PHIRHLHETT P ESEHL

I

£ SERNATE 3 v R B 5 R 2 TR B i henL WiE
p e

1

21
21
#
#

o

—_

RN

D EEUTE
© MOST 106-2632-B-040-002-
© 106#08% 01p 2 107#07” 31p

CLFEAET FE L (H)

T
PR AKE
N

P x ® 107 & 10 0 22




N
N Y
Boeo4p &

'mﬁﬁépiﬁm’iﬁ%&rwﬁwf%ﬁ"W%%*%ﬁﬁa

Wims %7 B e %q%?%’fi%‘ E’PFE BEAE R R o
Bt g e Fegd S s vopER S 24
BErREHIEFLBRE HPFELFIREZIES T EP 3B
?ﬁﬂ’ﬂwa#“{4#ﬁ$&ﬁi%é%ﬁ@ﬁ&&%ﬁﬁﬁ
o £ 482 % F5RNA (long non-coding RNA, LncRNAS)¥ % % -~ izlm
’f’?“li#f W% - LA mEAM o 4 TR R R Tt s

ﬁfﬁf@4%ﬁﬂﬁﬁﬁﬂﬁoﬂma“@'%EWMMWM%
W%%£"3@~§5ﬁ7%“°1®§5ﬂﬁ#§ g4

[ ¥=N- gﬁxié@f”“kﬁaum®+*@haﬁu1fmﬂf$%
FI (- )R a2 A RNA HOTAIRS v v, w0 o % 30 & 4
o LHOTAIRS v v i w0 o % e 50 8 & 4 > HOTAIR® 23 & 4 s
mre g B IRE ALV i@g % I ”# WAL A e @ HOTAIRZ 3B
' MHOTAIRZ 3™ Frap [ $ i #rof B s wie B o (2 )&
a2 B RNAD Fo i (2% BRid v MR B I 2o ¢ R FE S B R
MEG3*»t v =g i & :E ¥ ¥ A iz imoe iv > F T MEG3E % ceRNA# it %
75 /PIMEG3 promoter™ it % & # 4% %]+ } P5H 42 %]+ > PrognoScan
dmmmwﬁwﬂwwwﬁfééaﬁMM%ﬁﬁml’MM&EEaﬁv
% ' MALDHL /&4 % 7 ’a‘f'”ﬁ}?ﬂ4 X4 o (Z)ARE T IR oY
428 B RNAZ = 2 34 i85-Fluorouraci [#1 & B ac gt & % :2 & 2 7 El
Hﬁ”3ﬁﬁﬁ’%?i;ﬂﬁ}meﬁ&i5FWﬁ?ﬁi%E&o
OB FRAR R b SN 5-FU 0 27 A TR o a5-FUIL MW
&E’JE%W%4%¢WGW*H53ﬂ%Mﬂo‘lﬂﬁﬁﬁﬁ
» GMI# 17 2k 5-FUE 5% ey fbiifo & F A 405 o GMI i“g Seb-FU$
Ve imE cnim i A M o (L v VR F e Pl E B - B ML R
EO-FUA Eodf i RS L ¥ ) it e dhme F-= > HEMIF
RS a4 }}% B2 BEE o (2 )F3t R a2b%mERNA A X 2Rt & dnr
VeRR R AL 2 1T 88 IR B piA (salvianolic acid A)¥ T %
Ty im 72 SCC-9enim e 15 /E F 10 5 EF B > &7 1 FEd dr 4| MMP-
2601 i R E MO e e 5 2 R o L B piAY¥ >t p-c-Raf, p-
MEK1/2, and p-ERK1/2§%5 5 P B eifirdscd o ¥ 105 seify e
IncRNA- Gas5ﬂ”z‘ﬁle.’ e ?ﬂ” GashHeisiRNARJIZ ™ > € & f&d 2+ fis
FeAdrdrdlenime @A B F o SFL 121 2% > IncRNA-GashH ¥ it ‘)3‘\9
Bt s R ASTdr g ehr W“&am”?$§%¢ﬁL? » IncRNA-Gasb 4 *k g
o L—“’F‘ 7R s )%.mﬁgﬁ‘\‘#pérﬂ )%.m,r,}%r

COORRTOR % U R LR PIpEP L B F S L 5o
Fluorouracil ~ = X i+ £ %~

: Oral cancers can be preceded by clinically evident oral

potentially malignant disorders such as leukoplakia, oral
submucous fibrosis, and oral epithelial hyperplasia. To
reach the goal, an integrated project is organized with
four sub-projects that coordinates collaboration among
basic researchers, clinicians, pathologists to investigate.
The results of each part of project are shown as
followings: (1) Functional investigation the roles of the
IncRNA HOTAIR during oral potentially malignant disorders



oo Mg

pathogenesis: the upregulation of HOTAIR in oral submucous
fibrosis tissues, modulation of HOTAIR in fibrotic buccal
mucosal fibroblasts, arecoline enhanced HOTAIR in normal
buccal mucosal fibroblasts, downregulation of HOTAIR
inhibited arecoline induced gel construction. (2) Probing
the mechanisms and clinical significance of InckNAs on oral
cancer stemness and mesenchymal transdifferentiation:
IncRNA MEG3 lower expression in oral cancer specimens, the
role of MEG3 as a promoter, better prognosis with MEG3
expression by PrognoScan database, over MEG3 overexpression
reduced ALDHlactivity and in vivo tumor size. (3) Balance
of autophagy and long non-coding RNA regulation contribute
to sensitization of b-Fluorouracil resistance and
alleviation of b-Fluorouracil-induced adverse effects in
oral cancer: GMI, one fungal immunomodulatory proteins from
Ganoderma microsporum, prevented intestinal mucosa and
epithelium of tongue from damaged by 5-FU. GMI enhanced the
cytotoxicity of 5-FU in two oral cancer cells while GMI
would not promote this effect in an oral normal cell. In
conclusion, GMI alleviates 5-FU-induced damage and
decelerates apoptosis in normal alimentary tract tissue.
GMI may improve patients’ life quality. (4) The mechanisms
of long non-coding RNAs for anti-oral cancer effect on
metastasis and apoptosis by natural compounds: Salvianolic
acid A, a traditional Chinese medicine, has antithrombosis,
antiplatelet, anti-inflammation, and antitumor activities.
Our findings suggested that salvianolic acid A inhibits the
invasion and migration of OSCC by inhibiting the c-
Raf/MEK/ERK pathways that control MMP-2 expression. Our
findings provide new insights into the molecular mechanisms
that underlie the antimetastatic effect of salvianolic acid
A and are thus valuable for the development of treatment
strategies for metastatic OSCC.

