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Liquid Tissue® MS Prep Kit
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— Molecular and Cellular
Proteomics Nov 2005
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1) Proteomic Analysis of Formalin-fixed Prostate Cancer s = R SRS SR 2N o
Tissue IVTEER—H—32 108D
Brian L. Hood et a/ BIEIZRLTh

Mol Cell Proteomics. 2005 Nov;4(11):1741-53
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Umque Peptides
Unique Proteins
More Data

Liquid Tissue®

A unique alternative to current methods — the first practical means
to profile protein expression levels in large sets of tissue samples.

+ Compatible with mass spectrometry or reverse phase protein arrays
+ All types of diseased and normal tissue

+ Formalin fixed or fresh frozen tissue

+ Simple, automatable protocols
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Leica LMD 6000 Laser Microdissection system
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Including:

» Carboxypeptidase B precursor (Pancreas-specific protein) (PASP)
* Bile-salt-activated lipase precursor (Pancreatic lysophospholipase)
* Pancreatic alpha-amylase precursor (PA)

* Pancreatic triacylglycerol lipase precursor

* Breast cancer type 2 susceptibility protein
* Fructose-bisphosphate aldolase A (Lung cancer antigen NY-LU-1)
* Melanoma-associated antigen C1

* Nucleobindin 2 precursor (Gastric cancer antigen Zg4)
LC/MS/MS ——p + Deleted in liver cancer
An alys IS + GRIP and coiled-coil domain-containing protein 2 (CLL-associated

antigen KW-11)
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Deleted in malignam braiin Protein-glutamine gamma-glutamyltransferase 2
tumor-s 1 (DMBT1) (Tissue transglutaminase)
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Normal

1. LMDY > 7 )L[EIUR

2. Liquid Tissue ALIE

3. BED
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 Normal

« Well Differentiated
* Moderately Differentiated
* Poorly Differentiated

-

Moderately Differentiated Poorly Differentiated
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Protein SumT NormT WellT ModT PoorT
Keratin, type Il cytoskeletal 5 (Cytokeratin 5) 681 21.73 31.42 2364 23.20
Keratin, type | cytoskeletal 14 (Cytokeratin 14) 449 7.80 42.54 2918 2049
Keratin, type | cytoskeletal 16 (Cytokeratin 16) 387 8.27 41.09 30.23 2041
Keratin, type Il cytoskeletal 4 (Cytokeratin 4) 179 77.65 3.91 12.29 6.15 —
Keratin, type Il cytoskeletal 1 (Cytokeratin 1) 146 18.49 22,60 28.77 30.14
Keratin, type | cytoskeletal 17 (Cytokeratin 17) 76 6.58 40.79 31.58 21.05
Keratin, type | cytoskeletal 18 (Cytokeratin 18) 13 0.00 23.08 15.38 61.54
Keratin, type Il cytoskeletal 7 (Cytokeratin 7) 1 0.00 0.00 90.90 10.10
Desmoplakin (DP) (250/210 kDa paraneoplastic pemphigus antigen) 385 15.32 4390 18.44  22.34 -
Plakophilin 1 (Band-6-protein) (B6P) 95 16.84 30.53 21.05 31.58
Desmoglein 3 precursor (130 kDa pemphigus vulgaris antigen) (PVA) 65 15.38 29.23 30.77 24.62
Plakophilin 3 35 28.57 28.57 3143 1143
Desmocollin 2A/28B precursor (Desmosomal glycoprotein Il and 1) 7 0.00 42.86 28.57 28.57
Epiplakin 1 0.00 0.00 100.00 0.00
Major vault protein (MVP) (Lung resistance-related protein) 18 5.56 33.33 38.89 2222
Involucrin 57 8.77 56.14 26.32 8.77
Vimentin 79 0.00 36.71  44.30 18.99 —
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Among 1261 candidates, only 9 have been approved
as “tumor associated antigens” by the FDA
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ADVANCE Nanoflow UHPLC system

10000psiE THIGT @ EHEFRDF/HPLC
FALORN) o OROFIZEBRATYYIL RE K
20—t Y —(Z kS5 FEFIHE

TYRR) 12— LRDEODTTSOIURT 1L A D7
SESFLHSLRAVFUT B ELHRTEHAEE
BETHLXY)—F—N\—DDENF— o T5— k%



http://www.amr-inc.co.jp/index.html

'_
Nano ESI{A> 32— x—XDEAH
-ERE-EEHOEWNRTITL—42BELT-

ESI-LC/MSIZ&ANAAT—H—ZZED=-OICIXEBEREDONRICT HEER L,
iR AL R ET H=HITF RO R EFAELNE,

MRMIZ&SEETOTAH—LBRNERET S0, EESTETOEREL LRI
%ﬂ LC/MSHEIEICTHASRTL—DREL. RTL—IZvEDM AR EZRSLEITH
[E72B7E0N,

Conventional-type



http://www.amr-inc.co.jp/index.html

1.00E+08 1.00E+08
1.00E+07 1.00E+07 é
X X
X * O
1.00E+06 v 1.00E+06 -6
<% 3
XX ¥ é
1.00E+05 SRS 1.00E+05 Z é
X Bg @ e
x 2 X é
X% 8 X m/z: 653.4/1055.5 % & é »
x 8
1.00E+03 1.00E+03 2
S ES 3
OO X
X
1.00E+02 : : : : : . 1.00E+02 : : : : : .
1.00E-+001.00E+011.00E+021.00E+031.00E-+041 .00E+051.00E+06 1.00E+001.00E+01 1.00E+02 1.00E-+03 1.00E-+04 1.00E-+05 1.00E-+06

