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 analyte 
  – derivatization    379, 380  
 – distribution    320  
 – incorporation    4–6  
 – pre-concentration    380–383  
 – quantitation    388–401    
  analyte-to-matrix ratio,  see  molar analyte-to-

matrix ratio 
 Anchor-Chip™    381  
 anchor sample plates    27  
 angiotensin    384  
 angle of incidence of laser beam    46  
 antibiotics    373, 394, 395, 434  
  – resistance testing    435, 436    
   Aplysia californica     156, 157  
 apolar phospholipids    281–285  
 apoptosis    276  
 apparent mass resolution    215, 317  
 arachidonic acid    274  
 arginine    115  
 ASCII format    416,  417   
 assay formats    190–192  
 association disequilibrium    203, 208  
 atherosclerosis    274, 286, 297  
 atmospheric pressure (AP)-MALDI    19, 

 151–153 , 340,  342   
  – small-molecule MALDI    368, 398    
  atmospheric pressure (AP)-SMALDI    157, 

161,  162   
 attenuators    47  
 automatic gain control (AGC)    69  
 average masses    321, 322,  323 , 332  
 avidin     6   
 axial frequency    88, 89  
 axial motion    68, 69  
 axial TOF mass spectrometers    42, 53–55, 

431–437  

  a 
  ablation    9  
 ablation diameter    138, 139  
 absorption    9–13  
  – laser radiation    6–8    
  3-acetamido-6-aminoacridine    253, 

 261   
 acetocholine    389  
 acetylcholine esterase (AChE)    393  
 acid-induced fragmentation     115   
 acoustic time constant    9, 10  
 activated carbon    371  
 additive color model of light    140,  142   
 algae identifi cation    433  
 alignment    414, 416  
 alkali ion impurities    146  
 allele frequencies    179, 215–219  
 allele ratios     217 , 220,  221   
 alternative splicing    176  
 Alzheimer ’ s disease    296, 411  
 amino acid detection    381  
 amino acid residues     126   
 amino acid sequencing    108,  112 , 

114–116,  117   
 2-amino benzamide    266  
 9-aminoacridine (9-AA)    279,  280 , 

284–286, 288, 289, 292  
  – lipid mixtures    293–295    
  2-aminoacridone (2-AMAC)    253  
 5-aminosalicylic acid (5-ASA)    20  
 ammonium acetate    171,   187 , 188 
 ammonium citrate    186  
 ammonium ions    17, 170,  171   
 ammonium phosphate    29  
 anaerobic bacteria    432  
 analog-to-digital converter (ADC)    63, 

64  
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 6-aza-2-thiothymine (ATT)     25 , 186–188, 
297    

  b 
   Bacillus anthracis     433  
 background subtraction    413, 414, 416  
 bacterial analysis    156  
  Bacteroides     432, 436  
 base modifi cations    180–186  
 base protonation    170  
 base-specifi c cleavage    202, 208–215  
 Bayesian inference    415  
 beam diameter    44–46  
 beam divergence    44  
 Beer ’ s law    6  
 benzene    321 ,  322,   323  
 beta-elimination    250,  251   
 beta-lactams    436  
 bimodal mass distribution    328  
 biological fl uids    393, 394,  395   
 BioMap    144,  145   
 biomarkers    133, 134,  135 , 136, 411  
  – cancer    180  
 – lipids as    274    
  biotin–streptavidin complex    22, 195  
 biotinylated dideoxynucleotides    206,  207   
 biotyping of microorganisms 
  – cost-effectiveness    432, 434  
 – direct specimen analysis    434, 435  
 – interlaboratory comparison tests    433, 434  
 – resistance testing    435, 436  
 – routine applications/performance    433, 

434  
 – standard identifi cation    432, 433  
 – subtyping    435  
 – technique    431, 432    
  blood culture analysis    434  
 blood plasma    281, 381, 393,  395   
 bottom-up strategy    182, 183  
 bradykinin    380  
 brain lipids    296,  300   
 broad-polydispersity polymer    347, 349  
  Brucella     432  
  Burkholderia mallei     432    

  c 
  caffeine    383 ,  384,   385  
 calibration constant    54, 66  
 calibration curves     350   
 calibration equation    54, 66  
  Campylobacter     435  
 cancer    29  
  – biomarkers    180  
 – gangliosides in treatment    242  
 – glycan studies     259   

 – glycosphingolipids    254  
 – peptide profi ling    411, 418 ,  419,   423  
 – primer extension studies    216    
  cancer tissue/cells    148,  149 , 154–157  
  – microdissection    158    
  capillary electrophoresis (CE)    180, 215, 

242, 243, 397  
 capillary HPLC    399–401  
 carbohydrates    384, 385, 387  
  – chain fragmentation     258     
  carbon dioxide lasers    51  
 carbon nanotubes (CNTs)    371, 372, 394  
 carcinogens    20  
 carcinomas,  see  cancer 
 cardiolipin    289–291  
 cationization reagent    317–320, 338  
 cell sorting and capturing    158, 160  
 cellular analysis    156,  157   
  – direct cellular/subcellular imaging    157, 

158,  159   
 – individually isolated cells   156, 157   
  centroid    93  
 ceramide    241, 242  
 cerebrospinal fl uid (CSF)    411, 412  
 cetyltrimethylammonium bromide (CTAB)   

 383  
 charge-induced fragmentation    114, 116  
 charge-remote fragmentation    114  
 charge-tagging    197–199  
 chemical matrix    3  
 chemical noise    64, 69, 70, 76  
 chloramines    297, 298  
 4-chloro- α -cyanocinnamic acid (ClCCA)    19, 

24,  25 , 285, 298  
 chlorohydrins    297  
 cholesterol    274,  275 , 276, 281–284  
 cholesterol ester transfer protein (CETP)   

 220,  221   
 cholesteryl esters     275 , 281–284  
 cinnamic acid    11  
 citrate buffer    372  
 classifi er construction    412, 418  
 classifi er learning algorithm    425  
 cleavage 
  – base-specifi c    202, 208–215  
 – photocleavage    200  
 – photolytic    387  
 – proteolytic    108, 109,  112 , 263    
  clinical applications    124, 125  
  Clostridia     432  
 cluster formation    11, 12, 15, 16, 317  
 clustering 
  – algorithm    414  
 – hierarchical    421, 422,  423     
  cobalt nanoparticles    3  
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 codeine     395   
 collision cell    58, 59  
 collisional cooling    48, 49  
 collisional cross-section    83  
 collisionally activated dissociation (CAD),  see  

collisionally induced dissociation (CID) 
 collisionally induced dissociation (CID)    18, 

20, 50, 51  
  – FTICR-MS/MS    71  
 – peptides    114  
 – polymers    340  
 – QIT-MS/MS    78    
  colloidal gold    375  
 colloidal silver    373  
 color look-up tables (CLUT)    140,  141   
 common exchange data format    144  
 common peak    416  
 comparative sequence analysis    205–215  
 complementary DNAs (cDNAs)    215, 219, 

220  
 compomers    209  
 composition-based sequencing (CBS)    