oral potentially malignant disorders ~ oral cancer - long
non-coding RNAs ~ 5-Fluorouracil ~ natural compounds -~
translation research
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Oral cancers can be preceded by clinically evident oral potentially malignant disorders such as
leukoplakia, oral submucous fibrosis, and oral epithelial hyperplasia. In Taiwan, there are two million people
who have the areca quid chewing habit, which has been suspected to elevate the incidence of oral potentially
malignant disorders; about 80% of all oral cancer deaths are associated with this habit. Because of the higher
incidence rate of oral cancer in Taiwan, to investigate the carcinogenesis of oral cancer is urgent and the
molecular mechanisms will provide useful knowledge in prevention, diagnosis, and therapy. To reach the goal,
an integrated project is organized with four sub-projects that coordinates collaboration among basic
researchers, clinicians, pathologists to investigate. The specific aims of this proposal are: (1) Functional
investigation the roles of the IncRNA HOTAIR during oral potentially malignant disorders pathogenesis; (2)
Probing the mechanisms and clinical significance of IncRNAs on oral cancer stemness and mesenchymal
transdifferentiation; (3) Balance of autophagy and long non-coding RNA regulation contribute to sensitization
of 5-Fluorouracil resistance and alleviation of 5-Fluorouracil-induced adverse effects in oral cancer; (4) The
mechanisms of long non-coding RNAs for anti-oral cancer effect on metastasis and apoptosis by natural

compounds.
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1. HOTAIR (hox transcript antisense intergenic RNA )

HOTAIR &_p = B ﬁ;’#ﬁc EY éif{ﬁﬂlncRNAs% - o Rinn# 4 *t2007# 3 iz B i 22 & F R E 3] AL F](Hox
genes)HIncRNAs » & & 2 % HOTAIR[I] £ R 52058B 1 H ﬁ& C A4 RE12q13.13[2] 0 1T E K A
LA F ® dp THOTAIR 3% % % ¥ 5 4P ?«‘? BREr@ERAR > ¢ HGHEANHE S S EY Rk E
[3-5]° st Hpmre @ ¢ frHOTAIR@)i%IRg R phme g FIrH <« F LAV s RSz
BEA Eeng 4SRRI TS [6]0 I HRE gk MR HOTAIR G A& & x A5 AR 18 3 i endp &[T,
8] - HOTAIR#2 #X = >*HOXC# & (cluster) » > 2 v A & ch™ ;87 228 P FHOXCE & > @ 4518
7R FrAHOXDE & F 4265 § B 1% H Hpaend M & 3£ HOXDS - HOXD9 ~ HOXD10 ~ HOXD11
B3F A MBERY ﬁ&[9] o (¥ % 4551 ]+ pF » HOTAIRF & i i & ¢h#é it % = (functional domain) w
B EAd TR E £[10]° - & = ¢5’:$$, é‘b 22 polycomb repressive complex 2 (PRC2) 4F & 8.4
EoFimy e ip HOTAIR;ﬁ d PRC24F & #8.% & % fxE polycomb group (PcG) ¥+ F 3P % &q
7] BEEREZ T e Ry 39 RE2T (H3K27me3) KA e et g A cn gk F[11]

- B R A3 v 22 LSDI/CoREST1.% &[11, 12] » ;ﬁd o - 3 epid (H3K4) 2 7 At mﬁﬁﬂfljzfmﬂflj
A F A R[10,13] 2 &4 % E B om s iR 4 R AHHOTAIRM A 3 5 2 PRC2:A T (7% &by
PcGi-v Frinh Fl& R ied BB C “Td fnehR & F i3 4 (7% [10] - HOTAIRY ¥ 12§ B2 %]+ > 2
% HOTAIR/PRC2/LSDI14f & 8% » $:iE 7 fe o4 k2 & A 71 & m[12] -

Jth o HOTAIR A% sk ¢ & BAT ¥+ 8 A 4 R 7 SSHOTAIR: 4 R E 7 5 5 W50 m % th
Bel7402 ch3 2 o & ¥ i ih 14k 4 R %) 5 #r 4/ HOTAIR ¢ # F A F £ % 30 p7-9 (matrix
metalloproteinase-9) 25 ¥ p L 2 £ %]+ (VEGF) & E» RF L IFr4I[14] o A J1* ] FF P4
L HF (SIRNA) i fmre ¥ '8 IMHOTAIR A T » 4038 LT et hmbe ci3 5 5 & *‘J’TNF o @»
mie k= aATR R o T3 2 ¥PiE4n (cisplatin) 2P Z (doxorubicin) it B LR AT R [14, 15]
thi o AU MR :F: » HOTAIR~ F i & % i35 2 ol m 4 ~ M~ ] 827 LIE (5 4p Fﬁ[16,
17] < 1% -] * 4B POk P e $taedr I HOTAIR P 7 12§ »ce®d iimie 3 4 ~ 2~ ~ BB S BB 5F5 %

w Fe = [16 171 - # ¢ - B 7 B % RHOTAIRE + 4 A F #& # & 42 ( epithelial-mesenchymal
transition; §§ FLEMT ) en%]+ + g 4F 4k 39 (E-cadherin) 3 § 4p M Eo i i ip HHHOTAIR® ;ﬁ d BPEZH2 ~
H3K27me3 i & k33 & E-cadherinen& L E[16] - @ EMT ¢ AR F & v s s #[18]:% 5 v v2M[19]
VIR Redizal B I HOTAIRLJ’% & CClyzh % ﬁﬂ’i*ﬁéé«,sa‘_lb-ffia%“ 2BEEEF o ;KFJ;L#F, A
HOTAIR#: @ PRC24F & #8:8 % & ¥ — £ 5 ik it # & «hIncRNA MEG3fx# + (promoter) + > F|@
#r#IMEG3/p5384 12 [20] » B2 2% fo v H*)\?%v’ HOTAIR:HiE & £ E Rp i %7 25704 M > 1 ooy
T o R R B AP M ABAI D B AP .

