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Inhibitory Effect of the Branch Extracts from Taxillus yadoriki Parasitic
to Neolitsea sericea against the Cell Proliferation in
Human Lung Cancer Cells, A549
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Abstract - In this study, we evaluated the anti-cancer activity and potential molecular mechanism of 70% ethanol extracts of
branches from Taxillus yadoriki parasitic to Neolitsea sericea (TN-NS-B) against human lung cancer cells, A549. TY-NS-B
dose-dependently suppressed the growth of A549 cells. TY-NS-B decreased [3-catenin protein level, but not mRNA level in
A549 cells. The downregulation of [3-catenin protein level by TY-NS-B was attenuated in the presence of MG132. Although
TY-NS-B phosphorylated 3-catenin protein, the inhibition of GSK3[3 by LiCl did not blocked the reduction of 3-catenin by
TY-NS-B. In addition, TY-NS-B decreased [(3-catenin protein in A549 cells transfected with Flag-tagged wild type [3-
catenin or Flag-tagged S33/S37/T41 mutant [(3-catenin construct. Our results suggested that TN-NS-B may downregulate (3-
catenin protein level independent on GSK3 (3-induced (3-catenin phosphorylation. Based on these findings, TY-NS-B may
be a potential candidate for the development of chemopreventive or therapeutic agents for human lung cancer.
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Q3F A o|thLin et al, 2019).
OFgAE FEEOI Thefdt o] HokE Z3RE ol
ool diel P S Hehlie ALz R gl
oFgAlEo] oby FoF 29| tiekoR - whw ook
(Eisenberg et al,, 1998; Kim et al,, 2017; Risberg et al,,
1998; Sadava et al,, 2002; Yin et al., 2004),
A§Abol= alEolut Bmof 7HA|of| 71 shs T3l &
Sk A EEA Seluetolls ko] A4kl Viscum

coloratum (Komarov) Nakai f. coloratum|, H-& #-9-4ko]

2 ol

[ Viscum coloratum (Komarov) Nakai f. rubroaurantiacum
(Makino) Kitagawa], SV A QA 0] [ Korthalsella japonica
(Thunb,) Engl] 5 347wt} 22| A 940w}k of 1] A 94
|(Loranthus tanakae Franch, et Sav,)Q} ZF5-A-S-Aro)
[ Taxillus yadoriki (Sieb, ex Maxim,) Danser] 5 285742 3+
Sto] 21} 445 5E-Fto] FESFAL QITHKim et al,, 2013), -
Aol 3k, WUZ, YAIV L Wl AT} 22 Tk 715
< 7}A) a1 QJekal H 1% 31 @)t Mengoni et al., 2002; Ovesna
et al., 2004; Safayhi and Sailer, 1997, Weissenstein et al,,
2011), FFAAOP} 7156k 715 AR AR Cryptomeria
Japonica), ZHIEY Neolitsea serices), WY Prunus serrulata),
LU (Cinnamomum camphora) D AU (Quercus
acutissima)] % F-9|(A3} 7HA)) W FESD FAEA A
FolA, 7IFAEE R AUl 71556k A Aol
7} 2R3 RERE 7 FEEC] dFEE vl ES
U grotetgo) 71 =kt (Park et al, 2018a; Park et al,
2018b), FHAUHE 7155 Jhpip A 9-4do] 71| &8 LpsY|
OJ8f] fr== NF-«xB&F MAPK| ZA48HE ojA5}al, ATF39|
WS FA0sto] Sz Ae] WS AAISHATH Park et
al., 2018a), ZLE]aL ZFAUHE 7|5 JpE A 94to] 71A] 35
&2 cyclin D19] #3E &-f tidA| 2] a2 AAlsklch
(Park et al., 2018b).

& Aol A s AU 715 R ASA o] 7] 5=
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2 Aol AR HIAA ] HRF A|2EQ] A549:= American
Type Culture Collection (Manassas, VA, USA)ojA JLaf =4
11, H|3EE 10% fatal bovine serum, 100 U/mL penicillin®}
100 ug/mL streptomycin®| 33+ DMEM/F-12 v} X2 377,
5% CO, SOl A =] ATk, Bl i g Hok 4222 A5499] A
S A= MIT assay® ZA5FTEH AB49X|EE 96—well
plated]] well &1 X 10 cellsZ 24 AJ7FH]f3 & TY-NS-BE
SR 24Xt B2 AEsRleh, 2417 3 2719 wellof] 1
ng/onL, 5] MIT 942 50 414 75k 24121 9h3417)
=, e WS A8t DMSOE 100 pL A Z}2He] wellof] 27t
5}o] =21 & UV/Visible spectrophotometer (Xma—3000PC,
Human Corporation Co., Seoul, Korea)E ©]-85}] 540 nmo]|
A gEwe 24
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AU (Neolitsea sericea) 7|15

