Top 10 Tips for

Successful Searching

ASMS 2003 ki

I'd like to present our top 10 tips for successful searching with Mascot.
Like any hit parade, we will, of course, count them off in reverse order



10. Don’t specify a poorly
represented taxonomy

 In most cases, if Lot oo
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So, at number 10, Don't specify a poorly represented taxonomy.

Think carefully about what you are trying to achieve when specifying a taxonomy
filter.

If the correct protein from the correct species is not in the database, wouldn't you
want to see a good match to a protein from a different species?

This is especially important for poorly represented species. For example, look at
these numbers for the NCBI nr database in June 2003: 1.4 million entries; 120,000
entries for primates, of which all but 9,000 are for human. So, even if you are
studying chimps or orang-utans or yeti, you probably don't want to choose 'Other
primates'.



9. Use the Peptide Summary
Report for MS/MS results

 The Protein Summary Report is intended for
Peptide Mass Fingerprint results

e Worst case is a complex mixture with lots of
queries
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SCIENCE.

At number 9, We encourage you to Use the Peptide Summary Report for MS/MS
results

There are several flavours of reports for Mascot search results. Historically, the first
report was the Protein Summary, used for peptide mass fingerprint results. Because
this was the first report, there are still some old clients out there that specify this
report for all searches. Unfortunately, in most cases, the Protein Summary is not a
good way to view MS/MS results. For example:
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User
Email
Search title
MS data file

Database : HCBInr 20030516 (1434562 seguences; 461081222 residues)
Timestamp : 31 May 2003 at 14:59:30 GMT
Significant hits: gi|13623199 ATP citrate lyase [Homo sapiens]
gi|418694 serum albumin precursor [validated] - bovine
gi]11544639 importin? [Homo sapiens]
i | 2102696 karyopherin beta 3 [Homo sapiens]
gi|1351908 Serum albumin precursor (Allergen Fel d 2)
gi|6136092 Ubhiguitin-activating enzyme E1
gi|1362855 1rp protein - human
gi|2244652 HS24/P52 [Homo sapiens]
ygi]|3287937 ¥inculin (Metavinculin)}
gi|4501841 alanyl-tRHA synthetase [Homo sapiens]
gi|1082769 RHA helicase A - human
gi|4240147 KIAAD829 protein [Homo sapiens]
gi|191765 alpha-fetoprotein
gi 28194088 karyopherin-beta 3 variant [Xenopus laevis]

Prohability Based Mowse Score

Score 15 -10%Log(P), where P is the probability that the observed match is a random event
Indiidual ions scores > 48 mdicate identity or extensive homology (p<0.05).
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This result from an MS/MS search has 12 significant matches. There is a little bit of

duplication, e.g. 2 serum albumins, but not much
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Address |e_"| hktpe v matrixscience. com/cgifmaster_resulks.pl¥file=. . fdata/20030531 /FTncixYE.datRERPTYPE=protein@REPORT=50
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Index E
Accession Mass Score Description

1. gi|20141248 120745 3658 ATP-zitrate synthase (ATP-citrate (pro-5-)-lyase) (Citrate cleavage enzyme)

2. gi|13623199 120762 363 ATP zitrate lyase [Homo sSapiens]

3. gi|8392839 120559 292 ATP citrate lyase [Rattus norvegicus]

4. gi]|28514402 119651 292 ATP citrate lyase [Mus musculus]

5. ygi|4501865 121342 zzs ATP citrate lyase [Homo sapiens]

6. gi|17028103 gz4z20 223 ATP-citrate lyase [Rattus norvegicus]

7. gi|18204829 64951 223 Acly protein [Mus musculus]

6. gi|21754275 763986 213 unnamwed protein product [Homo sapiens]

9. gi|5851949 ig5z7 189 ATP-citrate lyase [Gallus gallus]

10. gi|2190337 69278 153 serum albumin [Bos taurus]

11, gi|418694 69225 153 serwn albumin precursor [validated] - hovine

12. gi]1351907 69245 153 Serww albumin precursor (Allergen Bos d &)

13. gi|27679544 98507 131 similar to RAN binding protein 7; RAN binding protein 7 {(importin 7); importin 7 [
14, gi|26333317 103295 iz9 unnamwed protein product [Mus musculus]

15. gi]11544639 116304 iz9 iwportin? [Howo sapiens]