2. v mrr A Rga

TR )]?if% — HT EEE T R i ,i*uff\’f—' e ki i = % i H_F 5 dnre b HT (extracellular
matrix ; §§ - ECM) hé& S 255 j272 T fearid 4 [21] o P w0 & Fodeih @2 ‘w2 (myofibrolasts ) A 1T =
ECM B R385 chE & F1F » ¢ &85 g 1 5 i 0 SU5 LI 8% ot 60 ([22:24] « ¥ 97) i 46
HeH_ A 3 = g i nve (fibroblasts ) 7T 3 ~im®e (smooth muscle cell) 2 fF - "* Tg AT s
v (o-smooth muscle actin ; f§ f a-SMA) [25] > B %2 B 5 ~ & ek & (mlcroﬁlament bundles )
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BV dwre nB Y - TR RIR[27, 28] 0 B ¥ G v R ERRT o SRR o ve B AT IR
FricEpEed e Mg LA AR m R auEAeY oAt e G BRI S A
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U A fnre A b B - BAFRRBAT 0 £ T S AR L o B P R e gk 2 -
TGF-B = AR i3 SR iE LM DRLFS o 3 0 2 prs dp 0 TGF-B 2 v skt e i b 3
[29-31]- # % © A M & 1+ INK/ATF2/Jun B2 [31] 8¢ b & s ¥e & s TGF-B[29]- @ = F 1 TGF-B

PG B 5 0% i 1 130 & EMT 49 b 71[30] § TGE- AT 1115+ § 3% TGF-PII 41 £ 48
EE B T AR o BTSSR & BB Gake B ek eh Smad2/3 0 i 2 A BARE T 0 K 4
% Smadd B &P EF e M e P p 0 BT A TR SIS KA R dr i B Flend m32] -
TGF-B I P52 5 i 880 83 F4p3 (5% » & 4 ff focal adhesion kinase (FAK )[33, 34]+ MAPK[35] -
Rho[36] ~ INF-y[37]% » @& 5L P dp = ivih imie & 1t Savi e mie chpt j » 27 INFy &
R R &Y 2 LT #rd] TGF-B/Smad B inye i 3 g 0 o-SMA & 9 R -v e 4 [38]- ¥ ¢
& TGF-B 3% @ EMT % 2 chi2? - Rho Rlkdp &1 82 TGF-B & i o-SMA fcde + cniifz § § M[36] -

EMT4p b fLimre 2 4 R #0003 B Flmse endfAR o I % 602008 T A2 § o &
WEA S BFRANE BB PRER £ o b LN R BRI M o do b BT
2 i EMT e S & v vk s o R[1818 5 v k(1915 % oM o o TGF-Brk 7 i8 it 7 BT
pEL RS e B 40 S FEMTEBAE[39] 0 i § 1 5 aveiha® mme A4 o AP LD e AT
it B FIRF SEMTES T 2R ImZ ildedregas wie 2§ L5 M > 5]4cZEBI[40] 2
TWIST[41] - 82 2% © =wHOTAIRZ EMTAp B » @ TGF-B{ % i* EMThE & F]5 > p & (4% £ & HTGF-p
ZHOTAIRE W 3 4 BP B K2 B g4 o g™ it coBf i« ¥ b i 5 123 $ HOTAIR A
s R e AR R St L E L e R
F 3B
Ak R % e 5 R HOTAIR *0 v szt & 2 ¥ 3 2 (dysplasia) 2 v 922040 4 i (oral submucous
fibrosis) cnes? 24 3 A A o ¥ HOTAIR ¢ A3 7T 1% kfr Wt # &35 (5 ch |3 > v
ERT R PR A A LS QEFAP o Fadks 1% HOTAIR 1F 5 v v g5 % Hifip 515§
R RE R R T gt B e gttt s s R d TGF-B1 ASZE 6 e ¥ AR b (buccal
mucosal fibroblasts) ¢ 3 4r HOTAIR 7% I o 4ok w0 3 974k > 154 € 3 4c TGF-Bl hk s Fm 1@
m@ﬁ#@%ﬁwwhoﬂﬁ’%ﬁ}mlﬂRﬁ%m€%ﬁF*ﬁﬁ%ﬂﬂﬁ%ﬁﬁ?@*ﬁ%“$%°
FAPOEL S S 0 HOTAIR ot %2 chrt it £ § 2 Rie- H P o A3 % 5434 HOTAIR * v
VER T ORI E & K LA L K 42N RNA G o F R o ke gm0 2 R R R R
Bk Ry e s

IPE-FLRE

B - : HOTAIR st r iz s R 2% F R AR - (A)fI* IncRNA microarray % 2 3 F 31 § dg )

HOTAIR ** F A3 2 sk 28 (DI, D2)gar ¥ v gt A w5 (N1, N2)F ;(B)f!* IncRNA microarray
24 5 F g g HOTAIR »t v W3k T it g a2 wre 2 TGF-P i®* & § WA HR A e
(buccal mucosal fibroblasts, BMFs) % % #;(C) * rpFz & R & fes 4 F Bk TGF- (7% 3 A 55
¥ A A4 e ¢ £ 8 HOTAIR » (D) * T pF 2.8 K & vl 4 £ b HOTAIR v #2b0f™ g it
B F A Re(B) A4 M3 A Ui AT AL w7 (fibrotic buccal mucosal fibroblasts, fBMFs )JHOTAIR
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i A% A R 4 (IRB)P L B4 B AR & d Aler 92805 24504 fc B - & 8 2 RNA later
(QIAGEN) LA "Lr,a A E AR E48 ) BN = A RNAZ B H ﬁ? 223-80°C II;’—,; o I WP
R Eprud 4y F s~ #THOTAIRZ L E -
e %€ RNA 53~
fwPe % Feu B ( trypsin ) R i# “‘m’—’é’ﬁ‘}i}i?é » 121000 rpm;%}ﬁt'u 5 mdasved bR o v 1ml
TRIzol reagent (Invitrogen Life Technologies) » ;2 & fs # % 54 48> 2. {4 » BCP ( bromochloropropane)
100ul > F TR ERIIES - #FEFE S év\‘fﬁ?; 212000 rpm ( Eppendorf, F45-30-11) % 4°C &t
15 g BB P R R MRS B o £ 4o » B 5 (isopropanol )i frim g B 5 A 4E0 T 4
C 12000 rpm ( Eppendorf, F45-30-11) &< 10 445 > 2 “fi Gk o T2 75D% JFpE 500l ik k
A E Fefn RNA» £33 08 12000 rpm &t 5 448 > @HEFRE Y St 4 b %7 R 30 RNA» RNA 0k
F 5184~ 20 ul diethylpyrocarbonate ( DEPC )&J2 i -k w4 » B £ H 260 nmex 5k & ¥ 3+ 5 RNA K
B oo
T e g F @R & FFR 4 F & (quantitative real-time transcriptional PCR, qRT-PCR) 4 4%
# 1pg 2RNA F 45 343 § P pEF L (cDNA) > 78 {4 >t StepOnePlus™ Real-Time PCR System
(# WApplied Biosystems = )it {7 & T pF R & fis4ars Ji (quantitative real-time transcriptional PCR)
T 5% e

