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[HE)] E=2588) WWIMIEHE (squamous cell carcinoma of lung, SCC ) —Z3AY7 LAYy T, HbRiEsH —
B ST R gh AR A IR 3R 45 o IF AR B X T4y 25 n R a5 AN el o i LS Ak 2 W de ok
FERBIAMARAL TR T Iy T, AWFFE R BT IO AT L 2 RATHT )BT38 ( matrix-assisted laser desorp-
tion/ionization-time of flight-mass spectrometry, MALDI-TOE-MS ) Kl #]75 W3] SCCHE #4422 S 2 B G A28tk T al
MG ZER, P STPIr bR e, 5% WIAMIASCCRE He 2 SRR G b7, MR At
TTITROEN . PFRCH5E 428 ( complete response, CR ) BiB4122f# ( partial response, PR ) i & XML IFEHURA.,
PRI (progressive disease, PD ) M SUNTMIZ 2 . FAMRSCCREAE LTI MLIEAEA, 81 iR i B3 111 L 1l B
BUAF R INRA (USRS 25201 ) M2l (USRS T Z52H00) |, S ISR s FE A I3 1 T MALDI-TOF-
MS 6, A5 M 2 AR SR . £ ClinProTools B {1 REE /AT AL AL, 15 N BURLHT ST 25 1M 22 57 22 ik . T
A7 PN ) SR AN [ 14 A 02 B S A S R TIOMARE R, W TCme DL A N 7 AT AR Y 32 PR TE L AT 5 S
W 53R VNI ASOBIBURL 838, 3BTRS TR Ieay A BUst ST 25 4R 5 45 100 I ZRd1AERK
ST AN 2R LMK, Hh HAG A& LM Z I 161> (P<0.001) o SPMEJL (1,897.75 Da, 2,023.93 Da,
3,683.36 Da, 4,269.56 Da, 5,341.29 Da ) HENZSFAATIIIAAL . IR Al U RR A IO U 3R 095,119, S8 SUBIE SR
489.18%., ZUNILLH BT HAFINIE, FHARERfR 85%, REUE H90.0%, FF5F1k480.0%. MUBHT Hh{y ok &
A A7 ( progress free survival, PES ) 7.2 1 (95%CL: 4.4-14.5); THZ441 H{37PESH 1.8 /1 (95%CL: 0.7-3.5) , 45H
KBL: 4,232.04 Da, 4,269.56 Dafj 22 FZ ik 5 SCCHEPESIFAEMISENE (P<0.001) . 45i€ 1 FIMALDI-TOF-MSH; A 1]
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[ Abstract ] Background and objective Treatment options for patients with squamous cell carcinoma of the lung
(SCC) are limited in chemotherapy. However, not all patients could benefit form standard platinum regimen. Considering the
dismal prognosis of patients with advanced SCC, a greater focus on selecting sensitive chemotherapy regimens remains of up-
most importance to improve outcomes in this disease. In this study, we used matrix-assisted laser desorption/ionization time-
of-flight mass spectrometry to detect pre-chemotherapy serum peptides in advanced lung squamous cell carcinoma patients
accepting paclitaxel combined with platinum chemotherapy and to analyze the correlation between serum peptides and che-
motherapy efficacy. Methods Patients with advanced lung squamous cell carcinoma received paclitaxel combining with plati-

num chemotherapy and evaluated the efficacy every two cycles. Evaluation of complete response (CR) or partial response (PR)
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patients defined as sensitive group, progressive disease (PD) patients defined as resistant group. Serum samples were collected
from patients with lung squamous cell carcinoma. Eighty-one patients were randomly divided into training group (sensitive
group I and resistant group I) and validation group (sensitive group II and resistant group II) according to the ratio of 3:1. Se-
rum samples were pretreated and Matrix-assisted laser desorption/ionization time-of-flight mass spectrometry (MALDI-TOF-
MS) was used to detect serum peptide fingerprints. ClinProTools software was used to analyze the differences between the
sensitive group I and the resistant group 1. Three kinds of biological algorithms (SNN, GA, QC) built in CPT software were
used to establish the curative effect prediction model respectively and the optimal algorithm was selected. The validation group
was used for blind verification. Results Thirty sensitive patients and 31 resistant patients were enrolled in the training group.
Ten sensitive patients and 10 resistant patients were included in the validation group. The training group had 96 differentially
expressed peptides in the sensitive and resistant patients, with 16 statistically significant peptides (P<0.001). The predictive
model was established by S polypeptides (1,897.75 Da, 2,023.93 Da, 3,683.36 Da, 4,269.56 Da, 5,341.29 Da). The recognition
rate of this model was 89.18% and the cross validation rate was 95.11%. The accuracy of the model was 85%, the sensitivity was
90.0% and the specificity was 80.0%. The median PFS in the sensitive group was better than patients in the resistant group (7.2
months 95%CI: 4.4-14.5 vs 1.8 months 95%CI: 0.7-3.5). The results showed that the differential peptides 4,232.04 Da and
4,269.56 Da were correlated with PFS in patients with lung squamous cell carcinoma (P<0.001). Conclusion MALDI-TOF-
MS was used to detect the difference of serum peptides between sensitive and resistant groups. The preliminary curative effect
prediction model was used to predict the efficacy of paclitaxel combined with platinum regimen. However, this model need

