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[ Abstract ] Background and objective This study aimed at using matrix-assisted laser desorption ionization - time
of flight mass spectrometer (matrix-assisted laser desorption ionization time-of-flight mass spectrometry, MALDI-TOF-MS)
screening the difference serum peptides during epidermal growth factor tyrosine kinase inhibitors (EGFR-TKIs) treatment and
exploring their significance of advanced NSCLC patients. Methods Collect 102 serum samples from 34 advanced NSCLC pa-
tients, which are before TKI treatment, best effect of treatment and after progession. Peptides were extracted from the samples
and then detected by MALDI-TOF-MS system to get the mass spectra. The mass spectra data was analyzed by the Clinpro-
ToolTM software to identify the different serum peptides, and then analyzed the clinical significance of peptides. Results
Among the 34 patients who received TKI treatment, there were none evaluated as complete response (CR), 11 patients evalu-
ated as PR and 23 patients evaluated as stable disease (SD), with the PFS was 8.0 months (95%CI: 6.6-11.2); overall survival
(OS) was 11.4 months (95%CI: 10.6-16.5). After detected the serum from three different points of time, the result showed that
they were totally different; 87 different peptide peaks were identified after analysis self-paired serum between the time of best
effect and baseline, which included one statistically different [P<0.001, area under curve (AUC)>0.9] peptide; 96 different

peptide peaks were identified after analysis serum between the time of progression and baseline, which included 3 statistically
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different (P<0.001, AUC>0.9) peptides; 115 different peptide peaks were identified after analysis serum between the time of

progression and best effect, which included 4 statistically different (P<0.001, AUC>0.9) peptides. Conclusion Theserum

peptides of NSCLC patients in the process of TKI treatment are dynamic and the different peptides may be associated with

treatment effect and disease progression. However, the features and clinical significance of different peptides need to be vali-

dated in the future.

[ Keywords ] Matrix-assisted laser desorption/ionization time-of-flight mass spectrometry; Cancer proteomics; Epi-

dermal growth factor receptor; Tyrosine kinase inhibitor; Lung neoplasms
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Fig 1 Kaplan-Meier curves of survival of all patients. PFS:

progression-free survival; OS: overall survival.
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Tab 1 Basic information of patients

Characteristics Data Percent (%)
Age (yr)
Median 57.5 /
Range 37-78 /
Gender
Male 18 53
Female 16 47
ECOGPS
0-1 28 824
2-3 6 17.6
Pathological type
Adeno 28 824
Squamous 5 14.7
Else 1 29
Smoking history
No 10 29.4
Current or former 24 70.6
EGFR status
Mutant 14 41.2
Exon 19 23.5
Exon 21 17.7
Wild type 10 294
Unknown 10 29.4
TKl line of treatment
15t 8 235
=>2nd 26 76.5

EGFR: epidermal growth factorreceptor; ECOG: Eastern Cooperative

Oncology Group; PS: performance status; TKI: tyrosine kinase inhibitor.
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Fig 2 Serum peptide profiles of 3 point of time. A:
Baseline; B: Best effect; C: Progression of disease.
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Tab 2 m/z and expression change between the time of baseline and progression of disease

m/z Baseline Progression of disease Expression levels of the progression of
disease compared to the baseline

7,476.88 2.39+1.41 1.04%0.51 l

6,192.62 26.4£19.63 57.84%+29.73 t

7,571.91 3.22+1.99 1.561+0.83 J,

P<0.001; AUC=0.9. AUC: area under curve; m/z: mass-to-charge ratio.
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Tab 3 m/z and expression change between the time of best effect and progression of disease

m/z Best effect Progression of disease Expression levels of the progression of
disease compared to the best effect

8,946.26 2.54%+2.36 0.77%0.36 |

7,933.99 3.08+2.86 0.95%+0.79 !

4,210.20 9.861+9.26 3.37%1.68 i

5,338.48 119.19+77.9 62.731+35.14 i

P<0.001; AUC=0.9.

