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Abstract
Lung cancer has been the leading cause of cancer death in Taiwan for

many years. Metastasis is a tricky challenge for lung cancer treatment.
Formosanin C (FC), extracted from Chinese herbal saponin Rhizoma
Paridis saponin (RPS), was found to have anti-tumor ability through
inducing degradative autophagy and inhibiting pulmonary metastasis via
repressing of matrix metalloproteinases (MMPs). Degradative autophagy
degrades intracellular substances to maintain cell energy homeostasis.
Human small GTPase Rab37 increases tissue inhibitor of
metalloproteinase 1 (TIMP1) and reduces pulmonary metastasis through
“secretory autophagy” in lung cancer cells. In the present studies, FC (1)
inhibited CL1-5 lung cancer cell viability, (2) stimulated autophagy via
upregulating ATG7 and Ras/MEK/ERK pathway, and (3) inhibited the cell
migration through upregulating p62. However, whether FC can assist
chemotherapy for lung cancer or not need much more research.

Key words: lung cancer, Formosanin C, autophagy, Rab37, ATG7,
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Appendix Fig. 1 Lung cancer patients with low hRAB37 protein
expression coinciding with low TIMP1 expression in their tumours
show high lymph node metastasis and poor survival. p.52
Fig. 1 Percentage of viability of human lung carcinoma cell CL1-5
Parental and RAB37% cells in response to FC. p.53
Fig. 2 (a) (b) Expression of LC3 in response to FC at 1 time and at
triple repetition respectively. p.54-55
Fig. 3 Effect of FC on autophagy of human lung carcinoma CL1-5
Parental and RAB37%L cells. p.56
Fig. 4 (A-a) (A-b) (B-a) (B-b) Expression of Rab37 and ATGS5-12 in
response to FC at 1 time and at triple repetition respectively.
p.57-60
Fig. 5 (a) (b) Expression of ATG7 in response to FC at 1 time and at
triple repetition respectively. p.61-62
Fig. 6 (A-a) (A-b) (B-a) (B-b) Expression of Class III PI3K and
Beclin-1 in response to FC at 1 time and at triple repetition
respectively. p.63-66
Fig. 7 (A-a) (A-b) (B-a) (B-b) (C-a) (C-b) Expression of p-class I
PI3K, p-Akt and p-mTOR in response to FC at 1 time and at triple
repetition respectively. p.67-72
Fig. 8 (A-a) (A-b) (B-a) (B-b) (C-a) (C-b) Expression of Ras, p-MEK
and p-ERK in response to FC at 1 time and at triple repetition
respectively. p.73-78

Fig. 9 (A) Representative images captured by ISCapture microscope



of CL1-5 Parental and RAB37%L cells in response to FC between 0
and 24 h from produced wounds. (B-a) (B-b) Expression of wound
healing in response to FC at 1 time and at triple repetition
respectively. p.79-81

Fig. 10 (a) (b) Expression of TIMP1 in response to FC at 1 time and
at triple repetition respectively. p.82-83

Fig. 11 Expression of p62 in response to FC. p.84
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Table 1 Summary of protein expression. p.85
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452 f 2 % GLOBCAN 2018 53+ » %ok 5 2 3l © 5
4 Fer- ¥ 3 9%k (International Agency for Research on
Cancer, World Health Organization, 2018 ) - 5 /8 {7 sxfa 2 45 113% H
VB F 105 & B F e WA 0 R LT BRE L KR
= F e - kg (o FERRFLZARTIVRAZEE F > 2018) 0 =

AR hl & RF] 0 Ao r B R B~ RO E B F 5O
Sy o WRF AT T REER O FR Y RRde? WL 22
A PENR RGO RR A FE RS N S EEA E 1K
FFE GehE A A iy B3R RE 2 T 0 RN BB B S TR A
PEA A i M2 VA e 7 B (Bray, F.etal., 2018) o

WA 5B A fE L 25 e 7ok (Non-small-cell lung
carcinoma, NSCLC ) 14 % /] ‘m % ¥ g » Wt G| & W) ik 85%£2 15% > H
LARRE N LR LR R A AN A - S LER: H;j‘{:}%,u Z X mPe
o B B 5 1530%  40% 14 2 5-10% ¢ SR AT F H R Bk
BefhAE o A AR A AL B S e e R

(Zappa, C. et al., 2016) -
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13 Y5 R 4 % % %2 TNM ( Tumor-Node-Metastasis ) ¥ 4 &
B e kS 3 TNM @ B o & NSCLC s 4 » £ ip i
BTS2 A 8 > g e 2o i * Y A ~ 1IB 2 1IIA
B ool A MAT 40% R A FIRPES L IV o e nm P RS
HE AR EEARR E R T AR R R - AUSR S
(Zappa, C.etal,2016) = %3 -2 % - F 2 41045 % BA ARk
T A1 7 & 17 e s (Eastern Cooperative Oncology Group , ECOG)
Wi &5 4 (Performance status » PS) %= s 4 p ¥ 8

AR AR iR ES PSS2 A 45 R /A PS

N

WOL1F - g% %6 g miks (platinum - ex © cisplatin £
carboplatin ) i % — sMEL » § E paclitaxel - gemcitabine
docetaxel ~ vinorelbine - irinotecan £ pemetrexed » 12 F & & i@ * 2_ &
FroliouE g A~ LR d e o P URR 4 F A1 pemetrexed
EH MRStk G o ZHEES TG RS DORE

B0 F|p PS=2 chE K FALVERAT B - LG akTent g B o F
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U EE A R TS SIEERE SRS S LA L L X
= ~ W% CL1-5
BB R R i A PE R RS 1 U
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164 ek H 2L B CL1 fw¥e > Jid 4% ®2 transwell invasion
chamber £7 % $ &% 1) CL1-1 3] CL1-5> CL1-5 & * - (7| #E B 2B
B B —‘F”f (Chuetal., 1997) -
Y-8 % p
- ~ %37 m*% p & (Degradative autophagy )
fmfe poeE o dmie pAeek s A B s v o B AR Y 0 b
PFRiE A R ‘}ja*"‘f 425 %% oAk B e Behd I % (Yunetal.,
2018)+ 1 B A X w BREE : 4248 (initiation) ~ A5 & #p
(formation ) ~ & 2 ¥} ( membrane expansion ) £ = 3 #f
( maturation) (Yuetal.,2018) H ¢ & &£ & ﬁ’:ﬁﬁiﬁ‘&{ﬁgd B R e
'z % p *5 48 (autophagosome) *% fZ4 B o /B4 RIRT o g AR
R e B 50 pe Al (lysosome) » 4% "% f2&2 L 1 * o 546
AT RE e LR G ade 2 b kF F - B e AT R hE
B THFEREm e 3 AL EE A& o
wie p AR Tl - kP Fw e & omTOR ¢ 73 BAF &
2 : mTORC1 v mTORC2 » # » mTORCI #># autophagy-related
protein (ATG) #ip4 i & #r+4| autophagy ek 4t & ¢ - 5 mTORCI
AR A R R A drd] > Unc-51-like autophagy-activating kinase
(ULK) #F & 184 ghpe i @ 4% 1 > 5 1“ 15 ¢ 4% phagophore I &
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it class IIT PI3K - F F# Beclin-1 % autophagosome = 3% £2 ¢ & Hp &
7. B _ATG > ATG fl-*u Bt B FEE3A # autophagosome 7375 =4 o ATGS-
ATG12/ATG16L 4F & %8 ¢ & $# microtubule-associated protein 1 light
chain 3 (LC3) # £ phagophore iaf & 7 B o LC3 4% ¥ 2¢
phagophore £ £ » i% i ATG4B » pro-LC3 4 % 5 /5 (* ehiw e 4 &
LC3-1 > # £ ¥ phosphatidylethanolamine (PE) ~ ATG3 = ATG7 = 4p
e (2% 5 LC3-1I - LC3-1I ¢ *f % ** autophagosome F3jh 3% #
Wore o & FFTE R4 HT % & o = 3 autophagosome F 1Y lysosome