further investigations to verify the accuracy and the sensitivity.

[ Keywords ] Lung neoplasms; Chemotherapy; Matrix-assisted laser desorption/ionization time-of-flight mass spec-

trometry; Proteomics; Therapeutic effect
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filidE (lung cancer ) HFij& I R b i UL R ik
Jei . HA80% AAE/N AT ( non-small cell lung cancer,
NSCLC) , f5c WA IR B 4G . Ilides ( squamous
cell carcinoma of lung, SCC ) 5jfiiliflitJ# ( adenocarcinoma of
lung ) " RUEPLNE B GETT . R8BI . AT
O e 2 I BHE T S ( Food and Drug Administra-
tion, FDA ) #it#E W IHSCCRE I L L2 Lin)7 T
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1.1 FEAR ARFFE A 418141]20144E10 H -20164E4 H (7]
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FE LA RI2 HSCCR s (b, IV ) ; Q4R
>18JH % ; B EATBIE IMEL A T13F4> ( Eastern Co-
operative Oncology Group Performance Status, ECOG PS ) <2
g5 @AHEEHHERRG . . BEEENESN; ©
WERTAREZ ST | Y . BENAY TSR L RHATT
©—LIRITIT SRS TR T RAST, SER20E (135
mg/m’-175 mg/m” ) +/i%1 (7S mg/m*) B4 [ 04 1
FH (area under curve, AUC ) =5-6) | , ZVH{hFE (60 mg/
m’>-75 mg/m*) +Ji4f (75 mg/m*) 4 (AUC=5-6) ,
SEIRMIZS (EASHL. 2 K02y , E3HEE .

1.2 IXFN Ly = 4R ( Trifluoracetic acid, TFA, 3
[ Sigma/AF] ) 3 &§ (Acetonitrifle, CAN, 3[F Fisher
NE]) 5 o FIE-4-FEENEERR (a-cyano-4-hydroxycinnamic
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acid, HCCA ) FIIRAHRAK ( Bruker/AH] ) ; i & 734
AUKREER (MB-IMAC-Cu™) ; Wik ZR (%%
WEEF il ) 5 MALDI-TOFFTE (Y ( Ultraflex )
(fE[E Bruker/AH] ) ; WEER/T B 4% ( Magnetic bead sepa-
rator; MBS ) ( fE[E Bruker/AH] ) ; SIGMAG B IHE
OHL3KLS (EESIGMANH] ) ; MTP-Anchorpchip#lt
(Var/384) (fE[EBruker/NH] ) 5 43rHrikffClinProTools
3.0/ ( CPT, 72 % Bruker/A ] ) o

1.3 Jiik

1.3.1 JRESTA AARIPEAINISCCE , —LATEE
PRI G I ALY, IR R PO, i
jé,%%‘ﬁ%ﬁffﬁ( N %ﬁ@ﬁzﬁ,ﬂ;ﬁ ( progression free survival,
PES) , MEEZAI IR, BIPEHrpois it e sl & A4
AT R B FE TR 1k ) o i BRSARIE 7 88 AN A v
( Response Evaluation Criteria in Solid Tumors, RECIST )
LITEMIRITIT R AT IR0 58 225 % ( complete
response, CR ) , #4r2%f# ( partial response, PR) , FHg
1€ (stable disease, SD ) , JRJpik @ (progressive disease,
PD) . AWFFACEICR, PR, PDIEHE AL HKIFAL
 CRELPRIYSCCHHE E A IT UKL, PFRCHPDIY
SCCHRFE SUNITT 252 o e NHARAHLZ I3 1 L
BIRENL A AR (BURA TSI 25 201 ) A kgl (8
AT 252010

1.3.2 [MIEFEACREE ABI7 AT RE = IO M3 mL, R
10 mL. 4 *CyKASHHE 30 minf57, 4 "CARIR A 4,000
rpm, 10 min, BCEJZMIEE T URAAE, T-80 "CkAf
TR

