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Malignant mesothelioma is one of the aggressive cancer that results most commonly from exposure to asbestos.
Treatment options of this cancer are limited even in the case of chemotherapy. Moreover, mesothelioma often
becomes resistant to pemetrexed and cisplatin, the key drugs for the mesothelioma treatment. Sialic acid binding
lectin isolated from Rana catesbeiana oocytes (cSBL) shows remarkable anti-tumor effects caused by its
ribonuclease activity in mesothelioma cells and exhibits high synergistic effect with pemetrexed. To find more
effective combination regimen of cSBL, we examined currently estimated anti-mesothelioma drugs, TNF-related
apoptosis-inducing ligand (TRAIL) and EGF receptor-tyrosine kinase inhibitors (erlotinib, gefitinib, and
vandetanib), by using pemetrexed-resistant cell lines, H28-PR and H2452-PR, in vitro. Consequently, the former
showed slightly cross-resistance to gefitinib and the latter to cisplatin, cSBL, gefitinib, and vandetanib, respectively.
In multiple drugs combination study, pemetrexed + cSBL and pemetrexed + cisplatin + cSBL were higher effective
than the other regimens from the aspects of antiproliferative and synergistic effects. Cleavage of Bid and caspase-
3 protein which is the sign of apoptosis, and both downregulation of p21 and stabilization of cyclin A which is of
cytostatic effects, were detected dependent on the drugs used in the combination treatments. According to these
results, we estimated that pemetrexed + cSBL + TRAIL combination showed strong synergy by playing the role
without any interference and may serve as a rational regimen with the object of anti-proliferative mechanism. In
conclusion, our results indicated that cSBL-containing combination treatments show promise for the treatment of
malignant mesothelioma.
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S bRz B Rk NCI-H28 (H28) (AfEM:),
NCI-H2452 (H2452) (Lpzth) B X OASEfLIREdE:
Wz B PR MeTHA 1, American Type Cell
Culture Collection & V) lgA L7z, Pemetrexed lif %
H28 Mifakk (H28PR) &, DAFICE#KT 2T
B L7238 D% iz, Pemetrexed M4 H2452 fil