Primer Forward Primers Reverse Primers

Name

HOTAIR GGTAGAAAAAGCAACCACGAAGC | ACATAAACCTCTGTCTGTGAGTGCC
GAPDH CTCATGACCACAGTCCATGC TTCAGCTCTGGGATGACCTT

Rt 4g

F1* Sigma plotsi3t it 48 4~ 7 % % > 12 Student’s paired t testA 47 > % p<0.05R] £ 77 & 3 53t L & o F %

2% meant-SD# 7+ o

i # }F-‘,-a- = & 2 & R §|AHOTAIR shRNA

Bop+ 48 d biosettia 2 F = ¢ pE{F o M- pLV-hU6-EFla-green-shHOTAIR % lentivector plus helper
plasmid ( VSVG % Gag-Pol) R {rfs 4] * Lipofectamine 2000 ( LF2000, Invitrogen, Calsbad ) * I #& %
3 293T Mm%z > A8 ] P s fc fk b iR ¥ BIMp = (lentivirus ) o B0 % chiw?e 4e » 8 pg/ml polybrene
( Sigma-Aldrich )# 4] * lentivirus g % > F] 5 o 1\1 B4 G %¢ § k9 ( green fluorescent protein,
GFP ) ¥ JI# i fmee h#-F 3 GFP thiwm®e 23 » GFP 1T 4 'w®e &3 7 42 4 & # ¥ £ I shRNAi



=g & ¥ ° HOTAIR shRNA B 7 4 = : Sh-HOTAIR-1:
5’-AAAAGGAGTACAGAGAGAATAATTTGGATCCAAATTATTCTCTCTGTACTCC-3";Sh-HOTAIR-2:5’
-AAAAGCTTCCTTGCTCTTCTTATTTGGATCCAAATAAGAAGAGCAAGGAAGC-3’ -

%l 3-¢ 348 4457 5 (Collagen contraction assay)
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(serum-free)ss &% » £ 3% 37°C B & 53 1~5 LR s Mg A5 p R T & * Imagel 388~ 47
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¥ #% 75 ( Cell migration assay )
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F % TGF-Bl e 75 5k o2 '8 M & 4 o-SMAE Coll Al B 4 lmPe /8= [44] o iz “’K%;' 7+ IIMEG3#
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F 5 Prfp ¥+ p B 4> & > MEG3© 3 L+ E?p53 DNA % & % (DNA-binding domain) #
BE A EPSIT A TISI] 0 F 2 ARER T LR 2] o v R [46]8 VR e [S1] 5 2 o KA LE
FIMEG3 2 %% J w2 448 44 (cisplatin) # 4 L& 4phd - P %0 & &7 i {%’gﬂ 3 rp53/Bel-x1 [52] & 7%
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P e foff ik ¢ ' KMEG3#h4 RE > I P54 % 1 Wnt-7b/GSK-3p/B-catening /2 [56] © B 2R 3%F7 7 4
NMEG3 fe v St m e ¥ RIEG 7 AL 1 B & 0 MEG3 ek 2 83 € SR itle e Sl 4o B W
P
2. piziwmre
J¥¢ fore (cancer stem cells ) * fi & *fB; 4242 fm¥e (tumor initiating cells ) < % 1997 # > Bonnet £ Dick
KA T 29 & gm & (acute myeloid leukemia) ¥+ £ 5~ CD34'CD38 w#s i ji & #% 9% i3 S i 4L 4
Fall > 3 RSB himi e § o] B A8 L Ry, k[57] = 5 % - BEEF Bizwee s g 4 &
o Bie PR BERSAFIRG Ritw o FLUE GfweHBEDEL CRF EHS > L2
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Pripat #31]?_@& Fe#d 224 v @Rpizweagd 3 M62] &k &mg'\{Bml—l ,T&Zv}t’s:é b1 S L £
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%5“ﬁiﬁ**ﬁwpﬁﬂQﬁﬂ’égMﬂBme¥; EAFIME T &mmﬁw’@TH¢
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Preparation for 5-fluorouracil, GMI

5-FU was purchased from NANG KUANG PHARMACEUTICAL CO., LTD. (Tainan, Taiwan). The structure
of 5-FU is shown in Fig. 1A. The original concentration of 5-FU was 50 mg/ml and was diluted to 10 mg/ml
with PBS. For animal experiments, Reishimmune-S were used which were purchased from Mycomagic
Biotechnology Co., LTD. (New Taipei City, Taiwan) and GMI was the main ingredient of the edible
mushroom nutritional supplement in Reishimmune-S. Reishimmune-S is a dietary ingredient approved by
FDA in 2015. The protein structure of GMI was demonstrated in Fig. 1B. A slice of Reishimmune-S had 72
mg and was dissolved in 800 pl PBS. For cell experiments, GMI, manufactured by Mycomagic
Biotechnology Co., Ltd. (Taipei, Taiwan), was generated and ameliorated from G. microsporum. The detailed
expression methods of GMI were described in our previous study'®.

Animal experiments

All animal experimentation procedures were conducted according to the Affidavit of Approval of Animal Use
Protocol, Chung Shan Medical University Experimental Animal Center, Taichung, Taiwan (Approval No:
1375). Five-week-old male BALB/c mice (body weight 18-20 g) were purchased from the National
Laboratory Breeding Research Center in Taiwan. Mice were housed under pathogen-free conditions with a 12
h light/12 h dark cycle, and fed an autoclaved diet with ad libitum access to standard rodent chow (LabDiet,
5001) during the study. After one week, animals were randomly divided into three groups consisting of five
animals each: (1) Control group: from day -3, 200ul PBS were administered by gavage twice daily; (2) 5-FU
group: 5-FU were dissolved in PBS and administered by a single intraperitoneal (i.p.) injection (50 mg/kg/day)
to induce oral and intestinal mucositis on days 1 to 4 and 8 to 11. The accumulated dose of 5-FU was similar
to those reported in previous studies'’. (3) 5-FU+GMI group: Reishimmune-S (GMI) 72 mg was dissolved in
800 pl PBS and administered by gavage at 18 mg per mouse twice for 3 days before 5-FU injection. The
schematics of the treatment regimen is shown in Fig. 1C. All animals were sacrificed on day 14. Blood
samples were obtained with some of the blood rinsed EDTA to prevent coagulation and used to determine

complete blood count (CBC) on a Hemavet automated cell counter (Sysmex KX-21). The remaining blood
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was centrifuged at 4 °C and the plasma was frozen at—80 °C until analysis. A 10-cm section of the proximal
jejunum was collected and gently flushed with saline. The contents of the jejunum and tongue were
immediately removed were removed and fixed in 10% buffered formalin for 24 h for histological analysis and
scoring.

