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[ Abstract ] Objective: To study the expression, subcellular localization and translocation of the targeted antigen of an-
ti-lung cancer 15A1 mAb in lung cancer cells, and to study the inhibitory function of 15A1 mAb in vitro and in vivo a-
gainst lung cancer cells, so as to provide target and antibody drug candidate for targeted therapy of lung cancer. Methods :
The expression and localization of the targeted antigen of 15A1 mAb in lung cancer cell lines and lung cancer tissues were
studied by immunofluorescence and flow cytometry. CCK-8 proliferation assay and tumor xenograft experiment were per-
formed to evaluate the inhibitory function of 15A1 mAb aginst lung cancer cells in vitro and in vivo. Results: The antigen
of 15A1 mAD was expressed in the cytoplasm and cell surface of 12 lung cancer cell lines, including human lung adenocar-
cinoma cell lines ( A549, ANIP-793, GLC-82, Calu-3, HI157, H1299 ), squamous carcinoma cell lines ( GLC-P,
H520 ), small cell lung cancer cell lines ( H446, H209 ), and large cell lung cancer cell lines ( PG, H460 ), with the
highest expression level seen in the adenocarcinoma cell lines. The upregulated expression of the targeted antigen of 15A1

mAb was found in about 75% of human lung cancer tissues. Most targeted antigen translocated from the nucleus to cyto-
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plasm in lung adenocarcinoma cells, but only part of the antigen translocated to the cytoplasm in lung squamous carcinoma

cells. Some antigen also translocated to the cell membrane, which was more significantly in adenocarcinoma cells than in

squamous carcinoma cells. The 15A1mAb greatly suppressed proliferation of lung cancer cells in vivo and in vitro, with the

inhibitory rate being 25%—-80% . Conclusion: The 15A1 mAb can significantly inhibit growth of lung cancer cells in vivo

and in wvitro, and its targeted antigen is highly expressed on human lung cancer tissues and cells and can translocate to the

cell surface, suggesting that 15A1 mAb might become a candidate target for lung cancer therapy.
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Tab.1 Expression of 15A1 mAb targeting antigen

in different human lung cancer cell lines

Immunoﬂuorescence

Type Cell line

Fixed cells Viable cells

AD A549 Ht +
GLC-82 Hi +
ANIP-973 H +H
Calu-3 i +

H157 H +H

H1299 Ht +

SCC GLC-P H +H
H520 +H

SCLC H466 + +
H209 +

LC PG Ht "

H460 + +
NC 2BS +

AD: Adenocarcinoma; SCC: Squamous cell carcinoma;
SCLC: Small cell lung carcinoma; LC: Large cell lung carcino-

ma; NC: Normal lung cells
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Fig.1 Immunofluorescence detection of binding of

15A1 mAb with fixed lung cancer cell lines
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Fig. 2 Immunofluorescence detection of binding of

15A1 mAb with living lung cancer cells
A: A549; B: GLC-P; C: GLC-82; D: 2BS
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Tab.2 Expression of 15A1 mAb targeting antigen in human lung cancer and paracancerious tissues

Expression of 15A1 targeting antigen [ n( % ) ]

Type Total Positive rate( % )
- + H Ht
Lung cancer
AD 8(28.0) 11(39.0) 6(21.4) 3(10.7) 28 71.43""
SCC 5(25.0) 9(45.0) 3(15.0) 3(15.0) 20 75.00" "
Other 1(12.5) 6(75.0) 1(12.5) 0(0.0) 8 87.50" "
Total 14(25.0) 26(46.0) 10( 17.8) 6(10.7) 56 75.00" "
Paracancer
AD Para 26(92.8) 2(7.1) 0(0.0) 0(0.0) 28 7.14
SCC Para 20( 100.0) 0(0.0) 0(0.0) 0(0.0) 20 0.00
Other Para 8(100.0) 0(0.0) 0(0.0) 0(0.0) 8 0.00
Total 54(71.4) 2(25.0) 0(0.0) 0(0.0) 56 3.57

AD: Adenocarcinoma; SCC: Squamous cell carcinoma; “" P <0.01 vs paracancer tissues
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Fig. 3 Expression of 115A1 mAb targeting

antigen in human lung cancer tissues as
detected by immunohistochemistry( x 400 )
A: Lung adenocarcinoma; B: Lung squamous carcinoma;

C,D: Negative and weakly positive paracancerious tissue
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Fig. 4 Inhibitory effect of 15A1 mAb on
proliferation of lung cancer cell lines
A: GLC-82 cells; B: GLC-P cells;