fa (H2452-PR) &, FERFRFRESTEREL
UL REFEOBR— B L D EES N O %
w7z, H28, H2452 B L O MAix, 10% JE
@ L is 21 (FBS, Biosera fh#) # &
RPMI-1640 354 (H /K RIFEHLE) TR L2
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400 nM e Foa)vFv Yy, 8710 nM A4 » A >,
20 mM HEPES, 10% FBS # &t Medium 199 with
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¥ vandetanib (& SYNkinase & O g A L 72. T
caspase-3 Pufk, #L Bid Pufk, ¥ip2l bifk (12D1),
Horseradish peroxidase (HRP) #Eikdi~ 7 A IgG
Ptk X O'HRP @I 7 ¥ v b IgG Hifk L Cell
Signaling Technology & 1, #Tcyclin A ¥tk (H-
432) 1% Santa Cruz Biotechnology & ¥, #t f-actin
PUfRiZ Sigma-Aldrich L WEEA L7-d D% iz,
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TRAIL, 1 pg/mL-100 ng/mL : erlotinib,
10 nM —100 uM ; gefitinib, 10 nM —50 uM
vandetanib, 10 nM—100uM. D%, HeHhrpic
Cell Count Reagent SF (+7 7 4 7 A 7 ##) %
10ul 920z, 37C, 5% CO;, FTEHIZ1-2 K
M348 L7z, Infinite™ 200 PRO B X 0" i-control™
software (Tecan Japan #:#) % H\vy, 450 nM B
£ V600 nM O WG 2 Wl L 72, ICs 1
GraphPad Prism 5.0 software & H\W &L L7-.
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SEFNOE RO A FE A~ OB IE, WST-8 % A
WCRRES L7z, ML H28 Mg 2 v, 96-well
plate 125X 103 cells/well (IZ72 5 X9 IZHEM L, 72
e [ BRI IS OGE 2 W L 2. FE A
pemetrexed, cisplatin, ¢cSBL, TRAIL B X
erlotinib & VLD 21 & % 1% 3 T % [6] g (2 AL
L7z, IREEIE 2 AR X ICs 2 2\ AL R
WEEE LD D%, F72, 3HIMLEEILIC, £
D EH L 72 1ICy (GraphPad QuickCalcs: ECnyining
from ECsp & IV THEH) % 3L ICALBREE I % [H5E
L7zbozrHwiz, SO RLEREEIZLT
DY) THhb: pemetrexed + cisplatin (1 :1),
pemetrexed +erlotinib ( 1: 1.5) , cSBL+
pemetrexed (1:20), cSBL +erlotinib (1 : 30),
c¢SBL + TRAIL (1 :5), pemetrexed + cisplatin +
¢SBL (0.03 : 4 :0.03), pemetrexed + cisplatin +
TRAIL (0.03:4:1.3), pemetrexed + cisplatin +
erlotinib (0.03 : 4 : 5.6), pemetrexed+cSBL +
TRAIL (0.03:0.03:31). BFHREDOIRETH %
Combination Index (CI) & §fH KoM H &= O 5
VEhFDOEIETH % Dose Reduction Index (DRI)
DE M % BH 2 % 2% |2 CompuSyn software
(ComboSyn #:#) = H\W T4 ro72. CIB LU DRI
OBEMILLTOFERIC L VITo72. CI= (Dy comb)
o/ (Dx. alone) at (Dx. comb) b/ (Dx, atone)s + -, DRI= (Dj,
aone) o/ (Dx, comp)a: T NENDEHKIZBWT, D,
combr Dy alone (&, ZEFFEEE x% KT S LEE L,
a, b, IEPEHICHWwAEHR (FEH a, A
b, =) EELTWw5S. CI>1, =1, BLO <1o
Yk, EHOBHDE - ENIET, M, B X
UMHEHNTHASZ EEHRLTWA. DRI>1, =1,
BLO <1 0HE, EYWHEOWMARRIEBL, 4
vy, BIXUOARETHLILERLTWAS.
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cells/well 1272 % & 9 12#FE L, pemetrexed,
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nENZEN30nM, 4uM, 30nM, 1.3 ng/mL B &
56 uM &7 5 X HITINA 7. 48 FEf R IZHHE %
B L, 1 tablet/10 mL cOmplete Mini, EDTA-
free Protease Inhibitor Cocktail (Roche Applied
Science f:# ), 1 tablet/10 mL PhosSTOP
Phosphatase Inhibitor Cocktail (Roche Applied
Science fH#) Z Mz 7zfhi Ny 7 7 — (150 mM
NaCl, 10 mM Tris-HCI [pH 74], 5 mM EDTA,
1% Nonidet P-40, 0.1% 74 ¥ ¥ 2 — VP Na,
01% N7 Viglig) b o 4 [SDS]) % HwT,
whole cell lysate Z{E# L 7. WEMs /87 8%
| L, BCA Protein Assay Kit (Thermo Fisher
Scientific #L#) % T, & v X7 BRE & HIE
L7z, % %7 81x, 14% SDS-PAGE 12 & 1) 458
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o S

