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Abstract: Objective Serum protein expression profiling was examined using magnetic bead-based matrix-
assisted laser desorption/ionization time-of-flight (MALDI-TOF-MS) to establish a serum proteomic diagnostic
model for colorectal cancer. Methods Serum samples of normal control (CRTL, n=72), colorectal cancer
(pre-operation CRC, n=72, and post-operation CRC, n=72) were collected from 2014-9-1 to 2016-9-1.
Peptidome of all samples were extracted by magnetic-bead-based weak cation-exchange chromatography (MB-
WCX) and detected by calibrated Autoflex Il MALDI-TOF-MS. Peptide mass fingerprinting were analyzed
by ClinProtTools 2.0 software, and the differentially-expressioned peptides were further identified using LC-
ESI-MS/MS. Results MALDI-TOF-MS identified 80 peaks (m/z), in which 12 peaks showed significant
differences among CRTL, pre-operation and post-operation CRC patients (P<0.01). 9 peaks were up-regulated
and 3 peaks were down-regulated in CRC compared with CRTL, and these peaks showed a tendency to
CRTL after operation. Based on the GA model, CRC patients could be discriminated from CRTL with 99.31%
sensitivity and 96.49% specificity. Moreover, 3 peaks (m/z: 2663.36, m/z: 4793.17 and m/z: 5343.48) of the GA
model were identified as protein FGA, SETD7 and MUCS5AC respectively. Conclusion The serum proteomic
diagnostic model could accurately distinguish between CRTL and CRC, but it needs further research.
Key words: Colorectal cancer; Proteomics; Diagnostic model
i E. BRY EM3BME-FAEzZR (magnetic beads based weak cation exchange, MB-WCX ) B4~ Ji 44
B R B F R AT g (matrix assisted laser desorption ionization time of flight mass spectrometry,
MALDI-TOF MS) # 5% Al e A & QU F L WAEA, ik KERREFR (EKES) |
AW REARNBRIG B kAR ARLT20], 55185 Frizkoy B ik %k, MALDI-TOF MS# % iE " 3¢
B ZAMBRINAREG B H nFEG KL, ClinProt Tools 2.0k 5 #1 £ ¢ & ke 5f 3 45 WA
A, kAN EE-BF 5 H T (liquid chromatography-eletronic spray ionization mass/mass, LC-ESI-
MS/MS) (% 274K iEEE ., HR MU EFHR, SAMRRNARE hFEGBEE, LRI
8O Z S+ R KM, 12498 2 F AA L F &L (3HP<0.01) , Haymaiat, L ForZEad A
BAMO FEORETRETAHS, RED TR, 3/\»1%42 k% KT 69 fe R G A P B K,
K B3, mA4EH % (genetic algorithm, GA ) KAl 4 F 17 I 69 A0 L ﬁvﬁfé‘f—}"r M7 499.31%
#296.49%, GAAER Pm/z: 2663.36, m/z: 4793.17Fem/z: 5343.48449 £ 7 Z R Z K T R AL 4% G
JRadT Ak EA 1 (isoform 1 of Fibrinogen alpha chain precursor, FGA ) | 21%& & %ﬁé@ﬁi WL A5 BSETD7
( histone-lysine N-methyltransferase SETD7, SETD7 ) #=45% & 5AC ( Mucin-5AC precursor, MUC5AC)
it hEAFQRERARBERR > EFHBE L AMEEE, BHE Lt —FARIESE,
KR ZAMRE; TOWT; LWL
hE %S R7353'5; R7353'7  XHEKFRIRAD: A

WS EE. 2017-10-11; {EEHH. 2017-12-06 0 ﬁE
fEZBAL: 1. 710068 B, k4 AR E G A 2 o 0 0 0 2 A5 TR 958 = 3

F; 2.710003 ¥4, »Ewr'rlv"l"ul?_l‘ &5 3.710068 & N

B B AARE RS 4. 710}(;68 B, BmEAR t%fi)%%lmu“]o PL4043k IiﬁﬁﬂﬁﬁlitﬁM

& %% 22 A} 211510 H 4o N
BEREA wxE (0%, 3, mk, pam, o0 TEIAS, Jut, AU

EX NI L XN L (AL BTk R, 29 953%, TTIARYT 5 ik AR



AYEBRH 38132018 F 5454555688 Cancer Res Prev Treat,2018,Vol.45,No.6

* 387 ¢

T 212%% . H RS, B 00 0 A T B R B AR 2%
fEVEIM . %S . CT/MRI, [MiECEAKISE, (HA
SERE RIS E LS 24940%5 . 5 RS RERS b
TR AR AN (R RS AR R Rl AR A 4 2 1
FIRZES, NTH e RS W UG bR SR T
FEEE B ATE A RS R R 25
WA L i e bR W R, (A U T s
SV RS, MR R PR AT, A
FEFRA 138 R ER 53 B BR A BT 43 B 45 L 1E # 4
21 EE WA R MR G B N R
TEEES, IHREIT .,

