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Outline

* A grail of NAADP signal pathway

* The use of Mascot



NAADP is a potent Ca2+-releasing second messenger
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An debate about the intracellular stores targeted by NAADP and
the molecular identity of the NAADP receptors
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Photoaffinity Labeling of Nicotinic Acid Adenine
Dinucleotide Phosphate (NAADP) Targets in Mammalian

Cells™
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A unifying hypothesis for NAADP signaling
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The experimental workflow for MS/MS
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A wide choice of search engines for performing searches of
uninterpreted MS/MS data

MS/MS lons Search Servers on the Web

Inspect / MS-GFDB
Mascot

http://proteomics.ucsd.edu/ProteoSAFe/

http://www.matrixscience.com/search_form_select.html

MassMatrix

M5-Tag (Protein
Prospector)

PepFrag (Prowl)
RAId_DbS

Sonar (Knexus)

X!Tandem (The
GPM)

Not on-line

http://www.massmatrix.net/mm-cgi/search_form.py
http://prospector.ucsf.edu/prospector/mshome.htm

http://prowl.rockefeller.edu/prowl/pepfrag.html

http://www.ncbi.nim.nih.gov/CBBResearch/qmbp/RAId_DbS/in
dex.html

http://hs2.proteome.ca/prowl/knexus.html
http://thegpm.org/TANDEM/index.html

Byonic, Comet, Crux, greylag, Morpheus, Myrimatch, Paragon,
Peaks DB, PepSplice, pFind, Phenyx, ProblD, ProLuCID,
ProteinLynx GS, Sequest, SIMS, SpectrumMill, etc.
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Access Mascot Server | Database search help

Mascot database search = Access Mascot Server
Webca

The video pre

viewing the nm
training@mat v, are welcome to submit searches to this free Mascot Server. Searches of MS/MS data
are limited to 1200 spectra and some functions, such as no enzyme searches, are
unavailable. Automated searching of batches of files is not permitted. If you want to
gutomate search submission, perform large searches, search additional sequence
databases, or customise the modifications, quantitation methods, etc., you'll need to

license yvour own, in-house copy of Mascot Server.

H. Sequence Queries PDE PDF
I. Mascot Daemon PDF PDF
1. Quantitation PDF PDF
K. Sequence Database Administration PDFE PDF

L. Administration and Configuration PDF PDF

Search this site

Mewsletter Contact

More info

= Mascot overview

= Search parameter
reference

= Data file format

» Results report
ovVerview



MASCOT MS/MS lons Search

Search title
Database(s) |Invertebrates_EST = Enzyme
Human_EST
Fungi_EST Allow up to
Environmental_EST
Erz o Quantitation
................ Homo sapiens (human) W

—nane selected —

=
=
Display all modifications
—none selectad —
=
=

Mascot database search > Access Mascot Server > MS/MS lons Search

Trypsin W
1 |w | missed cleavages

Mone

Acetyl (K)

Acetyl (M-term)

Acetyl (Protein M-term)
Amidated (C-term)
Amidated (Protein C-term)
Ammonia-loss (MN-term C)
Biotin (K}

Biotin (M-term)
Carbamidomethyl (C)
Carbamyl (K)

Carbamyl (M-term)

Da W 0.6 Da W
Peptide charge |2+ v Monoisotopic ® Average
Data file HES{ FodEf
Data format | Mascot generic | w Precursor m/z

Default W

Start Search ...

AUTO | w | hits

Reset Form



Mascot Search Results

User
Email :
Search title : H5/MS Example
Databasze : SwissProt 2014 04 (544996 sequences; 193815432 residues)
Timestamp ;20 May 2014 at 11:00:46 GHT
Protein hits : CHGD HUMAN 60 kDa heat shoek protein, mitochondrial 05=Homo sapiens GH=HSFDI FPE=1 SV=Z
IEEB%IJ E/(J%E[ CH60 DEOME G0 lDa heat shock protein, mitochondrial 05=Droseophila melanogaster GH=H=zpfO PE=1 SV=3

CH60 CAEEL Chaperonin homolog Hsp—60, mitochondrial 03=Caenorhabditiz elegans GW=hsp—#0 FE=1 SV=F
CH60 STEMS 60 kDa chaperonin 0S=Stenctrophomonas maltophilia (strain RS51-3) GH=grol FE=3 SV=1

Mascot Score Histogram

Ionz zcore iz —10%Log(P), where P iz the probability that the obzerved match iz a2 random event.

Individual ionsz zcorez » 41 indicate identity or extensive homology (p<0.05). ZIK{/\%E%;EP j(?lll/\ﬁﬂ?kjéﬁkljjllﬁﬂﬁo

Protein scores are derived from 1ons scores as a non—probabilistic basiz for ranking protein hits.
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Mascot Search Results

1. CHE0 HUM Mas=: £810lé Score: 1225 Matches: 31(27) Sequences: 13(17)
60 kDa heat shock rrotein. mitochondrial O5=Homo sapiens GN=H3FD1l FE=1 5V=2

[check to include this hit in error tolerant search

Query Okserved Mr (expt) Mr (calc) Delta Miss 3core Expect Rank Unique Peptide

] 11 417.1822 g32.3458 §32.3828 -0.03Z239 0 43 0.03 1 E.APGEGDIR. K

| 12 422.7433 g43.4720 g43.3066 -0.0346 0 46 0.033 1 1) EWVGEVIVTE. D

| 13 430.7328 g39.4310 339.4837 -0.0327 0 36 0.31 1 1) E.IPAMTTAK.H + Oxidation (M)

