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Abstract

ABSTRACT

Background

Colorectal cancer (CRC) is one of the leading sources of cancer-related mortality
worldwide. About 50% of treated cases relapse within 5 years of initial diagnosis and
result in death. Early detection of CRC provides the best opportunity to prevent CRC
death: For metastatic CRC patients, the 5-year survival rate after surgical resection of
the local tumor is 90%, significantly reduced to 10%. Although colorectal cancer
screening techniques, sigmoidoscopy, and colonoscopy are now widely used to
reduce the mortality of CRC patients, the number of patients undergoing screening is
still limited, in part because of invasive testing and fear of discomfort associated with
testing. Therefore, the search for new biomarkers as targets for non-invasive
molecular detection helps to introduce CRC screening into the routine procedures of
clinical analysis. Protein biomarkers are well suited for the development of novel in
vitro molecular assays based on blood and stool analysis. Currently, CEA and Fecal
hemoglobin (f-Hb) are the only soluble protein biomarkers approved for clinical use
in CRC. However, CEA may also be overexpressed in healthy, heavy smokers in
response to inflammatory conditions, type I and type II diabetes, ulcerative colitis,
pancreatitis, and cirrhosis. Therefore, CEA test can be used to monitor the progress of
CRC and therefore can be used as a prognostic marker. But this is not a reliable
method for early detection of CRC. The most commonly used screening method for
CRC is the guaiacin chemical fecal occult blood test (gFOBT). Unfortunately, this
test does not detect most polyps and cancers, and requires multiple stool samples to
interpret the results well. In addition, gFOBT is prone to false positive results, which
are the result of a normal benign environment, such as intake of certain foods and
anti-inflammatory drugs. Extensive research is currently underway to find useful
biomarkers, improve current diagnostic approaches to CRC screening, and can be
used to predict treatment outcomes. The discovery of new tools for non-invasive early
detection methods is a priority.

The National Cancer Institute (USA) defines biomarkers or characteristic
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molecules as any biomolecules that can be objectively measured in blood, other body
fluids or tissues and can serve as indicators of normal/abnormal biological processes
or pathological states. Biomarkers can reveal disease, predict prognosis or predict
response to drug or therapeutic interventions. In general, for a given biomarker to be
used in clinical practice, it must have the function of extending life expectancy or
improving quality of life. Based on the purposes for which they are used, three main
types of biomarkers can be distinguished: diagnosis, prognosis, and prediction. Any
detectable molecular variation in the DNA, RNA, protein, or metabolite levels of a

cancer cell can be considered a "cancer biomarker."

Cancer is caused by the
accumulation of genetic mutations that lead to changes in cellular processes, such as
angiogenesis, proliferation, apoptosis, and aging. Thus, the initial use of genomics
and transcriptome methods to search for markers detailed the genetic basis of cancer.
By selectively splicing mRNA and combining with extensive post-translational
modification, one gene can encode multiple proteins. On average, a given gene can
encode four selective splicing variants with different sequences and activities. he
proteome is more dynamic than the genome; Therefore, it more accurately reflects the
mechanism of the cell. Through proteomics, thousands of cancer cell proteins can be
analyzed to generate new therapeutic targets and markers for CRC. In this context,
proteomics is an ideal, highly translatable research tool for the discovery of new
cancer biomarkers. Proteomics has been widely used to find new CRC biomarkers
and elucidate the molecular mechanism of CRC. This has led to the identification of
many proteins that may be used as biomarkers to address clinical needs, and the
analysis of various samples from different sources using proteomics methods.

How to effectively obtain and preserve human tumor resources for scientific
research without violating ethics is a problem that has not been properly solved.
Cryopreservation is recognized as one of the most effective methods for long-term
preservation of tissues and organs. The principle of cryopreservation is to protect
tissue cells and cell components by reducing the metabolic rate of cells. However, due
to the high cost and complexity of preservation of fresh specimens, it is difficult to
develop in the department of pathology of most prefecture-level hospitals. Timely

preservation of tumor tissue is the basis for pathologists and clinicians to carry out
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clinical research work.

Formalin Fixed Paraffin Embedded (FFPE) is a widely used method for tissue
treatment and preservation in pathology. Tissue samples can be preserved for a long
time after being processed by sampling, fixation, dehydration, transparency, wax
immersion and embedding. Different from fresh specimens, FFPE tissue has simple
operation process, easy to master, can achieve a high degree of automation, and low
cost, suitable for most hospitals to carry out the department of pathology. Therefore,
FFPE tissue has been widely used in the routine pathological clinical work of
pathology department. Compared with fresh frozen tissue and OCT tissue, FFPE
tissue has many advantages, but it also has obvious disadvantages as a research
sample. Covalent cross-linking, low protein solubility and low peptide recovery rate
are the bottlenecks that researchers are unable to break through at present. How to

break through the bottleneck as soon as possible seems particularly important.

Part I Comparison of protein extraction efficiency and protein
quantification method of FFPE protein extraction buffer in colon
cancer

Objective: In order to optimize the extraction efficiency of FFPE tissue protein
and provide a better sample preparation for the mass spectrometry analysis of
proteomics, In the absence of a reliable and reproducible FFPE proteomics standard
sample preparation method, we intend to seek an efficient and robust FFPE tissue
protein extraction method.

Methods: Based on the cost, ease of use and whether it is suitable for mass
spectrometry analysis, a variety of protein extraction buffers containing a certain
concentration of non-ionic, ion stain remover (sodium dodecyl sulfate, SDS) and
reductant (dithiothreitol, DTT) were selected. The components of these buffers were
modified to increase the solubility of the tissue. Meanwhile, during protein lysis,
methods such as high-temperature incubation and ultrasonic fragmentation were used
to maximize the opening of covalent bond cross-linking. After protein extraction,

BCA protein quantitative analysis method and SDS-PAGE method were used to
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detect the relative concentration of the extracted protein for the next step.

Results: We compared the protein extraction efficiency of three protein
extraction buffers containing different concentrations of non-ionic, ion stain remover
SDS and reducer DTT on FFPE tissue of colon cancer. BCA test results and
SDS-PAGE results showed that the buffer containing 2% SDS had higher extraction
efficiency than the buffer with lower SDS concentration.

Conclusions: By optimizing and improving the components of FFPE tissue
protein extraction buffer and protein extraction process, we successfully obtained a
relatively high concentration of protein solution from FFPE tissue, and found that the
buffer containing relatively higher detergent SDS has a higher protein extraction

efficiency.

Part II Comparison of the efficiency of FFPE digestion in solution,
gel digestion and suspension S-trap peptide recovery

Objective: The bottom-up proteomics strategy relies on the efficient digestion of
proteins into peptides for mass spectrometry, In this study we will develop a new and
robust FFPE tissue digestion method for obtaining a whole proteome from clinical
FFPE tissues for mass spectrometry analysis.

Methods: In-solution digestion and in-gel digestion have been routinely used for
protein digestion in fresh frozen tissue and OCT tissue. For FFPE tissues, due to
chemical cross-linking and the low solubility of conventional protein lysis buffer and
the high concentration of SDS in the extracted protein, there is no reliable and robust
protein digestion method at present. Although in recent years, the popular method of
detergent removal and digestion is the Filter Assistant Sample Preparation method
(FASP), which can remove SDS and other detergents to a certain extent, the
complexity of the experimental protocol and the instability of the experimental results
often hinder its application in high-throughput proteomics research. For these reasons,
we have developed a new technique to assist the preparation of SDS-based proteome
samples. We extracted the FFPE tissue protein of colon cancer from the FFPE protein

extraction method described in the first chapter, and then digested the protein samples
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in solution, in gel and the newly reported S-trap digestion method to seek the most
effective sample preparation method by liquid chromatography mass spectrometry.
For each digestion method, we used the same 8§ clinical FFPE samples of primary
colorectal adenocarcinoma, each sample had a protein amount of 100 n g, and all
samples were digested with trypsin and lysin-c mixed enzyme. Because the sample
contains a high concentration of detergent SDS, which is incompatible with the mass
spectrometer, the residual SDS is removed by Pierce detergent spin column before the
C18 desalting step is digested in the solution. In gel digestion and S-trap digestion
methods do not need detergent removal and C18 desalination step. After the protein
was digested into peptides, the amount of each sample was determined by Pierce
quantitative colorimetry peptide assay and Q-exactive mass spectrometer, the average
peptide recovery rates of the three methods were compared.

Results: The results of Pierce quantitative colorimetric determination of
peptides suggest that the average recovery rates of peptides in solution, in gel and
S-trap digestion are 9.1%, 9.5% and 93.5%, respectively. The results of Q-exactive
mass spectrometry showed that the number of protein, peptide and spectra obtained
by in-solution digestion were 443, 1126 and 1423, respectively. The number of
protein, peptide and spectra obtained by digestion in gel were 418, 1211 and 1229,
respectively. The number of protein, peptide and spectra obtained by S-Trap digestion
method were 1855, 9433 and 11311, respectively.

Conclusions: Compared with the traditional in-solution and in-gel digestion
methods, the new S-trap digestion method has a significantly higher recovery rate of
peptides in FFPE samples than the other two methods. The simple operation method
of S-Trap allows the solution to contain a relatively high concentration of detergent
SDS, and the peptide recovery rate is high, providing a good mass spectrum sample

for in-depth proteomics research.

Part I1I Detection of differentially expressed protein and
understanding of liver metastasis process for colon cancer FFPE
tissue based on proteomics by liquid chromatography-mass
spectrometry

Objective: In this study, FFPE archive samples will be analyzed by ultra-high
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resolution Fourier transform mass spectrometry for in-depth proteomics analysis. A
robust in-depth proteome assay was developed for FFPE and it would be applied to
the detection of differential expression protein matching primary and metastatic colon
cancer and to understand the process of tumor metastasis.

Methods: We selected a total of 58 samples from 18 patients with colorectal
adenocarcinoma matched with normal, primary tumor and liver metastatic tissue,
including 18 samples of normal, 21 samples of primary tumor and 19 samples of liver
metastatic tissue. All samples were taken from the biobank of Memorial Sloan
Kettering Cancer Center (MSKCC). For protein extraction methods, please refer to
the comparison of protein extraction efficiency and protein quantitative methods of
FFPE buffer for multiple protein extraction from colon cancer tissues in chapter 2.
The protein extraction buffer was buffer 1 containing 2%SDS. Quality control
samples were obtained from pooled samples. S-trap method was used for protein
digestion, and trypsin/lysine mixed enzyme was used for digestive enzymes. For
detailed methods, see chapter 3 S-trap method for sample preparation. Label free
quantitative (LFQ) method was used to perform mass spectrometry (LC/MS/MS).
The mass spectrometer is the latest generation of the Fourier transform Orbitrap
Fusion Lumos. MaxQuant searched the database for matching proteins, Perseus
software was used for statistical analysis, and DAVID and other related database tools
were used for GO functional annotation and KEGG pathway analysis.

Results: A total of 6,052 proteins were detected in 58 colon cancer FFPE
samples, and 3,200 of these proteins were present in normal tissues, primary tumor
tissues and liver metastatic tissues. However, 373, 923 and 764 proteins were specific
to normal tissues, primary tumor tissues and liver metastatic tissues.

GO functional annotation can find common proteins such as primary tumor and
metastatic tumor, and more specifically proteins specific to metastatic tissue.
Similarly, KEGG signaling pathway analysis revealed various specific signaling
pathways in tumor tissues. Unsupervised cluster analysis of the metastatic samples
detected 590 differentially expressed proteins, which were Shared by 70% or more of

the colon cancer samples. Three clusters with obvious expression were found in the
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metastases, with 188 proteins in cluster 1, 118 proteins in cluster 2 and 284 proteins
in cluster 3. Further analysis of the drug-gene interaction database (DGIdb) showed
that Cluster 1 matched 66 upregulated proteins with 137 FDA approved drug
treatment targets, cluster 2 matched 54 upregulated proteins with 230 FDA approved
drug treatment targets and cluster 3 matched 42 upregulated proteins with 148 FDA
approved drug treatment targets with metastasis specificity.

Conclusions: Deep proteomic analysis was applied to the synchronous group of
primary and liver metastatic colon cancer, revealing new specific signaling pathways
and clustering in metastasis. These results enhance our understanding of the
biological nature of cancer metastasis and may lead to new drug targets and

prognostic markers.

Key words: colon cancer; Unlabeled quantification; Mass spectrometry;

Biomarkers; Therapeutic targets
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LC-MS/MS  liquid chromatography-tandem YA €3l - £ B BT
mass chromatography

DAVID Database for annotation, VRS TR AN AR Bl A B
Visualization and Integrated ol
Discovery

GO Gene Oncology R AL

KEGG Kyoto Encyclopedia of Genes and 5L #{ A K 5 3 R 24H B RL4= 1
Genomes

DGIdb Drug-Gene Interaction database 24 5L R A AR 0

PPI Protein-protein interaction HEEEHEAEN

iTRAQ Isobaric tags for relative and FEXF A%} 5E B[Rl FRbRid
absolute quantitation

AGC Automatic gain control H 2] 18 7 45

XVI
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DEPs Differentially expressed protein ERFIREH

SILAC Stable Isotope Labeling by/with TE20 Hf 35 57 Hh i 2 R
Amino acids in Cell culture 17 RE R R bR

mTRAQ Non-isobaric amine labeling E |27 AN 23 e tat

ICAT Isotopic coding of affinity markers {5 F [F] i/ 2 g i s Al AR L

ICPL Dimethyl labeling and isotope F bR id f A A7 2R gt i
coded protein labeling Pric
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F1E S B

il N KRR ENE, Al £ Hah BARESEE AT N, H
ST SR A A BRVE F N B R RE A SR TR YA E RN . "BEA T —a 8
PFT R, O BT MRS . EIRE, s T R OAE AN
MR AL T 22 ThL, S HEFNRIMEE. SR ARnERREZ, 5
BE . RE. SR ZEDIMIE, R, 8505k AW B 2 FioE 3L R
ZAM BRI, B2 RN SR EER SR . 4L A A 1)
ATREALE G (1) MR AEOE aCE T R RR s (2) I BRI ) RAZ Bl 2 2K
3 FEEFWMEERI: (D MIEEARE: (5 WTHLHIR AR (6) DNA
BB R MR R IhREE K, (7) uppifgnd FRIASE., Hil, REEREmE
SRR T, P2 SIERIERIT R S SR T BOR N 2 45 e 112
Wr Sia b, AB RIS g 1 RO R M BUERT E S AT, IR, \T
REH LAT =7 (D) g5l A 2 R P LB R 2, R AR AR s (2D
Sh e I RO — M bL e, MEDAAE RO R I, 280 NAE R I CL &8 4 T hE
Ml (3D HET—9697 45 e 00T By - Ad7 BLRTF ARG T #MEA B
PR BTLL, & i i 52 W DL V6 97 = B ATh 75 It o

R HFERT R K ATTH O 7 V25, (H2F BT RN E K
AW bs AT R G ST SRR R SR AR D o DRI, R — b vl R R A
MR s b 2 A0 784k, RS iR S Rk AR EDRmE R, OF
(1) 45 B A SV 98 K 2 A BT X IV R AR B8 A0 e e I 3 — AN B B
HEAT MR SV EIEFE, BT ISR AR R RR S, — e RIS E AR
FIH RS E ;s R —Hr Bk, AN RE T Rg R A v R 5 I AR A gk
ITREARVPAL, 2 FRACA B br B G L, 45 5 2RIk TAR W RAMERE, AR
THREMR I IR FIF TR R BHE 7 & Fed 2 it R, H
H R I 2H 5 1 O AR R S A AT T R