PR b, M (3R ) ARAKE I ct DNARL by £b 78 F
Bro SRS AR 8RS A 1 o SR 2 Rk
PAT LIS e W20 BT, ATt — A B FIRATERA
T AT T M g L 1 VR T R A S A R R L
HARTT LISSHbRAS A7 ) 28 11 522 R A A0 A 5 22 0
FE, BEMSFREN FLA A I Jr vk vT AR & IS B B R E 4 T ik
R
Ak, ff FREER ST BIMALDI-TOF-MS/3 $TNSCLC
A EGFR-TKUAY RTINS A3, @1t iy ik iy s
B, AT TKIAY R, M4l B #8 S:NSCLC
BEAMAALIAIT . TaguchiZE!™ | FIMALDI-TOFA i 139
14552 TKIRYT i FINSCLC ML o 8 1 3% i ar
(A VeriStrat 3 2B 0] DUAT RICHbCKE 9 6 461 i FH TKIfY £ 5 53
FUF” (good, HAAAFIAN306K ) FI“2:” (poor, H
PAEAFHIN 107K ) P4, HX P EGFR-TKIRYT 5 1Y
TTPA B 25, 251 k3.240 A fM1.94H (HR=0.53,
95%CI: 0.33-0.85, Log-rank: P=0.007 ) ., ZAHIZEZ H0MIE
SCAT AP EE M, AT R I TKIA 7 A I
iETKIZ}?ﬁmJ\ﬁ WuZE U Sz k42 ol 6845 fii F TKI
TR RIAYT INSCLC A H TKIAYT R IG - &
S'E@HEJMALDI-TOF@{DII VIR M, H7H 32 IR

PR A3SERERL R AL VK 4445 2 103 43
“UF4H 525 H B HER I M 93% . “UFZH i OS 5 PESH i
T RN UE S T A R L T
MINSCLCHH TRIAYT AR Al ATk o [l i BE A FeA1 152
T 2H A7 BT 3 A1 25 2H 100 151 B HINS CLC H 35 TKI
BRI RIIMLE , 45 H EGFREL [ TSR 58 A% 5 1 A 7Y
EGFREENZES ZHK, @ 9ay:. A kERZ:123
BN L AP UE A R A R AR Sk

SR, X FEGFR-TKURYT o F v Je 59 iff 8 I
[ I3 K (1AL &R T BRI AR L Z Raoe . Bk
T A oI INSCLC R H 5 2 5 B e

(gefitinib ) JRY7 AT H B BT A9 M35 A< 200
MALDI-TOFIfiL i £ [ B A, & B4 74 13 48 11
FRKPAE 2500 J5 IS P gei 2225, HHeq~
ZRZRSTTPAIE, (H5OSHIAMG, (Hst ki,
ELIREAIEA D, T AR R AT 1 S X 45
SIMAREE.

N T W > HrEGFR-TKLG
fb, FATEE4H M INSCLC B TRKIIGITHT . AT
SR Rt JR I 1 1 B O IV AR AR 10243 HEA 740 HT o
AL 113441 85 AT IR T IRTKIVAY AL 15, i PFS

7R MG 8 H A A

HERERERERE
www.lungca.org



o il R 2% 15201649 A 45194 459 )

Chin J Lung Cancer, September 2016, Vol.19, No.9

* 605

8.0 J1, WAL BSOS 114 ], Hp TKIIA YT I
HL—LR 8l BB PES 9. A, OS I3 A, —4
R Z G n26 6 8 #PESH7.841H , OSHILINH . 453
B 55 R o AR I B 4

X R E AR IR | AR B R e = A
R ) 5 22 B AHE Sr EEm ak IR LS, AR ER B = A
SRS AR BE— LTI LA, SRS
B 2 K . Ot 552 B S oS 14~
2R ZKIE (1,897.16) ; QERIRIEERT 5 HL N A B
SR I ZR ZKIE (7,476.88, 6,192.6217,571.91 ) ;
IR AL S BRI [ BB 425 5 2 kg
(8,946.26, 7,933.99. 4,210.20/15,338.48) .

V5 PR TR L A st ARG 0 1) 1) 84 2 5 22 R U AR A3 PAEL I
R = P EATHES 455 I IR TS S 5(PFSHIOS,
It 5 EGFRIGAGHLHEA TAHOC 3T o ¢ PR AR 7 U 5
LR [ BRCX A 1m /2 1,897.16 2% 5+ 2 ik 5 PES AT AH
RN, R AN TE 8 VAT AR i o I 37 T A ) — 3k
A, HILSYPRCEINIAR DG . Bk R i 5 LT A &
Bexi 322 F 2 kg, 22 ikl SPRSA FHOCH:
m/z47,476.8811 Z JIKIE 5 OSH Geit i SURYAH G . etk
7R S U R B B RS 4 22 5 Z kg
7,933.99 5 0SH Gt LAHG, 32 IKIE 5 PES &
OSHITLAH KA. S5#F T AT, A0
)22 57 Z K5 OSFAAEAR G E . TR IR A REAE T IR A 451)
By K, T O REARGIEORN B AR 5 OS/ ™ A AH
KIATRE. F4h, X 2R REETRT 4 .
RUFIREANT, BT FRATA S B Z IR Re 73 A TAE 15
LB IE o