163  
 computational analysis    412  
 computational tools    123, 124  
 confocal laser scan fl uorescence     6   
 confocal laser scanning microscopy (CLSM)   

 21, 26  
 congenital disorder of glycosylation (CDG)  

  247,   252  
 continuous extraction mode     316   
 controlled vocabulary    144  
 copeptin     153   
 copolymers    345, 346, 350, 351,  352   
 copper chloride    319,  320   
 copper nitrate    317,  318 , 319,  320   
 correction factor     217 , 218  
 covalent adducts    180–186  
 cross-validation    420, 421, 425  
 crosslinking reactions    189, 190  
 cryodetectors    63  
 crystallization    4, 26, 145–147,  324 , 380  
 curved fi eld refl ectrons    56, 58  
 curved linear ion trap (C-trap)    88, 90  
  α -cyano-4-hydroxycinnamic acid (CHCA)   

 154,  280 , 370, 385, 391  
  α -cyano-4-hydroxycinnamic acid methyl ester 

(CNME)    170  
  α -cyano-chloro-cinnamic acid (CCLCA)     

280   
  α -cyanocinnamic acid (CCA)    5, 16  
 cyanogen bromide    109  
 cyclotron motion    68  
 cysteines    109  

 cystic fi brosis    303, 432  
 cytidine analogs    183    

  d 
  Dalton (Da)    94  
  Daphnia galeata     296  
 data acquisition    389, 412  
  – workfl ow    416, 417    
  data analysis workfl ow     420   
 data collection protocol    389  
 data exchange    143, 144,  145   
 data preprocessing    413–418  
 data processing 
  – MALDI-TOF    62–64  
 – MSI    143, 144,  145   
 – polymer analysis     315 , 341–344  
 – two stages    412    
  DataCube Explorer    144,  145   
 DataExplorer    415,  417   
 daughter ions    49, 51  
 de-novo sequencing     117 , 152, 163, 175  
 decay constant    66  
 deglycosylation    248 ,  249,   250 , 252 
  – in  18 O-containing media    265    
  deisotoping    415  
 delayed extraction (DE)    55, 56, 120, 316  
  –  see also  time-lag focusing (TLF)   
  desorption    9–13  
  – lasers     43     
  desorption electrospray-ionization (DESI)   

 299  
 desorption/ionization on silicon (DIOS)    3, 

368, 374, 375,  376 , 392, 393  
  – with solid–liquid extraction    381–383    
  detectors 
  – cryodetectors    63  
 – ion detectors    62–64  
 – saturation    47, 62    
  DHB,  see    2,5-dihydroxybenzoic acid 

(2,5-DHB) 
 DHB butylamine (DHBB)    392  
 DHB-pyridine    392  
 DHBs, 2,5-dihydroxybezoicacid plus 5–10% 

2-hydroxy-5-methoxysalicylic acid    14, 19, 
24, 11, 294  

 diacylglycerols (DAGs)     275 , 281–284  
 1,5-diaminonaphthalene (1,5-DAN)    20  
 diammonium citrate (DAC)    29  
 dideoxynucleotides (ddNTPs)    193, 195, 

206,  207   
 diethanolamine    374  
 digital storage oscilloscope    53, 63  
 digitonin    2  
 dihydrofolate reductase (DHFR)    400,  401   
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 2,6-dihydroxyacetophenone (DHAP)    23,  25 , 
29 ,  110,   111 , 188 

 2,3-dihydroxybenzoic acid (2,3-DHB)    290  
 2,5-dihydroxybenzoic acid (2,5-DHB)    4, 5 , 

 6,   14 , 24,  25 , 370 
  – additives    29  
 – glycan analysis    244  
 – ISD spectra    20  
 – lipid analysis    279,  280 , 282, 284–288  
 – lipid mixtures    293–295  
 – peptide analysis    111,   146,   147  
 – polymers    317, 318  
 – protein analysis    109,  110   
 – small-molecule MALDI    385  
 –  see also  dihydroxybenzoic acid (DHBs)   
  2,6-dihydroxybenzoic acid (2,6-DHB)    5,  6   
 2,5-dihydroxybenzoic acid plus   5–10% 

2-hydroxy-5-methoxysalicylic acid (DHBs)   
  14 , 19, 24,  111 , 294  

 3,4-dihydroxyphenylalanine (DOPA)    388, 
389  

 1,8-bis(dimethylamino)-naphthalene 
(DMAN)     280 , 292  

 dip-pen nanolithography (DPN)    161  
 1,2-dipalmitoyl- sn -

phosphatidyloethanolamine (DPPE)     
298   

 direct protein identifi cation/localization   
 160–162  

 disease profi ling    411, 412  
  – cancer    411, 418,  419   
 – statistical analysis    420  
 – unsupervised methods    422,  423     
  dithiothrietol (DTT)    248  
 DNA     106   
  – alkylation    192  
 – array technology    161  
 – complementary DNAs (cDNAs)    215, 219, 

220  
 – mixtures/pools    215–219  
 – negative-ion mode MS     171     
  Domon and Costello nomenclature system   

  258   
 dried droplet technique    4, 24, 26,  28   
  – peptide analysis    111,   146,   147  
 – protein analysis    109,  110   
 – small-molecule MALDI    377, 380    
  drift tube cells    87  
 drug analysis    372, 386  
  – quantitation    389–391    
  drug monitoring    154,  155   
 Duchenne muscular dystrophy    149  
 dynamic range    63, 301, 331–335  
 dynodes    62    

  e 
  egg tempera paints    299  
 electron-capture dissociation (ECD)    49, 51  
  – QIT-MS/MS    78    
  electron detachment dissociation (EDD)    52  
 electron-induced dissociation (EID)    52  
 electron transfer dissociation (ETD)    49, 51  
  – QIT-MS/MS    78  
 – QIT-TOF    83    
  electrospray deposition of matrices    147, 150  
 electrospray ionization (ESI)    1, 2, 80,  81   
  – drug quantitation    390  
 – glycoproteins    245  
 – ion mobility spectrometry    86  
 – lipids    277  
 – noncovalent complexes    22  
 – nucleic acids    169  
 – protein analysis    107, 108  
 – small-molecule MALDI    368, 380    
  electrospray sample deposition (ESD)    379  
 EndoH glycosidase    248  
 energy density    7, 8  
  –  see also  fl uence   
  environmental applications    394–397  
 enzyme inhibitors     382   
 enzymes    274  
  – activity and inhibition    391–393  
 – digestion    160, 161,  162   
 – reactions    191  
 – recombinant    105  
 –  see also  restriction enzymes   
  epoxidation    348,  350   
 Er:YAG laser    9, 10,  11 , 43, 94  
 ethanol    321 ,  322,   323  
 ethidium bromide    187  
 5-ethyl-2-mercaptothiazole (EMT)     280   
 ethylaminylation     251   
 ethylene oxide (EO)    345, 346, 351,  352   
 excitons    13  
 exoglycosidase arrays    258, 260, 262, 263  
 expectation-maximization (EM) algorithm   

