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Vyuziti hmotnostni spektrometrie MALDI-TOF
nejen v proteomice IPCEITEC

1. Historie a princip MALDI-TOF MS

2. Identifikace proteinti pomoci MALDI-TOF MS

3. MALDI-TOF MS v klinické diagnostice




Princip MALDI-TOF MS

EICEITEC

- MALDI-TOF MS = Matrix-Assisted Laser Desorption/Ionization -
- Time of Flight Mass Spectrometry
Hmotnostni spektrometrie s laserovou desorpci a ionizaci
s prliiletovym analyzatorem

Field free drift region
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Princip MALDI-TOF MS: stanoveni MW

(nedochazi k fragmentaci molekul) @ CEITEC
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Historie MALDI-TOF MS

EICEITEC

Michael Karas, Franz Hillenkamp Koic¢i Tanaka
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Karas M., Bachmann D., Bahr U., Hillenkamp F., /Int. J. Mass. Spectrom. lon Proc. 78 (1987) 53.
Tanaka K., Waki H. Ido Y., Akita S. Yoshida Y. Yoshida T., Rapid Commun. Mass Spectrom. 2 (1988) 2.




|dentifikace proteinu pomoci MALDI-TOF MS:

Stanoveni miry modifikace proteinu @ CEITEC
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|dentifikace proteinu pomoci MALDI-TOF MS

Peptidové mapovani - proteolyza m CEITEC
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:ys-hus-argz -ser-hns-glﬁe-asp his-glu-leu-pro- gl%sp-argr -ala

Im-c. Sequencing Grade B Trypsin Gold, Sequencing Grade Modified Trypsin, Immobilized Trypsin
E Glu-C, Sequencing Grade . Chymotrypsin, Sequencing Grade g
. Asp-N, Sequencing Grade . Endoproteinase Lys-C, Sequencing Grade/rLys-C, Mass Spec Grade i

Prevzato z www.promega.com




|dentifikace proteinu pomoci MALDI-TOF MS
Peptidové mapovani — stanoveni MW

IICEITEC
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|dentifikace proteind pomoci MALDI-TOF MS
Peptidové mapovani — databazove vyhledavani

IPCEITEC
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|dentifikace proteinu pomoci MALDI-TOF MS
Peptidové mapovani — databazove vyhledavani

EICEITEC

taciners Mascot Search Results

User : ondra

Email : sedodpost.cz

Search title

Database : HCEInr 20070326 (4761919 sequences; 1643098755 residues)
T axonomy : Mammalia {(mammals) (572832 segquences)

Timestamp : 6 Apr 2007 at 14:54:43 GMT

Top Score : 246 for gi|30794280, albumin [Bos taurus]

Probability Based Mowse Score

Protein score 15 - 10%¥Log(F), where P is the probability that the observed match is a random event.
Protein scores greater than 70 are significant (p<0.05).
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Concise Protein Smimimary Report

_ | Concise Pratein Summary Help
Significance threshold p< Wax. number of huts
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albumin [Bos taurus]

ci| 30794250 Mass: 69278 Score: 246 Expect: 1.4e-19 Queries matched:

gi]1351 BET 4 & —2Ak Expaak-—dormda—t JaETTES

Serum albuwmin precursor (Allergen Bos d &) (BSA4)

15

ched: 19

gi|229552 Mass: 66058 Score: 190 Expect: 5.7e-14 (Queries matched: 16

albumin



|dentifikace proteinu pomoci MALDI-TOF MS
MS/MS ion search — vybér prekurzorového iontu

EICEITEC
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|dentifikace proteinu pomoci MALDI-TOF MS
MS/MS ion search — vybér prekurzorového iontu

EICEITEC
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|dentifikace proteinu pomoci MALDI-TOF MS

MS/MS ion search — vybér prekurzorového iontu @ CEITEC
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|dentifikace proteinu pomoci MALDI-TOF MS
MS/MS ion search — fragmentace
prekurzoroveho iontu

EICEITEC
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|dentifikace proteinu pomoci MALDI-TOF MS

MS/MS ion search — databazové vyhledavani @ CEITEC

MS/MS lons Search 3
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|dentifikace proteinu pomoci MALDI-TOF MS
MS/MS ion search — databazové vyhledavani

EICEITEC

Mascot Score Histogram

Ions score is -10*Log(P). where P is the probability that the observed match is a random event.
Individual ions scores = 53 mndicate peptides with significant homology.

Individual ions scores > 58 indicate identity or extensive homology (p<0.05).

Protein scores are derived from ions scores ag a non-probabilistic basis for ranking protein hits.