FEAIAY (proteomics) J&LAEE FRALAW TN R, 1E 8 KX 50
PFLEL, AMore=X. DhREIE REETT IR TIR Y, HAEEM. shath. BAErE
Rl BT SR E B AE IR T I RIS N T RE . AR, BhA. 2 ME RN
TR K ARk R AR T i B B BT I AR AN, e S R A R R R (R AR AIE 1

1



1% 55

HE, ATRURIE A R e AR U B AR e, A BT R B RS
Wr. Ja97 LLACTHUS FIWr. A RAS AR NS EAT/EA RN E, £
€ SAEMNE B RS . B E B 0 B HOR 3 S XA B UK BOR 2 e
MUK . R i B AN UK S SR H S B AR F B E
AR B SFEIRHEAR . FALREMPRER AN K& ITRAQ HiAR . Bt ikt il
WA R B B E A B V) AU B, B ORI Ik By HL S T AN [
k% LG, BE S E ) — g s amBCH ARIR B AT i e A, i
JoT i P AT BT S e A T . AEE B S R R A oG B 1 P 2 A
XPEYNE BT AR R A, EEBBNE MR . Fr 21t
HEBN . RGKE 057 R BCR B E R

VNG B TTET N ZRRIEEAFAT o0, AT RWMEXEREA R
HIB# . GO 43#7 /& gene ontology AR, GO FHEE D HMNIIEE. S 504
AT S A P 5 SR BE R PP HEAT T AR TR R RO ERL 7 kAT ] R
FE, 3L GO B At v UKL i 22 e L DR & AR AE MR EL AL W) 7 D e L I AR Bl
AUMERL . GO 73 S B T 2% 5 BL AR QB (R ¥k . 48— DA AGAZ AR, AT LU
NS5 EENEE E IR TA R, GO M a 3 AN AL A1,
SR AR RS AR R RN 3T D - KEGG (Kyoto Encyclopedia of Genes
and Genomes) 4l g e 0t B K DhREHEAT R G0 M, K ERAE B 5 E &b L)
REf5 KRR, DAVID & —MEESh LR, aothmMghEZrERSE
] GO ZhEEF KEGG 1@ #5171, STRING(Search Tool for the Retrieval of Interacting
Genes) £ 95 22 68 7000 75 A1 22 S 2 34 J5 K] 9 A5 119 1 3 52 [RDAH BLAE FH o0 R 281,
Cytoscape HA4 I #% FH >k #%E PPI (protein-protein interaction) [ 2% 1291,

TERELR R = 2E MR E R R bR AR A . AR /K E AR o i B 3
(FFPE)ZH 2R . WA A7 T 0K IR 2 21 0L K. OCT AR 4. FFPE HZkx
AR M RAIE FE I — M AE A B IR A SRR, RO SR A2 A AR AE A R
TO N & KR BEREA EE AT AR RTINS TR WUSCER R B A, HIXEerEAH S &
G R SR B VA <. R, FFPE 42375 8 H i A= Wbs &0 LA 98 A 1 3
PR AZ 39T . SR1M, RE ST 5T FFPE SR A F AT k2, H
T FFPE H A S A JL0 d AT HE . ICER B AR 3 DL LR IR B T Wi 26,
H A M6k = A 20 FFPE SR A # W5 771%, B4 FFPE HZ2UE B IIREL. Ik
[PIBRE LA R i R B 0 B 45 2R Rl SR K —Fifadg vl £ FFPE 41415

2



1% 55

FALZE G AT REA K 5, XM IR R SR = TR R4 K FFPE
HH, JFHESR R

A TR LAGS s i3 FFPE AU SN B, DULALSE e FFPE HE R H
IFEHL . VR AL DA RS 90 Gl o 1% 6 P 110 2 1 AH S T e 03 vk DU R BT g A=
Yobr ST 1 R IR R I AR AR



55 2 & 45 FFPE 232 Fh Bt A RIS R R BORCR I LU B B A |7 7%

32§ 5% FFPE AASMERIRRINEZ A RE AR
RHLEBUARERERG X

2.1 BIS

VR EY TR BSR4 E AT R A Va7 R ) & A
a7 R BE RS R N T HRBIZ R AR EY, HALEYH T HE
SO A2 53 1 IR AL E B o FH T 5 A OC I R B 5 AT 22 iR (LA S AR D)
FEI3 AR 23 N BB i B R B I R, DRI S R T RO A S AR, JE
W IR T AL E AR B, Rk, XA R IR R EEAS AL 7T 7
SREAR K. SR, XL 2 2305 A 104G BR AT 1 O A W0 bm 5400 A T 1)
—ANTEE G, dhAh, KA PRI S R A VR FE A I AR R, A A TR Y
AR R BEFEAR AR AR UTAER, 48 /K B bk [E] 7 A i (38 (FFPE) 240 23/F
TN K IR A LA BB b, BN a2 — M 8 0035 85 20 2308 A
(3233341 T FFPE ZH2U2 i B FU 0 B FUZH 2, AR BeRd Rl B E T BIFE
A, A DUAE R I TB] P SCBE B R B R ARBS30, th b, FER Bl S5m3E. I
PRFNGE 5 BAR SR, Rk, BEE &SRR IRTT 7L, & & Rk
E(J II/FE H{Eﬁ 7“%[30,36,37].

AR, T2k, AM1—HEIAN FFPE HUANE & 5 4 A 3L a0 &
HRA T, BN RS S 507 A Ao -0 1) 8 E BT (L & DNA/RNA)AZEK,
X PR AZER S b A 2 2R A A 30 2 1 o A A 1 38430 S b A8 T R ) AN mT
PERRAS 7 A 8 B PE L, (7528 T B 1) 8 B i 2 B IR Pk . 1991
F, BEETUREIRAR) BRI &, ZE AR H T R At b P &,
FEHRE 1S 2] 1 et - Tkeda 55(1998) 2 55— NMFI A AR HRSZI A FFPE 2H 41
PEEUER AR B, B, — S/ FE/ N R T AT B SRR A RSO, f
Al 16 5 3545 FFPE 25 9 i 14550,

T4k, V% FFPE & HAH =07 K RAE SR | A FFPE fF AL F 2250 =
KA 5T FFPE R HAEBOUTEIWT AL, WA T A R A 215 FFPE A2 LA
(50-551 # 5& FFPE ZH Z37E A= Wb B 70 v 1) 3 A () F e 56601, L K TR ()
3B R 2R 52 M (RO I 7001651, A X et SR 22 BH , A [RI R RIF 78 /N 2EL A FH AN [R) B9 7 v o



55 2 & 45 FFPE 232 Fh Bt A RIS R R BORCR I LU B B A |7 7%

EALAF = ARG o, I3 TAEREE R . Bk, X B E & B
HTARRFR R 24N E B G MR 3T A% T LU B AR K . ARHIT FE K
F 45 Wpd FEPE 2 ZR7E [R]85 25 At T LA SCRFR T8 1 Dh 22 4 i (1) 3 MAN [ 2 1 4 Y
RPN B PR IO, R EIREUE 200 LA BCA H HllE % LA & SDS-PAGE 71
TR ISR B A ROV, LA SE FFPE 238 A 108 AIRBR RS, NG
SRR ) 1) A ST B e R AT A

2.2 #H
2.2.1 LR35 FFPE B4R a93K B

4t W9 FFPE #4H 21 HN B 35 [ 42 & 8 % 91K B s iE A 0 ( Memorial Sloan

Kettering Cancer Center, MSKCC) AE#IFEA S ,

2.2.2 BERF

Tris-HCI 25 %

T R AR R AN

il 2.k frz

1, 4-ZHARTrpEnE

o=

K

1%%25 3 g 0 i) 5]
CHRIETE
3-[3-(AE B P9 3E) — PR S N R R Y £
it SEIE R A

4AxLaemmli FEASZE PR

7% Oy B s i e R
10xTris-Glycine-SDS  ZZ 1Y)
RS W6-1 £ 51K

WG

BCA {5 £
Mini-PROTEAN®TGX ™

F[H Sigma A H]

% [H Sigma A H]

% [H Sigma 2w

F[H Sigma A H]

2% [H Fisher Chemical A ]

% [H Sigma 2w

% [ Thermo Scientific™ A ]
¢ [F Bufferad A 7]

%Kk MEMD Millipore 2 ]
F[H Sigma A H]

% [H Bio-Rad 2 F

% [# Bio-Rad A ]

% [H Bio-Rad A #]

2% [H Fisher Chemical A ]

2% [# Fisher Chemical A 7]

% [E Thermo Scientific™ /3 &]

2 [ Bio-Rad A 7]



950 % 4 FEPE 41470 % F 8 1 H B0 0 28 F R B 1 e U B 1 By 1
2.2.3 FEMNEEERFEM

Thermomixer {H 1 21X 18 [E Eppendorf /A ]
Sorvall™ Legend™ Micro 21 il & &AL 5 E Thermo Scientific™ A 7]
R 4% % [E Thermo Scientific™ 2\ ]
5430R Eppendorf &0l 18 [E Eppendorf /A ]

T IR AR AN £ [E Thermo Scientific™ 2 &]
-80°C¥K4A % [E Thermo Scientific™ 7 ]
-20°CUKAA 2% [E Thermo Scientific™ 2 F]
4°CIKFa 2% [E Thermo Scientific™ A
22 & 15 % Eppendorf /A ]

H R 3% [E Mettler Toledo 2 A]
PCR /& f# [¥ Eppendorf /A ]

JE Fe R im IR A A % [E Thermo Scientific™ 7 ]
FH UK AY % [E Bio-Rad A 7]

RRIR & Thermo Scientific™ 2\ ]
23 FE

2.3.1 A&7 % FFPE ARE RIS %

CORANFEARIE Y B3R5 10mm B (%) FFPE HZ1Y) v, %) H MSKCC
HEPIREA T TAE N R SR

(2) 4> FFPE #f 5 7E — F A i 10 204%h, £ 16 T 12000g #3500 3
Ganci

(3) W EMELSRELHIR.

(4) SRJE H ZEERAE N 100%E] 95%2 70%5F Uk T Bk 1k, BRIR
3 435k

(5) BETR, BAHLURIRT, BIFIE 150 ml & AFRIE MR, fEEH
BB PR 3 4B

(6) Fifif5, 7£ Thermomixer fHRIEI{X 98°C FHFHE 20 404, 20 78 jEiR
HEEFS S 80°C WEH 2 /I,

(7) $8J5, TE 14000g 1 4°C T =L 30 73450



55 2 & 45 FFPE 232 Fh Bt A RIS R R BORCR I LU B B A |7 7%

(8) e BB 28T 1) Eppendorf PCR B0 & F- A7l ££-80°C VKA 25 H
2.3.2 ZEWEHE (BCA) EREEBSITRFIEZRRERNSZE
2321 BERBAMBEER (BSA) Fritsifl%

HY 8 /> PCR T M F2 ek 2.1 J7 vk 8 B VAR HE i o
F 2.1 HEAARAE S 5] CRAE Fl= 20-2,000pg/mL)

I MR IR (nD BSA BIMEFRRIKYE  BSA Z9KFE (pg/ml)

A 0 300ul J5i 2000

B 125 375ul JEK 1500

C 325 375ul SR 1000

D 175 175u1 B iR 750

E 325 325ul C A R 500

F 325 325ul E JEH BRI 250

G 325 325ul F A RBETR 125

H 400 100l G IR R 25

I 400 0 0="3H

2.3.2.2 BCA TfEW (WR) il &

(1) A ik 2 AR 2 B 1 AR S AR .

(BRER I + FRRINER B AR S AN 20 x ( S236 3 2 IR < (T84
FE B TARMARAR) =P 5 1 CAR S AA AR

(2) % 50 4y BCA i) A 5 1 43 BCA 7 BiRA GA7 A 53X B 1tk
#=50:1), fill#& TAEH.

¥ SmL 377 A A1 0.1mL 055 B VRS, 4350 B INAEIGH A B, FHiG
AR BEVEM A2, SRR EMR SRR, RIS EETE TER.
2.3.2.3 EEWRERNITE

(1) BB R 1) 2 3 A v o R R U B 1 BT 4% 25ul, IO\
1.5ml Eppendorf Lobind & H (R il ¥ Fl=20-2000pug/mL)



55 2 & 45 FFPE 232 Fh Bt A RIS R R BORCR I LU B B A |7 7%

(2) LERE—NE AR S AR B 2 BORE DN 200ul AR, JRAER
Vit LB 308, (HHASIRE.

(3) Kl Er, F Thermomixer [HIRIEAIMY 37°C I F 30 705k

(4) KB ¥ 2 2 =5, 4 F Nanodrop One 43 Y66 HN &AL 7E 562nm
BRI BT RO AR

2.3.3 1D SDS-PAGE MEBHM SENS X
2.3.3.1 FiIR B R EEBR:

(1) 4-20% Mini-PROTEAN Tiifil %, fiEizirsr & yaH: 10-200kD.

(2) SDS-PAGE Hijki#,

(3) 1X HIKZEME: 100ml 10X HLIKZZ MR (fifir: 25 mM Tris, 192 mM
glycine, 0.1% SDS ) JIA 900ml £ B -F 7K.

(4)4X Laemmli FAEZEMR: A : 250 mM Tris-HCI, pH 6.8, 4% LDS, 40%
(w/v) glycerol, 0.02% bromophenol blue,#1 200 mM DTT G &£ i) .
2.3.3.2 1 D SDS-PAGE #2/E i F2

(D BURHL 7846 B T 7 BRAEW T ), PO B PR sh
R _Efr.

(2) ¥ T A, R s G sk e e B

(3) e AIES A8 HUREl R T, MR sl RS Ut

I

(4) WA CE T PRERRT L

(5) BRI GO AR 4 2%

(6) it R e RHE X 77, R AR R TR AR B (B R N2 phl)
X} SR BB (DR R R AN P AP S #R B AL, T BNk Ul TR (1) R AR SE, — IR
— UL EBER, BT EAT AR B AR AN R S SRR SR 1 R 2R A
A EE

(7) H5 HE KRR N B KA R IX BVK B MRA R B = NN R
200ml, BLAEAMTLE M 800ml.

(8) FEN G2 M BEE B ke it

(9) B Sul Fpl 85 NN 4.25ul 3 DTT W EREZE R, F LB TK
MRER) 18ul (BRI SHEA R EARFAEL N 1:3), 95°C Im#k 5 7pét.

8



55 2 & 45 FFPE 232 Fh Bt A RIS R R BORCR I LU B B A |7 7%

(10D FEARAZ G AR A B R MO FE A I B B UKL, ¥ T S L
PR, BT ERAE BT

(11) 1B17%4F: H 55mA, HE 200mV, ETRE: 30 5040,

(12) HIKTERUE, KRR, BiFmiEZL.

(13) T &R, BRBUHER .
2333 BLHR R YA, B S BER RAR

(1) WETFHEUT SDS-PAGE #tl, £ 8 FKPmde—k, HMANA =T
s, REANEMH AR KNI Z LS.