B & fe > )= autolysosome » # 'f wFe AL ik hgew L2170 F o

AN

= ~ &A% p i (Secretory autophagy )
FOWARE R b e poeids dmfe b TR R0 S dE e poend T2
L A mre g les A 5 d fwfe p B % (endoplasmic
reticulum > ER) £ % L < %8 (Golgi apparatus ) B4 & & ) km 2 #} e
3-v (Ponpuak, M. etal., 2015) o 12 & x| w% p wii% d) fmbe ¢k chde
fregdoedsimin » Rk B PR B AT T e p
R TR i h i o A it ? By £ R 2B

F e e IL-1B g RG0S E T b o IL-1B o tme

FBUEF LRSS BED et H 8 e b L] X RS
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W2y IR A Hmie ¢ riRab /] 4] GTPases » % ¥ R
e p e %‘r@@?} o t‘“@ﬁi%]ﬁ%ii# foik iR ena, 2 4 B (Tsaietal,
2014)° Rab37 & A %87 Ao & B d 0 vl ‘*#»P%F | 1 (Tissue
inhibitor of metalloproteinase 1 > TIMP1 ) 3w ¢t > TIMP1 # 12 ]
R EHFD PF9 (MMPY)» i&a i piwiz 3 5 #4 > - L Rab37
B A TIMPL #at 2% » Rl g 3ldcikpmic A o L 3 B4 %R
Rab37 #73 & 2 TIMP1 & R % &2 'm% A v B > - H R 410
Rab37 ¥ s ¢ E?%%ﬁ fwre e AT F B L A e porg 0 @ TIMPI
A T e o 34 7 7 i (Appendix Fig. 1) o

£ - 43 & (Formosanin C » FC)

I

- &% i (FormosaninC » FC)» 7 & #1454 » 5 v R fad
R o fpily B S BIT - BATE R 0 B % S &
%’@ﬁwﬂﬁﬁéﬁﬁ@ﬁ&#%é’ﬁwﬁbiﬁﬁgmyﬁ
o AFRRcFRG o EFPORF S P EFETRIRF
e S BRI S VS S PN IR S LA
A kg S A Bk RATee TR o (PR P DRk R 0 R v
A (WEAET ) 3345 Tak T2, ¥ - ik
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Befh o PR 0 & duve ip o BB ?Hﬁ RIH/BERE - mFHEE
PRG 2 R EE (B A 5SS TF T 90 2013) -

W3 A I s FC AT ) R 0

7R LRk s Pl MR e 2x (Wuetal, 1990)  fo] BU 5L
w? LA795 ¢ » FC ¥ 12 3v§| MMP-2 ~ MMP-9 fi¥ % /& |+ » & ¥ % i

MMP-1 ~ -2 ~ -3 ~ -9 fv MMP-14 ehg-v % o & T739 £ & &+ >
FC #rd|fam 4 £ & i i 4 53¢ * I Z$ cisplatin (Man
etal., 2011 ) FC & % % = % & % fpfm?e HT-29 1% /% i caspase-2
B Rk R i @ e 2= (Leeetal., 2009 ) o »* 4 %5 NSCLC
A549 Pz ¢ 5 FC ¥ 1134 MMP-2 ~ MMP-9 fi% % & |2 ok *% 05
mPe AL E ~ #4522 stk (Heetal, 2014) -
FC &g i # Polyphyllin VII (PP7) & "% %% HepG2 #» ¥
% B #r#4] PBK/AKt/mTOR &% ~ % v JNK » 5142 Bel-2 gifis i >
i€ _Beclin-1/Bcl-2 4§ & %8 ¢ 23t Beclin-1 » 5142 fm?2 p 3R e 5+ =
(Zhang et al., 2016 ) - PP7 3% HepG2 ‘m*z » ¢ %+ 3}
Bax/Bcl-2 ~ cytochrome ¢ ~ caspases-3 ~ -8 ~ -9 e B A e fr B &
Arildzp fegreh fimee k= > gL eh PP7 S Gldcimre BB E 4
(Reactive oxygen species * ROS) 3 24 fo3 & it ST = &
- B F R PP7 ¥ a3 5 JNK ~ ERK fr p38 & MAPK 352 i
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it 3-v ¥fF (Mitogen-activated protein kinase * MAPK ) & /3 eni &
P Wiz a4 39 p53 2 PTEN © PP7 i5d 4 $r i it 37 & =& chfe 7
ZH2 GRp SR B 3 B gt o S dl 0 A e B
(EMT) B /3 0 F 257 o e bt 8 enfl s im e > 20 5L 1 R
3 {482 (He et al., 2015)  PP7 % *F& w2 HONE-1 4= NPC-
039 © » Fd & it caspase-8 - caspase-9 2 % iz % Bcl-2 ~ Bel-xL fe
Bax #-v % 31 # moe k= > F 5% ¢ 4 3 M| LC3-II fv Beclin-1 4%
PR A Fwve poege FOF A o B JRIEE IR Y Akt ~ p38 MAPK
feJNK 2% it 5 B (Chen etal., 2016 ) o Polyphyllin VI (PVI) 4=
polyphyllin VII (PVIL) 515 kms & §) 2% & G2/M & > 5d FA%E
Bdrdl d-v pS3 &2 T A cyclin Bl > 234~ X E 5 (Death
receptor 5 > DR5) ~ DR3 ~ Fas ~ % £ PARP 14 2 % £ caspase-3 > #
Rz %= (Linetal., 2015) & A 5 v gk & w2 SAS {r
OECM-1 ¢ » PP7 %% i ERK ~ Akt ~ p38 MAPK fr INK 3142 fm
¢ %= > @ %38 ERK fr INK B j2 5142 ' p vx (Hsieh etal,,

2016) -



¥-% PP
AP EFRiES FIRMAHE 2 F% K (FC) v uslg 3 R
g2 lmPe A M~ e p v~ 4B iR IE A v p o E #4 ir (Linetal,
2018) - #§2 # 3 7 4p ) 4 4F GTPase Rab37 i i 4 ia 4 m¥e g ¥ ¥
P & TIMPI » 3& @ e g oz g 4% (Tsaietal., 2014) o & j &
% % 31 FC % CL1-5 Parental enim#e & iy # ~ 'm¥e p wiiix 4 ~ ‘¥
B S fefe (Fdrglac 4 0 ¥ o Rab37 #F 4k 5 i chiwre R CLI-
5RAB37 L gimie i 4~ dwie poegip SfoR mde gl 4 o B
Foaw e L R ER o F R AT
~ ¥R FC 7 44> CL1-5 w® § 3 % % 4 #it 4 - f1* SRB
assay ¥ Bl # )k B 9 FC ¥ CL1-5 % 2 £ frd)a 4 o
Z ~ B FC 4_ZF 5142 CL1-5 w2 p v o 1% Ji;V w2 R A 47
Acridine orange (AO) % #|#1% 7| ehpe &2 (Acidic vascular
organelles » AVOs) * &) » 31 d & B 8LE B R mbe p vidp M 3

0 B LC3-I ehd 8 > £ ie—  Hkipliwme pvidp B0 L @ bR

= ~ & # FC &_Z 4| CL1-5 fmPe {7 o % Z ¢ 1&} £ ;% (Wound
healing assay ) » BL%m? g FC elm?z JLH P R {7 > B4R

Bk o a2 R ELE R e e TR M G0 ik
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(TCA)

BM cyclin 10799050001 Sigma, St. Louis, MO, USA

Dimethyl sulfoxide D5879

(DMSO)