" P <0.05 vs untreated cells group

3 3t it

IR 1 DR SHL TV 200 7 4 PR3 2 A 2 DA A B
PG AL BEREAR 17, ZF0E o O e A ok TR
20 i A2 BT 2 AR ) Eustace %5 M,
KPR B BOCH A KGR AR LI T HA#G)7
FOARVE RERY HSPOO , 124K 14 76 Iilgd p R 52 3 3k HL T
RN IR AN M PR 1T . AS R R FH T g B
W BT AAR PR AR R ) i 2 S A0 MBS R B e 245 T Ko
POl ) h e dE PR 21 o B s B B AR 15A1
HFEPT R R IR FE DL 12 B 5 1Y) GLC-82 Ifig 25 = 4f
JH AR (R ELA B 4 22 00 B AR A H )

AT R FH G 88 56 S AR I % BRL, PR v 1R
1SAT B HIT I A 22 ol il s 200 0 22 (0 JHL 2 A AR
o )RR S LR R AA 5 R 2 B B R A IE Al
BCET 2k 4 5 B A N M A rh 23 T A PR 40
M A T BRI . LA AR S S AR g R
RV, 70 M B P A 40 XY — 8 o PR %
26 I, T A g T S0 IN R 4 M B B 43 &
o AL G A ARG, 7 R i 2 20 b R B
HAIRI RIS B o 0% 40 e DG S 56 K it 0o 2
PE—2BUE T, BRI AT , 55057 5 1) — 3 43 HT A 5
BT LA (%) it 98 200 e %) S 5 T, L 7 IS 3% T )
FERi 5 A (57 (4 R AR 20, 0 A e 98 40 e A
F A F R W 5 T AR . 5 R O I — 3
B TEREGTAR 1S AT X T il g A A o B i 1 P 5
e 8 P A o e 0 e i N R e
CA A/ By E, 41 HSP9O' ' . GPR78' ! Derlin-
1720 MSF 221 3 HLIC S 57 Ji (14 3 11 76 15 26 1 3
BOUE I EAT VAT AR AT T, SR TG A 5T & B Y
A5 41 i B S R 2 AR 9 4 2 (o7 38 R LR
AW SRR SE T PR BLIR 15A1 Al fER I L 5h B
FAMF R 1A, A ARSI A 2 20 e B B A
ISAT A4 P 00 i 255 SR 22 S8 5 5 T A A1 31 o 3k SR
Tei) st & B, 75 200 it 5 3% T 2 8 PR e B B A& 15A1
PO i 95 240 M ARk 4 1 29 5% , 40 ] B BR b
POk 15A1 Sl i V5 B T X g 2 K i o B B0
200 L AEF 40 A o 4 P P A TR I EL A o R
BRI BHRIVE 7 i BB Ok . X B4 4R
PATEREPUMAR 15 A1 BT JRUTE Ilies (%) & A ik e rp L
AR EERE, 8RR R il IR T RO 4 5

H Hi T 98 75 L R B Z2 A HE 1) 9R T 4 1
bro ARG IR s DR 15A1 RO SET )5 AE il e
20 T R S A A 2 B S A RS 1T, LA 22 R



< 138 -

Fp R A iRy 27,2011 4R 4 H,18(2)

il 68 240 110 2R FN 24 75 % BT 2H AR PP RS S R R
HATCASIR T AT 5 AR P A0 S35 00 ) A 9 200 1) A
R, X LELE RS AU 4R /s T BT R] AR JE — T
F e B ) 5 7 R B AT A , 3 BT 2 E i R TR A
el RERAEAE R 2N (B[R, D RETE B
SEREDTIA 15A1 BRI iR 240 I v i #6467, T
SR 5 240 M g B8 248 TR0 D) A S M 2 7 1) 240 i 3
T, 0 — 2P /R AR Ve R 1) 37 1 B R 2 1
Sr AT AT OGRS A 1 Y A RIB T L
A BER T BT 22 00 FDOG S8 A5 0 L2 40
JrE LRI SEP 7 O, A B2 b e B0 5 T
AR D Ry rg il

[ & % > #f]

[1] Maemondo M, Inoue A, Kobayashi K, et al. Gefitinib or chemo-
therapy for non-small-cell lung cancer with mutated EGFR[ J ]. N
Engl ] Med, 2010, 362( 25 ): 2380-2388.

[2] Rosell R, Moran T, Queralt C, et al. Screening for epidermal
growth factor receptor mutations in lung cancer [ J ]. N Engl J
Med, 2009, 361( 10 ): 958-967.

[3] Bezjak A, TuD, Seymour L, et al. Symptom improvement in lung
cancer patients treated with erlotinib: Quality of life analysis of the
national cancer institute of Canada clinical trials group study BR.
21 [ J 1. J Clin Oncol, 2006, 24( 24 ): 3831-3837.

[4] LulF, Eppler SM, Wolf J, et al. Clinical pharmacokinetics of er-
lotinib in patients with solid tumors and exposure-safety relation-
ship in patients with non-small-cell lung cancers [ J ]. Clin Phar-
macol Ther, 2006, 80( 2 ): 136-145.