1. ¢SBL, TRAIL & EGFR-TKIs (3 &b g
fEfRRICE UV ERMEERT

FIMHON, B EEORFE L L TKRI N
T\ 5 pemetrexed, cisplatin & ¢SBL, TRAIL B
X O"EGFR-TKIs (erlotinib, gefitinib, vandetanib)
OB HIFIRh R 2, WST-8kIZ X hillsE L 72,
Fig. 1 I1IRT L9112, WK A3 AN H28
B LU H2452 12 L T HHE IR R & R348,
c¢SBL, TRAIL B & O EGFR-TKIs (& MeTHA (Zxf
LA KIEE T H 50% Hif: DL %
FLTBY, IEEMAIZ$ 5 EHIE) RN 2
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Fig. 1. Dose-response curves in the malignant mesothelioma cell lines H28 and H2452, and the mesothelial cell line MeT5A
treated with pemetrexed, cisplatin, cSBL, TRAIL, erlotinib, gefitinib or vandetanib. Cells were treated with pemetrexed
(1 nM—10 mM), cisplatin (1 nM—100 M), cSBL (1 nM—30 M), TRAIL (10 pg/mL—100 ng/mL), erlotinib (10
nM — 100 uM), gefitinib (10 nM —50 uM) or vandetanib (10 nM —100 M) for 72 h. The dots and bars represent the
mean and SD, respectively. Dose-response curves are depicted as lines.
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Fig. 2. Dose-response curves in the mesothelioma cell lines H28 and H2452, and their pemetrexed-resistance cell lines
H28-PR and H2452-PR treated with pemetrexed, cisplatin, cSBL, TRAIL, erlotinib, gefitinib or vandetanib. Cells were
treated with pemetrexed (1 nM—10 mM), cisplatin (1 nM—100 uM), ¢SBL (1 nM—30 xM), TRAIL (1 pg/mL—100
ng/mL), erlotinib (10 nM —100 uM), gefitinib (10 nM —50 xM) or vandetanib (10 nM —100 uM) for 72 h. The dots
and bars represent the mean and SD, respectively. Dose-response curves are depicted as lines or dotted lines.
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BV EER L7z
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Table 1. ICs values (uM) and resistance rate (RR) of drugs in malignant mesothelioma cells.
Drugs H28 H28-PR H2452 H2452-PR MeTHA Target
Cy 13.04 65.03 2658.00 10551.00 TS
Pemetrexed 585 to 29.07 | 40.00 to 105.7 1925 to 3670 | 9526 to 11685 ND DHFR
RR 499 397 GRAFT
14.37 5.44 45.02 141.30 892
Cisplatin s 12.32 to 16.76 445 to 6.64 41.10 t0 4933 | 1194 to 167.3 6.82 to 11.68 DNA
RR 0.38 314
ICy 049 0.16 1.23 17.32 19.04
c¢SBL 0.40 to 0.60 0.13 to 0.19 1.01 to 149 16.12 to 1861 | 16.04 to 22.60 RNA
RR 0.33 14.10
1C, 248 1.73 108.30 0.10 202.10
TRAIL 2.26 to 2.72 157 to 1.90 6752 to 1736 0.08 to 0.13 58.95 to 692.6 TRAIL-R
RR 0.70 0.0010
1C, 15.88 1828 20.82 16.60
Erlotinib 1351 to 1868 | 16.39 to 2040 | 16.13 to 26.87 | 15.68 to 17.58 ND EGFR
RR 115 0.80
c, 18.38 30.34 19.70 44.85
Gefitinib © | 1571 to 2151 | 2585 to 3560 | 16.67 to 23.29 | 41.24 to 4877 ND EGFR
RR 1.65 228
Cy 1318 16.20 17.18 41.49 60.95 EGFR
Vandetanib 1121 to 1548 | 1363 to 19.27 | 1537 to 19.20 | 37.16 to 46.32 | 53.31 to 69.68 VEGFR-2/3
RR 1.23 242 RET