16. gi]1351908 63615 1z7 Serum albumin precursor (Allergen Fel d 2}

17. gi|5453998 119440 127  importin 7; RAN-binding protein 7 [Howo sapiens]

18. gi|11342591 113509 7 RanBP7/importin 7 [Mus musculus]

19. gi|28481575 G2651 126 similar to RAN binding protein 7; RAN binding protein 7 (importin 7); importin 7 [
20. gi|2102696 123512 120 karyopherin beta 3 [Homo sapiens]

21. gi|28277071 125507 izao karyopherin (importin) heta 3 [Homo sapiens]

22. gi|24797086 125464 izo karyopherin beta 3; Ran GTP binding protein 5 importin heta-3 subunit [Homo sapie
23. gi|4033763 123550 1z0 Importin beta-3 subunit (Karyopherin beta-3 subunit) (Ran-binding protein 5}

24, gi|416704 186013 113 Balbiani RING protein 3 precursor

25. gi|3319897 (31100 104 albuwin [Canis familiaris]

26. gi|6687188 68560 101 albumin [Canis familiaris]

27. gi|2147092 29989 94  albumin - dog (fragwent)

26. gi|229552 66055 94 albumin

29. gi]13124699 63562 S0 Serum albumin precursor (Allergen Can f 3}

30. gi|1314732 186032 87 185 kDa =ilk protein

31. gi|20626641 106352 87 similar to zinc finger protein 91 (HPF7, HTF10) [Homo sapiens] [Mus wmusculus]

32. gi]|2244652 52334 83 H324/P52 [Homo sapiens]

33. gi|164318 69352 81 albumin

34. gi|l113578 69366 81 Serwo albumin precursor

35. gi|13278232 73717 81 heat shock protein, 110 kDa [Mus musculus] -
4 | _'lJ
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If we look at the same results in protein view, there is much greater duplication,
because this type of report isn't trying to collapse hits that share a common set of

MS/MS matches.

Now, we have 7 or 8 representatives for the more common protein hits, which
means that the lower scoring hits are pushed off the bottom of the list.

Also, you can't see the wood for the trees.

So, if you have old client software that brings up a protein summary for an MS/MS
search, the first thing to do is click on the link to switch to the peptide summary



8. Submit new modifications
to Unimod

e On-line at www.unimod.org
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At number 8, if the modification you need isn't on the Mascot search form list,
submit it to Unimod. The advantages of doing this are

<read from slide>
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Journal Controlling Deuterium isotope effects in comparative proteomics. Zhang, Roujian; Sioma, Cathy
=.; Thompson, Robert A} Xiong, Li; Regnier, Fred E.. Department of Chemistry, Purdue
University, west Lafayette, IN, USA, Analytical Chemistry (2
Journal Global internal standard technology for comparative proteomics. Chakraborty, Asish; Regnier,
Fred E.. Department of Chemistry, Purdue University, West Lafayette, IN, USA. Journal of
Chromatography, A (2002), 949(1-2), 173-184,
Journal Comparative proteomics based on stable isotope labeling and affinity selection. Regnier, Fred E;
Riggs, Larry; Zhang, Roujian; Xiong, Li; Liu, Peiran; Chakraborty, Asish; Seeley, Erin; Sioma,
Cathy; Thompsaon, Robert &, Department of Chemistry, Pu
penner ESSEMGdificd N 2002-10-20 10:50:36
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Unimod is a live, public domain database. If you add a modification, you become the
curator of that modification. The database is used to update the Mascot mod_file
every weekend. If you have an in-house Mascot server, you can download the same
new mod_file



7. Be skeptical if the Mascot
score is below threshold

* It may beright ...
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At number 7, with a bullet, Be skeptical if you want to accept a match when the
Mascot score is below threshold.

You may be right ...
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19/69 fragmwent ions

using 3% most intense peaks

# Immon. b wt Seq.
1| 86.10 114.09| 57.55 L
20 30,03 171.11| 86.06 G
3 74.06 272.16(136.58 T
4| 86.10 385.25/193.13 L
5 102.06 514.29|257.65 E
6 101.11 642.38(321.70 K
7| 8106 T56.43(37872 N
8 10107 884.48|442.75 Q
9 10111 1012.58|506.79 K
10| 101.11 1140.67|570.84 K
11| 86.10 125376627 38 L
12| 128.11 R
|&] pone

Here's a good example.