1.3.3 [ AL M4 °CokAE I SPE-CME BRE 7 T
—, REMEE, HREkee . WERER SR

1E200 uLAE S FHITA7 uL SPE-CMBZERIR A, 10 pLifl
{i . 95 uL SPE-CBIAZMATHIK, (fiRZR5SPE-CB., Ifi
HIRAYS), R ESmin, RS B TREER B
b, WEBRMGEEL min, [ERLER SRAAS B, FEBUARTE VS
Jo MR R AL MREER 2T B A ERAE, JFIMA
100 yL SPE-CW, JZAWGFTHOUC, G2k 5 SPE-CWiRk&
WLy, FEREE2 min, JERERE RS RIREER > B A

BETRIGREL min, fEREERSHAD B, TRRIRER S, W
AR, ER A2 BRGNP AL uL SPE-CE,

S WATI0 LA b, {2k 5 SPE-CEIR AT 12, =il
HHES min, AGFESVE R BIREER > By A b, BEERIGEEL
min, fEREERSWRIRITES, TRRIATERUS, FREBAT
FIORESE T . URAET-20 °CUKAR, FRdEA T 04T -

1.3.4 A BRI HCCAT0.1% TEAFIS0% ACNHYIR A
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TOF-MSHAEFIHE A Fifaf e ( mass-to-charge ratio, m/z ) [X.
[i] #7800 Da-10,000 Da, i i1 545 41 2 Amsoouk ,

BFEAIL R NN3,00000, A 2INEGE, M2k iE
R IMLTE 22 ARFR SCEE 35 25 DA [Rlm /2 22 ik 20
o

1.4 Giit2#50 7 MALDI-TOF-MSAM T4 2 CP TRk ik
TG S AL 3, 43 A5 BISCC R 1Y L5 15 80 2 KT
W HERRURAH T S T 25 IR 2 BRFR BC I, FHER RN
B3R P27 (quickelassifier, QCHEHL ) |

%530 (genetic algorithm, GATL ) WGBS i 22 I 45 53
¥ (supervised neural network, SNNBE ) |, ORESIITRL
TSRS 3 e R Sk T ST A T A AR

It B B AR T BT 2 IO T ZRAUC, Bl
FHYS UELHRE AT BT B HEA T B AR IR . 35 FH SPSSHR
( JiiA windows 19.0 ) X A ALY 2R AL F 55 ik 28 (9 1 R4
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(BURAIL) 52y (254111 ) g5 106, fBURkAT
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FAIPES R 7.2 (95%CL: 4.4-14.5 ) 5 it 254117 {37 PFS

F1.8H (95%CI:0.7-3.5) .

2.3 IR LT 2 IRE SO XINRAL LIS REA A T
WAL P, MALDI-TOE-MS[E G, 742 AU L i 2

IR TS Z IR SOE, a9 KL, K2,
2.4 YRR LT 25 5 22 KA R

=1 BEEXRER

Tab 1 Basic information of patients

2.4.1 fLIFIFRIE Z IR R B iz F CP T {4 %k T
KM 25 4H 1A I 75 1 S0 3% 0RF AR B, £E£800 Da-10,000 Da
LN, BEeeEZRLIK, Fil#ams Ba %
2 N (P<0.001) BIEFZIKA 164, HARGELE
2,

2.4.2 ALJPYFRCIIN B Y Sy da FHCP T e B4

Characteristic Training group (n=62) P Validation group (n=20) P
Good (n=10) Bad (n=10) Good (n=10) Bad (n=10)

Age (yr) 0.459 0.421
Median 63 62 64 60
Range 42-75 44-77 45-80 37-74

Gender 0.722 0.531
Male 27 (90%) 27 (87%) 8(80%) 9 (90%)
Female 3 (10%) 4 (13%) 2 (20%) 1 (10%)

Smoking 0.542 0.606
Yes 22 (73%) 24 (77%) 7 (70%) 8(80%)
No 8(27%) 6(23%) 3 (30%) 2(20%)

Staging
11l 3 (11%) 4 (13%) 1(10%) 1(10%)
v 27 (89%) 27 (87%) 9 (90%) 9 (90%)