(2) B3 LB T/KESER & T HUERRIR R aibe, e B 15
R, WIAEE S i T K — IR,

O T BB 25 TK, FEER I QC I 4425 Dy By = 44 4.7 50ml,
FRTERK D RESHE 8, EEE ARG TR ORER.

(4) RHMREIR EECR T, 2B TR % 5 B il Je e 7 e 49
¥ FEELE TKGSERREIR LEIRME 3 /NSO, BAR 240K 3 IR

(5) BUHBERR , 78 BIO-RAD ChemiDoc™ MP if% £ 4% /7, Image-Lab6.01
(Bio-Rad) #AFiTHEE BN &=,

2.4 R

2.4.1 AEIEAHHRERRIBIEMNELE

N T #E57 FFPE 023 85 A A A AR R E IR, HX 3 Fh & — @ iRIER &5
71 SDS FA R 57 DTT ()8R A HEHUZE M, I S0 22 v i IR 15 362 5 TR B
FAS L 5 M DA R R A S T RS AT e e 1. LR T 3 AR R ER R
FIEE AIREU R, F ARG, KA BCA & A E &M 7L & SDS-PAGE J7
YRR B AR B
2.4.2 “EWEE: (BCA) EAEESHER

B 3 AN H) R A SR I R S B B PR B, R BCA B AWK &
w5, BARERAE DR SLI0 TR 4y, Rt DL S AN [ 22 VR B B B IR
J£ BCA &5 ansk 2.2 fion, IS RAMER Y, SR 1 BCA M EEIHE
TR 2 i3,



%2 % 45l FFPE 4123 2 Fh i (A FR B il 2 SR BURCR (1 b s LK 2R 1 5 s 5 vk
R 2.2 IR CA AN [E) 22 i i B BT B A BCA Al 25 1

s . BCA i
el A (ug/ul)

20mM =5 ARG B, 2%+ e B AR R 4, 200mM HR DR EE
1 20%N =%, 1% ABFHNH]F), pH 8.8

11.2
(Addis et al. 20091431 £ & 1F)
, RIPA ZfARLZZIM, 2%+ — Hi B R EN, pH 8 .
(Hwang et al.,2007(441) .
20mM = HIIEEIEHBE, 2% T R RN, 1.5% 3-[(3-NHE B
3 3 TR - 1-IN BRI, 200mM AR 75 BB, 10% 4 = %,pH 8.8 38

(Addis et al.2009[41)

2.4.3 SDS-PAGE EAEENSITER

N T HERGIN E % R R AR EZE R FFPE 28 (A BB AU BE , 189 0 Sz 58 it m]
FEME, FRAHE BCA Al JEa B x) 85 B 52 Uidt 4T SDS-PAGE £l S5 45
FH Image Lab 6.01(Bio-Rad) Al MBI 1 FTRURIN, 22l 1 B H R UL
R E T2 2 A3, PEHIZE | A FFPE 440K AR BUREZ PR . %
4585 BCA frill &5 R —%.

8

SDS-PAGEWI &
2

&

Frvit

Marker 123

F 2.1 ARG & ARSI EE Y SDS-PAGE fa il &5 R

2.5 Wi
H VA W] S a 1) FEPE 2H 4028 [ 4022 F 98 070, kot T A I 22 51 F ok

10



55 2 & 45 FFPE 232 Fh Bt A RIS R R BORCR I LU B B A |7 7%

Ui FFPE HZWE AW AR RIFARIEH G . FFPE ALt A4 =R 70—
FEPR R LT A A R R 7 RIAAE, SRR AR Tk DU T
SINTEESE, WA TR IR . AEARTE T, FRATT I SCHR AR Hh43-45.06.6T1 3 HY
T 3 P E A AR I I S B 255 55 SDS AIE 57T DTT HARHUS R miid
F-F FFPE 21 LL K5t o0 AT 1K B A FR UGB b, 83— 8 B R 5 LA 22 PR
(I EE IR B, DAIRHS ARV FFPE 2H4VE BIRBURTE, N T RN E
1 4H 22 U IR

AT G R B R B R I e 7 BCA EHE R TIEM K
SDS-PAGE 7%, Valerie S5\ 98 i B 1) % Z2 R AU T 5 8 1 o SR B P
M2 A 6o XS 3 PRI B L FR B PR A LS, FRATTRT LAE H B Foh 2 ot
BRI A R AL, DAEM FFPE 44 R BUR 7 RE £ 4= K FFPE & H. £
N4k ¥ FFPE 40, & A FRIUER MR | — BN oA AU B 3R R
MO, ZE AR 1 &4 2% SDS, 20%H i, pH {E A 8.8. Magdeldin £l
Yamamoto iF#, 5ANE SDS MR MRAHLL, &A 2% SDS 18 1 i $ B 2%
M FFPE ZHZL R U R (A 2L 2 15 £, X PR E R T LLH I F SDS 1
R FRIAN AR (3 5 AP 7] 1) X AR A8, e ok, LAt S0 R B, Bt (pH 8.0-9.5)
= FACE G L A PR B M 2 PR R A TR R 070, (R, FRATTIA
SN B 7R A R T R A TS AL, AT AN FEPE 2043 H s Th R AR - 44
ifi, HMPESE A FARECR A ER, ORI ECH ZR) B P B i A
REFE = A T A RIS o (ER H o s D B B A SR IR v, RN B
BEINSIE MR EE . AN, BT DR AR R 74 25 T FFPE S E i
PR AE-80 C K HACRAE T, 28 BT, B 3R HCER MR 1 B8 PR
A[EA T SDS. HiliY5 pH 8.8 (BRI s AR & . SR, AN, &
RS X6 R TR SR USRS AR B . AT, TER T 60°C HISRE i
PRE o A A R e EUL2, ] Sprung(2009) 7UANT Yamashita(2007)72
HBA RIBCE G TR I F 22 e, RS0 H AR A 0 8 B RO S8, FRAT
B SE BT AR 2R TR SR

JRUE H AN FFPE 4HEV G A=A L A BT T — @ b, HE T m
53 AT FEPE 2 2R 88 s 470 A 75 B A P8 BB AR AR SR /KT o BORAR SR T 4l 23 A
PR R b ) 2% B AR R AT E R . AT, TS S
o SE R 3 S — N AN FTHERIE R, B 1) 46 SR AR S IR . 4, FFPE

11



55 2 & 45 FFPE 232 Fh Bt A RIS R R BORCR I LU B B A |7 7%

2 S ER 1A 5 (RSO S 2 2 s T e T I T AR A I [R) 25 22 2 (R R K2
Wi . 258 H| N FFPE HZWREAR MR A LIArEAL )77 il %, A& FFPE 2041
FEARRIFARBEF KT EE. BTN FE5. BRR. WEER RN
M, ANARZHZ FFPE FEAH AV TR S B, R T4 bl S s
IGHT, TRELEIRERE, —ALRAST AR R R e R, R,
NT B IERHERAELS R, FE&ESEET.

EPA T, FriEA 4 4430 FFPE H4 2 RG22 Bt i, ix it
BT 3R, AR 22 LR S T AR A NI R . FFPE HZFEA
F 2 B 4 CAAIE A 5 R e A R SR EA B AR B A m T b, R
EIXEEGEH T SR E QAR 54, FFPE 4 2 G gL 4L 4b
(1280 SR (B 1 A B AR A ) T LA U W] 68 22 (1) 42K FFPE & [ B LABA#ff 1)
77 S E U B B e AR R

2.6 &5ig

HATEL AR T FFPE 4121 8 (3 52 HX S 00 2 R i 3 A 2 1 42
AL, BRI FFPE 443 rR R Bk B (0 B I, JF HOR LS A AR BE v 1
F45 7 SDS RIS U AT 5 e (1 B AR UK

12



93 & 4l FFPE ALK AL, BER N AL LR 2 S-Trap kBRI 1 HLEL

F3E L5 FFPE HLBAAENL, BERNELLIRE
i# S-Trap RKEG IR B3 AU EL B

[~

3.1 gy

EHERARMZ RSN EE ORI EY RGN EE TR, FAES
RO (15 (UPLC) 8RB 48 [X i HLIK (CZE) 5 B 15 A6 F (%) Jod 1% it 9 3 i FH T
B ORI RE i P BT M R B T . KA B R B B AL T S AR AR AR T A
PR AR B £ 3 TV A BB B, IR AR L A IR S 1 s B AT e . A A3t
R 2 E AL SO B B IR B SEILEE A B R T _EE RS . A A RIE
w R BEEAR AR L U T B B RE ) 2 AN 0 B BRI 30 AR o 1)
B ITIERIRE R T . RS . TH AT BS £ 53 1R 7 V2 I AN 8] TR A AR K 1) 28
FERRITVEERA & HIOLER AL AT — SeBiE T LU R T R SR AR, Ar i Tk
TRV AR 2 AT U8 TN AAT HY A LR Y 2 1 S AL ) 4% 7 56

K 22 ORI i A 2535 79 R 0 A N 76 4 D b R 4% V2 ST RE R K 1 R R
HREREENE. N TIRBXADER, &% HRTETZ SDS, EIRE D E LD
E A X T FFPE 2044 H iU SE R 5 (10 8 E 4R BCGz i Hh #0 5 A AE R
BRI 275 70) SDS. SRTM, SDS B R BRAEFTIE M Z Bl & B R E ), [
NAEATIREA ) SDS #2375 Genlia R B i A Al o ISR BRiiAT 1) 2505 70 25 B
FE A5 102 28 5l Bh AR & 1) 2%V (FASP) . FASP #4-%& SDS [ A FE it B T i i€
e, H 8 MURERVLES, LA SDS JIRH, RJa & Mg riiig veid igds, &%
FRZREKRER, BIOABREEHATENL, S&EERZIK. RERXMIT%RCRAEF
Z N HERAG T2 K 082, E R S T SR AR SR A MR AN A SR BANAG SE
PEASHAE Sl B A A A A R P RN o T IR R, Rl XOTR 1T
BORARA BT SDS 8 i AR5 7 B iR HE 2

Zougman HENRER T —Fp BV (S-Trap) 2 H WA T, kA PAAE
FASP 75 S FT il B —/INES 7y I (] Y ol 26 B 5 SDS IR A ARAE). LT,
HE A 5%SDS HE R, 8IS I INBERR A I EELE L R BORS A ) B B SRR
BV BB S-Trap S UEFEASRES ST YEAE E, FIARA SDS M Pk 1)
JHEMTAE . #E LC-MS/MS 7 Hr Z i, 82 I B AE R 8 25% b 8 F e 35 1) 2 1 g

il
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93 & 4l FFPE ALK AL, BER N AL LR 2 S-Trap kBRI 1 HLEL

AL S-Trap HA3 FASP AN Al T JEA% 73R A0 =0, (RTINS Jb 1 A b AL 2
25 RAN G 73 A Hi (KD 1]

TEARWEFCH, BATRM T 45 s i35 FFPE L ZUE A [F) 26 4F T 24 A 1L 1
A AIEE. TAVE] S-Trap Jiik, 2Nk H RN E 7 RAEE
TR XI55 SDS, IS GERIHER NTEALTTVE S BB AT A T3 2Bk BUIR B
AT OB B 5 T A5 IR B A8 T Pierce™ i & L £ ik 73 # 07 725 BA K

LC-MS/MS 43 #7757 3460

3.2 ¥
3.2.1 E R

Tris-HC1 22 3%

+ e R R AN

Tl 7, P i

1, 4-— AT pEs

P =

P S

1% 25 B 1] 57
CHRFR O E
3-[3-(JIFL S fe A ) — PR e P R 4 #h
it U R A

4xLaemmli FEASZE PR

7 1 M W e a5
10xTris-Glycine-SDS 2%
JRREG W6-1 25 85F/K

Wk

BCA £
Mini-PROTEAN®TGX™IX
A ERS

i

S-Trap i P

14

£ [H Sigma A #]

£ [H Sigma A #]

F[H Sigma A H]

£ [H Sigma A #]

2% [# Fisher Chemical A 7]
F[H Sigma A H]

& [E Thermo ScientificT™™ /A ]
5% [E Bufferad A ]

Jn£ Kk MEMD Millipore 23 ]
£ [H Sigma A #]

2 [ Bio-Rad A #]

% [H Bio-Rad A ]

% [# Bio-Rad A ]

2% [# Fisher Chemical A 7]

2 [H Fisher Chemical 2 ]

Z& [E Thermo ScientificT™™/\ ]
% [E Bio-Rad A ]

F[H Sigma A H]

2% [# Fisher Chemical A 7]
F[E Protifi 2 ]



93 & 4l FFPE ALK AL, BER N AL LR 2 S-Trap kBRI 1 HLEL

3.2.2 FEMNSFEHLFEM

Thermomixer {H 1 21X 18 [E Eppendorf /A ]
Sorvall™ Legend™ Micro 21 il & &AL 5 E Thermo Scientific™ A 7]
R 4% % [E Thermo Scientific™ 2\ ]
5430R Eppendorf &0l 18 [E Eppendorf /A ]

T IR AR AN £ [E Thermo Scientific™ 2 &]
-80°C¥K4A % [E Thermo Scientific™ 7 ]
-20°CUKAA 2% [E Thermo Scientific™ 2 F]
4°CIKFa 2% [E Thermo Scientific™ A
22 & 15 % Eppendorf /A ]

H R 3% [E Mettler Toledo 2 A]
PCR /& f# [¥ Eppendorf /A ]

JE Fe R im IR A A % [E Thermo Scientific™ 7 ]
FH UK AY % [E Bio-Rad A 7]

RRIR & Thermo Scientific™ 2\ ]
Q-Exactive JJ i 73 H11% J2[E Thermo Scientific™ 7 ]
3.3 Bk

3.3.1 BRAEHUERESESZE

(1) 100pg AR 9ul 100mM BRIR S «

(2) I 1.1ul 50mM DTT (DTT Z&WKFEH SmM) FEARBER T

(3) 1£ 450 /% Thermomixer fHIHIES] 56 CHF & 25 F 30 /r4h.

(4) BIFEARZRZER .

(5) N 1.2ul 110mM/L IAA 1 TAA KN 11.0mM.

(6) ZEif NIEAEREE 30 734,

(7) 30 2385 N 1.3ul 50mM DTT PAZZIE TAA Mo

(8) ZEiMMEALIFE 15 /4.

(9) A 50mM FREE S AL VAW 67.5u1 LA 1:6 IRFILL R REAS, MR E

4 81.0ul.
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93 & 4l FFPE ALK AL, BER N AL LR 2 S-Trap kBRI 1 HLEL

(10D DAFEA S BEEER R LG 50:1 N BRER AW 2ug, FEAREIBLSAAT N
91.0pl.

(11) 37°C 450 %/ Thermomixer 18 VE 2] 230 & 1 7 .
3.3.2 Pierce®E 5B 5%

(1) ¥ Pierce® %75 7l A BEAF KB 7E s M) 2B M A etE 5+, AER
BT

(2) ¥ B ARG — 2ml FREEE F .

(3) 1500g 20 1 73 8h EBREAE . AR T EArc B AR
AR [ A

(4) A 400ul S0mM B R A H 5 LA 1500g FEIEE O 1 0%l LS
MR

(5) HEDEABHIK.