The 95% confidence intervals for each ICs, value are shown in bottom row. The RR value was calculated as the ICs, value of each agent
in resistance cells divided by the ICs, value in each parent cell line. ND: not determined
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Fig. 3. Dose-response curves in H28 and H28-PR cells in dual combination therapy. Cells were treated with pemetrexed +
cisplatin, pemetrexed + cSBL, pemetrexed + erlotinib, ¢SBL + erlotinib or ¢SBL + TRAIL for 72 h. X-axis of upper panels
or lower panels show concentration of pemetrexed or cSBL, respectively. The dots and bars represent the mean and
SD, respectively. Dose-response curves are depicted as lines or dotted lines.
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Fig. 4. CI-Fa curves for H28 and H28-PR cells in dual combination therapy. The drug concentration ratios were as follows:
pemetrexed + cisplatin (1 : 1), pemetrexed + erlotinib (1 : 1.5), ¢SBL + pemetrexed (1 : 20), cSBL + erlotinib (1 : 30) or
c¢SBL+TRAIL (1:5). Cells were treated with pemetrexed (10 nM —100 zuM), cisplatin (10 nM —100 uM), ¢SBL (1
nM—-10uM), TRAIL (5 pg/mL—50 ng/mL) or erlotinib (15 nM —150 M) for 72 h. CI values less than 1 indicate a
synergistic effect, CI values greater than 1 indicate an antagonistic effect and CI values equal to 1 indicate an additive effect.

- SHAE~NY 7 ML, BRI L b Ak
TEEMRIIEATE L B Z e AR ENT: (Fig 3 1).
—4C, ¢SBL & O Tlx, H28 3 X U H28PR
5 5 OMifak T b erlotinib & DB I & % i
BRI R OB IZ L A LR S5NY, TRAIL
EDOBERT S, R FE T I8 HE B R 2R o0 B ol
BRI sZnwZ Eanrah/ (Fig. 3 ). 72,
NS DIEFOMAEDLEIZBIT S Combination
Index #BH L7723 D% Fig 4 IZ/R L7z, ZOFEHE
75, pemetrexed + cisplatin (PC) 3 & OF cSBL +
pemetrexed (SP) 2%E WM 2 /Ry AADHET
HDHTEIIRENT. T 72, pemetrexed + erlotinib
(PE) OFEIMHIRIRILPC LIZL AEEDS
AR I IR 2 & ¢SBL +erlotinib (SE) (X 34%iE
PIHIRDHR & A D IRV A A DLETH D), SBL+
TRAIL (ST) OflAE DL, HEET L OHFER
RIZWEHEDOEXDPEL LI EVHLNI R o7,
4. Pemetrexed, cSBL & & U cisplatin @ 3
AR RaEEnFIs Rz RT

WA, WROKFEE % o012, pemetrexed +
cisplatin ®BIFTL ¥ X 12 TKIs RPUAE RN, % F1
BRIAATEFHL DAY DERBIND 0o 5\ IEH
BRAHEIT L T b, &l PEHERIREZMRE L5

TEOHEK N, L 3K 2 EDL, T ENOMAE DY
BT BB RIC OV TR 21T 72, 3 HIPEH
LI X & LT, pemetrexed + cisplatin + ¢cSBL
(PCS), pemetrexed + cisplatin+ TRAIL (PCT),
pemetrexed + cisplatin + erlotinib (PCE) 3 & ¥
pemetrexed + cSBL + TRAIL (PST) ® 4 /%% —
TOMHNT % 1T > 72. Pemetrexed HAHALEE & i
LE, WTNOFH/Y — > TH HE - SR
MRKELCEICY T T A ehmaEns (Fig. 5
o). F7z, MHEEICE L CETEiTo72L 25,
TRTCOHTEBREM T LA2MEEEIRO 5N
mrolzb DD, PCS 2SI E WAHSEMS Z 7R L
72 (Fig. b4i). €612, 7= A% r7uvy MEIZ
£ ) BEFOPUES X 1 = X A~OE G- HHE S
nNTwsy 2% (p2l, cyclin A, BdB X O
cleaved caspase 3) 2 DOWTHE 1T o72. &7 v
87 2D W T, p2l iF cisplatin & A W %
erlotinib ALFEIZ X 0 ZHEEI L GLIIZ BT 515
1RFICED D Z &, 99 cyclin A 1 pemetrexed JLEE
&) F i 2 iE S | S S SC BT 5
MR oI b S 2 &, 3 Bid (& TRAIL AL
FICE DU s I bay B TREEEZ /L
72 HIAE & BaR 4 5 2 &, 29 caspase 3 1% ¢SBL H
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Fig. 5. Dose-response curves and CI-Fa curves for H28 cells in triple combination therapy. Cells were treated with
pemetrexed + cisplatin + cSBL (0.03 : 4 : 0.03), pemetrexed + cisplatin + TRAIL (0.03 : 4 : 1.3), pemetrexed + cisplatin +
erlotinib (0.03 : 4 : 5.6) or pemetrexed +cSBL + TRAIL (0.03 : 0.03 : 3.1). Cells were treated with pemetrexed (3.75
nM — 240 nM), cisplatin (500 nM —32 uM), ¢SBL (3.75 nM — 240 nM), TRAIL (1625 pg/mL —104 ng/mL) or erlotinib
(700 nM —44.8 uM) for 72 h. Left panel shows viability of H28 cell lines. Right panel shows CI-Fa curves of each
combination in H28 cell lines. The dots and bars represent the mean and SD, respectively. Dose-response curves are

