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Fig. 1. Common Proteomic process. Sample preparation is the
first step of the proteomic process and the second step is pro-
tein separation, such as protein chip, 1-D and 2-D gels, and the
liquid chromatography. The third step is post-separation chemi-
stry, such as staining, imaging, and in-gel digestion. The fourth
step is the mass analysis step. MALDI-TOF, SELDI-MS, ESI-MS/MS
can be used . The last step is data analysis.
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Fig. 2. Immobilized pH gradient
(IPG) concept in 1-D separation.
A linear pH gradient has to be cao-
st. These IPG gels are cast on film
support and one-dimensional sepa-
rations are run on a horizontal gel.
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Staining
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silver staining(detection limit 0.5~1.2 ng)[0 commassie

IPGphor IEF

Transparent cover

Pressure block

Base

> Anode

Sample application wells

© Cathode

Placing the IPG DryStrip
into the stripholder

Pipetting the sample
into the stripholder

Fig. 3. Isoelectric focusing on IPGphor (1). The sample is being
pipetted into the base in the rehydration solution.
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SYPRO Ruby stain(detection limit 2~10 ng)00 OO O0O.
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First dimension IEF

IPGphor™ isoelectric focusing system

Standard stripholders

Fig. 4. Isoelectric focusing on IPGphor (2). We need an instru-
ment to run the Immobiline DryStrips on the IPGphor Isoelectric
Focusing System. IPGphor is a dedicated system optimized to
perform the first dimension IEF step using Immobiline DryStrip. An
integrated high voltage power supply and a cooling system mi-
nimize focusing time and accurately control voltage and tem-
perature to give high reproducibility between runs.

Fig. 5. 2-D separation with SDS-PAGE. Focused-dry-
strip is placed on the 2-D gel and embeded with

agarose overlay. This picture is Ettan Dalt Il electro-
phoresis system of Amersham biotech, which is

SDS PAGE on verfical equipment

Applying the

IPG V
Pipetting the =
agarose
overlay / Low

melting
[—
/ogorose
ETTANDALTIl  Electrophoresis System
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Peptide mass fingerprintingd MALDI-TOF MS(Matrix
Assisted Laser Desorption/lonisation Time—Of—Flight
Mass Spectrometry)
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grams for spot detection.
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1) Intact protein molecular mass

— peptideSearch]

internet

http://www.mann.embl—heidelberg. de/Services/
PeptideSearch/PeptideSearchintro.html

MALDI-TOF MS
Peptide mixture /
embedded in
light absorbing PUlsed
chemicals(matrix) / UV o IR laser Detector

/ (3—4 )

/

&
(=

Vacc

Strong electric field

Time of flight fube
Cloud of

protonated
peptide

Fig. 8. Mechanism of MALDI TOF MS. The high energy of the lo-
ser is absorbed by the matrix and is transferred into excitation
energy. The peptides are sublimated and protonated (up to
300 kDa). All ions with different masses are accelerated to the
same kinetic energy. When leaving the acceleration region, the
ions move down the field, velocities are reversely proportional
to the square roots of their masses. 10—50 spectra from a single
laser shot are summed for signal averaging to achieve accurate
mass determination.

— Tagldent
http://www.expasy.ch/www/quess—prot.html
2) Proteinm sequence tags
— peptideSearch]
http://www.mann.embl—heidelberg. de/Services/
PeptideSearch/FR_sequenceOnlyForm.html
— Tagldentd

Peptide mass fingerprinting with MALDI-TOF

A
A l‘ el @

Database

Qo
? STR
: 7\
- )
Trypfic Stored Data or “Theorehcal” Peptides
digestion
Mass §)3285.2259 ///'\
spectrometry @//\783 9444/ ]23453% 1234.5396
9] 32352056 o/ //\\ 819.4146
) - /7839142
) 340.3865 /; \L 7839358
1234.5396 WS 3752587
3247345 J\ 504.6673
<, 7839147 I\ 3057118" N 3403466

(R0 299.2559755) 647 4367 IN 305713

,j\\ 375.2561
Q 19
(s 296.5783

Compare:
“?"is identical to *2"

Fig. 9. Peptide mass fingerprinting with MALDI-TOF (1). The petide
mass that has been obtained through mass spectrometry is com-
pared with the peptide mass in the protein database. This pro-
cess allows us to identify the protein.
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Identification of protein by MALDI-TOF MS
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MS-Fit Search Results
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5

SIENAL “RANSDLCER AND ACTIVATCR OF
154 4/24 (16%) 896807 / 5.77 HUMAN 1711556 TRANSCRIPTION 58

IEE 4

miz @

Fig. 10. Peptide mass fingerprinting with MALDI-TOF (2). The changed spot is picked up and analyzed wi-th mass spectrometry. This
mass is then compared with the mass in the database for peptide mass fin-gerprinting.
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3) Peptide mass fingerprinting

— MassSearchO
http://cbrg.inf.ethz.ch/subsection3_ 1_3.html
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PeptideSearch/FR_PeptideSearchForm.html
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http://chait—sgi.rockefeller.edu/cgi—bin/prot—id

4) Peptide mass fingerprinting and sequence tag data
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