Dimethyl sulfoxide M2650

(DMSO) Hybri-Max

Dulbecco’s Modified | 11995-040 GIBCO-BRL, Gaithersburg,

Eagle Medium MD, USA

(DMEM)

Fetal bovine serum 10437-028

Penicillin P3032 Sigma, St. Louis, MO, USA

Puromycin SI-P8833

Streptomycin S9137

Trypan blue T8154

Trypsin-EDTA 25200-072 GIBCO-BRL, Gaithersburg,
MD, USA

F sl

Polyphyllin B CAS#50773- ALB Technology Limited,

42-7 Kowloon, HongKong

K LEANE A {1

Acetatic acid, Glacial | 9508-01 J.T. Baker, Center Valley,
PA, USA

Sulforhodamine B 230162 Sigma, St. Louis, MO, USA

Trichloroacetic acid T8657
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m f D B A

Acridine orange A6014 Sigma, St. Louis, MO, USA

Nonyl acridine orange | A1372 Invitrogen TM, Carlsbad,

(Acridine orange 10- CA, USA

nonyl bromide)

g EEE

2-Mercaptoethanol 28625 Pierce, Rockford, IL, USA

30% Acrylamide 161-0156 Bio-Rad Laboratories,

Ammonium persulfate | 161-0700 Hercules, CA, USA

(APS)

Bovine serum albumin | B9001S New England Biolabs Inc.,

(BSA) Ipswich, Australia

Chemiluminescent WBKLS0100 Millipore Corp., Billerica,

HRP substrate MA, USA

Dodecyl sulfate 1.1376 Merk, Darmstadt, Germany

sodium salt

Glycerol G5516 Sigma, St. Louis, MO, USA

Glycine 161-0724 Bio-Rad Laboratories,
Hercules, CA, USA

M-PER mammalian 78501 Pierce, Rockford, IL, USA

protein extraction

reagent

Na,HPO, 199-0282 Wako, Osaka, Japan

NaHCO; 191-0130

NaOH 191-02125

N,N,N,N-tetra- 161-0800 Bio-Rad Laboratories,

methylethylenediamin Hercules, CA, USA

e (TEMED)

Paraformaldehyde 1.04003.1000 Merk, Darmstadt, Germany

Phosphatase inhibitor
cocktail

P2850

Sigma, St. Louis, MO, USA

Protease inhibitor P9599
cocktail
Protein assay dye 500-0006 Bio-Rad Laboratories,

reagent

Hercules, CA, USA
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Skim milk powder 70166 Sigma, St. Louis, MO, USA

Sodium chloride S5886

Tris ultrapure A1086 Applichem, Boca Raton,
FL, USA

Tween 20 2055-3250 Showa Chemical, Tokyo,
Japan

THEMREL

Coomassie blue R250 | 161-0400 Bio-Rad Laboratories,
Hercules, CA, USA

f,;t':};}é:;‘é

25 Culture-Inserts 2 80209 ibidi, Gréfelfing, Germany
Well for self-insertion

FoF RFEREFEH

REZEH L | ASEE R

kLR -E S Y L RN Y SR s

1.5 ml microtubes 1260-00 SSI, Lodi, CA, USA
1.5 ml microtubes 20170-036 VWR, Radnor, PA, USA
(td )
s v oae | 150466 Nunc, Roskilde, Denmark

10 cm swPe 35 % ¥
15ml g 3 339650
10 pl tip 104-Q QSP, San Diego, CA, USA
200 pl tip TWI110-N-Q
1000 pl tip 4846 Corning, Corning, NY, USA
S0 ml .o ? 339652 Nunc, Roskilde, Denmark
Cover glass % gt 5 101050 Paul Marienfeld GmbH & Co.

g = KG, Lauda-kénigshofen,

Germany

Parafilm NEENAH, WI | Bemis Flexible Packaging,

12



54956 Oshkosh, WI, USA
st (20 o SED2FHKXVT | Whirlpool, Benton Harbor.
>l < 4 _20 b 2
@ C,200) Michigan, USA
LY NC-0710 Sibata, Tokyo, Japan
e A o FFU2124DW | Frigidaire, Fort Wayne
E:] A~ _20 H ]
LR R(20C) Indiana, USA
YR TB-215D Denver, Bohemia, NY, USA
] = B A ECLIPSE TS Nikon instrument Inc.,
R 100 Melville, NY, USA
% i ac g Universal 320R | Hettich, Beverly,
Massachusetts, USA
3 ki B205-T2 Fir.stek Scientific, Taipeli,
Taiwan
5k UNB 400 Memmert, Germany
Y48
e 18-068 Drummond, Broomall, PA
l Sy El" % 9 2 2
TEHERE USA
Pipette-aid
.t im ¥ v 156340 Nunc, Roskilde, Denmark
dn¥e B % Y
(25T)
KRR O 363401
5 3 et 719805 BRAND, Wertheim, Germany
. Revco ULT Revco, Southampton, NY.
T R A -80 ’ >
IR R AR 1386-3-VI2 | USA
OC )
Kk A A A ZR0Q00800 Millipore Corp., Billerica, MA,
USA
%L Milli-Q Direct 8
4BH-24 HI TEN, Taipei, Taiwan

4F Tk R
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it &~ Laminar flow

ae os 34155 Kimberly-Clark Professional,
FHEA
Roswell, GA, USA
Reik Pl £ E pH pH211 Ha.nna Instruments, Taipeit,
Taiwan
meter
MR ERE 022 SCGPTO5RE Millipore Corp., Billerica, MA,
USA
um
S § e SCA-165DS Astec Co., Ltd, Fukuoka, Japan
35 CO; incubator
¥Hpd
2 ml microtubes 1310-00 SSI, Lodi, CA, USA
W G EF A
06 well ‘m# 3 % 167008 Nunc, Roskilde, Denmark
iz
Dancing roller the 4.702.610 Stovall Life Science, Inc.,
belly dancer Greensboro, NC, USA
(Shaker)
1 | Synergy HT BioTek, Highland Park,
ELISA reader 4 &
readet Winooski, USA
TR
TN - | CB-R50-S Gunster, New Taipei City.
N\ &3 fe 2 b H
A, (e Taiwan
)
fm¥ p vEW b AT
150462 Nunc, Roskilde, Denmark

4 Be 1> Z A%
6cm ‘wfe i % i

14




Falcon 5 ml 352052 Corning, Corning, NY, USA
polystyrene round-
bottom tube ( Flow
1E)
e o LSRFortessa Becton Dickinson, Lexington,
e }\‘ e lig FIOW
KY, USA
cytometry (& % i
¥ oA ARTIIRE
feF k)
T Z326K HERMLE Labortechnik,
Wehingen, Germany
a3 R
PVDF membrane NEF 1002 Perkin Elmer, Santa Clara, CA,
USA
1653308 Bio-Rad Laboratories
Shorter plates ‘& ’
orter plates ‘&3t Hercules, CA, USA
BE!
Spacer Plates 1.5 1653312
mm -+ I
TR E 164-5050
93¢ 2F F Vortex GENIE® Scientific Industries, Bohemia,
VORTEX-2 NY, USA
, o 0S-071 DEAGLE, New Taipei City.
i 7\ EZ‘/ B ’ ’
ERSRTE Taiwan
(Orbital shaker)
Se £ 4L E Stirrer Q259-1085 Corning, Corning, NY, USA
1658052 Bio-Rad Laboratories,

