38-HO-1 axis, which supports a role for DCM as part of
a therapeutic approach for OSCC.
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