depicted as lines or dotted lines.
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Fig. 6. Western blot analysis of proteins related to anti-tumor activities of each drugs. H28 cells were treated with 1Cy
values of each drug (pemetrexed: 0.03 uM, cisplatin: 4 uM, ¢SBL: 0.03 uM, TRAIL: 1.3 ng/mL and erlotinib: 5.6 M) in

single or triple treatment for 48 h.

FALEL & 4 v id TRAIL %° pemetrexed & O fif F
WCHWTH AL L 7R b = ADSFHE S LD 42 Z L9,
FNZNHME SN TWAD, Fig 6 1R L7z2& 91,
HLELTld, cyclin A 7% pemetrexed, cisplatin
THIIN, cSBL, TRAIL, erlotinib T4 L7z,
p2l & pemetrexed TiX i3 & A EE L& T,
cisplatin, erlotinib TR (24, ¢SBL, TRAIL
THHFE WA L 72, Bid 1 HEMULE CILEEE 221t
IZEIE S N7 2> /2. Cleaved caspase 3 13,
c¢SBL, TRAIL B & Qerlotinib ThH 9§ 2 IZFH A

o b, PEHERCIE, cyclin A & PCE % v
CHLAEDLE TOMMPHER I N7z, p2l i
cisplatin & & €& Bf I CEEZE (28N L, RxFHIZ PST
TIXPHE WA L72. BidZ PCE Thd 2z, %
7z, PST CTREZE 2 A L7-. Cleaved caspase 3
(&, BB I DT OB T b BRI
ML, %12 PCE THEWEHMHAL2SRRO S,
5. 3&IHAZ, pemetrexed DAE%Z KX B
SE3

MRz 25T HHOYE, —ELNVO
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Table 2. CI and DRI values of H28 and H28-PR cells in dual or triple combination therapy.

L . DRI value
Combination regimen| CI value - -
Pemetrexed | Cisplatin ¢SBL TRAIL
PC 0.04 94.85 31.67 - -
178 SP 0.05 88.20 - 2848 -

PCS 052 893.01 2.24 14.42 -
PST 1.02 1185.88 - 19.14 1.03
PC 0.31 43.68 347 - -

H28-PR
SP 0.21 95.50 - 498 -

The CI and DRI values at Fa=0.5 were calculated as indicated in methods section. Pemetrexed + cisplatin;
PC, ¢SBL + pemetrexed; SP, Pemetrexed + cisplatin + ¢cSBL; PCS, Pemetrexed + ¢SBL + TRAIL; PST