Histological analysis

For the assessment of pathological changes in jejunum and tongue, these organs were fixed in 10%
formaldehyde solution and embedded in paraffin. Five micrometer sections were stained with haematoxylin
and eosin (H & E). The method for producing histological samples was followed by our previous study'?.

Cell line

SCC9, a human tongue squamous cell carcinoma cell line, SAS, a human oral squamous cell carcinoma were
cultured in Dulbecco's modified Eagle's medium supplemented with an equal volume of a nutrient mixture,
F-12 Ham's medium (Life Technologies, Grand Island, NY, USA), 10% fetal bovine serum (Hyclone
Laboratories, Logan, UT, USA), 2 mM glutamine, 100 U/ml penicillin, 100 pg/mL streptomycin. SG,
immortalized human gingival keratinocytes was cultured in Dulbecco's modified Eagle's medium supplement
with compounds mentioned above without F-12 Ham's medium. The medium for SCC-9 also contains 400
ng/ml hydrocortisone and 1% non-essential amino acids (NEAA). All cell cultures were maintained at 37 °C
in a humidified atmosphere of 5% CO:..

Cell viability

2 x 10* tongue squamous carcinoma cells, SAS and SCC9 were seeded onto 96-well plates containing 100 pl
of culture medium. After 24 h incubation, the medium was carefully removed and 100 pl of fresh medium
with different concentration of 5-FU (0, 1, 10, 100 uM) and different concentration of GMI (0, 0.3, 0.6, 1.2
uM) was added. GMI was pretreated for one hour before 5-FU was added. Cells were treated with 5-FU and
GMI for 24 and 48 h. At the end of this process, the medium was carefully removed and 100 pl of fresh
medium containing 0.5 mg/ml MTT (Thiazolyl Blue Tetrazolium Bromide) (Sigma, M 2128) were added to
the wells. The intensity is measured colorimetrically at a wavelength of 570 nm. Absorbance values are
presented as the mean + SE of three replicates for each treatment. Cells in controls and compound controls
were included. Absorbance of untreated cells was considered 100%.

Western blot analysis

Cells were lysed with RIPA buffer containing protease and phosphatase inhibitor cocktail (Roche, 04 693 159
001) and protein concentration was assayed with Bio-Rad Protein Assay

Kit (Bio-Rad, 500-0006). Equal amounts of proteins from each sample were separated by sodium dodecyl
sulfate polyacrylamide gel electrophoresis and transferred to polyvinylidene difluoride membrane (PVDF)
(Amersham, RPN303F). Membrane was blocked for 1 h in TBS containing 5% nonfat milk and 0.2% Tween
20. For the detection of Bax, Bcl-2, PARP, caspase 7, cleaved caspase 7 and B-actin, monoclonal anti-Bax
(Cell Signaling, 2772), monoclonal-Bcl-2 (Cell Signaling, 4223), monoclonal anti-PARP (Cell Signaling,
9542), monoclonal caspase 7 (Novus Biologicals, NB100-56529), monoclonal cleaved caspase 7 (Cell
signaling, 9491) and monoclonal anti-B-actin (Sigma, AC-40) were incubated with membranes at 4°C
overnight. Membranes were subsequently washed for 3-5 min in 0.2% TBS-Tween 20, incubated in
HRP-conjugated secondary antibody for 1 h, washed again and visualized with enhanced luminol reagent for
chemiluminescence (PerkinElmer, NEL104).

Flow cytometry

SAS and SCC9 cells (8 x 10° cells/60 mm dish) were first pretreated with GMI (0.3 or 0.6 uM) for 1 h, and

then co-treated with GMI and 5-FU (10 puM) for 48 h. After that, cells were washed twice with pre-cooled
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PBS, trypsinized, and incubated with a binding buffer containing Annexin V-fluorescein isothiocyanate (FITC)
and propidium iodide (PI) (BioVision, K101). Flow cytometry analysis was performed using FACScalibur
Flow Cytometer (BD Biosciences). A minimum of 10,000 cells were analyzed per sample and illustrated as
dots plot using CellQuest Pro software.

Statistical analysis

All data are presented as mean + standard deviation (SD). In our animal study, statistical comparisons of the
different treatment groups were carried out by Student’s t test or Tukey post-hoc test in ANOVA. p <0.05 was

considered statistically significant.

RS

Body weight loss and anorexia are common adverse effects after treatment with 5-FU. To figure out whether
these adverse effects are associated with mucositis, the weight, diet, and water intake were first measured
daily and the results of all groups were compared. Those mice in the 5-FU group had higher body weight (BW)
loss than those in the control group and there was significant loss on day 9 to 11(Fig. 2). However, the BW
loss of the mice in the 5-FU+GMI group were significantly less than those in the 5-FU group on the second
week. In addition, all groups which were injected 5-FU had worse food and water intake after 5-FU injection
in first week (Data were not shown). And then, two to three days after the injection in the first-week, the
group of 5-FU, 5-FU+GMI could have a better diet. Food intake of the 5-FU+GMI group could even recover
closely to the control group. However, because we didn’t use the metabolic cage and all mice in the same
group were fed in one cage, the standard deviation of diet and water consumption could not be measured.
Effects of GMI on Complete Blood counts (CBCs)

Chemotherapy, including 5-FU usually leads to severe leukopenia. To figure out whether GMI could prevent
mice from 5-FU-induced leukopenia, we analyzed the complete blood counts. The data is shown in Table 1.
When comparing to the control group, we observed significant decreases in white blood cell WBC counts in
5-FU-treated mice (p < 0.01). However, GMI administration could only slightly increase the WBC counts but
there was no significant difference between the 5-FU alone group and the 5-FU+GMI group. In addition,
mean corpuscular hemoglobin content (MCH) and mean corpuscular hemoglobin concentration (MCHC)
significantly rose in the 5-FU+GMI group compared to the control group (p < 0.05).