1 #ERERFE

1.1 BERS{UE

L1l IRIRBRE AP G pevis KR Epife
M ot . WER20144E9  1H—20164F9
HUVHIRBE A B w1 45 B 40K &
AJG MIEARAL 7210, 45 B IE & AL UE R IE R
XTHRZH, b B3efi . c36f, IR (63.77
+11.83) % 45 HWmA B30, 334, P34
% (65.83+9.14) % . W RIS TIE M FR AR A
PPt N RBE B B i i A R AC T, o e s
Xt HRZL 33001 223001, 4R (60.21+13.55)
% BHMEA R3] 276, PR (65.42
+15.38) % o FRAS ISR SAEAS A (A A [R] & 0T
ZEPHEIEA, AR SR NIRIT FRE Y%
Blo AR AR TR (5%) #ERRYT .
1.1.2 FEACRSE  HEbER & RN R 2B S A I
3 mITIChiBE R A THRAE, 4°CHiEL h, 4°C,
3000 g1 h, WUAR M504 T°500 pl EPR, £+
T-80°C 4 o

1.1.3 kA s MB-WCXIR 5 £ B 18 [
Bruker Daltonics/\r]; i &% : MALDI-TOF
MS, fE[E Bruker Daltonics/A ] ; #8= KAH &
4; . Nano Aquity UPLC, %[ Waters/A); LC-
ESI-MS/MS, Z£[EThermo Fisher/Ad]; M/ .
ClinProt Tools version 2.0, flexControl version 3.0,
1% Bruker Daltonics/y#]; BioworksBrowser 3.3.1
SP1, ZE[EBioworksZH] o

12 5k

1.2.1 MB-WCX$EHUMBE SHEM  5ERIR I Hk
EVEW] min, 110 pl MB-WCXZ5A W LA 10 ul
MB-WCXW¥k ZPCRE , 1R5). N5 pliliFFEA,
RAIZE/ASK, BrES min, BFPCRAARIFE S
By, [FRLERGEE] min, WIATERUS 3 IS

Hn100 wl MB-WCX Mk, BET: 52 b Hi s &
A% 10RPCRAY, RESRIREJ5 77 FIHW .. N5 wl
MB-W CX ¥ i 1 16 14 UG B () i 2k, I e S AT
10K, WEERMGREE2 min, S FIEHR AT EHE L
o s pl MB-WCXRUE i 2 8.0 8 IR AT, 48
WU 28 1 22 IR T B4 B A D =3 R A T-20°C
UKFE24 hZ N i oA
1.2.2 MALDI-TOFJEIE /T 7 B WCR A2 9
FIFEAT nl510 plf) 5L it o- 53k -4- 52 R RE R TR
5), B pl e Anchorchipfth |, B MEAEE
MEANEAL . IR TSR AR A BTIEE Ty
RATI ]SS 504, R HIFlexControl 3.0 {47
FRUES RS IE S AR FEASR I, B AR 22 2E3000K
WOGATHL (SUCGSEE, R IRITHI2X301K ) Az it
e, RGO BZ L ( mass-to-charge ratio,
m/z ) AN E T ZAREE . ClinProt Tools version
2.0 78545 70 A
123 LC-ESI-MS/MSZIKUE  JFIAFEMIN20 pl
WEAHA, R BT, MRS wl/min,
FHAERSE]3 min, J3HriE#400 nl/min, J34rit ]
60 min, fAjEAEVRE35°C, Partial Loopt sCHEAE,
HEREARTRIS pl, BEREVENL, Nanog—Fi, WiZs ik
1.8 kV, BUig it [a60 min, SZIRRI R E K
#fi ( Data Dependent ) A shZ5HERR ( Dynamic Exclu-
sion) , TEIORPNXTEERSF A T2 FR 2 S AR
HEBRZIZRNOOFS, FHHi7EEI400~2 000 m/z, —ZK4T
i (MS) fii HObitrap, 43rHEREEE K100 000, CID
B A ILTQ, AEMSTE & b BE U i i ik
1104 B 1 B — [ R A Bk B8 1 TMS/MS
(i frHERR , AERNBREE ) o fEHEEE S
B ffBioworksBrowser 331 SP1iFfSequest™#5 2%, 5
R AuniProt, B} B FIRZEBIE K100 ppm,
PR B iR 1 Da, By Ao AEREY), AT AR
1M ( Methionine ) H2dfR A ML, [ Y]
Carbamidomethyl, #2451 2505 & Fdeltacn=
0.10, PHHEfafXcorr 2.6, —HifafXcorr 3.1, =Hifuf
PA FXcorr 3.5,
1.3 ik