MR ZAGF D 72D E R KR O H &L, B
HEEOZEAOHE L LEL, HLAEALSES
CENTESL. ZOPEHERIZEBT 5 EHH = A
WAL DRI ZH T 52 EIZL VEEliCE 5. 4
|, BAEOHHL Y A2 ThHaHPC L, KifIEICH
WTHRHMED RSN/ cSBLEE LA L 2 4
>~ (SP, PCS, PST) BT 5 %3#| D DRI %,
BEREED ICs IZHHM T 5 Fa=05 2B W THIHL
7z (Table 2). DRI, PEHIC L o THEH O
Fa=05 %452 2 H&E7%%, HMLHEE & AR5t
MTEDDEV) REELEL TS, H28 ML
BT A HERARHRIE, PC T pemetrexed, 949 ;
cisplatin, 31.7, SP TIiZ ¢SBL, 285 : pemetrexed,
882 LHIM SN, ZOWRIEPC & SP THAEET
Hotz. —FHT, H28-PRAMEIZBWT, PCT
pemetrexed, 43.7 : cisplatin, 3.5, SP Tid ¢SBL,
50 pemetrexed : 955 & &2 0, PC LIt ¥ % &
SP T 2 1%Ll F pemetrexed & H &8 %) 5 A5 5
TEBIEpoRENT. T2, 3HBEHEIZVIN
DHFHIZBWTY, KFHIT 1 LLEO DRI A5
SN, B R %R L7z 512 pemetrexed
O H = WA RN R IE PCS T893 K5, PST T 1185 fi%
), PCE/-XSP &L Td 10 5L Lo
WHERADRIRDIR S Tz

% =

AR TIL, ¢SBL, TRAIL B £ O EGFR-TKI
o R BLUE T R SRR A &, MR R
WX 2EFEELE L TCHEFHENL TV S,
pemetrexed B & OF cisplatin @ i B8 G 0650 F 12
DWTHEL, &5IZZHBEHRIRIZOWT O HE
ZATo 7z hEZMEIL, MR LR, AR

SUVAEMED 3OO T8 4 TI2pEEhs, 12
PRI EER T A L, L) TRARWY
T ENHE SN TG, 1830 KI8T, WEME
Hh Rz i e Ak H28 & bRz 4 rp Rz i Ak H2452 35
L O ZFNZFND pemetrexed M M FERE Z v 72,

ZOFER, SRAW-FHERNL, BATOZEHR L
HE L TEWRAMIEEREZR L7z (Fig. 1,
Table 1). fbF#EE1T) LTOMBEL L > TV
pemetrexed M4 (2xF L Cid, HMffESB X OV%-385)
W&o TRISEICERDD Y, LMz Rd b o
b H o 72h%, pemetrexed MHHARET L D 5@ Hllfi b
FHIHIRI R 2 R THEA O Aoz 2 & (H28PR A
H81Zx) 3 % cSBL, H2452-PR Mg X3 % TRAIL
% &) (Fig. 2) 206, MO AR 7238006055
ERICEHMAS RSNz £z, fe OMAE
bEIZIL2HRAM R TR LIE T S,

pemetrexed + cisplatin, c¢SBL + pemetrexed @ 2 fi
DA EDEDE AT EEZ R — T, erlotinib
UM AEDLE TIIMEESELS, LiL2HD
HAEDLEOFMEDPHER TSz (Fig. 3, 4). &
512, 3FPEHIC & 2 Mg e sh R 2 BigE L 72
EZh, GHHWZMAGEDEOH TIE
pemetrexed + cisplatin + cSBL OflAEHHE T d
BWAHTERE AR Sz (Fig 5). KEFOMEH
WEICEDbL Y RV EOEE T 2 AY VT
Oy MEICEXDVHEHE LA, Bk & —3
L T pemetrexed %% cyclin A D&M % ZENLT 5
— 7}, erlotinib AZDFEHE WM S¢5 2 &%,

