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FIGURE 8.2. Modular components of a mass spectrometer. (Adapted, with permission, from www.asms.o
[Fig 1] the American Society for Mass Spectrometry [©1998 ASMS; What is Mass Spectrometry, 3rd ec

tion].)
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Obr. 3.110 Blokové schéma hmotnostniho spektrometru
ZS — zavadéci systém, IZ — iontovy zdroj, AN — analyzator, D — detektor,
ZP — zapisovaé, P — pocitad

Zavadéni

Tékave kapaliny — 21 nadoba, nastiik ptres fritu ¢1 membranu, odpateni
—molekulovy otvor ca 10 pm

Malo tékavé v kapilare do iontového zdroje

Spray (ESI)

Biopolymery — matrice

Spojeni s CG 1 LC — separatory — oddéleni mobilni faze

Tonisace

EI — ionizace dopadem elektronii
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Obr. 3.112 Iontovy zdroj pro ionizaci narazem elektronii (Consolidated
Electrodynamic Corp.)

F — Zhavené vlakno, 4 — anoda, § — elektronovy svazek, R — molekularni otvor,
T, a T, — akceleraéni Stérbiny, M — pfivod do analyzatoru



ESI — ionizace elektrosprejem
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Figure 7-34. The sheath flow interface for CZE-MS. C, separation capillary; D, holder; E, tubing;
F, stainless steel tubing. From [145], with permission.

MALDI

(matrice - kys. 2,5-dihydroxybenzoova, 5-chlorsalicylova, a-kyano-4-hydroxyskoficova,
nikotinova, apod.)

-smés na Ag plisku

mechanismus — adice ¢i eliminace H™ - moznosti 2 médii — A" nebo B”

Hmotnostni limity ESI-MS: 200 000 (prakt 70000), MALDI-MS > 300 000 (150 000)



UV laser A 337 nm

Cocrystals

HO
2,5-Dihydroxy benzoic acid @7 COOH
OH
COOH
2-(4-Hydroxyphenylazo)benzoic acid @* N=N —@— OH
H,CO
3,5-Dimethoxy-4-hydroxycinnamic acid ~ HO C=—C— COOH

(sinapinic acid) H H
H,CO

COOH

a-cyano-4-hydroxycinnamic acid ~ HO —@J\ CN

FIGURE 8.7. Chemical structures of some commonly used matrices.



Urychleni - elektrody

Separace iontt

Rozdéleni ¢astic (iontl) prostorové nebo ¢asové — analyza drahy

Zpusoby analyzy:

Typ Zkratka | Princip

Magneticky sektor B Zahnuti kontinualniho paprsku ionti v magnetickém poli,
separace pusobenim Lorentzovych sil

Doba letu (Time-of- | TOF Me¢éteni doby letu pulsu paprski, separace diky rozdilné

flight) rychlosti

Lineéarni kvadrupol | Q Priichod kontinualniho paprsku radiofrekvenénim
kvadropélovym polem, separace stabilnimi trajektoriemi

Linearni Kontinuélni paprsek a zachycené ionty; zachyceni a separace

kvadrupoélova LIT v linearnim radiofrekven¢nim kvadrop6lém poli diky

iontova past stabilnim trajektoriim

Kvadrupolova Zachycené ionty; separace v trojrozmérném

iontova past QIT radiofrekvencnim kvadropolém poli diky stabilnim
trajektoriim

Iontova cyklotronova | ICR Zachycené ionty; separace cyklotronovou frekvenci

resonance

(Lorentzovymi silami) v magnetickém poli




Zaktiveni drahy v elektrickém a magnetickém poli
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Fig. 4.19. A 90° magnetic sector illustrating m/z separation and direction focusing in a
plane (angles are shown exaggerated). Reprinted from Ref. [1] with permission. © Ameri-
can Association for the Advancement of Science, 1979.