P FEACK B VAR A 43 B . FlexControl
version 304K {7 # BTl £t , FruEZ A 1~10
kDalf) £ Ik R4, ClinProt Tools 2.04): 4
KRB, A= FERERE. HE. GAR
PN 2 WY, ClinProt Tools 2.056 F A5 7Y [ f
RRE SR e tHEEERA (x£s) EoR, P<0.01
HERAG R .



* 388 ¢ ADBBRH 38372018 F 554545556 HR Cancer Res Prev Treat,2018,Vol.45,No.6
2 #R R HZEBEEXRBA ZEHEANERFALEESR
2.1 SEMIERA RN S EEANEEAL  REE (m24)

KikESH

MALDI-TOFJ5i i flf& /R IEH X IR (&%) | 45
HIEARRET (£0) ARG (#) A s mf
RiFmfEtEmER M, WKI1A~C, EWAM i
T B eI S RS X 4 E R R S A5 B
HE, EIID~E, 71210 kDaji[Fl N, IEH X IE
45 H AR MoK S SR A A e 22 5, Bl
1F, ClinProt} {70 fr L A 8025 S ik, 5
TEH XA, o124 (45 B g i o4
ERIEFRE, 3N ERERER) ZRAASIT
RN (¥P<0.01) , WL,
2.2 S E LS E A LIS W T A EE T R B0k

GAST TS IS W, Z BRI $5 34 22 55
FEik0E, A5 hm/z: 2663.36, m/z: 4793.17F1m/z:
5343.48, HAZWiah B A RBUB R KR S iR
99.31%F196.49%. IEFXIHE (4 ) Ko B AT
(Z0) BFFEEm/z: 2663.36. m/z: 4793.17F1m/z:
534348002 I, HAZ R EFHEAZE (receiver
operating characteristic, ROC ) , DLIK2, #HZE T
FH (area under the curve, AUC ) 43-512570.85559 .
0.883567110.88585, it /. KA WU B UF % BRI X} 45

Tablel Different peptides of serum samples among CRTL,
pre- and post-operation of CRC groups(n=24)
Mass(Da) CRC

m/z
1451.931 <0.000001
1780.741 <0.000001
1867.847 <0.000001
2676.027 <0.000001
2691.521 <0.000001
4793.171 <0.000001
5070.951 <0.000001
5085.731 <0.000001
5343.481 <0.000001
2663.36] <0.000001
3446.81 <0.000001
3490.61| <0.000001
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Peaks P Control
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1.52+0.44
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4.10+2.36
2.99+1.94

Pre-operation
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4.95+2.84
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9.33+4.15
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2.30+1.23
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1.71£1.72
7.26+6.09
3.22+1.77
2.52+1.13
1.83+0.64

2.62+0.59
2.24+0.63
2.67£1.20
2.91+0.91
2.10+0.50
1.20+0.23
1.22+0.29
1.09+£0.21
1.59+0.47
6.92+4.60
5.4543.31
3.28+1.75
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A: mass spectra of CRTL group; B: mass spectra of pre-operation of CRC group; C:
mass spectra of post-operation of CRC group; D: bivariate plot of CRTL, pre- and
post-operation of CRC group; E: 3D plot of CRTL, pre- and post-operation of CRC
group; F: mass spectra of CRTL, pre- and post-operation of CRC group
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Figurel Comparison of serum proteomics profile among normal
control(CRTL), pre- and post-operation colorectal cancer(CRC)
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A: mass spectra and ROC curve of pre-operation CRC and CRTL groups at m/z: 2663.6; B: mass spectra and ROC curve of pre-operation CRC and

CRTL groups at m/z: 4793.17; C: mass spectra and ROC curve of pre-operation CRC and CRTL groups at m/z: 5343.48
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Figure2 Mass spectra of CRTL and pre-operation CRC groups at m/z: 2663.6, m/z: 4793.17 and m/z: 5343.48
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