 203  
 exploratory analysis    412, 421  
 external ionization    67, 68  
 extraction 
  – delayed    55, 56, 120, 316  
 – lipids    279, 281, 284, 294–296  
 – solid–liquid    381–383  
 –  see also  solid-phase extraction (SPE)    

  f 
  false-positives    76  
 fast atom bombardment (FAB)    1, 2, 251, 

285, 313  
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 Fellgett advantage    70  
 fi eld desorption (FD)    1  
 fi eld free drift region     59   
 fi ltering methods    425  
 fi ngerprinting    432  
 fi rst-shot phenomenon    21, 23, 187  
 fl ap endonucleases (FENs)    200,  201   
 FlexAnalysis    415, 416  
 fl uence    6, 8  
  – adjustment of    47  
 – defi nition    44  
 – threshold    12, 13, 63    
  fl uorescence microscopy    136, 150  
 fl uorescence resonance energy transfer 

(FRET)    21  
 fl uorine excimer laser    51  
 focal diameter    138, 140, 154  
 formalin-fi xed paraffi n-embedded (FFPE) 

samples    160  
 Fourier transform-ion cyclotron resonance 

(FTICR) MS    42, 64–70  
  – MALDI-Q-FTICR-MS    80,  81   
 – nucleobase modifi cations    180, 181  
 – polymers    328, 330, 331  
 – principle of     65   
 – quadrupole FT hybrids    80–82  
 – small-molecule MALDI    388  
 – tandem MS    70–72    
  Fourier transform mass spectrometer 

(FTMS)    41, 64,  67   
 fractions (chromatographic)    348,  

 349  
 fragmentation 
  – acid-induced     115   
 – carbohydrate chain     258   
 – charge-induced    114, 116  
 – effi ciency    94  
 – gas-phase    169, 181–183  
 – peptides    49, 50  
 –  see also  ion fragmentation   
   Francisella tularensis     432  
 free fatty acids (FFA)    291, 292  
 frontal affi nity chromatography (FAC)   

 399–401  
 FTICR,  see  Fourier transform-ion cyclotron 

resonance (FTICR) MS 
 fucose    260,  261   
  α -fucosidase     263   
 full-width at half-maximum (FWHM)    52, 

94,  174     

  g 
  G-specifi c cleavage    210, 211  
  β -galactosidase     263   

 gangliosides    48, 49, 254, 255  
  – cancer treatment    242  
 – high-performance TLC    398, 399  
 – mouse brain     255–257     
  gas chromatography-mass spectrometry 

(GC-MS)    379  
 gas-phase basicity    19  
 gas-phase fragmentation    169, 181–183  
 gas-phase protonation model    14, 16, 17  
 Gaussian distribution    332,  333 , 414  
 gel electrophoresis    107, 112, 119  
 gel permeation chromatography (GPC)   

 321, 347, 348 ,  349,   350 , 397 
 gene amplifi cation    215–222  
 gene expression    219–222  
 genetic markers    175–190  
 GenoSNIP assay    199, 200  
 genotyping    192–205  
 gluconolactone    392  
 glucose    372 ,  373,   378 , 392 
 glucosone    392  
 glycans    239–241  
  – MALDI-MS    243–248, 250–253  
 – profi ling    242  
 – quantitative analysis    265, 266  
 –  see also  N-glycans   
  glycerol    11,   25,   175,   187 , 301 
 glycerophospholipids     275   
 glyco-tandem mass tags (glyco-TMTs)    266  
 glycolipids    296  
 glycomics    239  
 glycopeptides    248,  251   
  – characterization    263–265, 387  
 – quantitative analysis    266, 267    
  glycophorin A    260,  262   
 glycoproteins    239–241  
  – MALDI-MS    243–248    
  glycosidases    118  
 N-glycosidic bond    172, 183  
 glycosphingolipids (GSLs)    241, 242  
  – MALDI-MS    253–255  
 – profi ling    243    
  glycosyl-phosphatidylinositol(GPI) lipid 

anchors    240  
 glycosylation    239, 240  
  – N-glycans    255  
 – O-glycosylation    260, 262  
 – patterns     247 , 248  
 –  see also  deglycosylation   
  GOOD assay    170, 198–200, 204  
 gram-negative non-fermenting bacteria   

 432, 434  
 grand-daughter ions    49, 51  
 graphite    292, 370, 371  
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 grayscale values/images     135 , 140, 141,  142   
 green fl uorescent portein (GFP)    136  
 guanidinium derivatives    188    

  h 
  hemoglobin    23  
 half-lives     391   
 haplotypes/haplotyping    179, 203–205  
 HapMap    179  
 “hard” matrix    19  
 hazardous waste    386  
 heatmapping    422,  423   
 HeLa cells    157,  158   
  Helicobacter pylori     435  
 helium    73, 74  
 hen egg yolk    292–294,  295 , 301,  302   
 herceptin,  see  immunoglobulin G (herceptin) 
 hierarchical clustering    421, 422,  423   
 high energy quartz/quartz fi bers    46  
 high-fi eld asymmetric ion mobility 

spectrometry (FAIMS)    87  
 high-performance anion-exchange 

chromatography (HPAEC-PAD)    242, 266  
 high-performance liquid chromatography 

(HPLC)    113, 122, 180  
  – capillary    399–401  
 – glycans    242, 243, 248,  249   
 – lipids    276  
 – nano-HPLC    243, 253, 254  
 – reverse-phase    122, 254  
 – small-molecules    392, 397    
  high-performance TLC (HPTLC)    243,  255 , 

398, 399  
 high-repetition lasers    389  
 high-throughput processes    124, 197, 208, 

389, 390  
  – peptide profi ling    411–426    
  high-vacuum conditions    286, 289  
 higher-energy collision dissociation (HCD)   

 90  
 hold-out validation    420  
 homogeneous assays    197  
 hot-spot phenomenon    30  
 human genome    175, 176, 178  
  – large-scale sequencing    208    
  Human Genome Project    176, 178  
 human liver microsomes    390,  391   
 hybrid mass spectrometers 
  – ion mobility spectrometry    83–87  
 – nucleic acids    172, 174  
 – QIT-TOF    82, 83  
 – quadrupole FT    80–82  
 – quadrupole TOF    79, 80  
 –  see also  Orbitrap   

  hydrazinolysis    248, 250  
 hydrophilic interaction chromatography 

(HILIC)    109,  110 , 116,  118 , 266  
 2-hydroxy-5-methoxybenzoic acid    19, 24, 

 25 , 29 ,  see also  DHBs 
  α -cyano-4-hydroxycinnamic acid (HCCA)    4, 

19, 24,  25   
  – DHB mixtures    29  
 – peptide analysis     111   
 – protein analysis    109,  110   
 – surface preparation    27,  28     
  hydroxyl radicals    284, 297  
 2-(4-hydroxyphenyl)benzoic acid (HABA)   

 315,  316 , 317,  329   
 3-hydroxypicolinic acid (3-HPA)    5,  25 , 170, 

 174   
 hypochlorous acid (HOCl)    297, 298    

  i 
  ifosfamide    154  
 imatinib    154,  155   
 immobilized CNTs    372  
 immobilized metal affi nity chromatography 