EE 4704 SA= 1 X phosphate—buffered saline (PBS) 2
23] A2t & protease inhibitor cocktail (Sigma—Aldrich
Co, )} phosphatase inhibitor cocktail (Sigma—Aldrich Co,)
o] 33}HE radioimmunoprecipitation assay buffer (Boston
Bio Products, Ashland, MA, USA)E 4700l A 3087t A 2|5}e]
lysisA|# SRS At F&H AL Bicinchoninic
acid protein assay (Pierce Biotechnology Inc,, Waltham, MA,
USA) 2 AgE A & Eel=ko] thil 218 SPS—acrylamide gel
2 A7]19%35}31 PVDF membrane (Bio—Rad, Hercules, CA,
USA)ol| o] %5-A17] & 5% non—fat dry milk® A0l A 147t &
ot blocking3}itt 1IA17F & 12} A&
of] 8aA)A 4colA] 16417 F9t HESA]Z] B membranes
0.05% tween—200] E&}F= tris—buffered saline (TBS-T)Z 5
$17133] AJHHCh, 715 23 BRI 5% non—fat dry milko]
83 A1A membraneo] Aol A 1A17F A28k, TBS-T=
557 38 A4
substrate (Amersham Biosciences Co.,

England)E ©]-8-5t0] thil 2l gelskgich,

5% non—fat dry milk

5 membraned ECL western blotting
Little Chalfont,

Reverse transcriptase—polymerase chain reaction (RT—PCR)

TY-NS-B7} A 2]€l Al Z)A] total RNAZ 22517 SJ5)A]
M|3ZE 4004 FA1E 1 X PBSE 23] M43} $-, RNeasy Mini
kit (QIAGEN GmbH._, Hilden, Germany)ZS ©]-85}¢] total
RNAE =319t} 1 ug9] total RNAS Verso cDNA synthesis
kit (Thermo Fisher Scientific Inc,, Waltham, MA, USA)E ©]
£5}0] cDNAS A5t PCRS PCR master mix kit
(Promega Co,, Madison, WI, USA)E o]-&3}0] 4=3)=]9l 11, A}
25 primer+= Table 13} 2},

Transient transfection

Flag—tagged wild type f—catenini} Flag—tagged S33Y f—

Table 1. Sequence of oligonucleotide primers used for RT-PCR

Gene Name Sequence
$—catenin * Forward: 5”—cccactaatgtccagcgttt-3’,
* Reverse: 5’-aatccactggtgaaccaagc-3
oMve * Forward: 5’-cgcgctgagtataaaagecg-3’
4 * Reverse: 5’-ctattcgctceggatetcee-3’
GAPDH * Forward: 5’ -acccagaagactgtggatgg—?
* Reverse: 5’-ttctagacggcaggtcaggt-3

AN Taxillus yadoriki) 7V FEE2] HUYAIE A5499] High MZ5 AAEA

catenin construct®] transient transfection-2 PolyJet DNA
transfection reagent (SignaGen Laboratories, Rockville,
MD, USA)E ol-83to] 3= 3Uth. 6-well plateo] %
A549 AJEZO 1 ug®] construct?} PolyJet DNA transfection
reagent”} 3]4% plasmid mixtureS 2|50 48A17F =<k ul]
FAIA Ao ARS8,

SALH
HE A 3 NS S Bt + REUAR YR
1, A2)7 oL Student’s t—testE HZ31] p-value

X2

Ao gofsicka Bsieict

s
KR
Zrol 0.05 wjqtd wf F
0, Microsoft, Redmond, WA, USA),

(Microsoft Exel 201
Znt o na
TY-NS—-B2] A549A) 3£ ]| tff gt N Z A5} A2} B—catenin
1:]-1_!311 }‘z 7]-}\ %E g-/%
TY-NS-BO] B|2A| 327 Fof HI2EQ1 A5499] Al LA oA
ZA-2 MTT assay S 04510 H71813Th TY-NS-BE A5494
O] AL GO)A O & 12,5 ug/mLof|A] 9.4 + 1.6%, 25 ug/mL
o4 19,3 £ 2.5%, 12]a1 50 ug/mLo|A] 58,7 + 1.2%%= A5}t
ACHFig. 14).
catenin®: S}51a142] opAlR A Halol $34 a2 o}
+ Wnt AsHG9] a4 Hdasz d#A QltkJin e al
2017). Aazaf, A28 9 o] EAsh= f-catenin Al E W
ZA$IA) ol ufe} 0] 52 A8k k(i et al, 2014; Scanlon
et al | 2013), A|3Edtof| ZA51= f—catenin cadherini} 2
2154 Slo] QPALE 7 ST SPALE AL oS, A
X‘J—} Hof| ZA5}= f—catenin Wnt AT A9 A B2
LS ef al., 2014; Schmalhofer et al., 2009). Wnt A=+
o] 9 W, Axin/APC/CK—1/GSK3p% AE B g-
catenin®] threonine—41(T41)/serine—33(S33)/serine—37(S37)
2 QIAKSIA|A p—catenin®] ES|E S L5FATE Wnt A=
Axin/APC/CK-1/GSK3p & /4%l E51A|9] BVd& oAslo]
f—catenin®] A|ZA Z2& FEdITh AEZAo| ZHH -
Sl golslo] ohi|Ze) AL HeIE o-Myc
L2 gk vhe & ZXIAIZITHTam and Weinberg, 2013).
T12)8}o] f—catening oA /RS 951 A2 FA A
2 OJAXT SIch, B2 fcatenin WAK|EA Hef HALS
ZXA17Ickal B 1% Qi th(Pacheco—Pinedo et al, 2011). TY—