(6) ¥ FBERERE 2= — 8 1.5mL MR .

(7) 218 BB REAEROINN B FERE TR M IR IR E, =IEE 2 /8.

(8) 1500g s B0 2 438 DL 22 B 235 R AL ARV

3.3.3 C18 itk 753k

(1D TEEBREFEAE AR AN 20%0 TFA, MIFEAR G TFA %
FEN 1%. PHRAAI PH, #efk PH{ETE 1~2 ZIA),

(2) Z=if NRERWAEAF 10 7345,

(3) 10°C 10000 ¥:/43 550> 10 234 LATERRAEAS o (R 24 5k

(4) BEA KB BiEmfe 2 — A8 1.5ml B0

(5) BT ZR AP AR T WLGRAR 2 5001,

(6) Pl PH {E AR ORI PH {ALE 2.0 £ 45,

(7) F 50ul 100% 2 5 A A~ C18 [ FEIE A1) P200 WSk, 2Pl 2:
BRI, 376g B0, 1 0EhEN 1 % UL L H B RA e md et

(8) A 50 ul 0.5% LI 50% CMEHRGEE, 376g B0 1 4r8haEk 1 438 LA

F.
(9) JIA 50ul 0.1%TFA ik, 376g B0 1 4340ak 1 4040 L b, FF 285
o

16



93 & 4l FFPE ALK AL, BER N AL LR 2 S-Trap kBRI 1 HLEL

(10) K& A RBIFEARIBFERINNE Z IR BEH ) C18 1 1, 240g B0, 2
GrEhEE 2 438Dl R

(11) A 50ul 0.1% TFA ¥k C18 k, 376g &0 1 %0 el 1 %0 LA 1.

(12) H 50ul 0.5% &8 50% G BE IR EL, 240g B0 2 738 Eli 2 Jp
BRUL Lo RN 30ul 0.5% £ FR 50% LG, 240g B50 7 70 8h 5, 6000 %%/
GYEL 2 43 B DL AN C8 1 R e B 3R 15 55 2 Ik B

(13) K Pl BB R E T-80C AT 20 /0Bl g F LS 28 R As LT, A
200l 3% ZNE 0.1% H BRI LA#& BT 434 -

3.3.4 BREAEUEREZSE

(1) # 100pg A FFEAZ SDS-PAGE 708 (B E N 7 205, HE%
PEEITIER S —EATRD .

(2) MHEF I A B, B SE E A A, MR
HE A XA F R N — BBt i, Sl B AT AR, FEIRA
HEEN LGSRSO . REESEA LA B, CUER DTS

ISN=A
A Eo

(3) WAH AR IR 1mm /N, S 1.5ml B0

(4) FKICHE Q1D IREBRDE GBI 15min, {3 AR 28 /0 i A4
R 2 A%, BGEEC (1s) DUEBRAR N EBE R T B R, A A Ak 1
PR 2 AR

(5) N Mg R e A8 Tl .

(6) Rt e e B AtE, WELE.

(7) JM\ 100mmol/L HIHREE S 4k .

(8) 5Sia, BRI GEE 1:1 s .

(9) BE 15 kb, LWk,

(10) FHESZRRBEIMTER . GBIk $2 5 T4 )

(11D IAIAIEE 10mmol/L () DTT A1 100mmol/L FRRIR S Hia i, LA
TEAIR VLB A E . W IR EER S, wT DAAMINEE Z MW, 65°C R E 45 7
Bl

(12) W ZZiEwe, FERGE N N AR F ) 50mmol/L # IAA T 100mmol/L
HIR IR S B, T =15 PRI E 30 204

17



93 & 4l FFPE ALK AL, BER N AL LR 2 S-Trap kBRI 1 HLEL

(13) W& IAA W, RO IR 4~ 2008 6 AN i 7 VA Bk I o

(14) HEZZZR A THR .

(15) MIATBABIR &L, KEtRE T UK B E 45 208, AR
A RS AT 18 40, DUR &N E

(16) 37C WEHE LK

(17) K HEIE R 100mmol/L FRERAHIF R LR I B, =R E 15 4
Bl

(18) WINEELNE, ZRWE 15 5480,

(19) AT E LIEREEZE— A8 1.5ml O8N .

(20) EEURIGEFE CETR 17~BI 19 HIR, (B 5% RS R
£ 100 mmol/L FIBRIREFLIET, VAR KB WIS EIERHEE S 2 1.5mL
HLEH.

Q1) UG EERAET UK B3R

(22) HIRBUP KB R RRIE+, AR T, mEARN 25
O NERE 1~2ul WARED AT 1k

(23D 2001 3% LS5 0.1% FH RIS TR IREL, i 47 1-80°C UKARH1 & H .

3.3.5 S-Trap HHUHEXREZ S

(1) 100pg &M% FFPE & FVEWIIN 100mM Bk R S 50 2 A 42 25l

(2) AN 25u1 2X HRZMHEE D 15 100mM B RS B G2 I3 R AR
W, IEUR A 50ul.

(3) 1£ 13000g HIZ6 1T B0 8 r B AVEIEHEA, B0 5 EHBN I 1.5mL
B

(4) ¥ 1.02ul 1 M DTT I\ &4 SDS (IR IR T, AWK E N 20mM,
DK R —BRAL

(5) {E Thermomixer fHIRVE MY LW E 10 708, W E M8 95°C, 450
By, WEEER TAE 10 5%,

(6) fN 2.68ul 800mM IAA Z 5 249K 5% 40mM DLESEAUAE S AT -

(7) FIRBEEAMT, 450 F/0 k205 & /N,

(8) 13000g HIZ&AF T E O 8 /%P LA4R SIE bR AR VA MR A 0T, B850 J5 SR
(1) 1.5mL B0 . LIRS &N 53.9ul,

18



93 & 4l FFPE ALK AL, BER N AL LR 2 S-Trap kBRI 1 HLEL

(9) 7£ 53.9ul BEAIEM AN 5.39ul 12%BERR TR LARRALREAS, SV
B9 59.3ul.  (12%WER 5 FE AR AR L 9 1:10)

(10) EREARB PN 41501 S-Trap 25, S-Trap 255 FEATE TR
EARFAEE N 1: 7,

(11D B &5 R IIREAR I & F IRAIR S-Trap &+ 1) 2ml YR E
WREAINN S-Trap HeiEA:.

(12) £ NEOHLHLL 4000g 3@ ighs 60 70, BE 2 T i S e
Hkt. BRI S-Trap e AL A PRI G& . 7 LI

(13) FEHEFEHE A 400ul S-Trap ZZM GBI E 3 I, LL 4000g &
L 60 min, B G B OAEER 180 .

(14) ¥4 5G4 EEF S-Trap AT 2 —ASH T 1) 2ml U8 E
H

(15) FEFERAE B 125 &4 T R B /56 20 B VR A ) B TH AL 2 i
Wity 5 £ 5T AN 1:20.

(16) WA & R SIS E NI EAE IS b, T LU s 5L
HRTE R RIRA B MR A et b, s iR E SRR E e A, i
WEL, IR .

(17) 37°C%AF /£ Thermomixer [EiR IR S G ik &, W G i B TE

(18) X H, # S-Trap e+ 5 H JBUE /E—AS# 1 Lobind 1.5ml 1) 550
i

(19) K 80pl WAL ZZ MBI & E BB S-trap H ight 1. 1000g &0
60 b, KRB .

(20) 7E S-Trap & FHHFRIEFT AN 80ul 0.2%H R, LL 1000g ft35 /& fig %
60

(21) H80ul & 50%Z MG, 0.2% T IRIE G TRAE 4000g %3 N B i ik
B

(22) KRB EN-80C VKA R UK 20 43O B &G B, B
SpeedVac H7&Z W4 & HOoR & IRBE ML T, I 3% ACN, 0.1 FA 20ul, 77K
B2 15min JFEEAN-80°C KA & H

3.3.6 PierceMEELLBIK TG X

19



93 % 45 FEPE ASUETRAIE AL, BRI A6 DL SR T S-Trap IKBESRBUICR ) L
3.3.6.1 PRAEVR I &
AR 1 IRET, Hl& KSR ARE MR R Y, A pbrdE 2R . F ik
TH AR IS BR AR R T B /N, B S5 FH 5 9 ot R ) RO R 7R o I 1 2
R ERIZAT T 8 IrhnitE - 22 (M 0-1000pg /ml)—X =177 .
3.1 SRR LI E B v

N N THA IR AR E
B0 FEETK THABAEEL (uD
(pg/ml)

A 0 150ml fif 773 1000
B 75 75ml A ¥ 500
C 75 75ml B ¥ 250
D 75 75ml C ¥R 125
E 75 75ml D ¥ 62.5
F 75 75ml E ¥ 31.3
G 75 75ml F ¥ 15.6

Blank FETIK 0

3.3.6.2 TAEMRAHI%

(1) g BLUR 2 20 e B/ TAE GRS AR FA(WR):
[(FRAE)+HCR )< (E ) (BERE 0.18mL) =7 7% B KFH WR
(2) WR JRE W]
50 4y bb R K55 A+48 A b e JRAS 77 B+2 3843 B e A k77 C
EWR Hl&E G, FEilAREET 30 75480
3.3.6.3 RKBIRE Mgl
(1) R AbRTE.
(2) W 20ul BEAMAREBCRAIFEAZR 1.5 BOE W .
(3) 8 PCRANE AN 180ul WR 7870182, o5 b5 TJa 37C & ¢
AN
(4) NanoDrop One 73 G EETHRIIILEL & &, il K 205nm.
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553 % S5 FFPE ALANEAN AL, BER AL LT S-Trap Ik B3OSR [ b
3.4 &R

/K FFPE 45l 143, B b (58 2 %) a5l e &8 5%
SRBUGRAZ )G, FrA R S-Trap [ A B AT 2L -C B0 HIHAL .

3.4.1 Pierce™ EBLL BT H ZEETMHRRENEE

% 3.1 kB 8 MAFEKIR N FFPE 45l AR A I KBRS & . £
VN T AL BT P Y AT S-Trap TH AL BT A3 (1 T 3 IR BV 5 253 il =2 9.1%,9.5%
F193.5% . MAZHH 5T 45 L0 2 AT DL B S-Trap Y546 7772 I K BO SR B AR B 2
T PN AT VR RN P T AL T i

# 3.1 Pierce™E E LK A A% 8 MK & & (n=8)

HH R B/ A TFHIREE (ng)  CPRIKERE R
0

(pg) JE (%)
TN AL 100 1:50 9.1 9.1
eI IE AL 100 1:50 9.5 9.5
S-Trap 1k 100 1:20 93.5 93.5

S

)

=

=«

&

%,

b7y

\?F

b8 S Ho A A HL S-Trapif1t

B 3.1 AR E S R
3.42 LC-MS/MS i A ZEEE MEMERSE

N T B RAIE Pierce™ g & UK 70 M 77 A 25 SR (R HERA 1 L K& S-Trap
THAC TR IR BRI R e . R DAL BB, BUR S i 0 i (Sl s 1k
HNEPR FFPE 4LZR ¥ 8 241 207 7E 52 (1 B o sl 1) S o AT PR AR HE 45 5 3k, A4
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93 & 4l FFPE ALK AL, BER N AL LR 2 S-Trap kBRI 1 HLEL

F—FfEr i Re & VU AT -8B BF LC-MS/MS R4t Q-Exactive Jii i 2 HT{X

KRR AT EM, XI5 ERESIBTREA, i { {8 H 3% [E Thermo Scientific 2
A ] Q-Exactive JIT X . =i R0HRAH RS B2 NCS3500 R4t MAH (3 AN
99.9%7K+ 0.1%H K. BHAN 99.9%L M. 0.1%F . i 90 408, &
0 | m/z:350-1800. — 2R i WS4 V5l m/z 200, 73 #FFR 7 Ji. H B0 a1
(AGC) A4:2 Ji. —Z K 1T 50ms, KA “feimy s B Sk AT S o4
2R IR TR AE TOP 20 () BER T RS S e . i iE
m/z 200, 3HER: 1.75 Ji, AGC:2 Ji, —Zf kK IT 100ms, AKIHFEZ:1.0%, 5
TORE R AE: 2.0e4, SRR A]: 18.0 s REE i ] HCD Hikmsd, #17
TR RS PN E, FIRE S TRt e s, A RS A A -

JRE 3BT FE A5 B B B AR, KB B E A ] Scaffold B4 3EAT 14 2 3 #r
(EEEPIBIME 1.0%FDR, /MK 1, IKEUSIME 1.0%FDR), HE5 R4 R WK 4
FE 4. NEHATLIE ], S-Trap A EAMEE A KBS EEE A E & T
VAT PN FH BRI N T A T T

%32 ZMARRITEBABERIHE (1=8)

WAL T Eq=1 KB
RN TE AL 443 1126
eI NTE AL 465 1211
S-Trap 1855 9433
WA (465) WRMTEA (1211)

31 31

12 43
70 842
379 268
15

37 1418 741 47 8276

B PINEAL (443)  S-Trap WAk (1855)  HERIMTHAL (11260 S-Trap yH b (9433)

K 3.2 AFRVHATTEPTRE H AR B LR
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553 % L5 FRPE AU N AL, BER AL LA % BT S-Trap kB3RO [ ot
3.5 #7Hig

H T B B IR T SO T AR R R B R, SRR AR
W2 G, 565008 B RN RS 73 A AR 75 2248 2 S B AL Uik B . & SDS
(2L G2 a2 R E BT AL A s ik, RO EATRES SR IUEE 2 (1) 8 o
(74751 , Y5530 PR T8 AL R M PR Y e A T 5 UK R 2H bR A B e DA S A T2 IR
FhoTids BRI, RI5HIMIZERE (Bt SDS) fE4E b X F H B A e 4.
[ 5% B [ 25 1 SDS K5 Ye FN4a 2 i 1% A4

TP T AR B e UK 2L 23RN OCT AL4YER 1A 21 27 o 0 o0 BE AN v 45 1
Fik, WA, RN A IR E R X757 SDS [ FFPE A4UKRUE, %
WNTEIEAE S, BB 7R X35 5815 BUG /i AOAHfE (g el dn i i
RO AT IRRIX— R, AT 7 E RN T A I A I 25
FNE BRI JEATE LLE BRI A7 B SDS, H 2SI g RARNE, 2 E A ML Ge
53] S0%MK Bk F 5, X 5HtvkiR 41218k OCT LUK Bk & R AL, BRB™
BIE, ARTEF RS EAAFH TR, FA1A N SDS ERRITEE
5T ORI KB

VR IE N TH AL A 55— Rl e UK 4L 2R OCT 441 ER 412 i o A BE A HE 4
W%, B Bk, XIT FFPE 441, i 58 %% FFPE H4Y) el A
BT ORI, RUORTENERE SN 3BV (A b 2w/, B AT L2
R 5 B A el A B T 0 Al AN A S R G2 o B 23 A B 1 Y K5 ) SDS 4. AT AT
SR KU, Sk FFPE HZM & AR IR & W M —4E SDS-PAGE, #t/k N TH
M2z JEAS I 2 () IR B R REARARG, R DR FRAT 125 e 42 R Ab B 5 1Y) FFPE ZH 23 [Rl4k
LRI G, 05 8 A BRI e gk P T 45¢ B AR B e BRI 1 Bl Y
BERA, FEERNES SRR R, R AR TR s R
— AN, AR R T 2 S8 R AN R A A b PR U B AT TG bR R AT FE R TV
TR, B PR HOE AR A ST B DA SR A T R SRR K 4
T LEBON A B9 A A B AR R IR B R B R 1 07 . [ 2 I — R AN[A]
W TR e R B DRE A A SR AR I A ST

AWTFARIE, AR TR0 S-Trap WAL 7L R VFREA T & A Tk BE
(188 1 B3R & 7 et ) SDS,  fE R AL Z R A5 3 A A 2 RiT AT DA i 4
R 2Br, I HAZBRETTEFF AR B R = 2. AT TN
ik B A TH A 712N S-Trap VE A HIE ARG FI IR B SR F= AR &=
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93 & 4l FFPE ALK AL, BER N AL LR 2 S-Trap kBRI 1 HLEL

FELE T IR 3T 58 Z B, FoA M FH Pierce™ 5E & LU Ik 70 4T 5 12 % 8 &N EE
JRECHI = IR 3 AT LSRR R, (FHEBAEAA. B NI A A
S-Trap JH A AT 13 P R B B 843 A 9.1%, 9.5%F11 93.5%. S-Trap JHLTT
) R B BOSCR  SAR T3  TE A T VR ARE R TE A , HLS RS i
TEFA . R A58 5 Katelyn BRI 95 45 AL A A R .