Effects of GMI on oral and intestinal histology in 5-FU treated mice

When mucositis happens after treatment with 5-FU, leukocytes infiltration is an important process of
inflammation and helps healing of tissue. To know whether GMI can prevent damage of intestinal mucosa
induced by 5-FU and whether GMI can alleviate leukocytes infiltration, the histology of jejunum samples
were observed with H&E staining. Repeated administration of 5-FU (50 mg/kg) caused substantial changes in
the intestinal mucosal layer including flattened epithelial layer, shortened villi and thinning lamina propria
with inflammatory cells infiltration (Fig. 3A). The mucosa in 5-FU group underwent nercrosis and the villi
were almost unable to be determined. Intestinal villus length and crypt of Lieberkiihn depth was determined
on NIS-Elements D 3.2 imaging system. Mice treated with GMI prior to 5-FU showed significant reductions
in structural damage to the mucosal layer and shortening of intestinal villus length compared to mice treated
with 5-FU alone (Fig. 3B and 3C).

As for tongue tissue, we can see that 5-FU administration led to a significantly thinner mucosa when
comparing to the control group (Fig. 3E). In addition, 5-FU also damaged the filiform papilla on the mucosal
layer and made them fewer compared to the control group. However, GMI administration could protect the

tongue epithelium from damage. After GMI treatment, the thickness of tongue mucosa could recover to a
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degree that is similar to the control group (Fig. 3F) and the filiform papilla could be observed more frequently
than the 5-FU group.

GMI protects intestine from apoptosis after 5-FU treatment

5-FU might inhibit proliferation of mice intestine crypt and increase the number of cleaved caspase 3 and
caspase 8-positive cells'®. This indicates 5-FU induced apoptosis of intestine mucosa. Therefore, to figure out
whether GMI can attenuate apoptosis of enterocytes in small intestine caused by 5-FU, proteins of mice
intestine tissue were extracted and the expression of some apoptosis markers was analyzed by western blot.
The data is shown in Fig. 3D. In 5-FU+PBS group, the expression of anti-apoptosis protein, Bcl-2 was
decreased while the expression of Bax and cleaved caspase 7 were increased. At the same time, the
5-FU+GMI group showed reversed expression of Bcl-2 and Bax. However, there were no expression
difference of cleaved caspase 7 between the 5-FU+PBS and the 5-FU+GMI group.

GMI enhances the cytotoxic effects of 5-FU on oral cancer cells

To confirm whether GMI may interfere with the therapeutic effect of 5-FU on head and neck cancer, we
assessed the cell viability of two oral cancer cell line and one oral keratinocyte cell line. Cells were first
pretreated GMI with three doses (0.3, 0.6, and 1.2 uM) for one hour and then treated 5-FU with different
doses (1, 10, 100 uM) for 24 and 48 hours. Finally, MTT assay were used to analyze the cell viability. The
results showed 5-FU induced oral cancer cell death in a concentration-dependent manner. Compared to the
untreated cells, cell death of 38% and 6% at 24 h (Fig. 4A and 4C) and 53% and 17% at 48 h (Fig. 4B and 4D)
were observed for SAS and SCC9 cells treated with 5-FU at 100 uM. All data have significance except SCC9
at 24 h. For treatment of lower dose of GMI (0.3 uM), GMI only could significantly enhance the cell death of
SAS cells on the treatment of highest dose of 5-FU (100 uM) at 48 h while the highest dose of GMI (1.2 uM)
could induce higher cell death when cells were co-treated with different doses of 5-FU. The combination
effect was more obvious in SCC9. However, there was little influence on cell death when SCC9 cells were
co-treated with different doses of GMI. As for the results of SG, the oral keratinocyte, significant cell death
was only observed when cells were treated 100 uM 5-FU at 48 h while there were no enhancing effects
observed in co-treatment of 5-FU and GMI (Fig. 4E and 4F). For two cell models, we didn’t observe a higher
cell viability when cells were pretreated with GMI, which indicated GMI would not interfere with the effect of
5-FU on oral cancer but may enhance the cytotoxicity. However, this enhancing effect only appeared in oral
cancer cells but not normal cells.

GMI enhances apoptosis of oral cancer cells induced by 5-FU

With the cell viability result, we further investigate whether GMI could enhance the 5-FU-induced apoptosis
on oral cancer. 0.3 or 0.6 pM of GMI were pretreated for one hour and then 10uM of 5-FU were co-treated for
48 hours. Western blot and flow cytometry were used to analyze the apoptosis. For the western blot results,
the level of cleaved caspase 7 was increased in all treatment group in SAS cells (Fig. 5A), especially the 0.6
uM GMI alone and the 5-FU alone group. The cleaved form of PARP was expressed most obviously in the
5-FU plus 0.3 uM GMI group. For SCC9 cells, the highest level of cleaved caspase 7 were observed in the
GMI alone groups and the 5-FU plus 0.3 uM GMI group (Fig. 5B). Also, there were an increasing expression
of cleaved PARP appeared in the 5-FU alone group. Furthermore, Annexin-V and PI staining were applied to
confirm apoptotic changes in 5-FU and GMI treated with SAS and SCC9 cells (Fig. 5C and 5D). The results
revealed that both cells treated 5-FU for 48 h exhibited late apoptosis. There were 17.25 and 8.61% for SAS
and SCCO cells in the late apoptosis stage respectively. SAS cells showed a dose-dependent apoptosis after
treated GMI while obvious apoptosis was observed in SCC9 treated the middle dose of GMI. For combined

treatment, both cells exhibited a good response of either apoptosis or necrosis. More cells in necrosis appeared
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in SAS cells while more cells in late apoptosis appeared in SCC9 cells. Both cells demonstrated a

dose-dependent response after co-treatment of 5-FU and GMI for 48 h.
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Fig. 1

The schematics of experimental procedure and the chemical structure of 5-FU and GMI. (A) The structure of
5-FU (B)The protein structure of GMI. (C) Six week-old mice were divided into three groups and treated as
follows: (1) PBS as control, (2) 5-Fluorouracil plus PBS, (3)5-Fluorouracil plus GMI. The 5-FU-treated mice
were pretreated with Reishimmune-S (GMI) (36 mg/day) for 3 days before 5-FU injection. 5-FU was injected
on day 1 to 4 and day 8 to 11. At day 7, blood was collected to do CBC analysis. At day 14 after the final

injection of 5-FU, mice were sacrifice and the blood serum were collected.
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Fig. 2

The effects of GMI on mice body weight. Body weights of mice were measured every day before GMI was
fed. The percentage of body weight on every mice were calculated when it was compared to the control group
at day -3. Means + SD were showed. *, p < 0.05 when it was compared to the control group. #, p < 0.05 when
it was compared to the 5-FU + PBS group.
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Histological changes in the intestinal villi and tongue were determined using H&E staining. (A) The upper
three pictures showed the longitudinal section of jejunum on 40x field while the lower three pictures showed
the structure on 100x field. (B)(C) The villi length and crypt depth of intestinal villi were randomly measured
in different parts of jejunum on the same group of samples. *** p < 0.001. (D) Cell lysates of intestinal

samples were extracted and the level of Bcl-2, Bax, and cleaved caspase 7 were analyzed by western blot.