A run of 9 Y ions. Who wants to tell me that this could never happen by chance?
And yet the score is below threshold!

OK, now lets take a look at a different match

|| |4 nternet
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Z Mascot Search Results: Peptide View - Microsoft Internet Explorer
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Monoisotopic mass of neutral peptide (Mr): 1426.78
Ions Score: 53 Matches (Bold Red): 20/87 fragwent ions using 3% most intense peaks
# Immon. a att a* h 1 b* |[Seq.| ¥ ¥ ¥* #
1 86.10 §6.10) 4355 114.0%| 57.55 I 12
2| 60.04| 17313 87.07 201.12|101.07 8 |1314.70|657.85|1297.68|11
3| 44.05) 2441712259 272.16(136.58 A |1227.67|614.34|1210.64 |10
4| 86.10| 357.25/179.13 3852519313 L [1156.63|578.82|113%.61| 9
5| 102.06| 486.29 24365 514.29|257.65 E |1043.55|522.28|1026.52| 8
6| 102.06| 615.34|308.17 643.33|322.17 E | 914.51|45776| 88748 7 ]
T101.07| 742.39/372.20| 726 37| 771.39|386.20| 754.36| Q | T85.46|393.24| 76344 6
8| 86.10| 25642 \428.74| 839.45) 884.47|44274| 36745 L | 637.40|328.21| 64038 3
9| 10107 584.54 45277 96751 101253506 77| 99550 Q | 544.32|272.66| 527.29) 4
10 101.07|1112.60|556.80(1095.57|1140.59|570.80|1123.56| Q | 416.26|208.63| 393.24 3
11 86.10|1225.68|613.34|1208.65| 1253 67627341236 65| T | 288.20|144.61| 271.18| 2
1212811 R | 175.12| 88.06| 158.09| 1 =
|&] pone || |4 nternet Y

Now we have a run of 11 y ions and a higher score, above the significance threshold.

These are not similar sequences with the same set of mass matches.
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[T Cheek to include this hit in error tolerant search

Query Observed Mri{expt) Mri{calc) Delta Miss Score

4

zd96£05.r1 Soares_fetal heart NBHHIOW Homo sSapiens oDNA clone INAGE:357351 §' similar to ghrX14457

Rank Peptide

¥ 23 714.36 1426.71 1426.78 -0.06 0 83 1 ISALEEQLOQIR

1| Top scoring peptide matches to guery
Proteil 4 i a3
411288 score greater than 73 indicates identity tohed: 1 L

VH Siatus bar shows all hits for this peptide A clone IMAGE:1280183 5' similar to gh:l
i 154 tched: 1
" goore Dpelta Hit Protein DPeptide MAGE: 404260 5' similar to gh:LDO1S3 Mous
gil17H ms & _pLoe 19 gi|1422599 ISALEEQLOaTR pohed: 1 )

iE _0.10 TSALEEKLQQTR A clone IMAGE:607982 5' similar to gbh:LO
gil2S¥ 55 9 _p.i5 LGTLERNQKKLR  [tehed: 1

] 54.5 _0.14 TASLEQKLEKRIT L clone IMAGE:975759 5' similar to dgb:LO
gil284 gn.p 0.01 LTGLEEGALHTHT frened: 1 .

vd aa.6 -p.10 SISKETOEEPRI [ Clone THAGE:1151658 5' similar to gh:l
gi28Y 44 4 _p.17 SLAEIKKLKELR [ohed: 1 L

i 41,7 _0.05 LSSPEEARTWPR A clone IMAGE:1229783 5' similar to gh:l
gil403 45,z _p.os TvooLETRELQE  [ohed: 1

v .01 —p.zo ISSITOKITALIK A Clone IMAGE: 607989 5' similar to gb:lD
gil40g ched: 1

ms A clone IMAGE:607982 3' similar to gb:LO
gi| 3079568 Mass: 16146 Total score: 51 Peptides matched: 1

vs58b10.r1 Stratagene mouse skin (#937313] Mus wusculus cDNA clone IMAGE:1150459 5' similar to gh:l
gill513529 Mas=s: 14970 Total score: S1 Peptides matched: 1

mig9e05.r1 Soares mouse p3NMF19.5 Mus musculus cDNA clone IMAGE:473792 §' similar to gh:LO0O1593 Mous
gi| 1528825 Mass: 17502 Total score: 51 Peptides matched: 1

wj49h0z2.rl Soares mouse enbryo MNbME13.5 14.5 Mus musculus cDNA clone IMAGE:479475 5' similar to ghb:

Mascot Search Results ‘osoft Internet Explorer .- ﬂ
J Ele Edt Yew Favorites Tools Help ﬁ
| ek - = - @D A | @mearch GFavortes sty | By S 2 “inermarks It 4%
J»ﬂﬂdrass I@ http:f e, matrizscience. comfcgifmaster_resulks, plFfile=. . /data/20000828/F Tmeobu, dat ﬂ QGU
Juery Ubserved Mr{expt) Mr{calc] Delta Miss Score Rank Peptide =]
51 1057.05 211z.09 z11z.13 -0.04 o 111 1 ALMLOGVDILADAVAVTHGPK
52 1065.04 2128.06 21lag. 13 -0.06 o (80 1 ALMLOGVDILADAVAVTHGFE + Oxidation (M)
53 1065.08 2128.11 2128.13 -0.0z2 o (27 1 ALMLOGVDILADAVAVTHGPK + Oxidation (M)
54 1073.05 2144.08 z144.12 -0.04 o (61} 1 ALMLOGVDILADAVAVTHGPE + 2z Oxidation (M)
19, gi| 1422899 Mass: 13472 Total score: 53 Peptides matched: 1

il

2] 19:q] 1422899

The threshold was high because this was an EST search. However, this doesn't
change the fact that many people would accept the first match until shown the

second.

Our subjective judgement can be misleading

I'm not suggesting that Mascot is infalible, far from it. However, if you choose to
disregard the score, you should look very carefully at the match and, ideally, have
some additional evidence for it being correct.

| @ ternet
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6. Peak detection, peak
detection, peak detection

Especially critical for Peptide Mass Fingerprints
Time domain summing of LC-MS/MS data is very
important

Throw out low mass precursors in MS/MS

{ MATRIX
SCIENCE.

ASMS 2003

If you ask an estate agent (a realtor) in the UK what determines the price of
property, they'll probably reply location, location, and location.

Well, in many ways, the quality of a Mascot result depends on peak detection, peak
detection, peak detection.

<read from slide>
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Rl Mascot Distiller - glycogen phosphorylase.dat - (Read Only) - Sample Infa - ﬂ

- Fle Edit View Analysis Tools  Window Help

D-Sord Bl SR PE @A DE

=]
\ [L Lis . | ) b |
Int
142589
40
5
n
25
20
15
1440 86 1473.97
o 1414.83
145601
5 1505.95
(1082)
1410 1420 1430 1430 1480 1480 1470 1480 140 1500 1810 1520 miz

There is a world of difference between a good quality peak list, as you might expect
from a piece of software like - random example - Mascot Distiller, and a poor quality
peak list, where every spike and glitch on the baseline has been added to the peak
list
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| ek - = - (D 4| @mearch GFavortes sty | By S o 5 HF‘qurmarks i A%

J»ﬂﬂdrass I@ http:f v, matrizscience. comfcgifmaster_results.pl7file=. . jdataf20030602/FTncCxon. dakeREPTYPE=peptide j @GD

Peptide Smmmary Report

Switch to Protein Summary Report

To create a bookmark for this report, nght click this linke: Peptide Summeary Report (W MossD. Becherer Sample)

Select All SelectMNane | Search Selected [ Error tolerant
1. gi|443370 Mass: 25583 Total score: 320 Peptides matched: 15

Chain &, Concanavalin & (Natiwve)