(IMAC)    109,  110 , 116, 190  
 immunoglobulin G (herceptin)    244 ,  245,  

 249 , 253,  264,   265  
 imzML format    143, 144,  145   
  in-silico  mining of data    179, 213  
 in-source-decay (ISD) ions    18, 20, 49  
  – tandem TOF    57    
  in-vivo metabolic labeling    123  
 incorporation and complete chemical 

cleavage assay (ICCC)    202, 203  
 independent validation    420  
 index of refraction     11   
 trans-3-indoleacrylic acid (IAA)    317, 

318  
 infi nite conjugation    45, 46  
 infrared (IR)-MALDI    8, 93  
  – absorption/desorption    9, 10,  11   
 – lasers    43  
 – lipids    301  
 – noncovalent complexes    23    
  infrared multiphoton dissociation 

(IRMPD)    51, 71, 72, 78  
 inorganic matrices     369 , 370–374  
 insulin     147   
 intensity correction     343   
 “intensity fading”    23  
 internal ionization    67  
 internal standard (IS)    219, 220, 388, 389, 

391, 398  
 internal validation accuracy    420  
 Invader assay    200–202, 219  



 Index  451

 5-iodo-dexoyuridine    190  
 iodoacetamide    248  
 ion cyclotron resonance (ICR)    71, 150  
 ion cyclotron resonance (ICR) cell    66–68, 

80  
 ion detectors    62–64  
 ion electron reactions     50   
 ion-exchange beads    192  
 ion-exchange resin    196, 197  
 ion-formation    146  
 ion fragmentation    17–21, 48, 170, 172–174  
  – at elevated pressure    48, 49  
 – FTICR MS    70–72  
 – tandem MS    49–52    
  ion mobility spectrometry (IMS)    83–87  
 ion-transfer optics    61  
 ion traps    42, 72–74  
  –  see also  linear ion traps (LITs)   
  ion yield    14, 15, 169  
 ionic liquid matrix (ILM)    23, 30  
 ionization    8, 13–17  
  – external    67, 68  
 – internal    67  
 – peptides    15, 17, 113    
  Irganox    284, 295  
 irradiance    44  
 isobaric tags for relative and absolute 

quantitation (iTRAQ)    267  
 isotope-coded affi nity tags (ICAT)    266    

  k 
   k  nearest neighbor algorithm    425    

  l 
  laser capture microdissection    158, 160  
 laser desorption/ionization (LDI)    313  
 laser desorption (LD)    282  
 laser microprobe mass analyzer (LAMMA)   

 2, 137  
  – ion fragmentation    18    
  laser radiation    2, 4  
  – absorption    6–8    
  laser repetition rate    214  
 laser shots    389  
 lasers 
  – MALDI-MS    42–47  
 – wavelength and photon energy     43     
  lateral resolution    135–139  
  – limitations of    154  
 – various    148–154    
  leave-one-out cross validation (LOOCV)   

 420  
 lectin affi nity columns    264  
 lectin arrays    242  

 “lift” TOF mass spectrometer    18, 58, 59  
 limits of detection    52, 94  
  – FTICR-MS    69, 70    
  LINAC    80  
 linear ion traps (LITs)    73, 76–78  
  – Orbitrap     88 , 90  
 – Thermo LTQ-FT    82    
  linear mode-MALDI     246 , 247  
 linear-TOF    172,  173   
 linear-trap quadrupole (LTQ)-FT    69, 82  
 linkage criteria    422  
 linkage disequilibrium (LD)    203, 208  
 lipid analysis    278,  280   
  – classes and characteristics    281–292  
 – matrix    278, 279  
 – mixtures    292–296  
 – problems in    276, 277  
 – sample preparation, extraction and 

purifi cation    279, 281  
 – TLC/MALDI    301–303    
  lipids    273–276  
  – brain lipids    296,  300   
 – chemical structures     275   
 – MALDI-MS imaging    299, 300  
 – oxidation products    283, 284, 297–299    
  lipodomics    276  
 liquid chromatography (LC)    107, 119, 122  
  – capillary and frontal affi nity    399–401  
 –  see also  high-performance liquid 

chromatography (HPLC)   
  liquid matrices    29, 93,  369 , 374  
  Listeria     435  
 lithium hydroxide    332  
 lithium ions     341   
 low-density lipoproteins (LDLs)    274  
 low-molecular mass (LMM) compounds,  see  

small-molecule MALDI 
 LTQ Orbitrap XL     88 , 90, 92 ,  153,   155  
 “lucky survivor” model    15–17  
 lysophosphatidic acid (LPA)    290  
 lysophosphatidylcholine (LPC)    277, 286, 

289, 296, 297, 299  
 lysophospholipids (LPLs)    286    

  m 
   m / z  range    58, 61, 70  
  – data preprocessing    413, 414, 416  
 – MALDI-QIT    76  
 – RF-only guides    77  
 – tissue imaging     151     
  magnetic beads    191, 196, 206, 411, 412  
 magnetic nanoparticles    372  
 magnetron motion    68  
 Mann–Whitney  U -test    424  
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 MarkerView    415, 416,  417   
 Mascot    115,   121,   124  
 mass accuracy    52, 95  
  – base modifi cations    181  
 – FTICR-MS    64, 69  
 – identifi cation and characterization    162, 

163  
 – orthogonal TOF    61  
 – polymers    326–331  
 – refl ectron TOF    56  
 – in tissue imaging    150    
  mass analyzers    52–62  
  – orthogonal TOF    60, 61  
 – tandem mass spectrometry    61, 62    
  mass-based classifi cation (MBC)    163  
 mass calibration    59  
 mass-fi ltering mode    79  
 mass range 
  – MCPs    62  
 – nucleic acids    172  
 – polymers    335–338  
 – profi le spectra    431  
 – QITs    73    
  mass resolution    52  
  – apparent    215, 317  
 – axial TOF    55  
 – FTICRMS    64  
 – identifi cation and characterization    162, 

163  
 – polymers    326–331  
 – QTOF-IMS    86  
 – refl ectron TOF    56  
 – in tissue imaging    150  
 –  see also  resolving power   
  mass shift    319  
 mass signals     135 , 136, 202,  212 , 213,  217   
 mass spectrometers    41  
  mass spectrometry (MS) 
  – lipids    277  
 – N-glycans    255–260,  261   
 – protein analysis    106, 107    
 mass spectrometry imaging (MSI) 
  – cell sorting and capturing    158, 160  
 – data processing and data exchange    143, 

144,  145   
 – direct protein identifi cation/localization   

 160–162  
 – history    136, 137  
 – identifi cation and characterization    162, 

163  
 – matrix deposition    144–148  
 – organisms, organs and tissues    148–154  
 – visualization of information    140–143  
 – whole-cell and single-cell    154–158    
  mass-to-charge ratio,  see   m / z  range 

 MassEXTEND assay    196–198, 204, 205  
 Mathieu stability diagrams    73, 74  
 MATLAB    420  
 matrix 
  – crystallization,  see  crystallization 
 – lipid analysis    278, 279  
 – optimal choice    24–26  
 – polymer analysis    315–317  
 – small-molecule MALDI    368,  369 , 