] 15 431.2455 00,4853 900.3280 -0.04Z23 0 3z 0.008 1 1) E. L3DGEVAVLELY

] le 436.7806 911.3467 911.3804 -0.0337 0 39 0.0011 1 1) EAVGLOWVWENEL A

¥ 21 480.7447 939.4748 939.3036 -0.0288 0 43 0.033 1 1) R WVTDALNATRE. A

il 24 393.78535 1185.3363 1189.8012 -0.0447 ] (37)y 0.0022 1 1) E.EIGHITSDAMEL K

¥ 25 &603.7720 1205.32%4 1203.3%62 -0.0&868 a &0 0.001 1 1) E.EIGNITSDAMEL. K + Oxidation (M)

| 26  &08.305%5% 1214.46032 1214.4507 -0.04355 0 7 4.6e-035 1 1) E.HAGVEGSLIVER. I

| 27 617.2857 1252.336% 1232.3885 -0.03514 0 g1 &.5e-06 1 1) ENGETSDVEVHER. K

il 31 &72.8373 15345.46603 1343.7085 -0.0480 0 64 0.000335 1 1) E. TWIIEQSWGESFE.W

l 34 T14.8884 1427.7623 1427.8055 -0.0435 0 (63) 0.0002% 1 1) E.HMLAVDAVIAELEL. K

el 35 T714.853% 1427.7730 1427.803% -0.0327 0 (73) 4.4e-03 1 1) E.HMLAVDAVIAELEL. K

It 36 T:2.8845 1445.7332 1445.8007 -0.04355 0 7 2.3e-035 1 1) E.AULAVDAVIAELE.K + Oxidation (M)

=] 37 T:2.8534 1445.7722 1445.8007 -0.0283 0 (73) 4.3e-035 1 1) E.AULAVDAVIAELE.K + Oxidation (M)

It 39 732.8643 1305.7141 1503.7450 -0.0545 0 a0 §.9e-07 1 1) E.TLNDELEIIEGME. F

=] 40 Te0.8461 1315.4777 151%.74535% -0.0&8562 0 (89) le-06 1 1) E.TLNDELEITEGHE.F + Oxidation (M)

] 45 540.35281 1%17.%623 1518.0656 -0.1010 0 102 4.3e-08 1 1) E.ISSI0STWPALETANAHE. K

] 4g 960,0327 1518.030% 1918.06836 -0.01Z27 0 {87y 1.1le-06& 1 1) K. I35I05IVPALETANAHR. K

] 48 101%.5106 2037.00687 2037.0133 -0.0087 0 a3z 0.0031 1 U R.IOEITEQLINTTSEYEE. E

= 5l 1037.0337 2112.092% 2112.1525 -0.05594 0 116 1.4e-05 1 1) R ALMLOGVD LLADANVENVTHUGEE. G

] 52 1063.03%% 2128.0633 2128.1272 -0.0615 ] (72) 3.7e-035 1 1) R ALMLOGVDLLADANVENVTHGEE. G + Oxidation (M)
i 53 10s63.06823 2128.1100 2128.1272 -0.0172 ] (28) 1.3 1 1) R.ALMLOGVDLLADANVEVTHMGPE. G + Oxidation (M)
¥ 54 1073.0477 2144.0805% 2144.1221 -0.0412 0 (937 2.8e-07 1 1) R ALMLOGVDLLADAVANTHMGPE. G + 2 Oxidation (M)
il 58 T785.1062 2554.2%88 2364.5264 -0.025%6 ] (38} 0.0011 1 1) R.EPLVIIAETVDGEALSTLVLINER. L

il 59 1183.15370 253564.29%4 235364.3264 -0.0270 i (63) 0.00011 1 1) R.EPLVIIAEDVDGEALSTLVLNER. L

| 80 TE%.1054 2564.3063 2364.3264 -0.0201 0 93 1.5e-07 1 1) R.EPLNVIIAEINVDGEALSTLIVLNER. L

il 81 828.1238 2481.34%3 2451.3942 -0.0447 0 (26) .85 1 1) E.TALLDAAGRASLLTTAERNVATEIFK.E

e 82 828.1522 2481.3748 2451.353942 -0.0154 0 45 0.0054 1 1) E.TALLDAAGRASLLTTAERNVATEIFK.E

i g4 5534.0385 2355.1343 2559.2415 -0.08468 0 73 1.1e-03 1 E. IVODVANNTHEEAGDGTTTATYLIAR. 5

] 85 1038.3031 3112.4873 35112.3025 -0.01350 0 13 14 1 1) E.DHATATGGAVEGEEGLTLNLEIVOFHD LGE. Y + Oxidation (M)



Mascot Search Results

Protein View: CH60_HUMAN

60 kDa heat shock protein, mitochondrial 0OS=Homo sapiens GN=HSPD1 PE=1 SvV=2

Database:
ScCore:
Nominal mass (Mg): 51016

Calculated pI:
Taxonomy:

Sequence similarity is available as an NCBI BLAST search of CH50 HUMAN against nr.

SwissProt

1225

5.70

Homo sapiens

Search parameters

Enzyme:
Variable modifications: Oxidation (M)

Trypsin: cuts C-term side of KR unless next residue is P.

Protein sequence coverage: 49%

Matched peptides shown in bold red.
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Take home message

* MS/MS is a powerful way to identify the protein primary structure.

* http://www.matrixscience.com
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