[T Cheek to include this hit in error tolerant search

Query Ohserved Mri{expt) Mri{calc) Delta Miss Score Rank Peptide

| 959.39 958.38 958.51  -0.13 0  (40) 1 LLGLFPDAN

¥ z8 480.22 958.43 958.51  -0.08 0 43 1 LLGLEPDAN

¥ a4 659.76  1317.50  1317.63  -0.13 0 80 1 VSSHGSPQGSSVGR

¥ sz 524.90  1571.67  1571.84  -0.17 1 53 1 VGTAHIIVHSVDKR

M 61 1051.86  2101.70  2102.05 -0.35 0  (84) 1 DLILOGDATTGTDGHLELTR

M &  1051.86  2101.70  2102.05  -0.35 0 (51) 1 DLILQGDATTGTDGHLELTR

M &  1051.86  2101.71  2102.05 -0.34 0 (78) 1 DLILQGDATTGIDGHLELTR

M 64  1051.86  2101.71  2102.05 -0.34 0 (77) 1 DLILQGDATTGIDGHLELTR

P &5  1051.87  2101.73  2102.05 -0.32 0 90 1 DLILQGDATTGTDGHLELTR

| 701.60  2101.78  2102.05  -0.27 O  (56) 1 DLILOGDATTGTDGHLELTR

| 701.60  2101.79  2102.05  -0.26 0  (52) 1 DLILQGDATTGIDGHLELTR

| 701.62  2101.82  2102.05  -0.23 0  (46) 1 DLILQGDATTGIDGHLELTR

W 69  1051.93  2101.85  2102.05 -0.20 0 (67) 1 DLILQGDATTGIDGHLELTR

| 825.29  2472.84  2473.23  -0.39 1  (45) 1 DOKDLILQGDATTGTDGHLELTR

| 825.30  2472.86  2473.23  -0.37 1 53 1 DOKDLILQGDATTGTDGHLELTR

4 | _’lJ
5] [ [ [ mternet

In the case of MS/MS data, noise peaks aren't such a problem, because Mascot
itertively determined which are signal and which are noise. However, time domain
processing of LC-MS/MS data is very important.

This example shows what you don't want to see - the same peptide found over and
over again. If all these spectra could be summed together, the signal to noise, and
hence the Mascot score, would be greatly improved

14



5. Keep the taxonomy indexes
up-to-date

 Whenever you update a database, update the
relevant taxonomy files

ASMS 2003 ki

At number 5, one for the Administrators of in-house Mascot servers: Keep your
taxonomy indexes up-to-date

<read from slide>

15



Jﬁ\e Edit Wiew Faworikes Tools Help

; Mascot search status page - Microsoft Internet Explorer

TS

| ek - 5 - (@ [0 A Dsearch GFavorites (AHstory | By S B - 2 HF‘qurmarks it A%

J»ﬂﬂdrass I@ hitbp: v matrixscience, comfx-cgiims-status, exe?l

MASCOT search status page

Wersion: 1.9.05a -
Using 5 nedes and 10 processors. [2 searches runmng]

‘Searchlo ‘monitorlo ‘errorlo ‘Errormessage descriptions |nodehst.txt ‘Do not auto refresh this page

Marne = NCEInr Family = /home/matrix/site/sequence/NCEInr/ currg
Filename = NCEInr 20030516.fastaPathname = /home/matrix/site/sequence/NCEIny/cury
Status = Hot in use Statistics  Unidentified taxonom

State Tiwe = Sun Jun 1 04:25:00 # searches = O

Memw mapped = NO  Reguest to mem wap = YES  Redgquest unmap = NO  Mem locked = NO

MNumber of threads = 1 Current = NO

Ftate Time
Mem mapped = YES Request to mem map = YES Reguest ummap = NO  Mem locked = YES
MNumber of threads = 1 Current = YE3

Name NCEInr Family = /home/matrix/site/ sequelss Flinr/currs
Filename NCEInr_ z0030530.fastaPathnzer® =/ home Ty 1 L Sequence/NCEInr/cury
status In use identified taxonom

Sun Jun 1 04:28:02 # search® =

Tax IDs

Count

Eata

bsta

| Pan

3tate Time Sun May 25 15:47:34 # searches = 0
Mem mapped = YES Request to mewm wap = YES Request unmap = NO  Mew locked = NO
Number of threads = 1 Current = YE3

Name = OWL Family = thmE/mﬂtr1x,fSltEfSEquEncEfOml/cur[Ent/Owl_* .fasta
Filenawe = COwl_31.4.fasta Pathname = /howe/matriz/site/sequence/Ovl/current/Owl_31.4.fasta
Status = In use dratistics Inidentified taxonomy

Number of threads = 1 Current = YE3
4

Marne = NM3DB Family = /home/watrix/sive/sequence/MSDE/ current/MSDE_¥. fasta
Filename = MZDB_20030428.fasta Pathname = /homwe/matrix/sitve/secuence/MSDB/current/MSDE_20030428.fasta
Status = In use Statistics  Unidentified taxonom

State Tiwe = Sun Jun 1 22:35:02 # searches = 0

Mem mapped = FES  Regquest to mwem map = YES Reguest ummwap = NO  Mem locked = ¥ES

or”

|&] Done

[ [ internet

From time to time, its a good idea to check the stats file for each database. It
contains lots of useful information, like whether entries contain illegal characters or

whether an entry is too long.