370–377    
  matrix additives    29, 30, 160  
 matrix-assisted inlet ionization (MAII)    3  
 matrix-assisted laser desorption/ionization 

(MALDI)    1  
  – absorption/desorption process    9–13  
 – absorption of laser radiation    6–8  
 – analyte incorporation    4–6  
 – anchor sample plates    27  
 – discovery of principle    2, 3  
 – at elevated pressure    48, 49  
 – ionization    8, 13–17  
 – lateral resolution    148–154  
 – matrix optimization    24–26  
 – in micro dimensions    137–139  
 – noncovalent compounds    21–23  
 – surface preparation    27,  28     
  matrix-assisted laser desorption/ionization 

(MALDI) ions 
  – fragmentation    17–21, 48  
 – Orbitrap    90, 91  
 – tandem MS    49–52    
  matrix-assisted laser desorption/

ionization-MS (MALDI-MS)    133–136  
  – base modifi cations/covalent adducts   

 180–186  
 – clinical applications    124, 125  
 – computational tools    123, 124  
 – glycans and glycoproteins    243–248, 

250–253 ,  256,   257  
 – glycosphingolipids    253–255  
 – lasers for    42–47  
 – lipids    299, 300  
 – nucleic acid analysis    169–175, 190–192, 

222, 223  
 – polymers    314–352  
 – protein analysis     107 , 108  
 – protein biochemistry    111–119  
 – proteomics applications    119–123  
 – sample preparation for protein analysis   

 108–111  
 – technical principle scheme     135   
 – with TLC    301–303  
 –  see also  atmospheric pressure (AP)-MALDI; 

matrix-assisted laser desorption/ionization 
TOF (MALDI-TOF)   
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  matrix-assisted laser desorption/ionization 
MS/MS (MALDI-MS/MS),  see  tandem 
mass spectrometry (MS/MS) 

 matrix-assisted laser desorption/ionization 
QIT (MALDI-QIT)    75, 76  

 matrix-assisted laser desorption/ionization 
TOF (MALDI-TOF) 

  – base modifi cations    181,  182   
 – comparative sequence analysis    205–215  
 – exoglycosidases     263   
 – haplotyping    203–205  
 – high-throughput peptide profi ling   

 411–426  
 – ion detectors and data processing    62–64  
 – lipid analysis     280 , 292–296 ,  see also  lipid 

analysis 
 – nucleic acid quantitation    215–222  
 – nucleic acids    191  
 – SNP and mutation analysis    192–203  
 –  see also  matrix-assisted laser desorption/

ionization-MS (MALDI-MS); time-of-fl ight 
mass spectrometry (TOF-MS)   

  matrix crystal size    145–147  
 matrix deposition    144–148  
 matrix-free materials     369 , 374–347,  378   
 matrix suppression    383 ,  384,   385  
 mellitin    2,  147   
 2-mercaptobenzothiazole (MBT)     280   
  meso -tetrakis(pentafl uorophenyl)porphyrin 

(MTPFPP)    291, 292  
 metabolism studies    386  
 metal ion adducts    338,  339   
 metastable decay    42, 48–50  
  – FTICR-MS    70  
 – tandem TOF    57, 58    
  methanol    321 ,  322,   323  
 methicillin-resistant  Staphylococcus aureus  

(MRSA)    435  
 2-hydroxy-5-methoxysalicylic acid (MSA)     14   
 methyl iodide    251  
 methylene blue    187  
 microarrays    160, 221, 419  
 microbacteria resistance testing    435, 436  
 microbacterial subtyping    435  
 microchannel plate (MCP)    53, 62, 335, 337  
 microdissection    158, 160  
 microfocal diameter    154  
 microorganisms,  see  bacterial analysis; 

biotyping of microorganisms 
 microsatellites    177, 178, 192  
 microscope mode    137, 139  
 miniaturized solid-phase extraction    109,  110   
 Mirion imaging software    144,  145   
 mobile proton    114, 116  
 molar absorption coeffi cient    6–8  

 molar analyte-to-matrix ratio    4, 5, 337, 351  
  – small molecules    370, 383 ,  384,   385,  397   
  molecular dynamics (MD) simulations    12  
 molecular haplotyping    204  
 molecular mass distribution    313, 342, 343, 

390  
 molecular modeling, ionization    16  
 molecular scanner technique    160  
 monoclonal antibody    247,   262  
 mouse brain ganglioside (MBG)     255–257   
 Mowse score     121   
 mucin    262  
 multiple excitation collisional activation 

(MECA)    71  
 multiple reaction monitoring (MRM)     396 , 

397  
 multiple testing adjustment    424  
 multiplexing    191, 193, 195,  198   
 multipole ion optics    68  
 multipole storage-assisted dissociation 

(MSAD)    74  
 mutation analysis    192–203  
 mutations    178, 208  
  Mycobacterium tuberculosis complex  (MTBC)   

 433  
 myelin peptides     162   
 myeloperoxidase (MPO)    297  
 myoglobin     14   
 mzML format    143    

  n 
   N -acetylgalactosamine (GalNAc)    240,  241   
  N -acetylglucosamine (GlcNAc)    240,  241 , 

248  
  β -N-acetylhexosaminidase     263   
  n -fold cross-validation    421  
 N-glycans    240 ,  241,   246,   252  
  – MS and MS/MS    255–260,  261   
 – release    248–250,  251     
  N-hydroxysuccinimide    380  
  N  x  P  table    413,  415,  417,   420  
 nano-HPLC    243, 253, 254  
 nanoparticles    3, 161, 371–373  
 nanostructure initiator mass spectrometry 

(NIMS)    377,  378 , 394,  395   
 nanosubstrates    372  
 narrow-polydispersity polymer    347, 349  
 Nd:YAG laser     12 , 26, 41, 43, 95  
 negative-ion mode    170,  171 , 251, 254,  257   
  – lipids     295     
  neurological diseases    411  
 neuropeptides    150, 152,  157   
 nicotinamide    17  
 nicotinic acid    23,  25   
 nitrobenzylalcohol     12   
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 nitrocellulose    2, 282, 380  
 nitrogen gas lasers    43, 45, 301  
 noise    95  
 non-solvent    323, 324  
 non-tuberculosis mycobacteria (NTM)    433  
 noncovalent complexes of nucleic acids   

 186–190  
 noncovalent compounds    21–23  
 nonphenylethoxylates (NPEs)    394  
 normalization    414, 416  
 nuclear magnetic resonance (NMR)    106, 

277  
 nucleic acid analysis    169–175  
  – assay formats    190–192  
 – future perspectives    222, 223  
 – quantitation    215–222    
  nucleic acids 
  – base modifi cations/covalent adducts   

 180–186  
 – ionization    16, 17  
 – noncovalent complexes of    186–190  
 –  see also  DNA; RNA   
  nucleotide analogs    183  
 null hypothesis    424  
 numerical aperture    46, 95, 138    

  o 
  O-glycans    240,  241   
  – release    248–250,  251     
  O-glycosylation    260, 262  
  18 O labeling    184,  185 , 265, 266  
 off-line fraction collection    397–400  
 on-line fraction collection    400  
 one-bead–one-compound (OBOC) method   