BSA concentration profile by MRM assay with a 4000QTRAP LC/MS/MS system.
Left: T-type + Magic C18AQ 3 um 0.1 x 150 mm.
Right: H type + L-column L-C18 3 um 0.075 x 150 mm.
BSA concentration (16 amol, 32 amol, 64 amol, 160 amol, 320 amol, 800 amol, 1.6
fmol, 4 fmol, 8 fmol, 20 fmol, 40 fmol, 200 fmol)
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300 310 320 330 30 3B0 3B0O 370 B0 390 400 410 420 430 440 450 460 470 480 490
Time, min

1.5e5

1.0085

9504 | 146 AD-H6

& 00e4
7.4e5

6.00s4 4

4 0084 -

Intensity, cps

3.4e5
20084 {

0.00 ot Licky . L"‘“-

300 310 320 330 340 350 360 370 380 390 400 410 470 430 440 450 460 470 480 490
Time, min

Comparizon of two type of interface by analysis of peptide standard 50fmol

lumn: ESI-column C18 1 m, 3um, 0.1x105 mm, Flow rate: 100 nl/min
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Conventional ESI-MS

In the 80s, conventional ES
evolutionized biomolecule analysi
using LC/ESI-MS (50-5000 ul/min). ES
utilizes a high sheath gas flow to
desolvate ions but this excessive ga
dilutes the sample ions such that onl
a small percentage of the sample
gets into the MS.

Nanospray NSI-MS

In the 90s, Nanospray (NSI) mad
NLC/NSI-MS (10-1000 nl/min) the gol
standard for
Like conventional ESI,

oncentration dependant, SO
sensitivity improves as the LC flow rate
decreases, but low flows limi
apacity, throughput and robustness.

proteomics research,
Nanospray is

CaptiveSpray CSI-MS

he Advance source provides th
next step in the evolution of LC/M
(0.1-100 ul/min), using the vacuum o
he MS to pull in gas around th
spraytip, desolvating and funneling al
he sample ions into the MS. It's “Plu
and Play” operation provides ES
robustness with NSI sensitivity.
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High Voltage

(from MS)

HPLC Column

Gas Inlet Spray Tip
MS Inlet

CaptiveSpray Operation

THERMO

.

B R U K E R / Conventional Spray CaptiveSpray
' ,‘ Unfocused spray from the Gas vortex around the
: emitter allows some ions spray concentrates and
info the MS. focuses ions into the MS.
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Improved MRM Assays Using a Novel ESI Closed Interface Applied to
Biomarker Verification on Large-Cell Neuroendocrine Lung Cancer (LCNEC)
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p |
?// Side view Glass slide :
Energy transfer coating Tissue sample
Resection . .
De-paraffined and Stained by
‘ Section of FFPE Hematoxyllnion a
Tissue Specimen DIRECTOR Slide
Archived Blocks of FFPE Tlssues by a Microtome

!

Laser MicroDissection (LM D)

Solubilized by
Liquid Tissue
and Digest by
Trypsm
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p .c;"f ‘ — Collect
eptide Specific

Mixture e ] Tumor Cells
Sample
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MRM Assay for Biomarker Candidates

Lists of Target Peptides Designed for Candidate Proteins

1™ Peptide Jx}

Mixture
sample

Liquid Chromatography/
Multiple (Selected) -
Reaction Monitoring
(SRM/MRM) Mass
Spectrometry Platform

MR M Measurements: @

20- 200 Targeted
Biomarkers QUANTITATION ) L
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Biomarker discovery Specific to three different types of lung cancers by

Using their tissues

. ¥
pe
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v‘._"‘f'v

carcinoma Small cell lung carcinoma
(LCC) : 5 cases (SCLC) : 5 cases Neuroendocrine (LCNEC)

- - : 4 cases -

FFPE Proteome Analyses Using Laser Microdissection, Liquid
Tissue® Solubilazation Followed by High Resolution LC-MS (LTQ-
Orbitrap® MS) (tripli-cate runs per sample)

8, 000, 000 um? collected— =4-8ug protein
LC/MSassayl.5ul injection—=0.15-0.3ug protein

1096 Proteins 1083 Proteins 1124 Proteins
id. (p < 0.05) id. (p < 0.05) id. (p < 0.05)
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A Novel Marker for LCC: Major vault protein

US PATENT APPLIED
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Differentiation of LCNEC from LCC and SCLC

Marker Proteins

(Swiss plot acc. No.) LENEC Lee SCLC
Major vault protein _ + —
(Q14764)
(P16940 * N "
Brain acid soluble protein 1 . . +

(P80723)

*Differentiation on the basis of quantitative MRM assay results with
threshold values. US PATENT APPLIED

B AR "=
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'gignaling Pathways

Understanding signaling protein
EGF, TGF-alpha, etc
pathways upon treatment

VEGF binds to VEGFR-2

| Endothelial |
cell
Gene transcriptic / \
Cell cydle vascular protease
\ permeability production

Cell proliferation || Inhibition of apoptosis

migration proliferation .-

Angiogenesis || Migration, Adhesion, Invasion y
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