It also tells you how good your taxonomy is. Here are the numbers for the nr
database on our web site at the end of May. There are 1.4 million entries, but only

1200 have no taxonomy. In other words, better than 99.9% of the entries have a

taxonomy assigned. If you look at your stats file and see that (say) 10% of the

entries have no taxonomy, that's 10% of the entries that are going to be missed

whenever you do a search with taxonomy specified.
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4. Remember that enzyme
specificity also applies to
Sequence Queries

ASMS 2003 Atz

SCIENCE.

Top tip number 4 is Remember that enzyme specificity also applies to Sequence
Queries

One of the most common emails we receive is "Mascot is broken. | did a search for
this peptide and | know its in the database but Mascot failed to find it"
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Bk - & - (D [2) @ | Qoeach CFavortes (Bristory | By- *|Fowemaris B 4 36

| Agress [&] imaster_resuts.plrfile=. JFOD1286 dat =] @

=
| Beeepl
Wot? No Results

Sotry ... but this is the page you get to see when your search produces no
results

Here are some possible reasons

¢ Sequence Query: Mone of the specified sequences occur in the
database being searched. Sequence quaiifiers requires an exact
match, unlike a Blasi search which pulls oui the most homolagous
sequences. If you suspact this is the problem, delete the suspect
sequence qualifier and re-submit ihe search.
All searches: Match worse than random. Mascof suppresses matches
which are worse than random. This is unkikely to happen with
poor quality, neigy daia. The databases are so large thai spurious
rmatches tend to cocur, aven when the mass tolerances are very
narrow. A more Bkely cause is very narrow tolerances combined
with precise but inaccuraie mass vahws. Try relaxing the
tolerances.

Fepeat Search

o s—
Cogyright © 2000 Miri Scince Lnd, Al Rights Raserved, Last Updaed 06172003 16:00:32

MATRIX
SCIENCE.

For example, here's a search for glu-fib, a very common sequencing standard. The

mass is correct and the sequence is correct. But, when we do a search of Swiss-Prot -

No results!
Why
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ternet Explorer [ 3]

JE\IE Edit  View Favorites Tools  Help ﬁ

J daBack - = - @D at | @isearch [dFavorites & #History ‘ SNa= 1 ‘BE| “Puwarmarks 4

| ddress [ ] hitps:{de!S00D mascotfegifprotein_view.plFfile=. . fdatef 20030801 [FOD1285. dathit=P025755px=1&protscore=58. 606640957553 | e

MATRIX

Y WMascot Search Results
Protein View
Match to: P02675; Zcore: 69
Fibrinogen beta chain precursor [Contains: Fibrinopeptide B] STANDARD VARSPLIC; STAHDARD VARIAHT;: S

Found in search of C:\Documents and Sevtings)JohnchDeskrophDarrylhGluFibProf_scan_swm. txt.dta

Nominal mass (M) : 55892; Calculated pl wvalue: 8.54
NCEI BLAST search of POZ2675 against nr
Unformatted segquence string for pasting into other applications

Taxonomy: Homo sapiens

No enzvme cleavage specificity
Sequence Coverage: 2%

Matched peptides shown in Bold Red

"

MEEMVSWSFH ELETMEHLLL LLLCVFLVES (GVHDHEEGF FSARGHRFLID

51 KEREEAFSLE FAPFFPISGGG TRARPAKALL TOKEVERKAF DAGGCLHADF
101 DLGVLCPTGC QLOQEALLOOE RPIRMNSVDEL NNMVEAVSQT SSSSFQYHVL
151 LEDLWQKRQK QUEDMENVWN EV3SELEKHQ LYIDETVNSN IPTHLRVLRS
201 ILENLRSEIQ ELESDVSAQM EVCRTPCTVS CNIPWVVIGKE CEEIIREGGE
251 TSEMYLIQFD SSVEPYRVYC DMNTENGGUT VICNRQDGSW DFGREWDEYE
301 OGFGHNWVATNT DGENYCGLPG EVWLGNDKIZ QLTRMGPTEL LIEMEDWEGD
351 KVELHYGGFT VONEANKYQI SVNEVRGTAG NALMDGASQL MGENRTMTIH
401 NGHFFSTYDR DNDGWLTSDF RKQCSEEDGG GWWYNRCHALAL NPNGRYTUGG
451 QYTWDMAKHG TDDGUWWMNW EGSUVSMREM SMEKIRPFFPQ Q