 387  
 op1Analyzer    416,  417   
 opaque matrices    160  
 optical fi bers    46, 47  
 optical parametric oscillator (OPO) laser   

 10,  11 , 43, 95  
 optimization 
  – MALDI quantitation     396 , 397  
 – matrix    24–26    
  orbital trapping    139, 150,  152   
 Orbitrap    69, 87–92 ,  153,   155  
  – cellular imaging    157    
  organ imaging    148–154  
 organic matrices    368 ,  369,  370 
 organism imaging    148–154  
 orthogonal TOF mass analyzers    60, 61, 

150, 174, 254  
  –  see also  quadrupole time-of-fl ight (QqTOF)   
  ovalbumin    244,  245   
 overfi tting    421  

 oversampling    139, 140  
 oxidation products, lipids    283, 284, 

297–299  
 oxytocin     153     

  p 
   31 P NMR    277  
  p -value    424  
  para -nitroanaline (PNA)    279,  280 , 286, 

289  
  para -toluenesulfonic acid (PTSA)    371  
 pathogens    215  
 Paul-traps    72  
 peak detection    414, 416  
 peak lists    432  
 “peeling” reactions    250  
 penetration depth    7–9, 92  
 peptide analysis    146,   147 , 150, 152,  153  
  – differential    424  
 – matrix-free approach     376 , 377  
 – sample preparation    108–111  
 – small peptides    383, 384, 387    
  peptide arrays    161  
 peptide mass fi ngerprinting    119, 156,  157   
 peptide mass mapping    107–109, 113  
  – protein identifi cation    119–122    
  peptide N-glycosidase (PNGase)    248 ,  249,  

 250 , 252, 264,  265  
 peptide nucleic acids (PNAs)    186  
 peptide sequencing,  see  amino acid 

sequencing 
 peptides 
  – clustering    421, 412,  423   
 – fragmentation    49, 50  
 – glycopeptide separation    264  
 – high-throughput profi ling    411–426  
 – identifi cation    417, 418,  419   
 – ionization    15, 17, 113  
 – MALDI-QITs    76  
 – mass resolution    55  
 – surface preparation    27  
 – tandem TOF    57    
  permethylation    250–253  
 PHASE algorithm    203  
 phenylalanine    381  
 phenylhydrazine (PHN)    248 ,  249,   259,   260 , 

262 
 phosphate backbone    169, 170,  171 , 192, 

197, 198  
 phosphatidic acid (PA)     275 , 276, 289–291  
 phosphatidylcholines (PCs)    4,  275 , 276, 

285–289  
  – in hen egg yolk    293, 294  
 – isomers    277  
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 – MALDI-TOF    278  
 – oxidation reactions    297    
  phosphatidylethanolamine (PE)     275 , 276, 

279, 285–289, 294  
  – oxidation products    297, 298  
 – TLC    301,  302     
  phosphatidylglycerol (PG)     275 , 276, 289–291  
 phosphatidylinositol (PI)    240,  275 , 276, 

289–291  
  – in hen egg yolk    293, 294, 301    
  phosphatidylserine (PS)     275 , 276, 289–291  
 phosphodiesterase    199, 200  
 phospholipase A 2  (PLA 2 )    289  
 phospholipase C (PLC)    288  
 phospholipid analysis    148–150,  151–153   
  –  see also  lipid analysis   
  phospholipids     274   
  – animal cellular    276  
 – apolar    281–285  
 – chemical structures     275   
 – zwitterionic    285–289  
 –  see also  lipids   
  phosphoric acid    29  
 phosphorothioate    199, 200  
 phosphorylated phosphoinositides    289–291  
 photocleavage    200  
 photodissociation     50 , 51, 71  
  – QIT-MS/MS    78    
  photolytic cleavage    387  
 photon energy     43   
 photon fl ux    8  
 physical matrix    3  
 PinPoint assay    193, 195  
 pixels    140–142  
 plant metabolites    377  
 plasma desorption (PD)    2, 8  
 plasmalogens    276, 296  
 plasticizers    281, 284, 295  
 plume photographs    10 ,  11,   12  
 poly-phosphoinositides (PPIs)    290  
 polyamides    325  
 polybutadiene    348,  350   
 polyclonal antibodies     249   
 polydexoythymidine (poly-dT)    190  
 poly(dimethylsiloxane)    325,  326   
 polydispersity (PD)    321,  323 , 342, 347  
 poly(ethylene glycol)    314, 325, 328,  329   
  – MALDI MS     316   
 – tandem mass spectra     341     
  polyethylenes    338,  339 , 347  
 polyisoprene    317,  318 , 319,  320 , 337,  350   
 polymer analysis    313, 314, 352–354  
  – attributes/limitations of MALDI-MS   

 344–352  

 – data processing     315 , 341–344  
 – instrumentation/measurement     315 , 

326–341  
 – sample preparation    314–326    
  polymer incorporation    324  
 polymer precipitation     324 , 325  
 polymerase chain reaction (PCR)    177, 183, 

 184 , 192  
  – comparative sequence analysis    209–211  
 – competitive    220  
 – in haplotyping    204, 205  
 – ICCC    202  
 – primer extension    193,  194 , 195  
 – real-time    220, 221    
  polystyrene    319, 321 ,  322,   323,   327  
  – blends    334,  343   
 – mass accuracy/resolution     330   
 – mass range    335,  336 , 337  
 – sensitivity    332,  333     
  porous silicon (pSi)    292, 374,  375 , 377, 382  
 porphyrins    370  
 positive-ion mode    170, 198, 199 ,  251,   252 , 

254,  256  
  – lipids    283,   287,   291,   293,   298,   300    
  post-source-decay (PSD) ions    18, 20, 49, 

57, 58  
  – base modifi cations    180  
 – curved fi eld refl ectrons    56  
 – lipid analysis    284, 288  
 – polymer analysis    338,  339   
 – PSD scan    58  
 – small-molecule MALDI    374, 375,  376     
  post-transcriptional modifi cations    222  
 post-translational modifi cations (PTMs)   

 116, 118, 119, 222  
 potassium chloride    319 ,  320,   378  
 potassium salts    170,  171   
 precursor ions    56, 57  
 prediction model    424  
 pressure, elevated    48, 49  
 prestructured sample supports    380, 381  
  Prevotella     432  
 primer extension    193,  194 , 195,  198 , 199, 

200  
  – and allele frequencies    215, 216, 218, 220, 

 221     
  principal distribution    319  
 principal component analysis (PCA)    421  
 PROBE assay    195, 196  
 product failure analysis    344–346  
 profi le spectra    431, 432  
 Progenesis MALDI    415, 416  
 projection pursuit method    421  
 propylene oxide (PO)    345, 346, 351,  352   
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 protein analysis    106–108  
  – computational tools    123, 124  
 – ISD spectra    20  
 – quantitation    122, 123  
 – sample preparation    108–111    
  protein biochemistry    111–119  
  – peptide mass mapping    113  
 – peptide sequencing    114–116,  117   
 – post-translational modifi cations    116, 118, 