B-actin was used as an internal control. (E) The upper three pictures showed the cross section of tongue on
40x field while the lower three pictures showed the structure on 100x field. (F) The epithelial thickness of the

tip tongue was measured. ***, p <0.001. Data presented are means + SD.
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Fig. 4

The effects of 5-FU and GMI on cell viability of SAS and SCC9 cells. (A)(B) SAS, (C)(D) SCC9 cells, and
(E)(F) SG cells (1 x 104 cells/well of 96-well plate) were treated with various concentrations of GMI (0, 0.3,
0.6 and 1.2 pM) and various concentration of 5-FU (0, 1, 10, 100uM) for 24 and 48 h. Cell viability was
analyzed by the MTT assay. The untreated group was presented 100 % and the percentages of other groups
were calculated versus the untreated group. Means + SD were showed. *, p < 0.05 versus the untreated group

while #, p < 0.05 versus the same concentration of 5-FU but non-treatment of GMI group.

19



(A) SAS (B) 5CCH
SFluorowracil (yM) 0 0 0 10 10 10 S-Fluorouracil (ud) 0 0 0 10 10 10
GMI (M) 0 03 06 0 03 06 GMI (M) 0 03 06 0 03 06

Caspase T-pra form Caspase 7-pro form

Caspase T-cleaved form

PARP-pro form
PARP-cleaved form

PARP-pro form
PARP-cleaved form

P-actin

©)

(i) pawanoaog ¢

GMI (uM)

D) 0.6

-----

Annexin V

Pl

o
() powan

Fig. 5

The effects of 5-FU and GMI on the apoptosis of SAS and SCC9 cells. Apoptosis-related proteins were
detected by western blot after (A) SAS and (B) SCC9 cells (8 x 105 cells/60 mm dish) were treated with
various concentrations of GMI and 5-FU for 48 h. GMI was pretreated for 1 h before 5-FU. B-actin was used
as an internal control. (C) SAS and (D) SCC9 cells (8 x 105 cells/60 mm dish) were treated the same way as
(A) and (B). The number of apoptotic cells were assessed by Annexin-V and PI staining through flow
cytometry.

Table 1 The effect of 5-FU and GMI on complete blood counts.
Wi

HGBgdl)  HCT(%) MCV(l)  MCH(pg)  MCHC(zdl  PLT(-10%0)

155

* p< 001, **, p = (01 versus the control group. Data presemed are means + SD.
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Abstract

The metastasis of oral squamous cell carcinoma (OSCC) is one of the most important causes of
cancer-related deaths. Thus, various therapeutic strategies have been developed to prevent the metastasis of
OSCC. Salvianolic acid A, a traditional Chinese medicine, has antithrombosis, antiplatelet, anti-inflammation,
and antitumor activities. Here, we provide molecular evidence indicating that salvianolic acid A exerts its
antimetastatic effects by markedly inhibiting the invasion and migration of oral squamous SCC-9 cells. SCC-9
cells were treated with various concentrations of salvianolic acid A to further investigate the precise
involvement of salvianolic acid A in cancer metastasis. The results of zymography, and Western blotting
indicated that salvianolic acid A treatment may decrease matrix metallopoteinase-2 (MMP-2) expression.
Salvianolic acid A also inhibited p-c-Raf, p-MEK1/2, and p-ERK1/2 protein expression. In addition,
salvianolic acid A also increased the long non-coding RNA (IncRNA) Gas5 expression, while treating Gas5
siRNA reversed SCC-9 cell migration. Our findings suggested that salvianolic acid A inhibits the invasion and
migration of OSCC by inhibiting the c-Raf/MEK/ERK pathways that control MMP-2 expression. Our

findings provide new insights into the molecular mechanisms that underlie the antimetastatic effect of
20



salvianolic acid A and are thus valuable for the development of treatment strategies for metastatic OSCC.
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RESULTS
Salvianolic acid A has no cytotoxic effects on SCC-9 Cells

In this study, the cytotoxicity of salvianolic acid A was determined by treating SCC-9 cells with various
concentrations of salvianolic acid A for 24 h. Cell viability was then quantified through MTT assay. Relative
to that of the controls, the cell viability of SCC-9 cells treated with salvianolic acid A was not significantly
altered (Figure 1). Thus, at concentrations of 0 to 50 uM, salvianolic acid A exerted no cytotoxic effects on
SCC-9 cells. Therefore, salvianolic acid A was applied at this concentration range in the following

experiments.

Salvianolic acid A inhibits the migration and invasion of SCC-9 cells

The inhibitory effect of salvianolic acid A on the migration and invasion of SCC-9 cells were examined
to screen for potential preventive effectors for oral cancer metastasis. A wound healing migration assay was
performed to analyze whether salvianolic acid A affects cell migration. SCC-9 incubated with 0.5% FBS
exhibited markedly promoted cell migration in the wound area for 0-48 h after wounding, whereas those
treated with salvianolic acid A showed significant delays in wound healing under the same conditions. These
results showed that salvianolic acid A significantly inhibited the migration of SCC-9 (Figure 2A) cells (p <
0.05). The inhibitory effect of salvianolic acid A on the invasion and migration of SCC-9 cells was examined
with a Boyden chamber assay. Salvianolic acid A significantly reduced the migration (cells seeded on an

uncoated filter) and invasion (cells seeded on Matrigel-coated filter) of SCC-9 cells (Figure 2B).

Salvianolic acid A has inhibitory effects on MMP-2 enzyme activity, protein expression, and mRNA
expression

To clarify the involvement of MMP-2 in the inhibitory effects of salvianolic acid A on cell invasion, the
effects of salvianolic acid A on MMP-2 activity was investigated through gelatin zymography assay.
Salvianolic acid A significantly suppressed MMP-2 activity in SCC-9 cells (Figure 3A). Western blotting was
then performed to assess the effects of salvianolic acid A on MMP-2 protein expression. Treatment with
salvianolic acid A also inhibited MMP-2 protein expression in SCC-9 cells (Figure 3B). Semi-quantitative
RT-PCR and real time PCR analysis were performed to further evaluate if the significant regulatory effect of
salvianolic acid A on MMP-2 occurred through transcriptional regulation. Salvianolic acid A treatment
significantly decreased MMP-2 mRNA levels (Figure 3C). The results of these analyses collectively
demonstrated that salvianolic acid A reduces MMP-2 activity by inhibiting MMP-2 expression at the mRNA

and protein levels.
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Salvianolic acid A inhibits the phosphorylation of c-Raf, MEK1/2, and ERK1/2 in SCC-9 cells

The mechanisms that underlie the inhibitory effect of salvianolic acid A on the invasion ability of and
MMP-2 activity in SCC-9 were further investigated by studying its effects on MEK/MAPK and FAK
pathways. As shown in Figure 4, salvianolic acid A significantly inhibited the phosphorylation of c-Raf,
MEK1/2, Src, and FAK in SCC-9 cells. Moreover, salvianolic acid A significantly inhibited the
phosphorylation of ERK1/2 but did not affect that of p38, and JNK1/2 (Figure 5).