ZMFFE LAMALDIL-TOF i -H AR b S 7, 3 1 %o il
B M Z IR A8k, B4R I EGFRAL R 58 A5 4 H
TJCEEAL % B EGFREEE M5 5 o 2 LY 5E.
] A B DA DR 5708 £ JBE 43 A B 42 1

SR, BARBEFAL R Bty . NREAR IR 2 F
5%, H34f| 5 B2 EGFR-TKURY TS HLA BT AN, B AR
Wit B B EOH AR 22 R G AR 2R 25 T A R
R, ARATIAS AT SR S ) SR AR IR S8 ok TR AR &K .
P AARKIR TG B KA, #-TTH™ E R AT RE PR
IE. WA, T EAHGZE S 2K AR, N ERE
RRIEAT o0 B alifb 5 DL itE— B WF e L as iy TR, 6L
XFFTRIAY T S5

5 % ¥ @

1

10

11

12

13

14

15

Miller VA, Hirsh V, Cadranel J, et al. Afatinib versus placebo for patients
with advanced, metastatic non-small-cell lung cancer after failure of erlotinib,
gefitinib, or both, and one or two lines of chemotherapy(LUX-Lung 1):a
phase 2b /3 randomised trial. Lancet Oncol, 2012, 13(5):528-538.

Ono N, Yamazaki T, Tsukaguchi T, et al. Enhanced antitumor activity of
erlotinib in combination with the Hsp90 inhibitor CH5164840 against non-
small-cell lung cancer. Cancer Sci, 2013, 104(10):1346-1352.

Ayoola A, Barochia A, Belai K, et al. Primary and acquired resistance to
epidermal growth factor receptor tyrosine kinase inhibitors in non-small cell
lung cancer: an update. Cancer Invest, 2012, 30(5): 433-446.

Bai H, Mao L, Wang HS, et al. Epidermal growth factor receptor mutations
in plasma DNA samples predict tumor response in Chinese patients with
stages I1IB to IVnon-small cell lung cancer. J Clin Oncol, 2009, 27(16):
2653-3659.

Yung TK, Chan KC, Mok TS, et al. Single-molecule detection of
epidermal growth factor receptor mutation in plasma by microfluidies
digital PCR in non-small cell lung cancer patients. Clin Cancer Res, 2009,
15(6):2076-2084.

Rosell R, Carcereny E, Gervais R, et al. Erlotinib versus standard
chemotherapy as first-line treatment for European patients with advanced
EGFR mutation-positive non-small cell lung cancer. N Engl ] Med, 2012,
13(3):239-246.

Coombes KR, Morris JS, Hu J, et al. Serum proteomics profiling-a young
technology begins to mature. Nat Biotechnol, 2005, 23(3):291-292.
Villanueva J, Philip J, Entenberg D, et al. Serum peptide profiling by
magnetic particle-assisted, automatedsample processing and MALDI-TOF
mass spectrometry.Anal Chem, 2004, 76(6):1560-1570.

Qiu F, Liu HY, Zhang XJ, et al. Optimization of magnetic beads for MALDI-
TOF MS analysis. Front Biosci (Landmark Ed), 2009, 14: 3712-3723.
Schwamborn K, Krieg RC, Grosse J, et al. Serum Proteomic Profiling in
Patients with Bladder Cancer. Eur Urol, 2009, 56(6):989-996.

Villanueva J, Shaffer DR, Philip J, et al. Differential exoprotease activities
confer tumor-specific serum peptidome patterns. J Clin Invest, 2006,
116(1):271-284.

Freed GL, Cazares LH, Fichandler CE, et al. Differential capture of
serum proteins for expression profiling and biomarker discovery in pre-
and post treatment head and neck cancer samples. Laryngoscope, 2008,
118(1):61-68.

Taguchi F, Solomon B, Gregorc V, et al. Mass spectrometry to classify non-
smallcell lung cancer patients for clinical outcome after treatment with
epidermal growth factor receptor tyrosine kinase inhibitors: a multicohort
crossinstitutional study. J Natl Cancer Inst, 2007, 99(11): 838-846.

