Instrument Specific
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Matching
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This talk describes one of the new features in Mascot 1.8 that allows us
to fine-tune the matching of MS/MS data



lon series in Mascot 1.7

* a,b,andyions
* Neutral loss of 17 from all ions

e 2+ ions if precursor was 2+ or higher

Room for improvement?

 More ion series, esp. high energy fragments
* Internal fragments

* Neutral loss of 17 or 18 is composition dependent

{ MATRIX
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In Mascot 1.7, all MS/MS data was matched and scored using the a, b,
and y ion series. In addition to the intact ion series, Mascot also looked
for neutral loss of ammonia and, if the precursor charge was 2+ or
higher, the 2+ ions series.

This works perfectly well for most data, such as electrospray on an ion
trap or quadrupole TOF, or MALDI PSD. However, there are other cases
where it would be desirable to have greater flexibility.

In particular, new instruments such as the TOF/TOF, generate peaks in
high energy ion series plus lots of immonium ions and internal
fragments.

We also wanted to handle neutral losses more accurately, because loss of
ammonia or water is actually composition dependent.



Mascot 1.8

Agdress [ @] hetp: e matrocstience comjegifsearch_form, p?SEARCH=1IS

Mascot: MS/MS Ions Search

Your nameJ5C Email [icotrell@matrixscience o
Search title|
Database[NCBInr >
Taxonomy|All entries =
Enzyme| Trypsin d Mmlﬁl missed cleavages
Fied [ Acetyl (K) - Variable [Acety ()
modifications | Acetyl (N-term) modifications | Acety! (N-tarm)
Amicle (Cterm) Amicle (C-term)
Biotinylated (K) Biotinylated (K)
Biotinylated (Nterm) =] Biotinylated (Nterm) =]

Proteinmass|  LkDa ICAT I
Peptide tol. 1z  |Da -] MSMStol£06  |Da x|
Peptide charge[1~ | Monoisotopic @ Average
Data file| Browse..
format|Mascot generic =] Precursor| i

G ol Reporttop[20 =] hits
MALDI-TOF-PSD ResetForm
ESI-TRAP
ES-QUAD
ESIFTICR
MALDI-TOF-TOF

4. AT Righte Reserved Lust Updated 05/24/2003 14:16:52

ESIMSECTOR
FTWMSECD

[ |4 internet
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In Mascot 1.8, we now have an additional field on the search form:
INSTRUMENT. This is a drop down list of all the common instrument
configurations. For backward compatibility, the Default setting gives the
same behaviour as Mascot 1.7



ﬂ fragmentatii 5 - Notepad

Fle Edf Format Help

G

title:ESI-TRAP

1 SinETy charged

doubly charged if precursar 2+ or higher

b series

b - WH3 if b significant and fragment includes
b - H2o if b significant and fragment includes
y series

¥ - NH3 if v significant and fragment includes
¥ - H2o if ¥ significant and fragment includes

A

title:ESI-QUAD

1 singly charged

doubly charged if precursar 2+ or higher

b series

b - WH3 if b significant and fragment includes
b - H2o if b significant and fragment includes
y series

y - nH3 if v significant and fragment includes
¥ - H2o if ¥ significant and fragment includes

A

Tit1eiESI-FTICR

1 singly charged

doubly charged if precursar 2+ or higher

b series

b - nH3 AT b significant and fragment includes
b - H2o if b significant and fragment includes
y series

y - nH3 if v significant and fragment includes
¥ - H2o if ¥ significant and fragment includes

T

TiT1eiMALDI-TOF-TOF
1 singly charged

immonium
a series
a - nNH3 If a
a - H2o if a
b series
b - nH3 i b significant fragment includes
b - H2o if b significant fragment includes
¥

¥

¥

significant fragment includes
significant fragment includes

series
v - nH3 if v significant fragment includes
- H2o if significant fragment includes
internal yb < 700 Da
internal ya < 700 Da

TR

title:ESI-4SECTOR

il

When you choose one of the instrument types, the ion series used in
scoring are taken from a configuration file. Like other Mascot
configuration files, this is a simple text file that you can edit to modify
existing instrument settings or add new ones.