Salvianolic acid A inhibits MMP-2 expression and cell invasion by inactivating MEK /ERK1/2 signaling
pathways

To further determine whether the inhibitory effects of salvianolic acid A on MMP-2 expression and cell
migration are mainly mediated through the inhibition of the MEK/ERK1/2 signaling pathway, SCC-9 cells
were pretreated with a MEK inhibitor (U0126; 10 uM) for 30 min and then incubated with or without
salvianolic acid A for 24 h. The results of Gelatin zymography analysis demonstrated that combined treatment
of salvianolic acid A and U0126 significantly suppressed MMP-2 activity in SCC-9 cells (Figure 6A). The
results of Boyden chamber assays showed that combined treatment with 25 uM salvianolic acid A and 10 uM
U0126 could further reduce cell migration by 59% (Figure 6B). These results indicated that salvianiolic acid
inhibits MMP-2 expression and migration in SCC-9 cells partly by inactivating MEK/ERK1/2.

Salvianolic acid A Induces Expression of IncRNA Gas5, Causing reduced cell migration of SCC-9 cells
To examine whether IncRNAs participate in salvianolic acid A-mediated cell migration, real-time PCR
was performed to assess IncRNA expression status in SCC-9 cells treated with salvianolic acid A. As Shown
in Figure 7, expression of IncRNA, GasS5, was significantly increased after salvianolic acid A treatment, while
IncRNA RAB11B-AS1, H19 and HOTAIR were no changed. Moreover, treatment with Gas5 siRNA
significantly inhibited Gas5 expression (Figure 8A), and salvianolic acid A-mediated cell migration effects
were reversed when Gas5 was silenced during Gas5 siRNA treatment (Figure 8B). These findings indicate

that the anti-metastasis mechanisms of salvianolic acid A are due to regulation by IncRNA Gas5.
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Figure 1. Effect of salvianolic acid A on the viability of SCC-9 cells. Cell viability of SCC-9 cells treated
with 0, 12.5, 25, or 50 uM of salvianolic acid A for 24 h was determined through MTT assay. Data represent
the mean + SD of three independent experiments.
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Figure 2 Effects of salvianolic acid A on the migration and invasion abilities of SCC-9 cells. (A) Photographs
show the wound closure ability of SCC-9 cells treated with the salvianolic acid A (0, 12.5, 25, or 50 uM).
Wound healing assay was then performed. (B) SCC-9 cells were treated with salvianolic acid A at a
concentration of 0, 12.5, 25, or 50 uM for 24 h and then subjected to migration and invasion assays. *p<0.05

as compared with the control.
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Figure 3 Effects of salvianolic acid A on MMP-2 activity, protein expression, and mRNA levels in SCC-9
cells. (A) Gelatin zymography was performed to measure MMP-2 activity in SCC-9 cells treated with
different concentrations of salvianolic acid A for 24 h. (B) Western blot analysis was performed with B-actin
as the internal control to measure MMP-2 protein expression levels in SCC-9 cells after salvianolic acid A
treatments. (C) For the quantification of MMP-2 mRNA levels, total RNA was extracted from SCC-9 cells
and subjected to semi-quantitative RT-PCR and real time PCR. *p<0.05 as compared with the control.
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Figure 4 Inhibitory effect of salvianolic acid A on the phosphorylation of c-Raf, MEK1/2, Src and FAK.
SCC-9 cells were treated with an indicated dose of salvianolic acid A (0, 12.5, 25, or 50 uM) for 24 h, and
cell lysates were then subjected to SDS-PAGE followed by Western blotting. *p<0.05 as compared with the

control.
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Figure 5 Inhibitory effect of salvianolic acid A on the phosphorylation of MAPK pathway. SCC-9 cells were
treated with an indicated dose of salvianolic acid A (0, 12.5, 25, or 50 uM) for 24 h, and cell lysates were then
subjected to SDS-PAGE followed by Western blotting. *p<0.05 as compared with the control.
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Figure 6 Effects of MEK inhibitor (U0126) and salvianolic acid A (SAA) on MMP-2 activity and cell
migration. (A) SCC-9 cells were plated on 24-well plates, pretreated with U0126 (10 uM) for 30 min, and
then incubated with or without salvianolic acid A (SAA) (25 uM) for 24 h. Culture media were subjected to
gelatin zymography for the analysis of MMP-2 activity. (B) SCC-9 cells were pretreated with U0126 (10 uM)
for 60 min and then incubated with or without salvianolic acid A (SAA) (25 uM) for 24 h. The cells were then
subjected to Boyden chamber migration assay. Data represent the mean = SD of at least three independent
experiments. *p<0.05 as compared with the control. #Significantly different, p<0.05, when compared with

salvianolic acid A-treated group.
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Figure 7. Effect of salvianolic acid A on the IncRNAs expression of SCC-9 cells. LncRNAs expression of
SCC-9 cells treated with 0 or 50 uM of salvianolic acid A for 24 h was determined through real-time PCR
assay. Data represent the mean = SD of three independent experiments. *p<0.05 as compared with the control.
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Figure 8. Effects of Gas5 siRNA and salvianolic acid A on Gas5 expression and cell migration. (A) SCC-9
cells were plated on 24-well plates, pretreated with siGas5 (10 uM), and then incubated with or without
salvianolic acid A (50 uM) for 24 h. Real-time PCR assay was performed for the analysis of Gas5 expression.
(B) SCC-9 cells were pretreated with siGas5 (10 uM) and then incubated with or without salvianolic acid A
(50 uM) for 24 h. The cells were then subjected to Boyden chamber migration assay. Data represent the mean
+ SD of at least three independent experiments. *p<0.05 as compared with the control. #Significantly
different, p<0.05, when compared with salvianolic acid A-treated group.
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