catenin<
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Fig. 1. Effect of TY-NS-B on the cell growth and 3-catenin expression in human lung cancer cells, A549. (A) Cell growth was
evaluated by MTT assay at 24 h after TY-NS-B treatment. *p < 0.05 compared to cell without TY-NS-B. (B) A549 cells were treated
with TY-NS-B at the indicated concentrations for 24 h. Western blot analysis was performed against S-catenin. Actin was used as
internal control. (C) A549 cells were treated with TY-NS-B (25 ug/mL) for the indicated times. Western blot analysis was performed
against 3-catenin. Actin was used as internal control. (D) RT-PCR analysis of 5-catenin and c-Myc gene expression was performed

at 24 h after TY-NS-B treatment.

NS—B7} A549A4| L 2] f—catenin & o v x]= FFS- 7}
A} TY-NS-B&= 5 &4 0 7 f—catenin T 455
AN FATHFig, 1B). E3F TY-NS-BE A2 3AI7HLE g-
catenin T =& T FTHFig, 1), TY-NS-BO] &J3t
B—catenin THH2 = 7147} f—catenin®] HAFEH A o]
7191t 1A #9lslr] 9J8), TY-NS-B A glof wZ g
catenin mRNA W32 243}9ict 1 A3} TY-NS-B: p-
catenin mRNAQ] Tr& of = 3ko] Y O} f—catenin®]
AFHAR] c~Myc®] WES AASISItKFig, 1D). & A&
|0} & uf, TY-NS-B f—catenin®] Tl 5 Tas
ol A=A B E c-Myco] WS AAIsto] AS494 2
O B&-E AAsh= A oE HeEr,

o o
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TY-NS-B2] GSK38 H] ¢|ZA) f—catenin THl A H3j| &
=84
TY-NS—B& A549A4| 30| A f—catenin mRNA & of+=
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o] G130}, f-cateninthild 578 7HA 7l 2 Bl
shoirt B Azps TY—NS—Boﬂ Olef| &= f—catenin T
1 ez 7hat T o] 7]eleke Ao R P, AR

£ E3}| p—catenin T4 TS
Ut thRt slhaso] e
¢ al, 2016). 125t TY-NS-B7} g—
catenin T2 E%SHOH Holah=A] B7Fsl7] 218 A5494 3L
TR 3 AAA|Q] MG132E 2A17F A A 2skaL, TY—
NS-BE 10A]7H=<t A28t & Western blot 418 £3f g—
catenin T2 B31E SRRISIGICY, 11 A}, MG1327} A 2] &]4]
-2 A549A]|320]| A= TY-NS-BO| 2Jf| f—catenin T o] 7+
2E]9 o} MG1327F A 2] 5 All2Eof| A= TY-NS-Bof| &J3t -
catenin THHE Zh27} 2] 2] QhQhTHFig, 24), & Ai}E 1]
ol & uff, TY-NS-Be]| -2 5= f—catenin T2 O] 7t
2 f-catenin THA Fafjof] 7]Qlek= A 0= ekt
fB—catenin THl A o] Bajli= GSK3p9]| 2|5} S33, S37} T4l
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Fig. 2. Effect of TY-NS-B on 3-catenin proteasomal degradation in human lung cancer cells, A549. (A) A549 cells were pretreat with
20 M of MG132 for 2 h and then co-treated with TY-NS-B for 10 h. (B) A549 cells were treated with TY-NS-B for the indicated
times (C) A549 cells were pretreat with 20 mM of LiCl for 2 h and then co-treated with TY-NS-B for 10 h. (D) A549 cells were
transfected with Flag-tagged wild type S-catenin or Flag-tagged S33/S37/T41 mutant 3-catenin construct for 48 h and the co-treated
with TY-NS-B for 12 h. Western blot analysis was performed against 3-catenin. Actin was used as internal control.

of Qlitstol| ofsf] frmglrkar defA Athliu et al,, 2002). ¢
AL3}E f—catenine f—Trepo] 23l Q1A1E] 31 26S proteasome
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ACHFig. 2B). E3F, f-catenin THA Q] QASHE friedl=
GSK337} TY-NS-Bo] ©ft 6—catenin £l 30] Tofo}
A BRIRE A, GSK3B7F A2 Al 2ok A2 4] e Al
ofj A B TY-NS—Bo] 2]8l| f—catenin T} Z o] Zaf = A
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A Qitsle] 71Q18HA] ohe Aoz 7HAE, o] 7Hd& 55t
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= A2 gRI6k3ITHFig. 2D), ThebA, & A3kE n]Fo] &,
TY-NS-Bof| 2]3t f—catenin TH| A Hall= GSK3p 2J&EA -
catenin THHA Qlikstol| 7]QISHA] = A0 & wietETt
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