5 4 Casting

Hercules, CA, USA
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frame

6 well ‘m% 32 % 4

%219 Cell lifter 3008 Costar Corp., Cambridge, MA,
USA

A3 B T BP165-8007 }Blzclziljs}ca‘txrﬁgies,
a2
4% 5 Casting 1658052
stands
PSR 1658052
Casting stand gasket
®ih 7 R Filer | 020101
paper
7% Gel releaser ¥\

wnvgp W0 | Cotel Bine
Frhsi

. | 140675 Nunc, Roskilde, Denmark

[SCapture Imaging
Application

Tucsen, Fujian, China

2 &R

-~ .3?”2'?&%% ~ BN S ;/_‘!:;;fg__l‘%c S ﬁgli N ’%‘Lgt

im#2 $& © CL1-5 Parental ~ CL1-5 RAB37%%°L  (Human lung

adenocarcinoma cells ) » d = * e d #7540 4 I\ & o

%0 %ﬂ’— s Cih
ez |DMEM 1000 ml
FBS 100 ml
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DMEM + Antibiotics I ml
10% FBS T -
’ i 3 4°C ok 4

Antibiotics Penicillin 0.118 g
Streptomycin 0.1g
M. Q. water 1 ml
B33 >0-20°C k48

Phosphate NacCl 8g

buffer saline | Na2HPO4 I.15 ¢

(PBS) 1X KH2PO4 02¢g
KCl 02¢g
dv o~ 5 3F MLQ. water A% pH74 - £ 4 > M.Q.
water R A L 1L 0 5 0.22 um i i ip 2 fe
For43iBERALARR

Trypsin 0.25% Trypsin fe 1X PBS 14 1:3 v i fji-f2

BM cyclin BM cyclin 1 4 pl/ml
Ay AR S r s ISR
BM cyclin 2 4 pl/ml
AR ERY Aor s 4R

(- ) @4 ~ #1% (Cell culture)
CL1-5 %2 12 3 5 FBS ~ Antibiotics " DMEM i 73 % > & &
10 cm dish » » CL1-5 RAB379 chim ¥z 4k & 1 ml DMEM % /7’]‘ ‘vl
ug puromycin > I 5323 5% CO, %8 ~ B R 37 Cenime s £ 45 ¢ o
e BRGNS R G R M B PR DMEM # 4

i dish £24c ~ 2 ml PBS » 3 & 353 %% dish p 50 DMEM >

17




#HPBS {8 > 4e » 2ml FfF £ &0 Trypsin > # Jw¥e 427 & dish & & >

T

F 8 2-3 2 4a 0 8k dish K% > e » 2 ml DMEM » #-dish & % 0/
fe i ko 2B 3 15ml s g o 1 1000 rpm v 25°C 0 Bs 5 4

4% > ¥ DMEM f@]% » b~ 3§ £ DMEM > #-'m%e R R 3§V b3k
w 10cmdish ® » %% 5% CO, § % ~ 8 A& 37°Cehim®e 12 % 4
4o

(=) fmie 2 k%%

P £ F] 10 cm dish ~ & & PF » @ * Trypsin #-‘m% R 5% 2
1000 rpm » 25°C » s 5 A 48 0 £ FHL b pF 0 0k F L AT e
LR RRREE AR PY FEFLL > T AP A
100 pl 7 DMSO £ 100 pl 7 DMEM - & {7344 %) 5 & 45 0 3w {8 e
i (% b ikt 0 4o~ 800 ul 5 DMEM > & 12 1000 pl tip 355 47
e {8 o Ao » /ﬁlg ¢ oo iﬂ%—;i%‘k}ii 4°C> 10448 > £ /&3 20
C 204548 > i3 »-80C » FE X A3t~ AL g H o
(z) f2if e

P~ 1 ml DMEM *t 15 ml g g ¢ o R i F 1 ¢ B~ dUnfa g
g g o W 3TCRIBHWR g E o Bk g P e RS T e P
o 32 1000rpm 0 25°C B 5 A4 EFHCRFA A 10ecm
dish # 4c »~ if £ DMEM > = % 4t i %% 1 i > 4c~ 1 ml
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DMEM > 12 1000 ul tip 3= 45km e » #-fm2 % 4w 10 cmdish ¥ » %
T 5% CO2 F R~ B R 3TCenmiez 457 o
(= ) iw*e 3+ # (Cell counting)

i PR Sm e MRS PE O, 38 0 B BALC EARY 0 {2 ml microtube ¥
be » 900 pl DMEM - 8t i 15 0% b i » 4o~ i 0 b2
DMEM - 14 1000 pl tip 474cim® > B~ 12 ¢ 2 100 pl ¥ g » &2

900 WIDMEM 2 £ 355 » BB ¢ ch50 pul bmm2 i » %% 3] 5 — B <

o

4v » 50 pl ¢ trypan blue 72 ml microtube * > R &£353 > f F
Fg v enmre il b0 T A A B4~ 1Tl shim iR AR o
fwve enfw e S 3k 0 Trypan blue T ¥ 12 i€ » F] 5 kmie P 5 E fm b
Al 72 % & Trypan blue > B A fcSLeief T L0 J 3 > & w3t
BT AR e clicE 0 4P fefp LD BeLiaE o 38 R AR
B (202) 0 B 10° ) Heig L F F D mve ik chim e i o
- EpE
FC fe @l

FC » 3+ & % 1015.1848 g/mol » M jig& = T B~ 1.015gFC #

%A% 1ml 2 DMSO ¥ » fiefl= I0mM B 5% o

= ~ w35 F 415 (Cell viability analysis )

NI 1 M T 1 EL
BIR e f £ 5 A=

19



SRB (0.1%) SRB powder 05¢g
1% ‘?fﬁ 50 ml

TERE 0 AHT F TR o
TCA (10%) TCA powder 50g
M.Q. Water 500 ml

3 4Crk4a o

Tris-base (20 Tris 1.2114 g
mM) M.Q. Water 500 ml

33 4Crk4a e

Sulforhodamine B (SRB) & i®i=d L& » ¥ L fmPe N gy >
WY B e N ook PR RS & 0§ IR RAR S 0 & o mE
FERTARF > L SARFapEd o 12 ELISAreader (A&
540nm) > Bl E Bk iE > Fpd ARIFR| L EARB > T IUAR S W2 3
Bk o

#-CL1-5%0 %2 1211x10% cells / 100 pul / well r210% FBS:DMEM#&

496 well 3445 ¢ » FE R BEH{S 0 12110% FBSeHDMEMAe & % I ik B

A1 P ERFR B /‘?‘/li’ » 11 PBS;S %96 well 3t }_éf""

£

‘J&%’F

L e 0 F

e\

4o r i FREE iR 0 0 B-PBS » F f2 4 ~ 100 pl TCA  (10%
WiV) o e~ ATk - ] B o b iR R o Rl ik
31 43-55 > ¥R FIEPRIC 0 PREC S $4c ~ 100 ul SRB (0.1%

WiV 1%FEFE) 3% ZETHELL B 2 52 SRBRR 0 T ¥ it
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€% o i@ % 106fF pRiB R M ix3-5=% 0 MR T BT 0 BRAC I F Fh A
100 pl 20 mM Tris-base (pH10.0) %% » £ T# & 3-50 45 > & *
ELISA reader;p] & ;& £ 540 nmerex k & (Esteban et al., 2016 ) - #cig
AFrtst B e 4 K Frd] A o

T~ it fOED BIA

%R R 5 £
. Acridine orange 1.5
AO Z & g HE

R EHATEEERE (1.5u/10ml)

fw¥e povEPE € A 4 paten Bk % autolysosome > Acridine orange
(AO) AMT 1t tore § ¢ FLILEi? » A et GlAER & 4 78 I
PR FAm gl pldx S o

#- CL1-5 fm®z 12 5x10° cells /2 ml 12 10 % FBS % DMEM #& % 6
cmdish ® > ¥ I§ R pLrtiE o & B dish 4v » B8 H 4 ml HE 3
%o B PP RPFR > 02 trypsin #E e e B3 1S ml g F oo 1Y
1000 rpm + 25°C » 4 § A 4h+ @5 1 i » 4o » TmIPBS » 1l
1000 pl tip #-’m#z 353 3747 > P~ 2 ml microtube ® > £ 12 3000
rpm > 4°C > #s 5 04 o T@J",fi Fife > 4 100 ul & ¢ 9 DMEM »
AR B ot 4 r 600ul §§ AO %Al DMEM -