cisplatin 2% p21 ®3EH %= L H 8% —F, SBL %
TRAIL Tl 205U WMA €20 E, HRKT S
VER DR S N7z, KEFOVERETICEE T 5
& pemetrexed + cSBL + TRAIL OflA G HEICH
A EEEARIE Sz (Fig 6). 7240, DRI
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R ISR = AR R 2 AR L 7oA R, H28
M3 2 HERE AR R 1L, PC & SPIXAFEREE
Tholzn, BEELZEOKA ZENEHZAEL D
% cisplatin®® %, IEEMAZICH L TEH LD 5w
cSBL |ZH#E#T 52 LT, LOWEEEHOLRWE
WEATZ HAWREEDS D DL e E 2 HNAE. F72, 3#
BEHRIZIE X D BV pemetrexed O &R EAH
ooz, 2612, MEMRICE LT, PC &
N3 SP CTEW DRI AV &1, pemetrexed M4 %
JEAR L7 icx LT, ¢SBL # & &P ER)
IR L T AT REEATR STz,

ZTOBRBEVEEPREOER L SNDT AN
M kAfE 1L, EGFR ~OEEMN Z2{EH £ 7213 mRNA
LAV TOFRB EAEMICE D, MAPK ® AKT
7% EEGFR O Tty 7 F V&AL 2 2 & 25H
M o T b, 3738 B b f7 i o 58 A= |2
EGFR OFEB EANHFGTHI L RBEINTE
D, TIN50 Eh 5 EGFR ZER) & L 72 iG%3E
ORI ME SN TWwb. EGFR-TKI T 5
erlotinib 78 EGFR (AR 2 H§ 2 EH W RIZ, ¥
¥/, EGFRIZHTZE/ 70 —F VA TH %
cetuximab & cisplatin F 7213 carboplatin 8 & OF
pemetrexed & @ 3FIPEHASEGFR ¥ > /%7 B % #
FIZEB L T b BEEZRNRE L CTHIREE O 2517
biILTwb, —7, gefitinib % imatinib & cisplatin
B £ 0¥ gemcitabine & OB TIE, R F 721348
T s BB E S L v & AVEM b 7 JE IST-
Mes2 Mg % Fi\ 72 in vitro D FEERTHRE ST w
Lot RKFg T, EERWE & RIS,
pemetrexed + erlotinib & ¢SBL + erlotinib @ 2 #4f
HTREAEHZIEHRREIEON o7z, S HO
FEFH 5 1%, erlotinib @ cyclin A EBETIEH &
p21 ZEBIEINTE A%, pemetrexed & cSBL @ ZF i
FNOEHEMILTBY, Thb AN Z K
TIETWLRbDLEEZOLNL., THITHL
EGFR-TKIs £, EGFR ®FBURPI R 2 BAIRPLIC &
D ZDORPIERPSH L EMOENTEY, M
JafEIZ & o TIEA M ZEHEEIC R B WRRESD %
ZEMnD, S, EGFROEXHAZ G0/ S 5%
LN EEEZOND.

TRAILIITNF YUY F773Y—=Z&/L, A%
AR RIS EEH 2R3 8 X7 B T,
AR AR FICHFRAIZFEBLT 5 DR4, DR5 124k
ELT, TALET Y —HEIZLETRF—T R
RHET D, W OPONATIL TRAIL IZKT 5