Here we can see some of the settings in the standard file. The ESI trap,
for example, just looks at b and y ions



# singly charged
2 # doubly charged if precursor 2+ or higher
# (not internal or immonium)
3 # doubly charged if precursor 3+ or higher
# (not internal or immonium)
4 # immonium
5 # aseries
6 # a- NH3 if a significant and fragment includes RKNQ
7 #a-H20 if a significant and fragment includes STED
8 # b series
9 # b - NH3 if b significant and fragment includes RKNQ

10 # b - H20 if b significant and fragment includes STED
11 # c series

12 # x series

13 #y series

14 #y - NH3 if y significant and fragment includes RKNQ

15 #y - H20 if y significant and fragment includes STED

16 # z series

17 # internal yb < 700 Da

18 # internal ya < 700 Da

19 # y or y++ must be significant

20 # y or y++ must be highest scoring series {MATRIX
SCIENCE

Here, you see the full list of choices for INSTRUMENT configuration in
Mascot 1.8.

Notice that some of the choices are more like rules. For example, #20
says that y or y++ must be the highest scoring series.

We may add more such rules in future releases, and would be very
interested in hearing your suggestions



How does Mascot Score MS/MS?

. Each ion series is matched and scored
independently

. If an ion series contains only a random number
of matches, or less, it is discarded

. All combinations of the ion series with non-
random levels of matching are tested to see
which combiination will give the highest score

. So, having ‘too many’ ion series doesn’t affect the
score, it just reduces specificity

{ MATRIX
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How exactly does Mascot score MS/MS data?



Example 1. TOF/TOF Data

* High energy collisions
Immonium ions
*Internal fragments

*X, Z, C, etc. 1on series

O N S S R S BN B
a by a3z by oy oA by oo
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To illustrate how choosing a customised instrument setting can improve
the Mascot score, I'd like to show a couple of examples.

First, TOF/TOF data. Obviously, there is enormous interest in this new
class of instrument. For Mascot, the most important consideration is that
the fragmentation is high energy CID.
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At first sight, some TOF/TOF spectra don't look very promising.
However, the information content is actually very high.



Mascot Search Results - Netscape

Eile Edit Wew Go Communicator Help

IR

| & ¥ A A . o m o= & O @

Back  Fowward  Reload  Home  Seach  Metscape  Print Secuity  Shop Stop

,,,‘!' Bookmarks i Location Ihtlp {fvwiny. matrixscience. com/cgi/master_results.pl?file=.. /data/200201 16/F anoris. dat j @D what's Related

Probability Based Mowse Score
Score is -10*Log(P), where P iz the probability that the obszerved match is a random event

Indtidual 1ons scores > 43 mdicate peptides with significant hemolegy (p<0.05)
Indindual 1ons scores > 45 mdicate 1dentity or extensive homology (p<0.03).

: Mascot 1.7: |
IScore 87 :

Mumber of Hits

5 73
Probability Based Mowse Score
Peptide Summary Report

Switch to Protein Summary Feport

To create a bookmark for this report, right click this link: Peptide Summary Report (L /data/20020116/Fanoris. dat)

Select All Select MNone | Search Selected

1. GBEC HMass: 116409 Total score: 57 Peptides matched: 1
beta-galactosidase (EC 3.2.1.23) lacZ [validated] - Escherichia coli

Query Observed Mr{expt) Mr{calc) Delta Hiss Score Rank Peptide
2 1 2847.00 2845.99 2846.41 -0.42 0 87 1 VIVSLWQGET(QVASGTAPFGGEIIDER
Proteins matching the same set of peptides:

1BGHI Mass: 116046 Total score: 57 Peptides matched: 1
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When this spectrum was searched using Mascot 1.7, the ions score was

excellent: 87



ZJ Mascot Search Results - Microsoft Internet Explorer 3 — =] x|

| Ele Edt view Favorbes Tooks Help |

| e=Eack - = - @ 4t | @ search GlFavortes (#Hstory | BN Sh m HPowermarls A

| Address [&] hitpfjuwum. matrixscience. comjegifmaster_results,plzfle=. . /data /200201 16/FInAmiH dat =] @e