#FE 1S 245> 12 1000 pltip 2 % & I 5 ml polystyrene round-
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bottom tube Flow |- & » ¥ 353 474tim?e » F S Bop i f e vt
B o
I~

(- ) i v ®l# (Whole cell lysates )

BIRLH | B £
Lysis M-PER Mammalian Protein Extraction 250 pl
buffer Reagent
Phosphatase inhibitor cocktail 2.5 ul
Protease inhibitor cocktail 10 ul

#-CL1-5 ‘wm#e 12 2x10% cells/ 2 ml 12 10 % FBS s DMEM FEIER
6 cmdish » > ‘w2 [§ BB (S 0 & B dish e > B 4ml 0 R
R EDIPHRPER 0 0 trypsin B et B~ 1 15 ml e g 0 1Y
1000 rpm > 25°C » & 5 4 45 o u'J“fJ Gk 4v o 1mlPBS > 1
1000 pl tip #-‘wm?z 323 3747 > P~ 2 ml microtube ® > £ 12 3000
pm > 4C > o 54480 F “,f g o 4o~ 50 pl Lysis buffer » 1 3¢
sk} o & T 48 vortex 10§50 Sk 30 A48 0 @ dm¥e F-d 2 Lysis
buffer 353 i % > 2_{5 12 15000 rpm > 4°C » &< 30 & 45 0 3o {5 %
} iR e & 2 #7402 ml microtube P 0 gt} % T 5 whole cell

lysate » B F %39 sample &4~ p s > £k L-80C o

Z) kv FER TR

BSA & ¥R 20 mg/ml BSA 2% | M.Q. Water 3§
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(mg/ml) quy, (pb)
0 0 100
0.25 1.25 98.75
0.5 25 97.5
0.75 3.75 96.25
1.25 6.25 93.75

5X Protein assay dye ¥
TR Fe HE
§#8 protein assay 5X protein assay dye | 100 ml
M.Q. Water 400 ml

dye

i % 08 5 20 4T k4

% 2add (BSA) 5 R ZHFE S o BELOER

0+~025~05~0.75~1% 125 mg/ml » B~ &Fp| 39 whole cell

lysate & v 7kt » B~ 2 ml microtube » # — § 4c » 490 pl o

protein assay dye ~ 9 ul 77 M.Q. Water ~ 1 pul =2 whole cell lysate -

vortex 10 #y > # ¥ 15 4~ 45 > B~ 96 well 34 4 > & 3t 4r >~ 100 pul &7

I 5002 P $-9 A% > 12 ELISA reader 3 P~ £ 590 nm % %

B U BSAB M ki LHEEY & 8 AR plNe 2

17>0.95 > rARE S AR50 B A F R By chended FOER o

(=) AP A= % # (SDS-PAGE electrophoresis )

TRy - &5 2
1.5 M Tris (pH 8.8) Tris 18.171 g
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4¢ ~ 5 25 MLQ. Water 23 % pH 1 8.8 -

£ 4v > M.Q. Water I #84% 5 100 ml

1.0 M Tris (pH 6.8)

Tris

12.114 g

4v ~ 5 2F M.Q. Water % & pH I 6.8 >

£ 4er» M.Q. Water = #8284 5 100 ml

10% SDS SDS lg
M.Q. Water 10 ml
10% APS APS 0.1g
M.Q. Water 1 ml
Separating Gel (10% 10 | M.Q. Water 4.6 ml
ml) Tris (1.5M pHS8.8) | 2.5 ml
30% acrylamide 2.7 ml
10% SDS 0.1 ml
10% APS 0.1 ml
TEMED 0.006 ml
Stacking Gel (5% 5 ml) | M.Q. Water 3.4 ml
Tris (1.5M pHS8.8) | 0.63 ml
30% acrylamide 0.83 ml
10% SDS 0.05 ml
10% APS 0.05 ml
TEMED 0.005 ml
5X SDS-page running Tris 152 ¢
buffer Glycine 72 g
SDS S5¢

v 2 2F MLQ. Water A B pH 3 83> £

v~ M.Q. Water 2 #4% 5 11> # % pFif

#211X
1X Transfer buffer Tris 12 g
Glycine 576¢
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M.Q. Water 3200 ml
Methanol 800 ml
6X SDS loading dye IM Tris 3.5ml
Bromophenol blue | 6 mg
SDS 12¢g
100% Glycerol 3 ml
M.Q. Water 7 ml
2-mercaptoethanol | 50ul

KL SIE—IW‘,—»IQUJ‘""F? 950 pl A 2 i 15 3
%8 0 & @& % pF4e » 2-mercaptoethanol

50 pl i & i 752 4C k4

1X SDS loading buffer | 1M Tris 2.5ml
10% SDS 10 ml
10% Glycerol 5 ml
M.Q. Water 32.5ml

Blocking buffer Skim milk powder | 0.5¢g
TBST buffer 10 ml

5X TBST buffer Tris 12.114 g
NaCl 43875 g
Tween 20 5 ml

v 22F MLQ. Water A B pH I 74> £
e r MLQ. Water I #84% 5 11 & * pFe

» 41M.Q. Water ## 1 1X

AL (1.5mm) -~ 2 3d 3 2220459 5 > 17 M.Q. Water ¢
J}ﬂ;ﬂq T a0 B 15 A\m?—?‘ /%’J( ’ ff‘]x;f MQ Water » #4r »
¢ fie B 4% 9 Separating Gel ¥| 4/5 ¢0% & > & 2 methanol BT » & &

Separating Gel 42 F]1$ > ¥ Jz methanol » 4r » © fe ¥ 4% &7 Stacking
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Gel » I3 » & g > & Stacking Gel R F {8 > %7 & 33 7 d 455
SBT s ATl %‘\%4 M.Q. Waterm§+a R CIVAR: ' & il (N
Bl Bl e PEOR A i b 2 ehg g ;ﬁ'% s WE Gk 5 F2E
#r > FAE gtk g o kN ATk o

0 RS ETEE 2 6Xloading dye 2  1X SDS loading buffer
& svortex 323 0 3 100°C Ak P Se g 15 A 45 0 i IRAEC 4
W R R ZESY R AR P o A 4e » AT@ L 1X running buffer >
fe P ek 4 4e ~ wz i@ * ¢ 1 X running buffer > 0% % B 2 Rl S
% B 4v »~ 8 pl protein marker ~ F-v Bk &2 2 1 R4 » 2 pl
protein marker © £ F A4v » fRE RN 0 T4~ E ey THREE
¥ f# e loading buffer » ZEXF T R ERE - #oh 2l AR F sk
Boehx P > TRERE L 50 volt i % &§a 1 stacking gel K% 0 £
" 150 volt §& 3 separating gel &% » & AR 2-2.5 /] FF o
(2 ) v FH&i&F (Transfer)

TAE-E R > %4 % Filter pape 3¢ & 1X Transfer buffer
P 3L e gel & o 4p ¢ 9 PVDF %% ¢ & Methanol » F 4 % %
PR dd T MR G D2 Lk ~BA 2 5 Filter
paper ~ ¥ % ~ PVDF % ~ 2 % Filter paper ~ /% ~ v 4 &k » Boiigt
B AT B s TR BT R E AR 0 RE T 1X

26



Transfer buffer ¢ » @& * jgfy > fid sk F = d poo b dg e R
N A EY f#'?f”‘i” AR o e kB % 1X Transfer
buffer » 12BN E B e » FRTIE 5 400 mA » 48 B pF I 4

Separating Gel @ £ - 12 10% Separating Gel # ] > @& pFfF 5 1 /]

1S A48 v Fed B (f4) #5531 PVDF W (& &)