Il
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Number of Hits

T T T T T 1
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20
Praotein Score

Peptide Summary Report

Format As | |Pept\de Sumrmary j Help

Significance threshold p< |U 05 Max. number of hits |AUTO
Standard scoring # MudPIT scoring © Ions score or expect cut-off [0 Show sub-sets [0
Show pop-ups # Suppress pop-ups ©  Sort unassigned |Decreasing Score  ~|  Require bold red ™
Preferred taxonony |4l sntries =]
Select All | Select None | Search Selected | I~ Error tolerant
1. gi|229552 Mass: G6088 Score: 120 Matches: 1(1) Sequences: 1(1)
albumin

[T Check te include this hit in error tolerant search

Query Observed Mr {expt) Mr{calc) ppm Miss Score Expect Rank Unigue Peptide
I 1 1567.7100 1566.7027 1566.7354 -20.88 0 120 3.2e-08 1 u ¥.DAFLGSFLYEYSE.R

Proteins matching the same set of peptides:

gi|13518307 Mass: ©B69248 Score: 120 Matches: 1(1) Sequences: 1(1)}
RecName: Full=Serum albumin; AltName: Full=BS&; AltName: Allergen=Bos d 6; Flags: Precursor
gi|30794280 Mass: GI278 Score: 120 Matches: 1(1) Sequences: 1(1)
serum albumin precursor [Bos taurus]

gi| 74267962 Mass: 691%0 Score: 120 Matches: 1(1) Sequences: 1(1)
ALE protein [Bes taurus]

gi|76445989 Mass: 53850 Score: 120 Matches: 1{1) Sequences: 1(1)
serum albumin [Bos indicus]

qi|154425704 Mass: B9Z248 Score: 120 Matches: 1(1) Sequences: 1(1)
ALE protein [Bes taurus]

gi|367460260 Mass: E64Z20 Score: 120 Matches: 1(1) Sequences: 1(1)
Chain A, Crystal Structure Of Bovine Serum Albumin

gi|440909714 Mass: B9292 Score: 120 Matches: 1(1) Sequences: 1(1)
Serum albumin [BEos arunniens mutusz1




|dentifikace proteind pomoci MALDI-TOF MS
MS/MS ion search — databazové vyhledavani

EICEITEC
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|dentifikace proteinu pomoci MALDI-TOF MS

Aplikace — kombinace MS s predchozi separaci @ CEITEC

2D GE - dvoudimenzionalni gelova elektroforéza
1) IEF — izoelektricka fokuzace
2) SDS-PAGE - denaturujici elektroforéza v polyakrylamidovéem gelu
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|dentifikace proteinu pomoci MALDI-TOF MS
Aplikace — proteolyza in-gel (z vyfezanych
kousku gelu)

EICEITEC

Bouchal P., Struharova l., Budinska E., Vyhlidalova T., Zdrahal Z., van Spanning R., Kucera l.
Biochim Biophys. Acta 6 (2010) 1350.




MALDI-TOF MS v klinické diagnostice:
priciny neuspéchu v identifikaci biomarkeru

EICEITEC

- preanalyticka faze (vliv véku, rasy, pohlavi, stravy, rezimu, lékd...)

- stabilizace vzork{i po odbéru (inhibice proteaz, rozpad krvinek)

- vhodnost metody analyzy a interpretace vysledkl

- nizsi produkce markerti u asymptomatickych malych nadort

- stejné proteiny produkuji i zdravé tkané (detekce modifikaci)

- ovlivnéni hladiny markeru jinymi onemocnénimi

- ekonomicka/diagnosticka vyhodnost oproti soucasnym postuptim




MALDI-TOF MS v klinické diagnostice:
identifikace bakterii

IICEITEC
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MALDI-TOF MS v klinické diagnostice:

identifikace bakterii @ CEITEC
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MALDI-TOF MS v klinické diagnostice:

identifikace bakterii

EICEITEC
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MALDI-TOF MS v klinické diagnostice:
identifikace bakterii

IICEITEC
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MALDI-TOF MS v klinické diagnostice

|dentifikace bakterii m CEITEC

I. MALDI-TOF hmotnostni spektrometr
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MALDI-TOF MS v klinické diagnostice

|dentifikace bakterii (@) CEITEC

Vyhody:
- doba analyzy ~ minuty

- identifikace na urovni druhu, pripadneé i detailnéjsi
- minimalni naklady na analyzu

- identifikace vzork@ s abnormalnim fenotypem

Nevyhody:
- vysoka porizovaci cena

- problémy s rozlisenim blizce pfibuznych druhii

- identifikace ze smésnych vzorku
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