E=mv’2=q.U
F=mv2r=B.q.v

m/q=1>.B*/2U

Preletovy — méteni Casu letu (TOF — time of fly)

E=mv’2=q.U m/q = 2UN? = 2UtY/1?



Urychlujici mfizky
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Fig. 4.6. Schematic of a ReTOF (a) and potentials along the instrument (b).
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OBR.9. Schema kvadrupé6lového analyzitoru




-(U + Vcosat)

Fig. 4.32. Schematic (a) and photograph (b) of a linear quadrupole mass analyzer. By
courtesy of JEOL, Tokyo (a) and Waters Corp., MS Technologies, Manchester, UK. (h).
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Detektory

Fotocitliva vrstva

Faradayova klec

Spojity dynodovy elektronovy nasobic¢
Kanalovy elektronovy nasobic
Mikrokanalové desticky

Konversni dynody
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Fig. 4.57. Discrete dynode electron multipliers. (a) Schematic of a 14-stage SEM. (b) Pho-
tograph of an old-fashioned 16-stage Venetian blind-type SEM clearly showing the resis-
tors and ceramics insulators between the stacking dynodes at its side. (a) Adapted from Ref.
[238] by permission. © Springer-Verlag Heidetberg, 1991.

Schema a fotografie dynodového elektronového nasobice
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Fig. 4.58. Schematic of linear channel electron multiplier (a) and curved channel electron
multiplier (b). By courtesy of Waters Corporation, MS Technologies, Manchester, UK.

Fig. 4.59. Photograph of a channeltron multiplier.

Kandlovy elektronovy nasobic¢
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Fig. 4.63. Array detector in the focal plane of a magnetic sector to detect a small mass
range simultanously. By courtesy of Thermo Electron (Bremen) GmbH.

Detektor s diodovym polem
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Fig. 12.  Negative-ion MALDI mass spectra of synthetic oligonucleotides corresponding to
mock A, C, G, and T sequencing reactions. The order of the peaks corresponds to the sequence.
Reproduced with permission from ref. 64 (copyright Wiley, Sussex, U.K.}.



2.3 Mass spectrometry | 115
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Fig. 53: MALDI in positive ion mode  signals observed in the mass range m/z
for the analysis of a tryptic digest of 800-2500 exist as the [M+H]"
myoglobin. The spectrum was acquired molecular ion, where M is the mass of
using a-cyano-4-hydroxycinnamic acid  the peptide. A MALDI-ToF spectrum of
as the matrix. Each of the peptide a BSA tryptic digest. .

Databaze
SEQUEST - fields.scripps.edu/sequest/index.html
MASCOT, SONAR - www.proteometrics.com

MS-TAG - prospector.ucsf.edu



Vazba ligandl
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129 single-chain catalytic
antibody/hapten complex

® 75

=

£ 507 single-chain

_}: catalytic antibody

= =

S s 26,420 .
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Molecular weight
Hr"_g: NU”CO_\’alem single-chain catalytic antibody-hapten complex as observed with
:l_:f?ﬂtj-lcally assisted electrospray (jon spray) mass analysis, Reproduced with permission
€

- 34 (copyright American Chemical Society, Washington, DC).



Kombinace

Detektory separacnich pftistroji

Online detekce — chromatograficky detektor — GC-MS
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Tandemy
MS/MS — Pestra experimentalni skupina kombinujici riznym zptisobem MS.
napf. sledovani mnohocetnych a jednoduchych reakci - multiple-reaction monitoring (MRM)

a single-reaction monitoring (SRM), tj. sledovani pfechodl prekurzorovych ionti,
fragmentaci na produkované ionty.




Product ion scan mode
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The 237-Da precursor ion entering on the left was fragmented in the MS/MS collision cell.
The data system can display only fragments of interest (not all fragments produced)
yielding a relatively simple spectrum with respect to the full scan MS spectrum. You can
control the extent of fragmentation as you can the choice of precursor ion.