R 2 NGHERSHKRFILRRIETK

Tab 2 m/z and expression change of training group

m/z Good Bad Expression levels of the bad compared to the good

4,269.56 3.58+0.94 1.671+0.65 {

3,159.48 11.16%£5.23 4.16£2.09 J,

4,284.47 4.12£2.04 1.5%0.57 ‘

4,212.4 36.88+12.09 18.55£11.21 J,

4,093.33 5.96+1.97 3.19+1.64 ‘

3,957.44 5.57+1.83 3.02+1.7 J,

3,974.86 4.16*1.84 2.06%0.89 ‘

3,683.36 1.52£0.47 1.03+0.32 J,

2,023.93 16.39+13.7 23.15+25.32 i

4,232.04 6.22+2.03 3.86%2 J,

3,193.45 4.2%1.27 2.69%1.38 ‘

3,181.56 2.91£1.03 1.88£0.8 J,

1,897.75 4.75+2.81 9.39%3.72 i

4,646.27 3.59+2.47 1.58%0.68 J,

4,300.74 3.07+1.64 1.72£0.79 ‘

5,341.29 4.49%2.33 2.02£2.2 l
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TR RN (3,159 Da, 4,270 Da ) 23 BIVE MREAAR  51]7851,897.75 Da, 2,023.93 Da, 3,683.36 Da., 4,269.56 Da,
PRl T 2D 2 IR RIS (K3) o FHEIFNE RIS 5,341.29 Da (814 ) . iz R Aby 7 BUREH R & AR )R
FiEL (SNN. GA. QCHIEL) 4l 2R, % h9S.11%, A& LHUEZE489.18%,

HE P RLE Y (GARE:) Frag v W sl o sz A 2.5 BEIUE 50 UEALE I [R5 B 25 1 7 i e, 8%
GABILEE ST AT TP ALIINAE Y, SN ZRRALS, 43 Frdsy Ay A A B 6 A T B AR IR . 991 fby 7 s Rl i

=3 WIEALR
Tab 3 Result of validation group

Prognosis model Chemotherapy response

Good Bad Total
Good 9 2 1
Bad 2 8 10
Total n 9 20
A
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1 | | Fig 1 Serum peptide profiles of training
| | group (A: sensitive groupl; B: resistant
:]4,3; . :;.L-u-..ﬁ_:-.«\. soeteliil, I_ aull L\ _ SN S WV, WA ¥ W W group I)

/. !
. { ) B2 WESHKENELI (1
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- ' Fig 2 Clustering analysis of MS-
- based serum peptide profiles
- (red: sensitive group I; green:
i resistant group 1)
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/ 3,683.36

B3 ZEESASHIE (L& : 8
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Fig 3 Specific peptide peaks of
model (red: sensitive group I;

2,023.93
1,897.75 T
e
426956
S /5,341.29
......... = = ¢ e e - r e e

green: resistant group )

# (9/10) FHsfilfif 5 AU (8/10) #EUEMHIZWT. 100
FRURR Y B R AT VR B, 1043 25 78 8 5 v oA 2481
P o BT ) MER 224 85.0% , 74 B °490.0%,
P 4780.0% B UESS R ILES .

4 EL
ST

3 it

SCCH2 i s WL I BESTRY | 24 i il B 2% 9 161
(/48 LA, #EATT . SREIAYT M R
IR S FMAYT i R, V2R B AR
SRR BT (H R HASCC—ZR VAT AT AR B LIRS
F, HARER T 40T HBRL A R A IR R R
Bl BRI R L) H25%-35%, HAIPES 440 -6
OSH8MH-104 AP, 3 B A R 6 A7 25
Rz AN o I DASE ALY 25 W) B AR A R 8 B AR AE T DL
PEVRIT LN E B AR AR T T 230 X B R A
MYUWERCCL, RRM1, TUBB3 M XRCCIHAFSE, IF#I
H R — B, AP KA R ) B AL
BRI I AREAIF 7T FP P R RE A A BN 72 . Bepler®E 7
M INSCLCH & P i 1T T ERCCIMIRRMIFE R 35 5 7%

VORI G R BT Y7 RO SR 4 22 v O LT i PR
(NCT00499109) , 5L i/R: SH2H 5 %f B ZH iU PES
(6.1 H vs 691H ) & 0S (11.04H vs 11340 H ) #76

Giitre2e . HT JEEE AR S M0 A 77 A5 Tl )

BOCEEAR . #2052 W 40 i 25 25 ) )

PA B AR AR AR e AR . B S R A

YA 2 S W] S BOR [R] R #0 T0S7 25 1 3R 2 A

] DRI i 2 1 B 2 P SR B 22 e Z KT RE

R AL 778

Ak, P EC T N TR YT

SR T TR BIFSE o G 3 S B A 0 Bl AR 65 2 T 8

SEAEAT EL B AT ET AR (surface-enhanced laserdesorp-

tion ionization-time of flight-mass spectrometry, SELDI-TOF-

MS) . MALDI-TOE-MSZPY . MOLID-TOF-MS$; A Wy

R AR E A BRI AR . MALDIFE AR Z —Fh R

BEOR, YRy TFE T, HAAREER .