(+) Fulie & 58

Ty &5 2
Chemiluminescent HRP | HRP Substrate Peroxide 1 ml
substrate (g =& #| ) ol LT ,
HRP Substrate Luminol I ml
Reagent

fe 8 TBST buffer 5 ;4 #| 5% Skim milk » B~ 1! §& & 4+ 17 PVDF
%> F 8T blocking2 /] FF (£ 4Fi& (7 blocking X Z & 1] FF)o
Blocking % & ¢ » TBST buffer % PVDF - = 10 » 4% ~ & =
S be - BRI R 0 DT 4TIEY 20 161 B w ol
* ﬁmgﬁﬁ?‘% ;% > 12 TBST buffer ‘}3;;“‘}56— x 10 & 48 ~ == » 11 1
10000 =t B 4e > = &4l - i£% 1] pF > TBST buffer ‘}%“236—- = 10

LhB s X Z = B w o R & A&| Peroxide Solution ¥ Luminol

L‘-

Reagent 2 1 @ 1 6| &4 PVDF % > @b 0 F £ > fi*
AR R RIE A T R K o A Image ] #cd (USA
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National Institutes of Health » NIH) &7 T8 4 #7 °

- B Fpy

R LA B SmEe R

Rabbit monoclonal anti-

APG5L/ATGS ab108327 Abcam, Cambridge Science

Rabbit monoclonal anti-
ATG7

ab133528

Park, UK

Rabbit monoclonal anti-

Cell Signaling Technology,

TIMP1

Beclin-1 3495 Inc., Dancers, MA, USA
Rabbit polyclonal anti- i
GAPDH GTX100118|GeneTex, Irvine, CA, USA
: : Abcam, Cambridge Science
Rabbit polyclonal anti-LC3B |ab48394 Park UK
Rabbit monoclonal anti- 4058
phospho-Akt (Serd73)
Rabbit monoclonal anti- 9338
phospho-MEK1/2 (Ser221)
Rabbit monoclonal anti- 9971
phospho-mTOR (Ser2448) o
Rabbit polyclonal anti- Cell Signaling Technology,
phospho-p44/42 MAPK 9101 Inc., Dancers, MA, USA
(ERK1/2)(Thr202/Tyr204)
Rabbit polyclonal anti-
phospho-PI3 Kinase p85 4228
(Tyrd58)/p55 (Tyr199)
Rabbit monoclonal anti-P13
Kinase Class I1 3358
Rabbit polyclonal anti- Proteintech Group, Inc.,
RAB37 L30S1-1-AP |2 osemont, IL, USA
: . Cell Signaling Technology,
Rabbit monoclonal anti-Ras (8955 Inc.. Dancers, MA. USA
Rabbit polyclonal anti- ab 109125 Abcam, Cambridge Science

Park, UK
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= B Fupd

im{%’ v %9— g‘. r‘%% %fu Lﬂ?i-ﬁ’?‘?
Goat anti-rabbit (H+L) AP307P Millipore Corp., Billerica,
HRP conjugate MA, USA

A 23 % B microtube 0 i

%3 4°Crkda

AT EHRERS
ey &5 &2
Coomassie blue R250 ) 0.15
. Coomassie blue R250 # % &
solution
methanol 50 ml
M.Q. water 50 ml
acetic acid 10 ml
R fsRIcE AR REE 0 F m T
H
destainer M.Q. water 10 ml
methanol & ml
acetic acid 2 ml
ATHE e B
Yyl iE'J.f‘:mPé’z%E”‘ ER TR 2R RY Y EEATRE
(Coomassie blue R250) ¥ 5 L& A% % » & 5 ¢ Ik

v B TL D SRS

B

—_\\
T,
N}

» Be

4 1
< | 3

N

i

N2

R250 solution ¥ 5 4 4& > W ;%% » 4v » destainer > * F

% destainer » % 3

N L

% ¥ loading chik 5 o

T PFRIZE % #7490 destainer © B I %
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Il Fo R EIGEP > T ig b oo
L AN )ﬁ} £ ;3 (Wound healing assay )

AX 18R] fn e AL EE e e T (7 v %k > @ % Culture-Inserts 2 Well
for self-insertion % i& {7 k% fe {7 cnf B o

P~ owell 3 4 > #-insert *x » P|3L &P > & - Gl - B0 dw
¥z 12 3.5x10% cells / 70 pl 12 10 % FBS =7 DMEM #& % well # >
R e REAFES 0 3 iR 0 do insert * O 1B hdR B " 34
EE4e » 1 ml PBS > ‘}%‘i%ﬁ}‘ F ke e 5L > 3 PBS o 4c ~ 1ml Y
& d DMEM fic 8 43 e 504 % » 3w fmie s & 45 0 & 1| P EPFRY -
Bl 6 well 34 4 I PR AR e & o 2 Parental cell ;2§ 4c # 4 e ] 5 37
Flie o 32 % PRAp k SLERIEESE - E Rl BRSNS G 2
#icig o
AN BRI 5

r2 SPSS Statistical package for the Social Science 23.0 #ic %8 & {7 %
B #c~ 47 (Analysis of Variance © ANOVA) » 3+ 8 #icdp 2. T35

(mean) % & #:% (Standard error of the mean » SEM ) » ¥ & #

Duncan’s new multiple range test ¥ 5 ¥ {8 #& T /2 > W E w2

Bt £ 8 (p<0.05) -
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Frd 2%
% - % FC ehim?e 3 By 4

A APy BFFRFCHF L Rwe ki3 M4 > 7]
#3508 FC £_F %4 CL1-5 Parental 'm? & % & #.it 4 o CLI-5

Parental w % g2 0~10 uM 9 FC > €% 24 -] pF > 41 * SRB assay

- A Z, A 5% e 4 2 2 2y 2 A N = ’ 2
W Plimie 35S o B3t B e e g A g"ﬁ’;ig' FC
RF B A a4 o

§> A E 3uMFC & SUMFC ~ 4

KR H e T

REA KIS RMFLE (Fig 1)
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¥ - & FC 3l42 CL1-5 'm% p v

A om AP EE Y B I FC 7 00518 W ve (R enim P p e o

A F 5 3UMFCHr SuMFC & #3c% 23 P i L & (Fig. 1) #714

BB A B # £ % CL1-5 Parental ‘m*e p v 8

CHE o ttme f oA B

LC3-1 ¢ £ phosphatidylethanolamine % & 2} = LC3-II » I Bk ¢

autophagosome %t » F]gt LC3-II ch A £ F 514wz pvif o 7

L@ g3 EE

S R ERZ W plwre P LC3-Il end E > 4o Fig. 2 (a) v

Fig.2 (b) #t51 » A8 - - st %2 = £ 4§ F % * » CL1-5 Parenal ‘m

e e LC3-1I 3-¢ ¢ %% FC ®| & A # 4r » @ CL1-5 RAB37¥" tmre

tilF B3 e B AL LC3L 4 RTF R F iBH o e p
ie

F] autophagosome £ lysosome & & ° I3} = autolysosome °
& § 2 ¢ e FARE f2 > e BF 0 23T autolysosome P 7 LC3-I1 » ¢