Wu X, Liang W, Hou X, et al. Serum proteomic study on EGFR-TKIs
target treatment for patients with NSCLC. Onco Targets Ther, 2013, 6:
1481-1491.

Yang L, Tang CH, Xu B, et al. Classification of epidermal growth factor
receptor gene mutation status using serum proteomic profiling predicts
tumor response in patients with stage IIIb or IV non-small-cell lung cancer.

PLoS One, 2015, 10(6): ¢0128970.

HERERERERE
www.lungca.org



* 606 o ] i e 25 20164E9 H BB 195 5 o 1 Chin J Lung Cancer, September 2016, Vol.19, No.9

16 Yang XN, Zhang XC, Yang J], et al. Analysis of differentially expressed ARk [ i 4%k, 2009, 12(7):765-769)].
proteins in self-paired sera of advanced non-small cell lung cancer patients
responsive to gefinitib. Zhongguo Fei Ai Za Zhi, 2009, 12(7):765-769.[# (k5. 2016-05-03 f&[]. 2016-05-23 5% . 2016-05-26)
ST SRR AT S AR SRR T R I A I A 5 (RSO R

Cite this article as: Wang ZH, Tang CH, Liu Y, ef al. Preliminary Study of Differentially Expressed Serum Peptides of Advanced NSCLC
Patients Responsive to EGFR-TKI and Their Clinical Significance. Zhongguo Fei Ai Za Zhi, 2016, 19(9): 600-606. [ T, 155, X%k,
4. W INSCLC A 4 EGFR-TKITAF s L1 2 K P8 SRR BRI, o AR, 2016, 19(9): 600-606. ] doi:
10.3779/j.issn.1009-3419.2016.09.08

DOI: 10.3779/j.issn.1009-3419.2016.09.14
- HIE A

A TI201 64575 1945 555 7 1 TR F9 A0 “ 31 b [ g e B 201 Il ik S48 P2 ) L Masaoka-Koga 43+ Hi T ] o
itz b2/ o i e DMPE 2 B HH O TNMU T S R G0 [0, A aie, 256D, (84, TL3k, WAUN, 3%
MG, Tk, BRtk, SO, BRFORE, BRAUL, XIAE,

WA, Fa, RS, TR, FED, WIRE, XNE, cE, hEERIME M EA R . T
] e g I 2 T JBo P 0B 22 X b Mlasaoka- Koo ga 47 W R ] o it T2 / 260 o B o P g BIb 1 2L 4 1 1) TNM 31
Z%. WpE iR 2R, 2016, 19(7): 425-436.]— 3 H:

L35425 00, HSCER N R RO, AaEvE, 20, MOk, ik, BUER, mAR, kIS, #hik
W, BRbe, SRR, BRBORE, BRFLE, XA, Ak, A, ERIC, FIRE, FEW, WRE, XE,
T3 3CH, R M AR 5L

2. 55425 TT, B —AEE R ICNERY o SCHE & B 2200032 S, R 2 I Irdea EE B B S MR

R IE . XIER IR .

Erratum: Comparison of the Masaoka-Koga and The IASLC/ITMIG Proposal for The TNM Staging Systems Based on
the Chinese Alliance for Research in Thymomas (ChART) Retrospective Database

Guanghui LIANG, Zhitao GU, Yin Li, Jianhua FU, Yi Shen, Yucheng WEI, Lijie TAN, Peng ZHANG, Yongtao HAN,
Chun CHEN, Renquan ZHANG, Ke-Neng CHEN, Hezhong CHEN, Yongyu LIU, Youbing CUI, Yun WANG, Liewen
PANG, Zhentao YU, Xinming ZHOU, Yangchun LIU, Yuan LIU, Wentao FANG, Members of the Chinese Alliance for
Research in Thymomas

Zhongguo Fei Ai Za Zhi, 2016, 19(7): 425-436.

In the version of this article initially published, errors appeared on page 425.

1. The authors’ Chinese name list should be “Y2)eH%E, ke, ZAEN, ([HEOI4E, Th3, TSR, AN, 3k
W, WEIKVE, BRtk, skAOR, BRshE, BRFLE, XUk, A, T, LIS, TR, FEW, WiH
B, ORNE, JrscH,  F I R PR L 5

2. The first author Guanghui LIANG’s Chinese author affiliation should be “200032 ARM|, FRHN 24 Mg 2= e
g sRE .
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