BRI RG  RRUEPEIF SR 5 P IR N T 2

REMLALLL . I3 S R PR AL B 52 P 7%, Han

432 JYJSELDI-TOF-MS Rl 604532 VP (ARFEIATT +I

1) AT 2 I/ N ( small cell lung cancer,
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SCLC) BEIRITHIINIE Z K. KIMSCLCHEE VP %k
I 245 40 OC 22 Ik I 38 FH 3 TE T 25 B S8 38 Vs A A bk
TR S M R A 22 S 2 IR T TR 2T L (H A
J& TS B T B U I RS B — 2 R, SRR
[KI W] fig 5 SELDI-TOF-MSH: A BT 15 Je MI6e Iy . FoE k.
SELAAENE R R A VR e A B AT ST R A T
Fo g MU I MALDI-TOF-MSH I )76 i K SCC R 35 2
TR AT R IE Z 0k, IF = 54T
FPRCR AR DG o R Ab 7 A I3 A A & BAL YT UL 5
it 245 750 £ ) AE A ML 3G 22 IK2E 5 . #£.800 Da-10,000 Dajli
B, fillzloe 252K, Fit#als A5
=Y (P<0.001) WERZIKE161, 151,897.75 Da,
2,023.93 Da. 3,683.36 Da., 4,269.56 Da. 5,341.29 Dadt:54~
Z2 RN O AR IZ AR AT USRS R
BEEH9S.11%, 28 LHIEAEH89.18%, L2 55 IEA] K iiF I
AT AT 0 1 1) R (90% ) RSPk (80% ) , HEE
A AR e P T Ak

PRI H %5 FIMALDI-TOE-MS 6 I 2.5 9] 33 1. 301
NSCLCH #4252 7 VUM -G 4028 07 20T LI 2 ik
EARIT IR AL AR OGN o Tk S 2% S 22 IRTE T 24 4 AR
Hrh R RG] B T VU A I IR 2 A
Ko AR ARSI 2] Sk 2 5 it 24 2 B8 I 22 K T A A
225, IERENIZWIER R A T TR I, d AR Sy
M2 R Z IS IR IR BUG SECZ A, SHA L,
ARFFEREA R, HATEAYR Bl RIBYT LAMEST
JEMBIASCCEE . AR 1 IfiE 2= R 2K, )
AN T YT RN R, T ELE 20X s 2 kS R
SPI7 A S ERE T T ot . MR A G R L 2E R
Z ke BPIE HARRN S HES o A5Gl R TS 2 40PFSia H
XA GAH AT, 133 &A 22 7 2 IS PRSI Y AHOC &
o WA m/z22h4,232.04 Da, 4,269.56 Daf{j =R %
K5 SCCHRAEPESAETEAI KM ( P<0.001) , X5 BN
X2 Z RS SCCRF 132 AL IR A H28 7 Ak T I
JPRCEVIADG, HADCHERA G228 L. Hr4,269.56
Da) 2 55 22 KU [R)BE F 8 T s s Y, ik — 25 i
BT SR I e R . BE AR A 450
380 A 42 327 i 22 BR PR IR YT A LR R A L Y
PERERE ), $RBIR-Lis BE 1) 335 5 8 I PFS I
MK, FHiz Fm/z 42,534 Daff) 2= 7 2 o B & i1 7PD Y
EPDAY s, HRBERH75% , FrtER82%, HHo i
7N LRI SR U R AR AE S 2 Bk BT R I A A DG
HPEREAR AL IbRIC Y, AT ez 2 2R PTG YT R FLAR

T B AT R . (HSFRATAIBE SR LE, FAARFIT
ARSI ) 73 AL, T A B 22 S 2k
HEATPDAL S ARPDALAY X 7, PR R SRR S 45 45
ke

A5 It 12 FIMALDI-TOF-MSH AN 252 S A2 B
KA T AT IS CC R 3 I IV FE AR 04T T
Bk, kBT BUR S it 24 RS CCRR 3 IRl 75 I
W2 MWES . NAICPTHAF L T REM IX 7 MU R K T
RISCCRAEM A, BIFHAT T W RUE, 53] 1
BRSE A . (BABITE N ks, HEARAIR,
N R AR S8 T L A AR, XA
P2 2 IRt e — 4, DUBRBIRESS Tl {7
HORBYMLIEREY), e SCBm i MAALIT

2 £ X M
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