MIERR S Tl e p BB T G R

% b Fi - R

‘e porEiE A2 ¢ B A $ autolysosome B CEEMEE e 0 B AT
TS e kA 15 AO A Y4 T i B e (Acidic

vescular organelles » AVOs) ] » # rmdvsg 5 5 o0t Bl eiE e
ERCA

w? p v (¥* (Estebanetal., 2016) > % % 4 Fig. 3 #17 >

CL1-5 Parenal ¥z snp& {2 i v 6 € SR E 4 F @ W 4c > & 7 o¥e
dex FCis ¥ me 49 v 24 | PP & mP p v o
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mPe BRSS9 By B 0 B ¢ Rab37 S S ARE I 5
A 4r ATG5-12 &2 ATGI6L eni: & > 5 8530 LC3-I1 A5 = > I :& @ 3 4o
autophagosome > & B ‘m*s p vF & *F i m?z i 2  (Sheng et al.,
2018)c iAiFd > LB kR H- - X f %2 % 4-Fig. 4 (A-
a) v Fig. 4 (B-a) #77% » CL1-5 RAB37® fm®s {023 4 » FC
> 1t CL1-5 Parental fw?s Rab37 fr Atg5-12 5 + = g% > 4o »
FC 12t » CL1-5 Parental m?z 53 Rab37 = ATG5-12 = 3 pM 4= 5 pM
FC &€ MIig e T o fipe t 2 endd$ | K= hid% s
4 Fig. 4 (A-b) - Fig. 4 (B-b) #77¢ » ¥ % I Rab37 ~ ATG5-12 ¥
CL1-5 Parental ‘m? th’m?s p v & FC #| & 3 uM 2. * % Fr4] Rab37
o Atg5-12 chie* > A& SuM 2. T 5 i%4F Rab37 fr Atg5-12 thit
* o
ATGT7 = ATGS 1T # RALZL 5 £7) = ' f2 4] m¥e f PienE & Fo0
( Shigeomi et al., 2018 ; Zheng et al., 2019) » % £ LC3-Il 5775 3 %
SR o U F S B EEE KRR B - - % s S % 4o Fig. 5 (a)
#7757 » 7 CL1-5 RAB37®t iz ¢ ATG7 % 7 F'Eedgd 0 CLI1-S

Parental w?2 :17 ATG7 ¢ %€ ¥ FC #|

|

EAE I A B R e o )
% 4oFig. 5 (b) #7770 » BE A AL B > Fry dp i d >
4 7 ATG7 {r CL1-5 Rab37 45 § 42L& 1 #r5ldechim e p i@ B > 1o
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H_Afr FC 31429 CL1-5 Parental 0%z p w5 4B o

Class Il PI3K %im® p sifodo ARESY g s €4 5 &
A %7 Class IIPIBK ¥ & 2% = Bi& ~#% : PI3BKC3/hVps34 ~ p150
fr Beclin-1 (Sunetal., 2009 ) o fd4*Z § &% & T > Class III PI3K 3
A HESlAzmPe porend & F]15 (Backer, J. M. 2008 ) o 1 & > & 8L
B H- - %40 Fig. 6 (A-a) #7157 » 22 CL1-5 Parental ‘w
%41t > CL1-5 RAB379¥L tm#s i ¥ o Class I PI3K 4 B § + =
34§ %. > 4r » FC {4 CLI1-5 Parental 7 Class III PI3K % 3L & 2 7 =
LGB € RS R 4oFig. 6 (Ab) ¥TF o BEA G M E
B o fry Ap v a4 > % 4 Class III PI3K f- Rab37 3# K DAL R )
dmfE R A G P Bgenim®e por it 5 B o i Class III PI3K §v
FC # CL1-5 Parental #1542 fnfm? p vz & B o

Beclin-1 » % 5 &3t A #fiw?e ¥ 4p g 2R FY ATG6 v >

% ClassIHIPIBK e £ B8 & % 2. — > i wme p v b4t end & 2

-

L5 - BRIk EY 6 BN & Beclin-l X wre porg
i % (Akioetal., 2001 ; Fuetal.,,2013)° & > B 8L kg% >
¥ - - ¥ 5%%%4cFig. 6 (B-a) #77 » CL1-5 RAB37%L fm#s £ &
7 Beclin-1 % IL& 7 & * CLI1-5 Parental w?z 74§ % » 4 » FC e
CL1-5 Parental ‘m® Beclin-1 2 L& 23 2" ; Fif = £ {id%k e
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%% 4 Fig. 6 (B-b) #i7 » 7 i CL1-5 RAB37% tm¥ 1 Beclin-1
# I8 % *% CL1-5 Parental fm?2 » @ ¥ 4 » FC {4 » CL1-5 Parental
fm¥e ch Beclin-1 £ L& 7 5f2 2 a4 > X 4 Beclin-1 £2 Rab37
P A A e R BB chimte s e 3 M 0 1% & CLISS
Parental %2 FC &_% 3142 Beclin-1 4p b chdm?z p it > %5 & { 7 F
e FE 7 ©
Telmr LA F L w20l PBKEBEEREF i He S

i% B 4% @ PI3K/Akt/mTOR ¥ Ras/Raf/MEK/ERK » #£% i B 4 I
€ B R mie chd £ o B RS prd | B AR e R A E R £ 4
(Asati, V. etal.,, 2016 ) > 3 # 7 3% 5 » #r#] PI3K/Akt/mTOR £ + 24
Ras/Raf/MEK/ERK > it 43 3l 42 m?e p ¥ » & @ w2 5= (Roy,
B.etal,2014) @ = 582 KRR > B— — %9 %52 % 4o Fig. 7
(A-a)~7 (B-a) 47 (C-a) #t5¢ > CL1-5 RAB37®" fm®e & £ e
PI3K/Akt/mTOR % L& ",’TT 7 p-mTOR 7§ 3§ 4v e794& % *b > p-Class I
PI3K fv p-Akt 32§ 3 > &tc » FC i CLI1-5 Parental ® *% 7 p-
Class IPI3K 7% FC 3 pM 7 A fic e 484 » p-Akt fr p-mTOR ¥ 2 3
HEp 5@z ¢ hid%HisamE%4cFig. 7 (A-b)~7 (B-b) 47 (C-
b) #75+ » CL1-5 RAB37L ¥z A £ e PI3K/Akt/mTOR % L& "ﬁ% 7
p-Class I PI3K F 3% 4r crd$ 4 #F > p-Akt fo p-mTOR # 2 5 35 > &
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4t » FC t¢ CLI1-5 Parental ¢ p-Class I PI3K fr p-mTOR 73 3 4 e794%
oo & b a4rs 0 Rab37 &2 FC 327 258 PI3K/Akt/mTOR § /& >
Rab37 £ FC frt B #73l3F cnlm?e p v m B o 0 > S B2 KRR
Ras/p-MEK/p-ERK % CL1-5 w2 ek 3B » H - - = F % % % 4 Fig.
8 (A-a)~8 (B-a) v 8 (C-a) #77 » CL1-5 RAB37® ‘m®e & £ e
Ras v p-ERK ¢4 3§ +* CL1-5 Parental ‘m?s > > 4v » FC {$ CL1-5
Parental £ Ras v p-ERK 387 "% » {2 83§ 4r p-MEK & b i =
€ BiEsk s ch% % 4o Fig. 8 (A-b)~8 (B-b) 8 (C-b) #7 »
CL1-5 RAB37%L tm®e & £ 1 p-MEK §v p-ERK 14 3£ +* CL1-5
Parental m%z 3 $& % 734§ %" » 4c » FC {5 CL1-5 Parental 7 Ras ~ p-
MEK Fr p-ERK » % JLH#f 4c ch48% » X & Rab37 fr FC # % Ras/p-
MEK/p-ERK # & ¥ 31 4= fm %z p ¥ o
% = & FC #r4] CL1-5 jm¥% T {7

W2 AAETER > FCF frdfag 4 £ &% i 4 (Manetal,
2011 ; Heetal.,2014) - 4= Fig. 9 (A) #5% » Mg v /ﬁ £ERBELBR
CL1-5 Parental sfe (7 k% » H - - 0 F B & %4 Fig. 9 (B-a) #7
7 » CL1-5 RAB37L xmrz crafe 5 4 4 143> CL1-5 Parental w8 » @
fte » FC {4 > Parental fmz chfe (75 4 % MA8% ; SiB= € R
B {6 % % 4r Fig. 9 (B-b) #777 » CL1-5 RAB37%L fm¥e eiafe (7 3¢ 4
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4 R T EEBFCH FRAN A DY R T 5
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PRl e dE 15 A, R SR SRt ZH-2 0 ¥ P4 LR ke e et By PRl
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e A e iRFEslleme A g o AEFTHFIRFCH
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 Vps34 ¢ni; B = Beclin-1 7 2% # £ 9275 fiF USP10 £

USP13 » & PI3KCIII/Vps34 #F & 4 ¢7% 2 (Liuetal., 2011) o
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T # kg B > Ras/RAF/MEK/ERK 5 5L [ 5t 49 & v 33 & fm %2
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expression coinciding with low TIMP1 expression in their tumours

show high lymph node metastasis and poor survival.