119    
  protein chips    29  
 protein profi ling    124, 125  
 ProteinCenter    123,  124   
 proteins 
  – DHB as matrix    24  
 – direct identifi cation/localization    160–162  
 – identifi cation    119–122  
 – research    105  
 – synthesis    105,  106     
  proteolytic digestion/cleavage    108, 109, 

 112 , 263  
 proteomics    106  
  – analytical strategies     107   
 – biomarkers    133, 134  
 – MALDI-MS applications    119–123    
  proton affi nity    17, 19  
 “proton sponge”    292  
 ProTS    415, 416  
 PSD,  see  post-source-decay (PSD) ions 
 pseudo-MS/MS technique    49  
 pulsed-ion extraction,  see  delayed extraction 

(DE) 
 pulsed lasers    7, 9, 10, 41  
 purifi cation 
  – formats    191  
 – lipids    279  
 – methods    244  
 – solid-phase    191, 196    
  pyranose oxidase    392    

  q 
  Q Exactive™  89 , 90–92 
 Qcalign    416  
 Qpeaks    416  
 quadrupole Fourier transform mass 

spectrometers    80–82  
 quadrupole ion trap mass spectrometer 

(QIT-MS)    41, 72–79  
  – QIT-TOF hybrids    82, 83    
  quadrupole time-of-fl ight (QqTOF)    79, 80, 

 259   
  – ion mobility    83–87  
 – tandem mass spectrometry    61, 62, 340, 

 341     
  quantitative MALDI-MS    388–401    

  r 
  R platform    419  
 radical matrix ions    13, 15  
 radiofrequency (RF)-only mode    62, 75, 77  
  – quadrupole time-of-fl ight (QTOF)    79    
  reactive oxygen species (ROS)    274, 297  
 read length    206, 207  
 recombinant enzymes    105  
 recrystallization    147, 150  
 red, green and blue (RGB)    140,  142 , 150, 

 151   
 reference sequence    175, 208,  212 , 213  
 refl ectron TOF    55, 56, 172 ,  173,   174 , 328, 

338, 339 
 refl ectron voltage    58  
 relative standard deviation (RSD)    370, 389  
 resolution    95, 96  
 resolving power    52, 96  
  – FTICR-MS    69, 70  
 – in microscope mode    139  
 – Orbitrap    92  
 – orthogonal TOF    61  
 –  see also  mass resolution   
  restriction enzymes    174,  175 , 177,  187 , 

203  
 restriction fragment length polymorphisms 

(RFLPs)    176, 177, 192  
 restriction fragment mass polymorphism 

(RFMP) assay    203  
 retinoic acid (RA)    317 ,  320,   322,   327 , 332, 

385, 386 
 reverse-phase (RP) HPLC    122, 254  
 rheumatoid arthritis    297  
 Rho-kinase II    382  
 riboswitches    222  
 RNA 
  – 16S rRNA    434  
 – processing and maturation    105,  106   
 – quantitation of samples     185   
 – transcription    210  
 – tRNA    188, 189    
  RNAse A    211  
 RNase digestion     182 , 184,  185   
 RNAse T1 210, 211   

  s 
   Salmonella     434  
 sample clean-up    393  
 sample homogeneity    379  
 sample plates 
  – anchor    27  
 – surface    29, 30    
  sample preparation    4, 24–26, 124, 125  
  – anchor plates    27  
 – glycans    250–253  
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 – glycosphingolipids    253–255  
 – lipid analysis    279, 281  
 – matrix additives    29, 30  
 – matrix deposition    146, 147  
 – nucleic acids    191  
 – polymers    314–326, 337  
 – protein/peptide analysis    108–111  
 – robots    92, 93  
 – small-molecule MALDI    377, 379–383,  384   
 – solvent-free    5, 325, 326  
 – solventless    5    
  sampling rate    63  
 Sanger sequencing ladders    205, 206,  207   
 scanning electron microscopy (SEM)    137  
 scanning laser desorption/ionization-MS 

(LDI-MS)     138   
 scanning microprobe MALDI-MS 

(SMALDI-MS)    138, 157,  158 , 161,  162   
 scanning mode    137–139  
 scatter plots     217 , 218,  221   
 Schiff base    250, 252, 253, 267  
 SDS–PAGE    113, 119, 122  
 secondary distribution    319  
 secondary electron multipliers (SEMs)    62  
 secondary ion mass spectrometry (SIMS)   

 1, 8, 137, 139, 251  
  – lipid analysis    299, 300  
 – polymers    313    
  selected ion accumulation    80  
 selected ion monitoring (SIM)     396 , 397  
 semi-quantitative analysis    216,  217   
 sensitivity    52, 96  
  – polymer analysis    331–335, 337    
  serum    411, 418  
 short tandem repeats (STRs)    176–178  
 shotgun sequencing    179  
 shrimp alkaline phosphatase (SAP)    199  
 sialic acid    245,  252 , 253, 254, 260  
 sialylated glycan     246 , 252  
  α -(2,6)-sialyltransferase    393  
 “side-kick” ion-accumulation    68  
 signal acquisition speed    214  
 signal intensity    141,   142 , 155, 350 
 signal-to-noise ratio (SNR)    52, 53, 290,  291 , 

414  
 silica gel cation exchanger (SCX)    290  
 silicon nanocavities    377  
 silicon nanowires (SiNWs)    375, 377, 397, 

398  
 silver nitrate    317,  318 , 319,  322 , 332,  378   
 silylated pSi    374,  375 , 382  
 sinapinic acid (SA)    4, 21,  25   
  – glycan analysis     247   
 – protein analysis    109,  110   
 – surface preparation     28     

  single-cell analysis    154–158  
 single nucleotide polymorphisms (SNPs)   

 176, 178, 179  
  – allele frequencies    216,  217 , 218, 219  
 – comparative sequence analysis    208, 211  
 – in haplotyping    203–205  
 – MALDI-TOF analysis    192–203    
  single-stranded DNA-binding (SSB) protein   

 189, 190  
 size-exclusion chromatography (SEC)    347  
 “skewed” allele distribution     217 , 218,  221   
 SMALDI,  see  scanning microprobe 

MALDI-MS (SMALDI-MS) 
 small interfering RNA (siRNA)    222  
 small-molecule MALDI    367, 368  
  – analyte quantitation    388–401  
 – matrices    368,  369 , 370–377  
 – qualitative characterization    383–388  
 – sample preparation    377, 379–383,  384   
 – summary of approaches     369     
  “smart beam”    44  
 smoothing    415  
 sodium acetate    284  
 sodium cholate    281  
 sodium dodecyl sulfate (SDS)    108, 244  
 sodium ions    244,  245 , 283 ,  316,   329,   342  
 sodium salts    170 ,  171,   378  
 “soft” matrix    19, 20  
 Solarix     81   
 solid–liquid extraction    381–383  
 solid matrices     369   
 solid-phase extraction (SPE)    371, 391  
  – miniaturized    109,  110     
  solid-phase immunoextraction (SPIE)    395  
 solid-phase purifi cation    191, 196  
 solvent evaporation    4, 145–147, 323, 324  
 solvent-free sample preparation    5, 325, 