SR, AR & & L R AT T i KB AT e B R AN, N
TUESERATAE S EE R, FAE FH RIRE (AR A IEAT BT 43 B VAl A [R1VE A 7 1%
HEARMKBKE R T RA . R SR WS 558, RA1EH
Q-Exactive Jii it 70 A1 O FE A HEAT R o

Q-Exactive #& 2011 4 ) — s P 8 & X PURAT-FUIE B LC-MS/MS &4,
HA B8 C-Trap BT 4% KGR 75 5% 25 (HCDO Rl i, 24 1 s HCD
MS/MS T B3 TR B2 S 1 i, mHe s R B E EvkRe, JUH
& TG R AL R AR 0 5200, 2 AT IR = TR R G AR IARIROR, R
WP 5 UHPLC %, FF1E Orbitrap 3E4T R AG I 2 ATUCEE IR AT 2 FhBE S T
g, Rgh Fadk— DSk S-Trap W5 7772 0 K BEHR HURCR DL K BR 1K R 2R B
AR TR AT AR R N TE AL T (2 4 £5).

3.6 &P

ARG AR AL T IEAR LG, BT S-Trap VH 16 J7VA{E FFPE #f
IR BRI I 2 v T e WM 7 o S-Trap #AET7 LRI, RVFERN S H
B LI &35 71 SDS, BREIRISCR R, RN EE 1 LA TE SR L (1 o i
FEA
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4 5 BT AIE S (LC-MS/MS) BXH IR 45 11798 FFPE 2H 23 22 5 360K 25 A A As il 1%
R FE AR

F4E BT HEEIERE (LC-MS/MS) BN E
FFPE {A4RERFRIAFTHREN K FEB S IERIANIR

ek

4.1 g5

WAL E AR, W AT B REA I E A, oY CRC A8
I AE RAAR W) o R DU AE R Wb ;B f s T AN B 7 (S8 ) B 1 B AL 2 s
TP E R RIS EA A Z k. X272 DEHLS 5N
IR & HGULE,  BAEAN R 1 BR R AL f Be ez 1), oK AN 5 2) 4 B A4
ISR AA (A L 2% ) % iR R A s A AE AT AR A B S 7K AN R 3) ik 8 B3 R ¥
RAERFE VR TT 2T N RIEAZAL . AUPIRPR D0 B 245 12 A T AE 12 W el
JE IR R, e — AR OUN 5 T ER S E R 5, X EEhr S RE
AT IRREAEEAF PR R M. 98, (AR i I
PR FHAEAR KRR EHOR T A DL (R Se B i, Al e did: 1A (hn g
Masge. s, B, DA SRR nAn iR I . ASURIY) . AEVIIAA);3)
H A BOR KA EEIFEALD; )RR AR,

JFFJIFE A 45 L e B W RO R B0, 45 B e S8 b, L 50% 93 491 e
Lt RO E AR50, TR 2 45 B s )88 1) 1 EE T IR AL, ARREF AR 2
i 25 B I e TR R 0 N A A A7 I B B T 3R, -2 TR, S EL e T %
BB 5 FAEMARIIE 16%-T1%07, JEAFTEIT R AL R B 7 74
5, [HEEE T PARLLS B R a7 H R EEAL. 2R, Z2HEE
Fo e V3 M Toi s R RRIA TR VIR, B I Fr s B AT SR ARy, R 7 3
AU, HEMERZZ FARIGST, | FRNERRIE 30%. o, SEkE
EIFHPIE R PO R B PR WAk IE ,  WORANEBEATIRYY, R Vh s B e B (1
WPZFa 28 8 A A, BIRMERAERE FEURIT R Ik, HEH
W B HET N, 2 2 RHEIBNZ W S ia T B L, 2R D,
HA ST 25 SR8 1R 25 N A A5 45 B AT R e TR A T Wk, H
25 EL W e A% (0 B2 S AL 358 T TR A R A PN ) AL e % 41 T e 77 kil o it —
DT RGP AR RS A A R, X R BT e 8 1) R 5 b 3540 LA R ) 465 i e
W ST 2% (09 A SR BEBT TR 7 38 A 78 BRI PR
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4 5 BT AIE S (LC-MS/MS) BXH IR 45 11798 FFPE 2H 23 22 5 360K 25 A A As il 1%
R FE AR

KHBEENEVFEAZREMENEERAA R RINAE RS . A0
FA I R NI UCHC A 1E 5 223, T 1 B ed 20,25 DL K B e % A1 23 i) 285 B e
FFPE HZUWE W76 %, 8 WOr o i it (LC-MS/MS) 556 H i ) 7772 LAY

RIUE IR bR S8, JF 1 R R i e .

4.2 #H

4.2.1 E R

Tris-HCI 281

T AR R AN

it 2. ok

1, 4-ZHATrpERE

o=

THZR

1% 25 B 1] 57
CHERIETE
3-[3-(HE iz 7 3 ) — R & i PR R 78 P 26
likaNilEN gy

4xLaemmli FEASZE PPk

7% Oy W W gL A
10xTris-Glycine-SDS 2k
RS W6-1 £ 51K

kG

BCA {5 &
Mini-PROTEAN®TGX ™/
IRIR A B

FH i

S-Trap il $f At
I it/ 2 R iV 5 Pl

26

£ [H Sigma A #]

F[H Sigma A H]

£ Sigma A 7

£ [H Sigma A #]

25 [# Fisher Chemical A 7]
£ Sigma A 7

2 [E Thermo Scientific™/\ 7]
3¢ [& Bufferad 2 ]

Jn£ K MEMD Millipore 23 )
£ [H Sigma A #]

% [ Bio-Rad A ]

2% [E Bio-Rad A #]

% [ Bio-Rad A #]

25 [# Fisher Chemical A 7]

2% [H Fisher Chemical A ]

2 [E Thermo Scientific™/\ 7]
% [ Bio-Rad A ]

£ Sigma A 7
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4 5 FET WA S (LC-MS/MS) BXH IR 45 11798 FFPE 2H 23 2 55 3604 85 A A A A%

JAFE RS 1 FE AR IA IR
4.2.2 FEMNRGFRFEM
Thermomixer {E ¥ 2J1X 1% Eppendorf 2 ]
Sorvall™ Legend™ Micro 21 fll & & 0oHL 3 [E Thermo Scientific™ /2 1]
B YE oS Z[E Thermo Scientific™/\ &)
5430R Eppendorf #5041 f# % Eppendorf /A 7]
FEE P VR AR R 2% [E Thermo Scientific™ /A F]
-80°C¥K4A % [E Thermo Scientific™ 7\ ]
20°CUKEE Z[EH Thermo Scientific™ 2\ 7]
4°CUKFE 2% [E Thermo Scientific™ /A F]
22 & 15 % Eppendorf /A ]
BT R 2 [E Mettler Toledo A ]
PCR & 18 ¥ Eppendorf 2 7]
R e TP T TR 4 % [ Thermo Scientific™A 7]
HAL KA % [H Bio-Rad A ]
WRIR 2 [ Thermo Scientific™ /A &)
Orbitrap Fusion Lumos Jii 11X J2[E Thermo Scientific™ A ]

4.3 &
4.3.1 &A% FFPE 2842 LC-MS/MS B ARER

ATERE T 18 N&E Il N3t 58 NILALA IEw 42, R R MR e A
FFFHERS HAIREA . BT REA B B 6 [ 28 & W B LR B AE P 0 (Memorial
Sloan Kettering Cancer Center, MSKCC) AMFEAFE, HHIEIITENE — =,
PPN &4 2%SDS M5 M 1. A Asd &4 N\ FFPE 44 315 1
10 MEEYI R, R EEN 10um. AR GEANFEARIEL 3ul & & 3 HEH
WIRSIE N EEGIARA (QC); HARIMAL F LM S-Trap 15, JHAbEFIEH
[N/ PR B A B, VEANERE VA ILSE = &5 S-Trap VHALFEARME R J7153 7
4.3.2 FFPE &3 4H42R LC-MS/MS 43#h

WREART W, R)a ERERI IS A, 25858 &8 53 B 46 A 35 [ Thermo
Scientific 24 ] [f) Orbitrap Fusion Lumos 15 75 # i i 4 « Wi AH 1 3% 4 Dionex
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4 5 BT AIE S (LC-MS/MS) BXH IR 45 11798 FFPE 2H 23 22 5 360K 25 A A As il 1%
R FE AR

UltiMate 3000 & %; 1% 53 HT4E N Acclaim Pepmap RSLC(C18,75umx15¢cm,2um)
ikt A Acclaim Pep-map100( C18,75umx>2cm,3um) ; JiahtH A 4 0.1% F B IE W
MBI B N 80% L MG (& 0.1% H R ) - H B B I 72 )% :0~5min, 5%B ;
5~104min,5%~45% B; 104 ~105 min, 45%~99% B; 105~110 min ,
99%B;110~110.1min, 99%~5%B; 110.1~120 min,5% B. &N 300 nl/min; HFHE
& 2ul. IEETFHEET R, — ke B m/z 300~2000, 5HFFE 12 . H
F I HI( AGC) N 10 77, KA EREHESHM(HCD) M, 10— LhlifE
RERE 30%, KM FT RE ZRBUEEAE, 03 6 1, R “fmid B Rk AT 5
AR, BT T 2.5¢4 — W THHAT R, ShaHBRE AN 60
o

433 ERREENER

JR V43 BT T 45 TR GG K00 1 MaxQuant #EE(IRAS 1.6.0.16)40 3, #82% 5] %
Andromeda, FHECANSEGHITEARE EME R, K HE Uniprot £i#E 7
A AR BT B E R AT N Ko OBEAhs [ e P R B IR 5L B AL b
WCER T (LFQ): K% (FDR) :0.01; ¥ Big1T 2 18] AL A HE4T 15 2 AN
=AW, UniProt ##8 T A KRS HEHH K] FASTA A

4.3.4 GIHESH

75 R IEE H(DEPs)f# ] Perseus 1T 4 € (WA 1.5.4.1). ¥ MaxQuant
PR AER LFQ 9% 3 N\ Perseus: MR R %5E, RIAIATG 3 # Rk
EF UL 2 RIS AR = IR AR 5 R e A
R FEARRYE & B BH BT ERE: MPEAUE ST IRE, B0F 1 AP I
70%LA EIRA RBUE: R2 AR RECGRRFEAM M. KA 2 FEAS t e LA 4H
[ 3 RGO, p HIEN<0.05. 2 FEA tfale 5 AE ol B R Z 2305,
XL FEA DEPs (AT E IR E 70 = R K.

435 ERREZEANEPVERESTEE
4.3.5.1 ZRREFAKMIE

N TR RE M ERRIEE A, BADCEREARAT 1T AEME B ZE 0
RREAGEE = IEWA. JFUMIBE AT R . JAVE ¢ As i
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4 5 BT AIE S (LC-MS/MS) BXH IR 45 11798 FFPE 2H 23 22 5 360K 25 A A As il 1%
R FE AR

TFEA ST E#4H VS B IEH . IR VS R #0845 % isd 2H VS
WA . Feit 22581 L H N Perseus B4
4.3.42 ZRFEEA GO WREHFRS KEGG BT

i F & A 7S 4 43 1 L H. DAVID(The database for annotation, visualization
and integrated discovery) 73 Al 3 fr & Z R EEHZ 5 GO ThfAg Ml KEGG 1##%
SRR B ER AN count™> = 2, LA W3 VEREE P<0.05 (AR E &4
S5,
4.3.4.3 HAH/EM%E (protein-protein interaction network, PPI) MIZ&43#T

i STRING i ds 7l 43 #r 2 e RIS FE R g bS ) R H B BAE R &, %40
0 PEFO0I D7 VR T R PR A0 . FER A . SR LIRSS . B E S
v RGBS BRI IL R, AN ERREES, N
NZK. Z% PPI combine score XN 0.4 (K EEEE), EXREKETIEN
HEP RSN ERFREER. RJEH Cytoscape F A A4 @ M 4% & . 2 E 5T Y
28 v (R 0 P 5T AT A R SR 9 X 24 rh K O BEEBRE T, FRATIASE FH I 8 v M ok
BTG OCEE LR, R o PR e P R B 1 o LA I 28 v 7 P A

4.4 58

4.4.1 BEHXRIESTHEREQBR S

K 18 M ANRIVLELA IEH A, iR Mg 20210 R i i # 41 431 58 4
SElgdd FFPE FEAR, b IEWHLREAR 18 4, FARMBAL 21 4, MBS
FEARS 19 4, LA 6052 MEEE B, a1 F &l 4.1 iR, XEHEEA 3200
AL R T IEH AL, R MR H M L el 2, 1 373 Fh 923 Fi Al
764 FhER 140 BIFEIE R AL, SRR MERR 2SR B L ST Rr o 12 ot 1
EERAE SRR S, U1 FEPE Bt REA LT 7T V) Se T 48, AUl
R EBR T 2577 SDS, 3 H T 4TI 1 8 0 F1 1 7 FFPE FEAR B0 558 Bk
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4 5 BT AIE S (LC-MS/MS) BXH IR 45 11798 FFPE 2H 23 22 5 360K 25 A A As il 1%
R FE AR

AL 4,528

764
507
< 3200
373 228 873
EH# 441 3,858 JE R IR 4,858

B 4.1 BLREAR I TP 1

442 FEIERBERRERY . BB R BIEREL

N T I UEFRAVE R AR . KSR R AN TR, KT I R T R
FMGPRIEFL A, B R IZ W & 250 R S st Frp e S8 AMFEAIN F 7 AN
EEH] (QC) FEAR—IL4r 10 YT R ME /3 HT. QC FEASK H AT 4L AR
V. AN QC FEARAT i, MARSRKIM, QC FEAZ MK EARMAET
AR &, R2AHRREUALKRT 0.8, W FE 4.2 HRHEMEFR.