(Tsai et al., 2014)
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Fig. 1 Percentage of viability of human lung carcinoma cell CL1-5

Parental and RAB37%L cells in response to FC.

CL1-5 Parental and RAB37%%" cells (1 x 10%) were treated with 0 to 10

uM of FC. After 24 h of incubation, growth of CL1-5 Parental
and RAB37%% cells were evaluated by SRB assay. (N=3)
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Fig. 2 (a) (b) Expression of LC3 in response to FC at 1 time and at
triple repetition respectively.

CL1-5 Parental and RAB37%%% cells (2 x 10°) were treated with FC for
24 h. CL1-5 Parental cell without treatment was control group. Total cell
lysate were prepared and subjected to Western blot analysis using anti-

LC3 antibody. GAPDH was used as an internal control.
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Fig. 3 Effect of FC on autophagy of human lung carcinoma CL1-5
Parental and RAB37%" cells.

CL1-5 Parental and RAB37%"% cells (5 x 10°) were treated with FC.

After treatment for 24 h, cells were stained with AO (1.5 pg/ml) for 15
min before set on flow cytometry. The percentage in the figure indicated

the proportion of cells with AVOs staining (upper two quadrants).
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Fig. 4 (A-a) (A-b) (B-a) (B-b) Expression of Rab37 and ATGS-12 in

response to FC at 1 time and at triple repetition respectively.

CL1-5 Parental and RAB37%%L cells (2 x 10°) were treated with FC for
24 h. CL1-5 Parental cell without treatment was control group. Total cell
lysate was prepared and subjected to Western blot analysis using anti-
Rab37 (A) and anti-ATG5-12 (B) antibodies. GAPDH was used as an
internal control. There were no significant difference between three and

four groups in fig. 4 (A-b) and 4 (B-b).
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Fig. 5 (a) (b) Expression of ATG7 in response to FC at 1 time and at
triple repetition respectively.

CL1-5 Parental and RAB37%%L cells (2 x 10°) were treated with FC for
24 h. CL1-5 Parental cell without treatment was control group. Total cell
lysate was prepared and subjected to Western blot analysis using anti-
ATGT7 antibody. GAPDH was used as an internal control. There was no

significant difference between four groups in fig. 5 (b).
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Fig. 6 (A-a) (A-b) (B-a) (B-b) Expression of Class III PI3K and
Beclin-1 in response to FC at 1 time and at triple repetition
respectively.

CL1-5 Parental and RAB37°%%" cells (2 x 10°) were treated with FC for
24 h. CL1-5 Parental cell without treatment was control group. Total cell
lysate was prepared and subjected to Western blot analysis using anti-
Class III PI3K (A) and Beclin-1 (B) antibodies. GAPDH was used as an
internal control. There was no significant difference between four groups

in fig. 6 (A-D).

66



TA-a Parental  RAB3708L
FC@M) ©0 3 5 0

kDa

p-class I PI3K p» — e e weveem | 4 85

1.5 1

—
']

S
»

p-class I PI3K
Fold of control

FC (uM) 0 3 5 0
Parental RAB3798sL

67



7A-b

2-
= O
2 = I : I
- 9 l
o = |
mﬂ'
o T
? ©°
o Ll
0
FC (uM) 0 3 5 0

Parental RAB37985L

68



7B-a
FC (uM)
p-Akt »

GAPDH »

1.5 -

p-Akt
Fold of control

FC (uM)

Parental

0 3 5 0

0.8 1.1

RAB37089.

kDa

<4 60

< 36

0 3 5
Parental

69

0
RAB3798sL



7B-b
1

D "
©
_E 1 I l
g8 l :
o O
© 0.5
o
LL
0
FC (uM) 0 3 5 0

Parental RAB37Q85L

70



7C-a
FC (uM)
p-mTOR »

GAPDH »

1.5 »

p-mTOR
Fold of control

=
)

FC (pM)

Parental

RAB37989L
0 3 S 0

—
»

kDa

s | 4 289
1 1.1 1.0 1.3
0 3 5 0
Parental RAB37@8sL

71



Ilq.‘l
Q
o

3 .
[
n:‘gz-
Q0o
£ [
oaT 1 - l
o
LL
0
FC (pM) 0 3 5 0

Parental RAB3798sL

Fig. 7 (A-a) (A-b) (B-a) (B-b) (C-a) (C-b) Expression of p-class I
PI3K, p-Akt and p-mTOR in response to FC at 1 time and at triple
repetition respectively.

CL1-5 Parental and RAB37%%" cells (2 x 10°) were treated with FC for
24 h. CL1-5 Parental cell without treatment was control group. Total cell
lysate was prepared and subjected to Western blot analysis using anti-p-
class I PI3K (A), anti-p-Akt (B) and anti-p-mTOR (C) antibodies.
GAPDH was used as an internal control. There were no significant

difference between four groups in fig. 7 (A-b), 7 (B-b) and 7 (C-b).
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Fig. 8 (A-a) (A-b) (B-a) (B-b) (C-a) (C-b) Expression of Ras, p-MEK

and p-ERK in response to FC at 1 time and at triple repetition
respectively.

CL1-5 Parental and RAB37%%" cells (2 x 10°) were treated with FC for
24 h. CL1-5 Parental cell without treatment was control group. Total cell
lysate was prepared and subjected to Western blot analysis using anti-Ras
(A), anti-p-MEK (B) and anti-p-ERK (C) antibodies. GAPDH was used
as an internal control. There were no significant difference between four

groups in fig. 8 (A-b), 8 (B-b) and 8 (C-b).
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Fig. 9 (A) Representative images captured by ISCapture microscope
of CL1-5 Parental and RAB37%L cells in response to FC between 0
and 24 h from produced wounds. (B-a) (B-b) Expression of wound
healing in response to FC at 1 time and at triple repetition
respectively.

CL1-5 Parental and RAB37%" cells (3.5x10* cells / 70 ul) were treated
with FC for 2, 4, 8, and 24 h. There was no significant difference between

four groups in fig. 9 (B-b).
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Fig. 10 (a) (b) Expression of TIMP1 in response to FC at 1 time and
at triple repetition respectively.

CL1-5 Parental and RAB37%%% cells (2 x 10°) were treated with FC for
24 h. CL1-5 Parental cell without treatment was control group. Total cell
medium was harvested and subjected to Western blot analysis using anti-
TIMP1 antibody. Gel dyed with Coomassie blue was used as an internal

control. There was no significant difference between four groups in fig.

10 (b).

83



FC (pM)
p62 p

GAPDH »

Y
(%)

p62
Fold of control
o

Parental RAB37@85L
kDa
0 3 5 0
e — < 62

1 49 114

_--—"—_——| < 36

0

FC (pM)

0 3 5

Parental

Fig. 11 Expression of p62 in response to FC.

CL1-5 Parental and RAB37%%" cells (2 x 10%) were treated with FC for

24 h. CL1-5 Parental cell without treatment was control group. Total cell

lysate was prepared and subjected to Western blot analysis using anti-p62

antibodies. GAPDH was used as an internal control. (N=1)
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Table 1 Summary of protein expression.
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