[5] Gatzemeier U, von Pawel J, Vynnychenko I, et al. First-cycle
rash and survival in patients with advanced non-small-cell lung
cancer receiving cetuximab in combination with first-line chemo-
therapy: A subgroup analysis of data from the FLEX phase 3 study
[ J]. Lancet Oncol, 2011, 12( 1 ): 30-37.

(6] Ih¥, MALEAIE - F/RPE T, BFl 3 4R& RiRIT T R
W AT/ N Pt )l ROUAZE [ 7 0. o L R A2 iR 7 2
2010, 17(5): 554-558.

(7] Hi4, ML BENAYT A EGFR HT 1 30 50076 7 e 4015
TR /N AR AT R RIS ke [ . MR A iR T AR,
2010, 17( 4 ): 478-483.

[8] Bang Y, Kwak EL, Shaw A, et al. Clinical activity of the oral
ALK inhibitor PF-02341066 in ALK-positive patients with non-
small-cell lung cancer ( NSCLC ) [ J ]. J Clin Oncol, 28: 18s.
('suppl; abstr 3 ).

[9] Karp DD, Paz-Ares LG, Novello S, et al. Phase II study of the
anti-insulin-like growth factor type 1 receptor antibody CP-751,
871 in combination with paclitaxel and carboplatin in previously
untreated, locally advanced, or metastatic non-small-cell lung
cancer [ J ]. J Clin Oncol, 2009, 27( 15 ): 2516-2522.

[ 10 ] Soria JC, Shepherd FA, Douillard JY, et al. Efficacy of everoli-
mus ( RADOO1 ) in patients with advanced NSCLC previously trea-
ted with chemotherapy alone or with chemotherapy and EGFR in-
hibitors [ J ]. Ann Oncol, 2009, 20( 10 ): 1674-1681.

[ 11 ] Ramalingam SS, Owonikoko TK, Khuri FR. Lung cancer: New bi-
ological insights and recent therapeutic advances[ J ]. CA Cancer J
Clin. 2011 Feb 8. [ Epub ahead of print ]

[12 ] Hu H, Ran Y, Zhang Y, et al. Antibody library-based tumor en-
dothelial cells surface proteomic functional screen reveals migration-
stimulating factor as an anti-angiogenic target [ J ]. Mol Cell Pro-
teomics, 2009, 8( 4 ): 816-826.

(13 ] 930, 780, BRorsl, 5. SRIPUMRZE B Gt 1 40 i i v
itk [T ] MR BRATIZE, 2007, 34(6): 395-398.

[ 141 ik, ML, B3, 5. DIRE2E v 4 A Y 0 ok 0 it 988 2
RETES SE RS A S LB JR [ ) . o [ R LR iR T AR,
2008, 15(6): 501-507.

[ 15 ] tasisi, 83k, Phooi, S5 PUN MR bR 2Rk i 2R 1 B oe
REpLA MBI AR [ ) ] E TR IR, 2010, 2007 ):
1586-1589.

[16 ] ERREr, PIME, FMSEB, S5, — KRR U i 21 2L B oe
BTt E i AR [T ) P EBAERK A, 2010, 20
(5):976-978.

[ 17 ] Palazzo A, Tacovelli R, Cortesi E. Past, present and future of tar-
geted therapy in solid tumors [ J ]. Curr Cancer Drug Targets,
2010, 10(5): 433461.

[18]OhP, LiY, YuJ, et al. Subtractive proteomic mapping of the en-
dothelial surface in lung and solid tumours for tissue-specific thera-
py [ J 1. Nature, 2004, 429( 6992 ): 629-635.

[ 19 ] Eustace BK, Sakurai T, Stewart JK, et al. Functional proteomic
screens reveal an essential extracellular role for HSP90 alpha in
cancer cell invasiveness [ J ]. Nat Cell Biol, 2004, 6( 6 ): 507-
514.

[ 20 ] Arap MA, Lahdenranta J, Mintz PJ, et al. Cell surface expression
of the stress response chaperone GRP78 enables tumor targeting by
circulating ligands [ J ]. Cancer cell, 2004, 6( 3 ): 275-284.

[21 ]Ran Y, Hu H, Hu D, et al. Derlin-1 is overexpressed on the
tumor cell surface and enables antibody-mediated tumor targeting

therapy [ J ]. Clin Cancer Res, 2008, 14( 20 ): 6538-6545.

[ KFEE] 2011 -01 -20
[ AxXHmE] W

[fEEIBEHI] 2011 -03-15

%j (o T s AR W VAT 2k A ) MO B R L WAt T

~

%

Qe He, Ko, R, R, P, e, Ko, R, R, o, Fe, R, R, R, o, R, R, R, Ry e, R, R, R, P, He, R, R, R, P, e, R, R, o, e, Fe, R, R, o, e, Fe, R, Ho, A D

G e, e, He,