AR N LFQ HRFEFEALIR v RER ZANYEFEN, BI—MEA R Z A4
MERFRALN, X LSRR B SN AEE R BT R 2 A —FE, BIES %5
PR B bR AL 3, RS RS A, XA, AFRHMEX S5
FEER—F T, RIEES I RS, WK 4.3 Fis.
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4 5 BT AIE S (LC-MS/MS) BXH IR 45 11798 FFPE 2H 23 22 5 360K 25 A A As il 1%
H%%%Zﬁﬁﬁﬁm,\

l§]43 Fﬁﬁﬁﬁl& LFQ ?Ef“iﬁ(ﬁﬁ’]ﬁ{ﬁﬁc&fi (E *T{’MULIEHU, E*T/MULIE}:)

443 BEBEAERTREERUR LRAEENREEL S
4431 EZRREEANHEERSER

NT TIEEHFEARZE R EARENEN, AT Maxquant 204 FEE R ILEC /S
] LFQ (4 $ A Perseus B AF#AT 081, ot d RyEmIEH AL A vS JH A M
JEA . RN VS AL LERMIEA VS R A2 2 7R IA
HAD A 411,502 F1193; Hh % H 2 7R A LR & A4 308 236,213 F1 158,
ZRFIREABWE 4.4 Fiw, FREORIEREEHWE 4.5 A FR.

2 M) 13 1 H 3 % 2 5 2 i 5 s 5 2 K 0
Difference (LFQ_Normal - LFQ_Primary) Difference (LFQ_Nomal - LFQ_etastasis) Diflerence (LFQ_Primary - LFQ_Metastasis)

A, IEHAH VS FERMEA B, IEFAH VS WA C. JFRMBAH VS A
K 4.4 BHEFEAZEREAREEMN
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4 5 BT AIE S (LC-MS/MS) BXH IR 45 11798 FFPE 2H 23 22 5 360K 25 A A As il 1%
R FE AR

A. IEWH VS JF R A

B. 1IEW 4 VS FEE4

C. JERMEEH VS M FH
Kl 4.5 SHFEAZER FIHEBRIEREREN (46

4432 ZRFREEFEHK GO WEEERB UK KEGG 5 5@ 51

AR H DAVID $ds e K % 41 7 S Rk 8 B gk AT GO DhRe & £, &
Pref R, IEWA VS FERMEAERRAEAREBEERERARTS,
ZERE AU AT . RNA 0T, (RNA ZEBHLE AR . mRNA
ot A R R IA LT RE L, K 4.6A Z£fR; 11 KEGG 15 5@ H4E
Hi7E cGMP-PKG 15 5386 KiFGERE . BT8R, MBI WL HE DL b 5 i e
L5 E, WK 4.6A AR, EHA VS IHEBHERRIAEANREEE
EEHHTE ATP MG R BRPLIAIFIR S SR G . B E . WIRIAE. A 25
ZUo 0 JE B G2/M I IE LS ThRE b, Nl 4.6B & FTan, 1 KEGG {5 5l ik T34
RS, BTERTE A REBHER . dUANE 2R AR . ARBNg .
MU %5E S8 E, W 4.6B 5 in. RAMEA VS I A%
FRILE AR EBEEREAMATEA T . BAEYA BOSRE . PR A
F P SR AL SRR ARSI AR SR ThRE b, il 4.6C LR, T KEGG 13
TR B PR R G B NIRRT RS IR R T A )
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4 5 FETWHHAIE RIS (LC-MS/MS) BXH 45 178 FFPE 20 23 22 5 %04 25 A A Al

JH % 7 1 FE AR
M. FMaRSMamRRss b, WK 4.6C 4.
ERRITE cGMP-PKGf5 SifHE
ZEEAFREREAMNET meee—— LR
RNARYHN T #HEEFESER
(RNAREMLEARTF m— DUIEOR
mRNAFREMASIET  e—— MEFBUGE
EEAMNKRE — MRNAKSTERE
fEEERNATI T — AEER ——
RNABIIE  mo— ERERE I—
MR ERNE  — e
0 005 01 015 02 025 0 02 04 06 08 1
-log10 q value -log10 q value

K 4.6A IEH 2 VS JF kMR 72 R RIEE A GO DRgiER ()5 KEGG F 5l ()

ATPE AT EEERE
AT R SR RIS IR AL
ERAT FREA eesssssssssss—
e — mﬂ@?bgmﬁﬂsﬁﬁfs
HLHRERARAECME T e ——— RiFiEE
—— MEERANK SR
= T
e N BRE ——
SREATPERBEATHE I AL B R AR e
BHALTRE e ——— TERET s
IR & FUCBERL  m—
0 002 004 006 008 01 012 014 0 0.05 0.1 0.15 0.2 0.25
-log10 q value -logl0 q value

K 4.6B IEH4 VS HFHEBHZERRKIEEA GO REER(L)E KEGG 5 il ()

FMETEIET ARMEDEN
BiEEMA LR TR AR
ERATE BEmEDER
FEAROEEL I— BHRAEREE s
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o
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Kl 4.6C IR A R4 VS FHEERS A 7 R E H GO ThREVERE(/L) S KEGG 15 5% Cf)

4.4.4 EHEFEBIENRERE
4.4.4.1 FFERBREZRNE BB RS

AR A T B B R A 1) 1 590 MRIZEH, XEE AR 70%5L
2 NS AR A I 3L S AER R AL TP ORI = A AR K%, 70 3 USRS 1
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4 5 BT AIE S (LC-MS/MS) BXH IR 45 11798 FFPE 2H 23 22 5 360K 25 A A As il 1%
R FE AR

ke 2 MR 3 Kon. ¥ 1 B 188 MM, B2 H 1181 EH, BB 3 A
284 NMEEH. WK 4.7 Bizs.

284 NEH 118 MR 1%¢$E|

CHW T AW 1 4

B 4.7 FHE RS I AR IR T B IR I
4442 HEBRRERRIEFER (GO) ThEEERE
N T8 TR AR IR, AR A k=AM ERRIE
H AT GO ThfReE £, AHTEIRRY], P 3t E A Th e £ B PR
FUG TR, Smbilg RNA BTEEE, SRR ILAT mRNA (B REDIRE b, MAH2
Fr R 22 S RIS A RRE AR B UM . mRNA fIBTHEThRE ., ERBIE
e e et WA BURERRLRITIR Tt i te o WL 4.8 .
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SRS RNA (17 2 —_— :
F R B N ) S
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845 BT RAEGIERE (LC-MS/MS) BXH 4 e FFPE 4237 7 3048 2 1 Al &
JAFE RS I R AR IA IR

4443 HEBREEZFRERLERE (KEGG) 47

T AR AR 2 7 B 3R IE KEGG I8 %70 #, A TIN5 25 1 KEGG
g F T BRI, BRI oA R IR
AU FE s B2 5825 2 KEGG 18 #% 3 285 46 7£ mRNA B4 76 ST ) RNA
BEAAE. ZHPRYH TR ATP (& S A FR 82K 3 KEGG Mk F#H E 4
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ISEC23B

®:
s \ N\ @:csut
L @it g
‘\j . N .’: )) @:csis
“ .FGR;/IC( -
= :"." ol s
O oo o
2y AR R ® %
o g o= mRNA 874 RNA [#fi#
@FRKDC @bsP Qcox6B1
pr Goor: - @XRCC5 (ONDUFS1
@:cHi @Lmo7 (ONDUFA9
SRR o .
T AT NN S
AR i ATP &%
~ — N 3 .
A HBER | B gy
o Sl f‘m
o= X | P
o= K0
o= Vs
MR AR
L %é‘ﬁi,\A ‘i‘jin N - N
Ky, FARERAMNUELE B. HERK 2 W
| 2
.F W bFGE
[ Mo
.:ee 4\ .M @
e’ C. Fer2 R 3wk
& o
s ®
g NS

K 4.9 BRI Z 5 B A RIE RIS KEGG 1l #  Hr

35



4 5 BT AIE S (LC-MS/MS) BXH IR 45 11798 FFPE 2H 23 22 5 360K 25 A A As il 1%
FFEE R L R AR

4.4.4.4 FFEEREHZR PPI M 1T

f ) STRING K45 J26 X Ak A% 8 9 A2 14 22 5 B ik R 4 i 1) 193 A H 1 1)
BAFRFRET N (L 4100, BIP ARSI AR R EAR. 57%
AR B R R 2 g S, RDRR T RN — F— B R B A 2 DR A
PERTAE R . BEACREAMLER, HhRat i 4 afCGR 2
HEAMDAEN RaOEREAZEMEEEMRA 8l E, HaafRE
F L EAH BAE FHE TANFRSER 77720, th, 20 A (ARG Tl iy AH B4
M RIS, A OAUCRENE, EORRERILID,; Haxt, B
R AR L B A LA a0 B 3 (R DA R R DN iR % SRRl LA
RARERXK, WEARSS M LERNDIRE, FABRWHEENEYE LM

4545,

Kl 4.10 B Ao AH EAE FH %
4.4.4.5 G ERENREN LRAESAYIGITER
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4 5 BT AIE S (LC-MS/MS) BXH IR 45 11798 FFPE 2H 23 22 5 360K 25 A A As il 1%
R FE AR

I S e I e e R e 2 R RIS E A IR R UL K& GO Thie'E % KEGG 5
SR AT, AT 25 R AR BAE s PR (DGIdb) e PE I # E
WA A Z9PETT A A TIE— 20 . TRAORIL, #ERE R 1 11 66 Fh L&
HULECA FDA #tAER 137 Fhal ReIaIT A 2450, R IR 2 (1) 54 M L&
HULECA FDA AL 230 Fha ReVEIT A R 245%, T2 RE 3 1 42 Fh B
HHULECA FDA L) 148 Bl BEIGIT A I 2540 B 8 R s (AR EE R R 1,
W 3R FDA HEHEMIIR T 259

A. BRI 1 1 66 Fi L& (LR A B. BeRIRA 2 () 54 F L& AILACAH
FDA HLHE[ 137 FHA B 547 45 2k 1254 FDA b1 230 M) BEVGIT A R 2540

- ot C. HEREIK 3142 LiAE AL S
= T Tim TR FDA Ht#ER 148 Rl feif 7 A A 254

B 411 S5 T R IR Sk (1 _E R R 1 25 R T HE R
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4 5 BT AIE S (LC-MS/MS) BXH IR 45 11798 FFPE 2H 23 22 5 360K 25 A A As il 1%
FFEE R L R AR
4.5 i

AR, TEEROEW T Iz N TR EE AR Y. W & TR e
SR Z IRIREY), H BAE AR 318 SR (an AR AR ) o R ZAm i 2
e R A IR 7. M8 1 R R b i g ik L HE A R A7 R m
SRAFRICACAT)ON, fi FHEE AR I ZEAT AT FI 4 X] AL TRAQ)Y, B FH 4
JfL % 9% v (0 R B AT R A7 R ARIC(SILAC) 931, A 24bric it Hfh 28 R 45 4
5 B HEPRIC(mTRAQ) . — W AR ic A A A7 25 4 i 2 I FR L (ICPL)P+ %01, iX EEfR
WCEERA T TR TR, HEEMNHEMH RN ST R —
EM AR R AT . M H, 7T CARII 20 B R A S 52 v bR S E 1
PR, FEAZBTAE SRS ARG T BT A R B A

HAXER AN S (AR BB BT B T oA 28 8 1 i 4 2= AR, T8
AR, R NEEN BN T EA K R R RO SN . A PR
T3 AT DASRAS o B 2 Ve [T AR (BS540 U T AR V25 R AR AR 2 HL Y
BT p S AR I & A E B — RO FLR BRI R 1R TE
SE5 SN IRERIEL, XF AR LR bR R BR S LC-MS HiEA K,
LC-MS J7iE W BA = B T A, AT LES R B B (R m/z b R A% 0K A
KA Je A0 SRl FE s LUk, 8 I MS A B8 A 20 T 2 B IG, DR 20
FANARAE X 7y HSWEN AR N 53— TR E B E T, 22—
Tof ey B BRI B RN o OIS T BUE U LG — MR E U MS/MS 4 .
Kk, 76 LC-MS/MS Zr#rid #E, el it W — M KB MS/MSS 1 (1) 50 & Skl
2R T —MNEARENIKBIAT MS/MS FAE R, X 5E AR FE R IEH.
XFOER— AN AUE, BT ETEd SIS REIF MS But:, JEAZR
A kA e LU R e ORI 20081, SR, ToARSS R e )32 M. A F CRC A4
PREVII R I . AW TR AR TR, 39 P f5c — AR 0 3 20 A8 S A 46
Orbitrap Fusion Lumos i 4, HIRIFEN SieykE AHl S ot ik, =ilisnd i
T LC-MS/MS B 1) 45 W% FFPE 2H 23K K BT B 45 e ) A= b &3 T 1
HIFHER I

B AR R B IME MR AR AL R AE 288, FRATIEEL
K18 AN AN BIVCECA 15 H L J R g 2 23 DA K R RE 4R 231 58 A4
J# FFPE #£A, J@id ik FFPE 4141 A B G2 v, K S-Trap & M AL 7%,
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4 5 BT AIE S (LC-MS/MS) BXH IR 45 11798 FFPE 2H 23 22 5 360K 25 A A As il 1%
R FE AR

AR 6052 AhER R, TSGR E A A E R AR, LS BT
BN SGARET UK R B OCT AU s i, BB AT FFPE Jii il ¢
AACETEYISR AT AR, ACA IR ER T K557 SDS,  IF H Al REFTIT 1 Bl &6
04197 T FFPE REAIIALEASCHR, P BEAS S i RABUE 70 94 1 o 0 A e A ik
RIAF, FEARZ A SCHEIR &, AT T BT B REAR A M, R2 37E 0.8
LA E.