TR HRE SN L 00, TRAIL L7
F—BHNEORHRE IDVEMTIAALR L,
TRAIL % 88 & U 72 {6 HEE O BISE AL A5 1)
IZAThIL TS, D LTI NFETIZ, TRAIL &
cSBL OB A, EMEH R 26 L, Bid YI#r
DR E N L7727 R M= ADTCH#EIC & SRR
A ERERZRT I e HmELC0wA, 2 F
7234 Cid, TRAIL & Murine Double Minute 2
(MDM2) FHEHI® 27077 v —AREHR W L
DPFFICL o TO TR P =V APHEHRSINL Z &
A &, 5121k TRAIL + carboplatin +
pemetrexed @ 3 | Bf H A%, carboplatin+
pemetrexed @ 2 FIHEFHIZ L X 0 5@ E1E
HERTZEDn vitroB £ O in vivo TH S 222
o TWwh, % RKIFFETIL, TRAIL % &t 3 #IHF
FHOMAEDHHE L LT pemetrexed + cisplatin +
TRAIL B X UF pemetrexed + ¢SBL + TRAIL O#ET
ZATo72. TOMER, WIFRIZBW T EWHiE
WA R RSBl S 72 2%, pemetrexed +
cSBL + TRAIL ®O#lAEHHET, cyclin A % Bid 12
ST BERPHI L 2wz Ehs, IThs 3HI6F
HAPETHLEEZ NS,
ENHEOBMLF BT REE 250,
RIERH QEEMIEICHT 28 M) L EAHETH
B, ZHRIPEAIZRZ 2 ERAEF I XD imvPulEg
EREFEL, £/, SEANOFHELZWO T
ET, TNOLOREZ R L 9D 5 G B ZRIG
WECdhbH. Stk L 72 cSBL, TRAILB L O
EGFR-TKIs I3\ 3711 b &\ % Al g 2 3R % 7
L, BFEOFEA LY S EIEHZ KM T & 2 Relk
BhbH., LrLalo, EAmMMEICEL T,
TKIs 12/ U CHEUME 2 7R 9 A% P R i 0 F61 53
HEINTBY, TNHICIZEGFRE®ZDOL 7
TA, YT FIVREIIESG T 5P AMNGEET
PTEN ® k6% EGFR [HEZ &9 5 MET Lt 7
5 —DIEW|MB L COX2/PGE2 2 L72 T v A
HAL, & HIEEFHE R > 77 EOB G RIE S
nTwg, 9 F7- TRAIL 2B L CTi&, TRAIL
Lt 7y —OZERRHEBIT, 237341 e7
% —Td 5 DcR1 BL U DcR2 DFEI 4 &2 L 51
IR % DDA THERR S LT 5. 5D ¢SBL
R EOYERE ) KX 7 L7 — Bt 0 AM
FaOMPEESICE L Ttz s AR EONT
WRWH, MBANANOIY) AR BRE % EABS- L
TWLZEDRFHESNG, 2D ULEDLHIZ, BA
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ML R OMERBEF IR L, BBERR &
2 LUCHEARYUE 2 A L5508, GRS
FIBEHIC & ) IO EiR2SIFE T & 4. HF12 cSBL
&, UVARXZ LT —BIERIC L) MRS RNA oY)
W3 5700, ZHREHECBWTHEIRFEHNY
L7 ER AT 20 REED H D, S 512,
SEOWZED 51X, THHEMERIC X > Tidfho 3k
FI 23 &0 5l T B RE ) R 2 R T A Y R W
728N, BUTOFEYEEOBRE IR AT A 2
MAEeEN-EEZOND.

BAE O VR R il o Fr LG SR R R I B v
Tl&, biko> EGFR-TKIs R IMEH#HA4: 2 & L7z
bevacizumab D ff,, FAK % &% & L 7z defactinib
R, AVTY) Y EENE L7z amatuximab 7 & D
o FERSE, X512 PD-1 2ElE L
pembrolizumab 7 & DAY A T &b FRR
HEEDM TN T B, 589 KIfFE T, in vitro 2
B2 M dIE R ICE B L TRE 21TV,
cSBL HAld % i ¢SBL % F\v: 72 LB O A %h
PEATR ENT2DS, M & DM ELEH % in vivo & &
OIREBRRICLIDVEEST LI ENSHORELE
ZTWD, INLOHIRE S &I1Z, EEhEED
L DR B E ORI O R 5 L s
SN5.

i A7 2479 12H 720, pemetrexed ffif
T H2452 flifafk 2 fEE L T <28 wE L7z, T3
REFRFBEE AT e by ek s — %
IO XD EHH L BT Ed. wisegEeix,
BB X B RN KB G B I 28 2 Bl iR 5
3 (2012-2017) & BHIF#E 17K15029 @ Bh ik % =2 1 F
72 DT,

FIHER
FEHETIIBWT, BRI REFRHERIE R\,
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