Sort Peptides By | ® Eesidue Mumber  © Increasing Mass  © Decreasing Mass

Start - End Observed Mr{expt) Mr{calc) Delta Miss Sequence
31 - a4 785.80 1569.59 1568.69 0.91 0 Qv FSAR (Ions score ©0)

Local intranet

)
il
I

Because glu-fib in Swiss-Prot is not a tryptic peptide. The N-terminus is created by
a post-translational cleavage after serine. If you now go back to the search form and
select enzyme type none, bingo ... you'll get a match

19



3. Don’t specify a protein mass
unless essential

Slows down the search

Cannot guarantee that the mass of the database
entry is close to that of the analyte

Never useful for MS/MS search. Only useful for
Peptide Mass Fingerprint when

ASMS 2003 Atz

SCIENCE.

Number 3 is another very common technical support issue: Whether to specify a
protein mass

<read from slide>
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5l Document1 (Preview) - Microsoft Word .- ﬂ

Eile Edit Yiew Insert Format Tools Table Window Help

5”@5 H\U?% '”FQ|| |Q|ose‘k?,

(]

301 imnycrnpda vaapycytrd pgvrweycnl tgesdaegta vapptvinyn sleapsedqan
36l teqrpgvgec yhgnggsyrg tysttvtgrt cgawssmtph shs

421 npdavaapyc ytrdpgvrwe ycnltgesda egtavapptv tp .
4581 vgecyhgngq syrgtysttv tgrtcgawss mtphshsrtp ey APOA_HUMAN

541 apycytrdpg vrweyenltq csdasgtava pptvtpvpsl ea H
601 gnggsyrgty sttvtgrteq awssmtphsh srtpeyypna gl 4548 AA’ Of WhICh
66l rdpgvrweyec nltgesdaeg tavapptvip vpsleapseq ap H
721 rgtysttvtyg rtogawssmt phshsrtpey ypnaglimny or 4218 AA IS 37
781 weycnltgcs daegtavapp tvtpvpslea pseqapteqr pg
841 tvtgrtcgaw ssmtphshsr tpeyypnagl imnycrnpda va. repeats Of a 114 AA
901 tgcsdaegta vapptvtpvp sleapseqap teqrpgvdgec yvh Krlngle domaln
9461 cgawssmbph shsrtpeyyp naglimnycr npdavaapyc ytro