PATLLARL T HREA (8] () 22 57 8 I RIB NGO, JFxt B & A BEAT 047
W 4.4 FIE 4.5, X EH F AT A& CRC HIEIEEYIFR EY . BATHETEARK
JUFIE 2 R BLHAD CRC AR ER F A AR AR S EHENZ, CRC 1577 )R
PEESRA Z MRl AR ICAR —MARFRR CRC AL, — AN — A brid
RME B AR BB Bk B, B A 2210 AR R %2 R B € (1 B
JRARFALE,  AMER B AT e i 0 R A3, T fe AL e RS B

HE b, MRS RIS AT AR TS, Rk SR F1R
BB A VP AR S . AR E B BRAENZ A2 AN
(1, MAREARR, 2\ ZESR R IFAT M 3 20k ik & A b E &5
RRAEZ PR EAR ML, EREENLZ, ARSI OaiRn
T IREB MBE R EYI bR S, (BRI PR S8 B I SR B4 (14 51 I 50A B
WEMEE . EIXTTH, ORI B ARG IR UE SR, A% A8 Sbr L
MR, Ik B gt BB EHE N BFH WA BATIUE . Sk 2 E
JH 2 3 [ SORT A7 f0 I PR AL ZARE A AR AEA A 56, ISR A 24 B e PR ST AR
RIGRE RO VEA UL o BeAh, T3 R A Wb B0 BB U v 1 P i oL ™
IS RE(RE ET) B FRIUE R0 FOBT)EAT AL, fa, MRSk
6y 2 18] A ARSI 70 AT TSR UE T 58, 458 BT 5 i A2 00 SRS A0 85 SR ik P 2 22 18] £
L

N T8 TR T e AT AR A (IR, BRATINS - 9 A2 (¥ R AT T M B
R, W 8 P, FEFMINAR T IR BL = [F] (0 B SR X B 72 57 R A
MIEH. GO Tt EHE KM ML ZE A TR E LR A PRI, Inhi
RNA 4%, AR mRNA FI8EIRE B, MRk m b i % kil ik
FFREF AR AR, mRNA BEEIRE £, ISR IER SR80, NWEE
RS R ARy D Rgig At b, Wi 9 Fros. KEGG @ o Hr & I 295 A2 v
AARRIERIS 5 ARG R E 10 Fros.
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4 5 BT AIE S (LC-MS/MS) BXH IR 45 11798 FFPE 2H 23 22 5 360K 25 A A As il 1%
R FE AR

AT DGIdb K Xy 5 VAT 56 7 i B I 250 T T HE ) kAT
— KBl AR EIHEBRRE, WTREA 20 FDA #EHERIFER RS 1 1)
66 fi LA E HULECH FDA #E#ER) 137 Fral G 7 A R 259, R 3K 2 1
54 Fp_EiHE A ULECA FDA fHERT 230 Mol BEVG ST A U245, T R2 5838 3 (1)
42 Fih B E A ULECA FDA LHERT 148 Fr] BEVGR YT A R 25 . IXLEE5 RUMER 1
PATAE A AL AV B BEAR 7T RE 3 BUBT I 25 WAL R UG AR S

4.6 451

FERNEE AL o A S T R A I R v 4 e M R0 4H, 48R T
M T BB s e A5 S I R M D e R RIS . IR LR IR 1 AT TR e e 7% A2
VoA R, JF AT AE S B0 1 25 HE ORI AR B o
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H5E ANELEREYE

BSE 2NEEE5RE

AW 58 2 DA FFPE &5 119 20 23 9 o5 52, R 28 T 00RE €80 o i B P 1)
T2 2 T 2 AR R IR 4 e o A R IR AR bR A, i A E R
SOy M TN G W I e A AR AR AT 0 A, DR IR R 97 R AR 25

FFPE HZ £ Ia R 7T — MBAE A B AR AR, |z A7 AE 3RV
FI N & RIEBEFEAE S AT, WHSAMEOZR. KRE B IE
BRI 4, H Bl = A R4 FEPE 2044V F2H A0 70 05 1 sk R e A

H i EERAA AR A, FFPE BEAVE NS AT BT, BRFRA
(O 2% IR . A A et e 2 2 8 B 2 1) B 1 A S 6 A P 2B
—; EARINZ G, @ EAEE CEE 2R KL KB DAL 5 1% 4y
PR SLIS RIS =20 . SR, BIHAT 1L, XFT FFPE 443 R 70K 30X PR A
P RAE 1A A2 B AT DUd R
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ETEREFHNEE GRS LR HE YIRS LI
e grk TEBREE WAL
WE

S FEE N RARER 100 HANBLEEMRE (CRC), Hip—FEHLT
CRC. M2l CRC MG M — AN EZERFMEK 7. A5 CRC [ 5 FFLEFR
T 90%, #H% CRC 1 5 AL R 10%. Fit, 7EFTE CRC 1A
H— AN E B R S RIS R . KB IR A7V A T E
(A kR EWE R I X bR B R BLAE 0 41 w12 W (R e R R R AL AN Ak
BIT . ARCLFER TRk KR KA 5 CRC IRFFT, XUHT 5T & AR AT
VRIS A IR B B s AE bR B . iRAR AE bR BRI, FRATTT
WX R I, AL o R A AT e E A M AE AR AR R IR A E
AT ZRIR AL T RF TR — AN, o] DA R SR 5250 SRmE SE lh i, it
X AR BB RN R KRB AR FE N RO AE bR B A0 R I Bt
S,

Abstract

About one million people/year develop colorectal cancer (CRC) and
approximately half of them die. The extent of the disease (i.e. local invasion at the
time of diagnosis) is a key prognostic factor. The 5-year survival rate is almost 90%
in the case of delimited CRC and 10% in the case of metastasized CRC. Hence, one
of the great challenges in the battle against CRC is to improve early diagnosis
strategies. Large-scale proteomic approaches are widely used in cancer research to
search for novel biomarkers. Such biomarkers can help in improving the accuracy of
the diagnosis and in the optimization of personalized therapy. Herein, we provide an
overview of studies published in the last 5 years on CRC that led to the identification
of protein biomarkers suitable for clinical application by using proteomic approaches.

We discussed these findings according to biomarker application, including also the
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role of protein phosphorylation and cancer stem cells in biomarker discovery. Our
review provides a cross section of scientific approaches and can furnish suggestions
for future experimental strategies to be used as reference by scientists, clinicians and

researchers interested in proteomics for biomarker discovery.

CRC MEREFEUrsic Y sEid

ZiE i (CRC) 24t Fa B A G TR R BRI —. RY
50%EITIREIZE B 2T S 5 FNERIFSESETN o B CRC AR
CRC FET 2 T Il mIbl s . RE BRI AN KBERERHA . REH
BeR A2 I A A A5 T A/ CRC BE AT %, (R E M B H s
VISR BR, HB R RO AR A . A2 1 A0 28 FH DA RO A B AN S R ) A 1L
ALt SHHEGE AR EPERAERNE S TR A, A B T¥ CRC s
FINIG IR 7387 B R 7 . 8 A A A AR 3G G 26 T My R0 248 43 1 1Y)
WAUARSN RO R R - B, SRR (CEA) 2RSS 21 88 H (f-Hb) 72 ME—
HEE T CRC ISR AR A bR &) . {2 CEA W n RefEfERE . B RAEIK
TR S RE M SO T BRI ROME SR « ot g 98 o FRAR 28 AR AE AL o ick FE
F1kB), CRC & FH B A 75 302 B AR R A 532 38 08 A I (gFOBT) » 4R
X TS W AN el H K 2 BRI RRE , 75 2 2 P 3SR AR 4 e AR ff b fie e
iR, MH, gFOBT &% HBURHMES R, Wik AR FiH K 4.

S A T R R RS AR R B B FE o, Al AR R 35 TR
TR B, BATIEEIAT 25, DLSHRE A EMbREY, 8G% CRC
FREMIZETFB, HF T TG IT 4R . RIARE N BRI 7 v 1% L
HAR—MUe ST, sl B PR 20 5 R0 S 41 2% 07 1 4R bR 1t 107, X ee Ty
VETESHIE IR | e AL Bl o i e 3 ME BT 4% mRNA JE456 R ER R E B,
— AN AT USRS 2 PR A, R A AL LR R A shAs N Rk, e
M BT AL E I B E Y, AT TR BT RE AR, A
M CRC P4 H A T ¥ s bR & . BeAh, B AL v DUR 25 5 Hh e H
AR A g B, ATIVERR TR B R A SUE R R IR
BN, EERAYEMEAR. SERRENPE TR, THT R
S AL IbR EA o
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EPREPEZUNERRAES X

T SR A T M 4 R FEL UK (2D-PAGE) 2 AR 8 B (1 5 I S5 L R TR A
HEBMPL, BRI PSR E AR TR, HEMERSERER, =
M EEFRENHEIEE R, REEORE ERZERATREE LN LMA—801
508 DHTFE S AT Ge iR Fe sl UG R AR 51 A 20 BT A8 S35 2)FF i A2 N
RAEREIE A E R N T REBD XSRS, fJUMEHZ AR
Sy SR, XOKORIGIN 7 HMERE . £ 1997 4, —4EEEE H9K (2D- DIGE)
R v IR T IXSE PR, S rAE — A eI TR A 43 8 = AN FE S . XARIE T
TERA B N ULED, AU 7 VF 2 SRR 8 B 10 ) RR00) RV FEAS It /K 1
Bl 1 BN B O AR AE SR IR, (HR T ik et 2 T SR
CRC A WphrE4pn213-23,

AR, TRBREM) M T e BEARAY . EROKEESY, @5
P 2R R AR A, 8 A TR P 20 08 SR (B S TR i) SR fid vk . N T S BT
WP E AR/ Z R, FEAL RO YR E R o SR [F AL R AR T R
T2 O, AT R 2R G o A AR I (ICAT) 423 m) B s N & & R 25 1)
Frid, & bR b T A AL S AL (TTRAQ)RY, Bl AT FH 4t i 33 7= Hh i 2 ik
M2 HEAT A8 R R AR IC(SILAC) BT Ak 22 Fn i ) FAh A8 A A0 4 3F 7t I i i
(mTRAQ). = W EAmic M [E7 2 9 i 2 H AR 1K (ICPL)2- 300, ICAT 5% Aebersell
LR FE 5N EEE A RAERA 2, Xl HamMEMLERES, B
ITE 12C/13C JR & EAE, K] BAE MS 152 3R X AN g- AT A 0 g
flith o ICAT Fricil i FH T~ FLAUSON I 8 L BUREAS o TICAT 32 &5 A B2 B B A At
CIREHER], AR R BEWARC AR (Cys) k2. Bk, RAEE Cys KA
A Bl X A VERAT M. iTRAQ R FIVAL S — AN o P Rl 45 55 [ 4 Rl 1) 55
JEFRZE . ITRAQ FrR& (1) 2 5T & 18 ik 75 147 A o A v 43 ) 48 A 13CL 15N A
180 JR 7 HIAN[F] [FIAL 2 & Ak R Fe e e , AR ik B 25 R 4B, iTRAQ
TF—IRERZ 8 MEANZ AR . X AE— R LA EN, Fiker
DAFHX RO M A B E . b, iTRAQ ARid SUVFAE MS 20 I Fr ki
FErP T E4b . B Mann SEHPIF K1) SILAC frid AN — MW, e —
FRAREIAR I AR, B R E T MM A KA RN R+ 8 W R R e A, flicd”
At o BRI AN NI ) B I BT o A2 — DN IURL SIS b, AR SR AR P NN
M 2R BUB Z IR (2H, 13C B 15N), Tfix) 40 s 7R 5 h i s IR A Al . X fu i
[F A EAR B IR, ATD TR R 22, ATIED 1 i AR R i AR
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tbo H—7J71H, SILAC Ri&E& AEHL . X=ForikE a5 mEniEn, =
AT B B DT R AR — 8 AR R FE R i 4 R . T HL,
A DA A 23 A1 R AR08 52 o] AR 2 B0 IR, AN 2 B A 1) S g #0& F T
B KB

H A AN S AR B BT IR T Johs % B A A IR ARBA, TR
PR, e NEER. BRI B A K FEAL R bR R SR . A PRI R
J7E T LASRAG i B 4 L W T AR (BB 9 B A 1 140 o Vg T ARV R AR HE 4 B
BT A ) S T AR R I B o A B ) — Rl TR . FE B R A I B () B T E
SESNYIRERIEL . X PR 7 51 5L 5 R %5 LC-MS 75 H K,
LC-MS ik EA S ER ] EE M. AT E R ERI B A m/z b RS #K i
K Z AR S FE . FLVR, A MS A 38 A Z0 R T 2 R I, R 20
RAYBAEX 7y EHBWER AT R 7 —ME TS e &N 8%, 22—
ol 7 B LA ) R SRS o S T BOE SO BCSs — AN R T MS/MS 1S IR .
Kltk, 78 LC-MS/MS 73 #rid #29, Bl i Mg — AN KB MS/MS 135 1 450 >kl
BE T —MNEANESEMEEIAT MS/MS AR X 5 & A I FERIE.
XFOPER— N AU, BT ET3E4 S EHBREIF MS UM, FEAZ AT
A IR R DAAR R B 5 SR 20031, 481,  TehrZE ik O 2 R T CRC 449
B D H R I o

ZIMERBEEVRSYNERRIEEF

R IS RE AR Wb 5 A e PR AR e 7 (S P 1 ol A 2 SR L R R R
B E A 2 K. 1R B 22 el R DR AL S AR R IR HZUM L,
BAEAS [B] M8 i A2 B (8], ARSI AN [E] 145 2) ] BB A= ) B S5 A0 s (a5
Xof R A AR AE AN AE A S KA [ 3) e Bl BB AE R 8 18 9T 61 R
RIBBA . ARG DL N B SR 12 RA SR lE SO R &, i
J& — M LN TR SR R IA OG, X ERREY AT R B T IR IR R AEAEAS
[FI Va7 7 R B e B . 4R, kbR ic T R I R B EAR KRR BE B
BT R DS () S2 86 B2, 4l e ilad: DAL ngn s o5, s, B,
DR (I gn B E ) . HZUREY) . AEDAA);3) B T A = H R AR &
(BPREAH0);4) S0 I R R RIFE A 1

1) ZWitricd
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DL CRC 4 5 B, FFE T LUK IUE B2 Wibs S48 B S 8 H R
Y2ARE T AP KR 40K LC/MS/MS Xt 5 FAS[E] CRC 4 g 2 1 4 g 22 1
HHHAMATEARAS T, KIHE RS 1B 8 L& 42 oA ] g2
(1) iR e 1t R IR AE AR BB IR AE AR BRI — S S R 252 T g b
B M S A (RN AR AR o BB DL T, 43 Wb 9 B 1 5 A 440 i ) 1) 58
TR EREIER . Zeng SR SILAC 5 AR VTl g A 56 4> b 25 115351, Horpr
IGFBP6 72 IGF /35 5 ISR A 1, & CRC 2 Wi Al s B £ AR &
YIS, 2 R B LR 5 WAt I s BEAR DG, HHL 2R 03 WA 20 5 R A e AR Wb B 1
FEORIE . R AR 5 A, X4 6] CRC &1 5 FHRIR CRC 41
RTINS H L W HAT AT, s T — I E R PRAH S CRC B ARG
A WkR &, 2 A CRC 20 25 (B HCT-GEO Al Caco-2) )4 WA th 1776 25 5t
[37]0

L SR A P 5 IR AE I WA AR e 7 T e B B R, B4 S A wT AR
TPl Re Tk . XA LI EIE Y, RA/NRAR T M SR,
JiIRE Pk S AR K I AT 7 (Adenomatous polyposis coli, Ape)Jik K 5845 & 4 7E CRC
B8, N E B Ape BB 2R R 4 i LV MR kAR ) R G AR AR B8
Hammoudi #]H iTRAQ X Apc S 2K 117N U b R 4l fl it AT 1 8 A = #fr
#ARTE 60kDa B[ 1 A%H . Pt {EE A A E A 18, IFEfkS 3 L6, DEAD
B2 5 fEN CRC HAGI, 4 ~ 6 MEUESE N CRC [P FE LG A= P £ 40