326  
 solvents, polymer analysis    320–325  
 Southern blotting    177  
 space charge    69, 74, 88  
 space focus    55  
 SpectViewer    144,  145   
 speed of instruments    64, 70  
 spermine    187  
 sphingomyelin (SM)     275 , 276, 285–289  
 sphingosine-1-phosphate (S1P)    290  
 spin columns    191  
 spirolide toxins    395, 397  
 splice variants    105, 215, 221  
 spot size on the target    45, 47, 380  
 spray-deposition     378   
 squared invader assay     201 , 202  
 stable isotope labeling by amino acids in cell 

culture (SILAC)    123  
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 stable isotopes    122, 123, 183, 184,  185 , 
266, 389  

 static ion optics    68  
 statistical analysis    418–426  
 staurosporine    382  
 step size    138,   151,   152  
 stepwave ion guide    86  
 stored waveform inverse Fourier transform 

(SWIFT)    71, 75, 78  
 streptavidin    191,  207   
  – biotin–streptavidin    22, 195    
   Streptococcus agalactiae     435  
 stress confi nement    9, 10  
 substance P    146,   147 , 384 
 subtype analysis    422  
 succinic acid    5,  25   
  Sulfolobus acidocaldarius      182   
 sulfonic acids    116,  117   
 sulfonophenylisothiocyanate (SPITC )    116, 

 117   
 “super DHB”,  see  dihydroxybenzoic acid 

(DHBs) 
 supervised methods     420 , 421, 422,  423 , 

424–426  
 support vector machine algorithm    425  
 surface-assisted laser desorption/ionization 

(SALDI)    3, 370, 371  
 surface-enhanced laser desorption ionization 

(SELDI)    29  
 surface preparation    27,  28   
 surfactants    371, 383, 387, 394  
 Surfonic ®  387 
 Surfynol    340,  342 , 386  
 sustained off-resonant CAD (SORI-CAD)   

 71, 75, 78  
 sweep pulse “chirp”    65  
 “sweet spot” effect    370, 372, 374, 380  
 Synapt G2-S mass spectrometer    84,  85 , 

86, 87  
 Synperonic NP9 394   

  t 
  T-specifi c cleavage    210,  212 , 213  
  t -test    424  
 tandem mass spectrometry (MS/MS) 
  – FTICR MS    70–72  
 – MALDI    49–52, 340, 341,  342   
 – MALDI-QIT    76  
 – N-glycans    255–260,  261   
 – in oTOF mass analyzers    61, 62  
 – peptide identifi cation     419   
 – peptide sequencing    114–116,  117   
 – polymers    338–341,  342   
 – post-translational modifi cations     118   

 – in protein analysis    108  
 – QIT-MS    77–79  
 – small-molecule MALDI    367    
  tandem TOF mass spectrometers    56–60  
 terminator nucleotides    193,  194 , 195, 

196  
 tetrahydrofuran (THF)    320, 321 ,  322,  

 323  
 Texas Red fl uorescence     6   
 The SNP Consortium (TSC)    178, 179  
 thermal confi nement    9  
 Thermo LTQ-FT    82  
 Thermo Scientifi c    88,   89 , 90–92 
 thin-layer chromatography (TLC)    93, 254, 

255, 276, 277, 296, 301–303  
  – HPTLC    243,  255 , 398, 399  
 – MALDI    397–399  
 – SALDI    371    
  thin-layer preparation    27  
 threshold fl uence    12, 13, 63  
 time-lag focusing (TLF)    55,  316 , 326, 328, 

 329   
 time-of-fl ight mass spectrometry (TOF-MS)   

 2, 41, 42  
  – axial    42, 53–55, 431–437  
 – fl uence adjustment    47  
 – ion detectors and data processing    

62–64  
 – ion fragmentation    18  
 – orthogonal TOF analyzers    60, 61, 150, 

174, 254  
 – QIT-TOF hybrids    82, 83  
 – refl ectron    55, 56, 172 ,  173,   174 , 328, 338, 

339 
 – tandem    56–60  
 –  see also  quadrupole time-of-fl ight 

(QqTOF)   
  time-to-digital converter (TDC)    63, 64  
 tissue imaging    142, 148–154  
 titania    29, 386  
 toluene    321 ,  322,   323  
 top-down mass spectrometry    59  
 top-down strategy    183  
 top-ranked features    425  
 topographic color map     141   
 total ion count (TIC)    414  
 total ion current (TIC)    142  
 toxicity    109, 199, 279  
  – spirolide    395, 397    
  training set    420  
  trans – cis -photoisomerizations    11, 12  
 transcriptomics    422  
 transfer cell    86, 87  
 transferrins     247   
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 transmission electron microscopy (TEM)   
 137  

 TransMIT     89 , 91, 92  
 transverse electric fi eld mode (TEM)    96  
 trap cell    86, 87  
 traveling wave (T-wave)    84,  85 , 87  
 trend lines    83,  84   
 triacylglycerols (TAGs)     275 , 276, 281–285, 

288, 294  
 trifl uoroacetic acid (TFA)    108  
 2,4,6-trihydroxyacetophenone (THAP)     25 , 

29 ,  110,   111 , 170 
 Triton    281  
 tRNA    188, 189  
 trypsin    2, 109, 119,  121   
  – digestion    160, 161,  162 , 263    
  tumors,  see  cancer 
 Tween    387  
 2-D gels    122, 242,  252   
 two-layer preparation    27  
 two-stage refl ectrons    56    

  u 
  ultra-TLC (UTLC)    399  
 ultraviolet (UV)-MALDI    6, 7, 431–437  
  – absorption/desorption    9, 10,  12   
 – ionization    13,  14   
 – lasers    43  
 – matrices used     25 , 279    
  ultraviolet (UV) photodissociation    51, 72  
 univariate tests    424  
 universally unique identifi er (UUID)    143  
 unsupervised methods     420 , 421, 422,  423   
 upper mass limit    328, 335, 338  
 uracil    210  
 uracil DNA glycosylase (UDG)    210  

 urinary tract infections    434  
 urine analysis    394,  395     

  v 
  vaccine quality control    216  
 vacuum deposition of matrix    147, 150  
 vacuum MALDI    19  
 validation set    420  
 vancomycin resistant enterococci (VRE)    436  
 vapor–liquid–solid (VLS) growth    375  
 vasopressin     153   
 vegetable oils    285  
 very low-energy CAD (VLE-CAD)    71  
 volume ratio    337,  352   
 Voyager    416    

  w 
  water as solvent    322,  323   
 wavelength     43 , 138  
 Western blot     262   
 whole-cell analysis    154–158, 296  
 workfl ow    416, 417,  420   
 wrapper methods    425    

  x 
  X-ray diffraction    106  
  Xenopus laevis     156,  157     

  y 
  yeast identifi cation    433, 436  
 yeast Tyr-tRNA-synthetase    188,  189   
 yohimbine    383 ,  384,   385    

  z 
  zinc complex    290  
 zwitterionic phospholipids    285–289     




