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The determination of differences in relative protein
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Table 1: Spot-to-spot and lane-to-lane repeatability of the Digestion of catalase

abundance is a vital aspect of proteomics research that — quantitation approach used. The amounts of each protein in a » A stock solution of catalase was prepared in 50 mM ABC
is progressively used to address various biological [E_. lane were determined based on the average intensity of the containing 0.1% RapiGest and the protein concentration

[+ -— ) three most intense tryptic peptides normalized by the average

- ; intensity of the three most intense tryptic peptides of catalase.
= - -. e oo Predigested catalase was added into the digest of the protein

questions. Until recently, majority of the quantitative

was determined using a 2-D Quant Kit (GE Healthcare).
proteomic analyses have been performed using stable

The protein was reduced (DTT) and alkylated

isotope labeling strategies such as SILAC, ICAT, @) W W G W= s we = == == P mixture. This table summarizes the results obtained from the (iodoacetamide) before tryptic digestion at enzyme:
iTRAQ™, and 180 labeling. In recent years, however, - lifpiiesi goneemiziin (Gl protein ratio of 1:20 at 37 °C for 16 h.
relative and absolute quantification of proteins by label- a1 T o0 T o] » The catalase digest was further diluted to 50 ng/ul.
free mass spectrometry is gaining a significant ) =g.- [rrmpr————P Protein [Av. Quant AV Guant. v ouant. Av. Quant. | before addition to the test samples.
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molar quantity of a pre-digested internal standard
Figure 1: SDS PAGE of the first three serial dilutions of the mixture of

Equal volumes of the internal standard tryptic digest and
the in—-gel digest of the protein mixtures were mixed and
a 0.7 uL aliquot was spotted on a MALDI target.

The average peak intensities of the three most intense
tryptic peptides for each protein were calculated and
these values were normalized by the average peak
intensity of the three most intense tryptic peptides of
catalase.
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protein to the in-gel digest of the test samples. The

average peak intensity of the three most abundant [z five proteins. The estimated amount of each protein loaded ranged from 4
peptides of the internal standard will then be used to ug (for the highest concentration, i.e., Cy) to 125 ng (for the lowest
normalize that of the three most abundant peptides from concentration, i.e., Cy/32). Each sample was loaded in triplicate.
each protein in the mixture. Our results demonstrated a
good spot-to-spot and lane-to-lane repeatability with

coefficient of variance of less than £10 and 20%, cartn elox em *« To 9 ulL of the digest of each band of the pLS
respectively. The applicability of this method for more m _moy AW om preparation of A/Uruguay/716/2007, 1 uL of a
complex samples was further demonstrated on primary e Ml Lo| s predigested catalase solution was added as an internal
liquid standard preparation of H3NZ2 influenza A virus £ 100 © S0 > standard.

(A/Uruguay/716/2007). . 2 fom * Normalization of the average peak intensities of

| il influenza virus proteins was performed as described
000 sm 1m0 5000 2000 2000 30000 00 000 4000 600 @00 10000 12000 000 10000 2000 30000 4000 5000 60000 above for standard proteins.
i MALDI MS and Data Analysis

METHODS o — Mass spectra were acquired on a 4800 MALDI TOF/TOF

Figure 2! Relationship of the Analyzer (Applied Biosystems, Foster City, CA).
SDS PAGE separation of proteins E“’““ P eXDe;i‘}leﬂtalf ?f}d TheXDle_Cted « The resulting data were processed and interpreted using
« A serial dilution of a mixture of five standard proteins, E e #=05m2 ng?ellalggno Dmbilt?:éen © mf}?er GPS Explorer™ version 3.6
i.e., carbonic anhydrase (CarAn), glucose oxidase R experimental and expected * MASCOT was used for database searching against
(GlOx), hemoglobin (Hem), pyruvate kinase (PyKin), , quantities supports the applicability SwisProt databasle, considering_ up to one mis;ed
and lactate dehydrogenase (LaDe) and a primary : @ D eppreh i el cleavage, carbamidomethyl modifications of cysteine,
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liquid standard (pLS) preparation of the influenza virus
A/Uruguay/716/2007 were loaded on NuPAGE 4-12%
Bis-Tris gels.

Pictures of the resulting Coomassie Blue stained gels

monoisotopic peptide mass tolerance of 50 ppm, and
fragment ion mass tolerance of 0.3 amu.
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are shown in Figs. 1 & 3, respectively. = B B
« Individual bands were excised and all the bands in a — 1 “ - - -
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using Pressure Cycling Technology (PCT) as e — — proteins using puritied proteins. e have also
described below. — T e mn e o confirmed the applicability of this technique by
PCT digestion e E - determining the relative quantities of proteins co—
¢ Pressure—assisted digestion was performed in a b . migrating in SDS PAGE of an influenza virus
Barocycler NEP3229 instrument (Pressure — o - preparation.
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BioSciences, Inc., South Easton, MA) = -
* Gel pieces were destained and proteins were reduced - i m m . S " m -
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Table 2: Relative quantitation of co—migrating influenza virus proteins

Proteins were then digested with trypsin at enzyme:
protein ratio of 1:20 using PCT for 45 cycles at 37°C,
35 kpsi, 55s up, 5 sec down.

Peptides were extracted by adding 0.1% TFA in

Figure 3: SDS PAGE of a primary
liquid standard (pLS) preparation of
the influenza virus

from 1D gel (Band 3). Predigested catalase was used to normalize the
average intensity of the three most intense tryptic peptides from each
protein. The table demonstrates spot-to—spot and lane-to-lane
repeatability of the quantitation strategy.

ed Research & Development Authorit:

A/Uruguay/716/2007.  The  bar Lane-1 Lane-2 Lane-3 Lane-1to Lane-3
CH,CN to a final CH;CN concentration of 50%. lgraDilS _Slhow the SDS,‘ITtO'SDOt and |5/ rein | Av. Quant. oo oy |[Av-Quant.| o fav.quant | | AvQuant. | o REFERENCES .
« A 0.7 uL aliquot of the digest containing the internal llCm0m anclepCaEI T (f mol) (fmol) | (f mol) tmol |

standard was spotted on a MALDI target in triplicate HA 38 3 30 5 36 10 34 12 - gg;*&%mgmgsg Li, G., Vissers, J. P. C., Geromanos, S. J., Molecular & Cellular
and samples were analyzed using the 4800 MALDI ML o 3 2 i = g 2 = . Wang, W., Zhou, H,, Lin, H., Roy, S, Shdler, T. A., Hill, L. R., Norton, S., Kumar, P., Andarle,
TOF/TOF. NP %2 2 S M., Becker, C. H., Anal. Chem. 2003, 75, 4818-4826.

he findings and conclusionsin this presentation have not been formally disseminated by the Food and Drug Administration and should not be construed to represent any Agency deter mination or policy.




	Slide Number 1