1021 egtavapptv tpvpsleaps eqapteqrpg vgecyvhgngg sy rgbySTov COrooge

1081 mtphshsrtp eyypnaglim nycrnpdava apyeytrdpg veweycenltg csdasgtava

1141 pptvtpvpsl eapseqapte qrpgvgecyh gnggsyrgty sttvtgrtcg awssmtphsh

1201 srtpeyypna glimnycrnp davaapycyt rdpgvrweyc nltgesdaeg tavapptvtp

1261 vpsleapseq apteqrpgvq ecyhgnggsy rgtysttvig rtcgawssmt phshsrtpey

1321 ypnaglimny crnpdavaap yvoytrdpgvr wevcnltges daegtavapp tvipvpslea

1381 pseqapteqr pgvgecyhgn gegsyrgtyst tvtgrtcgaw ssmtphshsr tpeyypnagl

1441 imnycrnpda vaapyoytrd pgvrweycnl tgocsdasgta vappbvipvp sleapseqap

1501 tegrpgvgec yhgnggsyrg tysttvtgrt cgawssmtph shertpeyyp naglimnyor

1561 npdavaapyc yvtrdpgvrwe yonltgesda egtavapptv tpvpsleaps egapteqrpg

1621 wgecyhgngq syrgtysttv tgrtcgawss mtphshsrtp eyypnaglim nycrnpdava

1681 apyoytrdpg vrweycenltq csdasgtava pptvtpvpsl eapsegapte grpgvgecyh

1741 gnggsyrgty sttvtgrtcg awssmtphsh srtpeyypna glimnycrnp davaapyoyt

1801 rdpgvrweyc nltgesdasg tavapptvip vpsleapseq apteqrpgvg ecyhgnggsy

16861 rgtysttvtg rtegawssmt phshsrtpey ypnaglimny crnpdavaap yoytrdpgvr

1521 weycnltqcs daegtavapp tvtpvpslea pseqapteqr pgvgecyhgn ggsyrgtyst

1981 tvtgrtogaw ssmbphshsr tpeyypnagl imnycornpda vaapycoytrd pgvrweycnl

2041 tgcsdaegta vapptvtpvp sleapseqap teqrpgvgec yvhgnggsyrg tysttvigrt

2101 cgawssmtph shsrtpeyvyp naglimnycr npdavaapyc ytrdpgvrwe yonltgeosda

2161 egtavapptv tpvpsleaps eqapteqrpg vgecyvhgngg syrgbysttv tgrtoqgawss

2221 mtphshsrtp evypnaglim nycrnpdava apycytrdpg vrweycnltq csdasgtava

2281 pptvtpvpsl sapsegapte grpgvdgecyh gnggevyrgty sttvbgrteg awssmtphsh

2341 srtpeyypna glimnycrnp davaapycyt rdpgvrweyc nltqosdaeg tavapptvip

2401 wvpsleapseq apteqrpgvq ecyhgngqsy rgtysttvtg rtogawssmt phshsripey

“lo|w|q

67 [ I Col [REC el BT [oR

Here, for example, is human Apolipoprotein a Almost all of this protein is a
repeated kringle domain of just 114 residues. Statistically, this protein behaves like
a much smaller protein ... for eample, it will produce many fewer unique tryptic
peptides than you would expect from its size. If you had a peptide mass map of this
protein, it would be very, very difficult to get a match without specifiying a small
protein mass.

This, and the case where the experimental protein is a very small fragment of the
database entry are the times you need to use SEG. Otherwise, much better to leave
the protein mass open
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2. Use the error graphs to
estimate mass tolerances

=
=1
.
=1
s_
=
[}

Error cDa)

ASMS 2003 e

Number 2 is a reminder to use the error graphs to estimate mass tolerances

1. This example is fine, the mass errors are well within the specified tolerance of +/-
0.5. You could probably increase the score slightly by going to +/- 0.3, but safer to
leave it where it is

2. This is also fine! The mass values are mostly within the specified tolerance of +/-
1.5. In fact, this is the error distribution for a very good MS/MS match from an ion
trap.

3. In contrast, this is not right. Although the accuracy is better than the last
example, the mass scale should continue to 2500 Da. However, all the potentail
matches above 1650 Da have been lost because the tolerance is too tight and is
clipping the high masses. The precision suggests that some calibration is overdue

4. This is a worrying example. The accuracy is excellent, but a very wide tolerance
has been specified. For a peptide mass fingerprint, this can easily create a false
positive, because the distribution of mass values is is not uniform. This kind of data
is playing with Mascot's mind. | don't have time to go into great detail. Suffice to
say that if you see this, you should set a more appropriate tolerance, like +/- 0.5.
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1. Be sparing with variable
modifications

e Some modifications are worse than others

* Use an error tolerant search to pick up
uncommon modifications

ASMS 2003 ki

And finally, number 1, our top tip! Be sparing with variable modifications
<read from slide>
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ASMS 2003 ki

This search of a single MS/MS spectrum, using one variable mod, gives a nice,
statistically significant match.

If the search is repeated with 8 mods, the match is the same, but it is no longer so
clear cut.

All of these mods have effectively increased the size of the database by a factor of
30!

Whats worse, the search takes over 10 times as long!
So, our top tip is to use variable mods sparingly. You'll get better results faster.
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1. Be sparing with variable modifications

2. Use the error graphs to estimate mass tolerances
3. Don’t specify a protein mass unless essential

4. Remember that enzyme specificity also applies to
Sequence Queries

5. Keep the taxonomy indexes up-to-date

6. Peak detection, peak detection, peak detection

7. Be skeptical if Mascot score is below threshold

8. Submit new modifications to Unimod

9. Use the Peptide Summary Report for MS/MS results

10. Don’t specify a poorly represented taxonomy

ASMS 2003 ki

So, there we are, our top 10 tips for 2003. | hope you'll find one or two of them
useful