SR, oKk H B KAV AR oA AR & B AR iC KL A R 45
RIEIX— %, TR, i iTRAQ &R [ A 2= R T F AR U BRI 5 R M
T8 S AR e 1 45 Y R TEE(NNC M) A0, AT FE I 45 SRR I, B RS R 4
B ) AEbRED . L b, AR ST IR bR Hh 2 I I e 3R R AR BRI
FHAEH BB ER CRC BIAEMbREHO, Ibah, FATESS & MAE 1) € &
HAHFHE A mTRAQ 1 cICAT) 4 #r 1 CRC FHIEMEI 4 21 1) 2 1 41 2 Ak
4, CRC ALK % R RIEEH S 5K CRC 5 il B Wnt /B-EHEH
MGERE BN TR A FIEAB, Fan ZEWRER TR € &0 7%, K =5
CRC HZ5 IEH FHEA LT Lt . 78 67 MEFRRIAEAH, BT EIE
HHE-3 A5 EE R B E 29 FH S B B A VAR e 2 70 kDa 22 H 8 7E CRC
HPRIE R RIS EEF BRI FIEMER, TR H# & A CRC BV IZ N4
YikrEYY, Sugihara %3 ] 2D-DIGE %} 59 fi] CRC £ 3# 1E % 45 i B g b 4H
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215 Mg H 2L AT LR, A ATT4E 8 T 110 MR BB, XSS ER AR & 481k
FHEgGMF ENEEESR, K iE S TR E RS % H EBL. THC
IGUE T iZE A MR R i RIE, SREEHESARBUS MM, A
M H EB1 AE4 CRC IR A bR S FIGE YT 91,

CRC 43 J HIE 7 %t R (NNCM) A2 EL 35 B 1 4125 40 B B S RO A 4R
bRk, R A EE B 4 AR Ak AT B 2 Wi BRI () SR . AEIX — I AR,
A MR A A2 KL CRC RS Wbt 28 Tty i ] RESE s (A B R RS a6 FE A
NT RIS REA R E A, Mu 25N S5 7 IR 2 52 23 43 55 3
i, FPREEO S ESERESMEEASHAT . MR T iTRAQ
E R A, B2 1) i 2 7 204 28 (BT DCNLFN1.PKM2.HSP90B1.S100A9.
MYH9. TUBB. YWHAZ) N4 Wi« 2 WiAG T7 3 e s

FEAEIFREY Y, BB TG 2 A BN, BOAEATBIIEALE 5 .
FHFRATIER] 7 AN B A ORI IS AR L) B AT AR T, AR K R B
W B B A VIRE AR K ) BHARBAR 64 . FEIX D5 TH, B Choi 5 NN T T IR K
AR R RS FHLE, o BRIR I S R I CRC B3 R AT 1 R B4 %
e a2, @ BEAH A 2DE 1 MS, A AR B0 T IRI8 e ot R T R AR
Fr G o X LeyB 7 AR A A ASE & S a-2-0E 8 L L2028 1 T4, Ig o2 4% C, %b
¥ B, A EMSEGEE, FF-a-2-F 5 0 BEEAEE H Lol -PUstAL E A oL
=AY T (BP B 3R -8 0 Sl K TR R AR IR SR T o) o IR LEHRHE A
& CRC A/l MR Ieg 2k e 0038 (1 A= b B 4121

WEr Ak, HA IR G R A R ] T SR AR EY . B0, X
B IR AR G 25 I BV TE SRAS SR M0EEAT 1 2 T8 2D B 7, FEHH 5 H
R A 3RS P 2 R % B R AT L), e e = R RIAE A, F
19 F LA BN R IBETEN CRC AEMAREY . (BB IEW, YElH & A —RYIRHE
ThE bR s A, ATRE S AR RE R A S, ik, el
VEN PRSI ZG)5E mUR DR S 441

VST S (1) B £ SRS 1T BB L1 2 RN AE I R S i b 2248 HL AR R N1
77 TSR IR A S Y vh mp A I 380 BT e e M AE I RR B . AR — T A
H1, Bosch 1ok 9 1 H A 288 202 SR 2 Wi 1, 380 iR ) A3 iF 25 (8
H () E AR SRR A, AT AT T 10 @R AR 12 44 CRC &
TR EA, RS EA T REARRIANER, AT
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A FFHE— PRI, £ CRC 38 FEREA R BLIIT 80 Fhix &AW 1 i,
B2 SRS X HT R A R0,

MEHREY

1 2R AR R0 TS b B R R ST, R il R 8 T R R
PEAREY . FSL b, FEWITTER PR CRC 40/ &R 5 EATH R EE R4
FCX} - Luque-Garcia 2540 SILAC HL#s 1 i Fh CRC 4H1 s /2 KM12C £ KM12SM,
XA R 2 M ARRAR L B Al B AT = e S A A . AW ATTRIE 72 T R P 40 i R 7E 41
MREZEFREED, RKIESZ IR P T (e BB R E 1) S5 &
RS 20 i ZAH K1), Barderas S54RI SILAC Anic 704 1 AH [F P P20 i &R
B S E 54 s E A ISR A B4 REsE T
BAMATAETRNEAR, P —HS 50000 M &E A5 (W NEOL .
SERPINII 1 PODXL). U4, UUERH G n] FRAR L £ 40 M i oRG B PES7T. Lin A1
Al () [ SR IE 7 5 —Fh LT iTRAQ FRic 45 A 2D-LC 773, RIE AT RAE AN
HRAMREYMRED. EXFEOT, KA s HCT-116 41 5% El
MMHEAT T %, 5 HCT-116 #HLL, Drebrin (DBN1){E El1 Hhid Rik. %4 R4
western blotting F1 CRC Y] i e L8 E . Ghosh ZE*MFEH] iTRAQ, L T H
Fh A ZE Al CRC 40 MU 2 2 [ I 2 3 B 2HA, 5140 SW4R0 FALFLMEXT B SW620.
A AT ) 5 S 2 WA 1 B 9 45 & B I (CacyBP) 2 5 | CRC Bt fE. JU4E)G,
[FIRE A FE /N o — Bl 7 SR G A R AR EY, BN T E
DL () 5 RO, MR EAT T 3T iTRAQ M E LU, X IR LLE ) =&
CRC 41 fits 5 (HCT-116) [ 5 A AN E [FE 4 40 i 5 SW620. At AT 45 SRR Sk
1 CacyBP /K°F-5 CRC ¥ 2 [AIfF £ BHAH KA, PRtk CacyBP A REVE N CRC
RS I AL W hn B0, SW480 Al SW620 25 JE [K 41 il 2 2 CRC Atk B 45
BRI, CHT 20 R . EIXE R, q WA S5 R A, 5
B =M 362, AR/ T 15, B-iEME AL S RhoA #5%H) GTP-
Zitmab) 5 SWe20 Al R BIEREA G, B, XEE E A Ty il
CRC BB EMhrE IR, Lee SFB4i I L A0 8] 1) P A ] 5] CRC 4t
BOTHEH T REWIIR & BB AN 20 8 (1 H4 1B RS REFEF% 10 40 T3 55 o I S PR ()97
ERRIT A gk, IESE T e A e % % H B/E Y. CRC AL F2 48 i f4
AN 5 — M T HCT-116 Al E1 4/l & o Lin 25055 2 54 2R 12T
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TR IR CHE o IR R IR R B SRS, AT T T — IUEAR 2 24T
DAL B AopE B 73 Wh A, R IAE E1 4B )2 im e A -1 4ribid & . ELISA A il
CRC HBHE MIFHEMEE-1 KV AT RER, fEX 5 CRC & F{g 0T
TR, EWMEA-1 MXT CEA MG/ A B IR B,

/IN BRI R S o RS L S T B R e 1 B 1 R ) — R B I AR ) AR Y
P HRIX PSR NE , 2D-DIGE (Z2 57 H vk ) 4 FH SR 1R i R 1 445 T e B e # REL K
(1) 73 B s5156), Leiphrakpam A [RISFF K& T — P EAL/ANRAEAL, F S FEEFE 1)
CRC RF ARG, BRI, OB A& 45 i b 783 A0
RN AREAREN., AERFRENEAT, BREEDQ (ezrin) £
R R LA B, EHERIE, ezrin (BRI Y (TS67) M N A& —Fh
¥EIH) CRC ¥ #% IR AEIR YT T-B B, fER—# i, HIEKME CRC ML,
N 1 % HAL (THC) HAESE T p-ezrin T567 FRIE RN,

MRS B, RIS AR SV B TR B A . I 5
T, AL cICAT M1 2D-DIGE (456 K L — M a7 K, ZEERT
B XS 23 2 35 7000 TV 17 CRC AR R &5 157, h4h, O 'Dwyer 255858 77—
FhET 2DE BI771EK 5041 28 A~ CRC U1 SAHRL) NNCM FCxf . AdAI T
515 )5 & CRC 224 Hil ik LS5 F2 F1 50 NNCM FEA I ZUG Fr BRI 54
FiEIE S A1 15 FhEE B4 THC 30iE. AEWE B MR o vk 14-3-3b
I ML 1 PR R & TS = R B B AR e,

3) FARICY)

Y R R i FH BB, T B B E AR Y, X R E T T
TR EVRIT R S R IX M7, P B E A A PR LA 7 7 %8 Y
PURUBANTR 25 GEO 41 Y () 22 57 FIA R0, SAUL I 7 v AAR ) I B R B4R 7R T 8
FE IR ER, AT LIS T iz A8 B 25490 5-FU £/ 578 FEFH B0 R
BRI g S8 A Lo0-621,

BT A A SR AR TR S ARV IR . fEIR S LT, BT
B TR AL s, BATTANORT BAAE 3 (98 A2 AR AR B, T HLE
A DAHS Bh R 5 IEAE W FE B BUAR R B 40 L . Tan FESIEL iTRAQ FHA] 245
ICAT J9#il, BF9T 7 T HRERALBE HCT-116 453 400 . XA 75VE 2 REms R 5
TERVATT BB AL MR T %, 1EN CRC JRYT FHE AL A TR AN I6 9T 254 18
FERE 10364 FEJRME GV S N, B 5 71 UEHE 2 A B0 i 1) R 22
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BRI R R A BRI 5 CRC K KK IR A 0%, AT LUE Y
Hiu A FH /0N SRS R SR B 53X M T ST S A A . S B, O T FGET CRC 1Y
1T A kR ), Norris Z£617E CRC ) Apemin /) B b A B KR £ .
K R HE R E TR TAFEEEROK. REMKIET MS -EEHHT 77
M1, 25 RRINEIRER & — M AE R4 R 7, H AR 28 TR ROK IR R M K18,

2) WRERAAE 4 B e M LE b £

AR R S B R R s AR E B —, 22—
MEAED R AR LB, BRI, IR eSS
U T BT A E %, AT R T R AR R . SRl AT 2 A T e
FAFEN LA E SRR B E . =0 2 — F B R AR AL 100.67],
BERRAL AN, AL BE R E SORE, WA EFEE A A —
N EABRENEATSS o TUP s SRS DT K R UL B A e IR AL B 1
W & 4R 5 R T 8 4R SR FUEHT(IMAC) . 428 EALYIsEAUZ AT (MOAC) Fl 5
BHES T2 i JZ AT (SCX)08T. - 5 T Wi AN R g A 215 5 SR B R 4 BT 7 1) DR A
F X 45 i e i R A 2 1 4EL 1) 2 AT RT B4 s T PR AL 5 T RE LA 2 TR TR &R
Smad4 FHE SW480 41 /il TGF-BIK B B4 IRk 8 1 o1 2 B 72 S v A A I e
PRGN S i R AE CRC 0 4 T 0 TGE-BIRGE. b N S8 45 e 4 i ik
HT-29 BT [ — T B R & VA b B, 76540 T AH S i B (1 DA R At
Z 5 M A5 5 T 00 R O (R FE I LR FAREBERR AL sil70), X EEfy
MOATUME N B AREIFR B, B0 0E R B A [7)20 B 2% A4 R0 4005 A 0 J8i ) e g R A
T )M o PR TS [F] BB T VT A T T BRI IR A A 45 o L e A FUL T2,
BEAh, Sakai ZEOOER K %58 5-5URBENE (S-FU)IMN 25 FH OB B, HREE CRC 41
Jfi /2 DLD-1 #1 DLD-1/5-FU [ a8 A i &5 A4, B 5-FU HitE e bz,
PRI A HSPB1 1E 5-FU $itk &K EAEH . Piersma Z5EP31%} 8 4~ CRC 41 ffl 5
BHAT T AR BRI 0 A, IR LA F 4 RARE T 3 Fl CRC TG A . it
Thrc BRI B RS, (EE 3RS T A R e = E0E, JRRME SR
R UG AR IG5 AR, 58 ISR IR 3 s 23 b I R S H el
AT,

3) JhE T 4H MR AE 25 BV AR AR A R IR A

FR B8 AE T2l Y (cancer stem cells, CSC)R U471, g /2 t 53 |2 2H 23 11) 57
PEGHRA ) o Forh,  — /N A B fik iR i A= 1R e 77 (B CSCs Bl
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LR B(TICS)TT- 7, X Sedp i ifs F4n Mg 5 . BB . AR AR
TR 2 [ oA P RO, BRSR CSCs IACYR M RFAf E (H LA s 2 Rf /42
KK HIEF Ol 2852 . TR, YK CSCs AT /2 Ji i v 18 00 B LR 4
UbAL, T EEATRRFAEFA 53 AL AT DL 8 i g 5 3 1m] Y6 97 1 i it B8
B, X CRCRUL, XEARZIERIESI, Kk, CSCs &K EAHRUIMIHE .
FHIRBL. B Va7 AP B v A B B AR, FE IR I, X CRC SRIE
CSCs BT A& FROEARAE, X T oo BlA . R sk, a2
TG FYE YT &5 T ML TR0 75 v 22 O 51 2 08S), — S JEURI 200 Jfa 5 A 40 488 F R 4y
2 B CRC T 40 Mg (Bl CD133, CD24, CD29, CD44, CD166 (ALCAM),
EpCAM, Lgr5, ALDH1A1 1 ALDHIB1). A 1# F i 204 s R Xt 45 i CSCe #E4T
RIMFAE, KILCD66c £k CSCs R, EW] CD66c PIEK L a Y
CaCo-2 40 i BUs M AR [ B0, FATTIEMRHE CSC #5EH CD133 [F3RIL, XA
AN CRC 4l 2 43 B 1) CSCs #E4T 2D-DIGE & A0 #%. A1R W, BT8R 1
SRp20,Wnt /B- 3% 1 8 [ 38 2% (1) H b5 J& D8], 5% W6 241 P 39 5, >4 5k DR 2R e, 5 30
MCC-/1F FI98E Wnt 18287, AT SR K, CD66c Ml SRp20 /& CSCs #E[7]
TEIT I AEYI AR EA o Lee Z510F 2L F CD133 K CSC 4% A1 2- DE FIHF A B,
WA E AR 23 SV S MIHE A 2 TRE e CSC EH, A
By 33 A 200 i 1 - 400 e A R PR O AR — I T T 0 R R 2R A
Fang %5 SSHIE S [ 25 i CSCs AH 5 B JLFF 87 1) 48 i 2% 11 & B (R CEACAMS |
biglycan Al cadherin 17))id ik . MAITILIUERH 25 1 CSCs 7] LAFE TG LV 140 g%
FEAM T B ER . Zou ZEBIM SW1116 43 B A 45 CSCs, I 2-DE X}
HE M E AT T RIE. XA T 10 F5 CSCs HXMEA, Az Kl
4 B R 1IL(UFDIL) . A 43 J2 8 [ (14-3-3 5% il 520 A H- Joh 1 -3- ok 1 i 2 il
(GAPDH)®), #J5, Van Houdt 2R FTCARSE EALI 7%, R 4 i Tk
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