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Mass Spectrometry Characterization
Susie Y. Dai, Carlee McClintock and Robert L. Hettich

Chemical Sciences Division, Oak Ridge National Laboratory, Oak Ridge, TN

GBS

\PS.E' k] LT ldi?!mﬁl{rld‘

Pt iaa

| OVERVIEW

PERSPECTIVES

EXPERIMENTAL | | RESULTS || DISCUSSION I
- W ) 1 Sélective labeling and non-sel.ective labeling can be effectively ] -| Dose-dependent ch-emical labeling

I Electrochemical induced oxidative 1 Electrochemical Labeling Experiments 1 HSA Lysine Differential Labeling Results 1 HSA Tyrosine Differential Labeling Results ' r ¢ A
and chemical labeling are The electrochemical labeling was carried out with a BDD ! - combined to target residues of interest. experiments can be used to further
| hod P ) " Residue SASA(A) 24T SNHS Oxidation Three methods Residue SASA(A) TNM  S-NHS Oxidation Three fi the SASA of ti id
complementary methods to electrode. Briefly, 6 uM of HSA in 250 uM K,SO, solution was 2 222 : 2 methods 1 Multiple probes in the labeling experiments will help to identify coniirm the ot reactive residues.
i i X * 30 9.06 ND * i i . . . . .
Coyalently label Splvent accessible flowed through the electrode at 1 ul/min flow rate. The sample a %55 ND ) " * o0 R . e surface exposed residues more confidently. I Residues besides lysine and tyrosine
residues in proteins. solution was collected at 2.1 volts for half an hour (Figures 2 6153 * * 23 : X 8 X
! o . . and 3). Boosn . : n 138 [[28200 N 1 This approach is tested on BSA (no X-ray data available), based can be selectively labeled with other
1 Th|h5 integrated aplpbroagh '(SHS'F&F;“e% . 106 532.'%45 o o . 140 6.34 * * 213 on HSA crystal structure (Figure 8). chemical reagents.
to human serum albumin an Figure 2. Setup of the Figure 3. The BDD electrode. 137 88,62 Fi 148 1915 * * 213
X - . . . . gure 5. HSA 3D Structure. - .
bovine serum albumin (BSA). Electrochemistry. 7 Lysine residues have been labeled 150 1373 B - — — - - 1 thmputact;_o?_al aptprct)ac_hes, suchbas ab
e . e . ‘ _— o 174 73.63 M N in blue and tyrosine residues have 161 18.96 * igure 8. Homology moadel o and sequence alignment o Initio prediction strategies, can be

1 ellgﬁir:at\llf;ialtnlon r(z)ftgc;c:fc;?dezlttiii V;r&:z 2 %gé o S . b been labeled in red. » I HSA and BSA. developed and the experimental data

LC-MSIMSir?aIysis 9 199 319 11.38 * * 2/3 Loop region can be used to evaluate the
- . . 212 332 1266 * computational models.

1 The differential labeling can target , 28 334 1241 * * 213 ) . . . )
residues of different i 20 341 2356 * 1 The integration of differential labeling
hydrophobicities and map the protein 74 353 005 * * 213 and oxidative labeling techniques
native structure. 281 370 1.83 * * 213 should be applicable to protein

. . . 213 401 complexes and protein mixtures.
' 1 Assisted with computational 5 SEE £ a1 1134 ND ,
modeling, the technique can be used Moo . . . *1 452 28.43 * B 213 1 Implementation of the MudPIT and
to elucidate protein structure. i 1 Chemical Labeling Experiments 2 497 2327 - InspecT data-mining strategy helps to
: The chemical labeling was achieved by using Traut’s reagent . 39 ND: Not detected identify many modified sites. The
. (2-Iminothiolane-HCI, abbreviated as 2-IT), Sulfo-NHS acetate = - 45 . . methodology developed here will
4 i i i i 414 1293 * * 213 i i i - ! .
INTRODUCTION I '(rS_N:"S) or tetrtamtg: mstshanet('{NM). Label_mdg Wltth te:thher in- a2 8525 N 1 Eemdlues Ie}sbelsed by all three methods and detected in the MS/MS analysis _ accelerate extracting more information
r : 2 rau -S reagent or : - acetate wa}s carried out at VE pro ?In. i 439 1576 . . . ave arge ASA. i out of the mass- Spectrometry-based
chemical molar ratio at 1:8 for HSA in the buffer solution which ﬁé‘é 10171 ND X X X X X |abeli . tal dat
1 Modification to the protein native contains 56 mM NaH,PO,, 144 mM Na,HPO, at room 0 e — 1 Sampling problem in the MS/MS analysis may contribute to the observation Cartoon: BSA mod3 abeling experimental data.
: temperature for 1 hr. Labeling with TNM for tyrosine was - * * that solvent exposed residues are not detected or not labeled. ) ’ REL K
ifgigf;:tri]oﬁ]mwde strueturel carr?Ed at the protein: Chemiga‘ molar ratio a¥1:1.1 in the 50 E%‘Z 1938-1'5.7338 b ® s 1 Multiple labeling probes are more likely to confidently assign residues that Fpbon S pdh TEMD
X o X X mM tris-HCl and 10 mM CacCl, buffer. The reaction solution was ggg 2037 N’D N’D 213 p 9p N y y 9 <
1 Side chain labeling experiments rely then purified with C2 Sep Pack (Waters, Milford, MA) and the S dmss N ND are solvent exposed (Figure 5). ; :
. . | . o _a0 O H’ x Lo . . .
on .proteln Structpre dynamics, the protem elution was lyophilized and kept at -80 °C for protease g‘é? Zez ¥ - 1 Although modified sites can be identified by InspecT search, manual REFERENCES
Z?(!Q;)s?gllg srﬁ:rif(;t::\gglr'e?geAnStA) and P : digestion. T T ' ' 22 validation is necessary due to the complication of possible isomers
. . . . 573 132.65 * * 213 i - -
the micro-environment of the residue 1 Protein Digestion and Mass Spectrometry Analysis §72  laied - . B (Figures 6 and 7). |
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v . . . . . . . ‘. ND: Not detected
The protein solution was mixed with trypsin at 20:1 weight ratio
with an organic digestion protocol? Peptides were separated " g ¢ )
with a five step run by Multidimensional Protein Identification right. Both residues are h'g:dlylzgpfseea‘lhm solvent with SASA at 58
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spectrometer for analysis (Figure 4). ¥ - . -

) : 76% Sequence Homology

Figure 7. 3D view of the modified peptide with neighboring Y401 and
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K402 residues. Solvent accessible surface area is shown in the up
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Combination of different labeling
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The biggest deviation between the BSA model and HSA X-ray
datais the loop region between residue 111-125. ol 2t
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Figure 1. Native Versus Denatured Protein i
Structures, Revealing Dramatic Differences In
Solvent Accessibility.

K labeled isomer with
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The labeling pattern is quite similar between the two proteins,
which is supportive of the homology model.

Y labeled isomer with
asmaller y?ion
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The modification sites were identified with InspecT# software

search with MS/MS spectra. The modified peptide spectrawere
verified manually.
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data and this methodology should be applicable to other protein
families.
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