Probability Based Mowse Score

Score 18 -10%Log(P), where P is the probability that the cbserved match iz a randem event.
Indiwidual ions scores > 45 mdicate identity or extensive homology (p<0.05)

___________ -
I
|

Mascot 1.8:
Score 115

I
|
L= = =

Mumber of Hits
o

T T T T
2 B0 PR 120
Probability Based Mowse Score

Peptide Summary Report

Switch to Protein Summary Report

To create a bookmark for this report, right click this Iink: Peptide Summary Report { /data/200201 16/FIndmrH dat)

Select All Select Mone | Search Selected

1. P97096 Mass: 119701 Total score: 115 Peptides matched: 1
CLONING VECTOR PLACZI, COMPLETE PLASMID SEQUENCE.- Cloning vector pLacZi.

Query Ohserved Mr{expt) Mri{calc) Delta Miss Score Rank Peptide
Icd 1 2847.00 2845.99 2846.41 -0.42 o 115 1 VIVSLWQGET(VASGTAPFGGELIIDER

Proteins matching the same set of peptides:

1EGHI Mass: 116046 Total score: 115 Peptides matched: 1
bets-galactosidase (EC 3.2.1.23), chain I - Escherichia coli I
|7 oore [ |4 Internat

However, searching with Mascot 1.8, where we can account for the
internal fragments and the immonium ions increases this score to 115

10



I

ZJ Mascot Search Results: Peptide View - Microsoft Internet Explorer

J File Edit Wiew Favorites Tools Help
J 4=Ecck -~ = - @) 74 | Q) search  (ElFavorites ¢ &History “%- =Y /| HPowermarls EL P B %
| Address [&] hitpfjuum matrixscience. comfegifpeptide_view.pl7fle=..[datal200201 1 6{FInamH, datiguery=18it=18index=P970968px=1 =] @e
Peptide View =
MEAMS Fragmentation of VIVSLWOQGETOVASGTAFFGGEIIDER
Found in PO709¢, CLONING YECTOR PLACZL, COMPLETE PLASMID SEQUENCE. - Clonmg vector pLacZi
Match to Query 1 (2847.00,1+)
From data file C:\Projects\EDS\data\TOF-TOF\2847-54_0001 dta
Chck meuse within plot area to zoom in by factor of twe about that pomt —
or, Pothom [[i 4 [3000 Da
8 =
G H o~ =
£5% % H
:?‘ A
wilgg O
RN
R T B
213 a =
S = g
gl:g«‘@‘ﬁ;u:l 2
Wt R "
& &= T o
I no 58
KR e el
i PR [
Ly L; . I“\‘u I
[ 400 800 2000 2400 2800
Monoisotopic mass of neutral peptide (Mr): 2846.41
Ions Score: 115 Matches (Bold Red): 56/219 fragment ions using 43 most intense peaks
# Immon. a a* a? b b* b Seq. ¥ ¥* f’ #
1 7208 7208 100.08 V 27 =
|&] oo [ [ [ internet

The reason the score is so high is that pretty much every single peak is a
real peak, that can be assigned to a fragment ion.



ZJ Mascot Search Results: Peptide View - Microsoft Internet Explorer

M

| Ele Edt view Favorbes Tooks Help |
| e=Eack - = - @ 4t | @ search GlFavortes (#Hstory | BN Sh m HPowermarls A
| Address [&] hitpfjuum matrixscience. comfegifpeptide_view.pl7fle=..[datal200201 1 6{FInamH, datiguery=18it=18index=P970968px=1 =] @e
14 60.04|1458.76|1441.73|1440.75 | 148675 | 1468.73|1468.74 | § | 1448.70|1431.68|1430.69 |14 =
15 30.03(1515.78|1458.75|1497.77 (154378 1526 75|1525.77) G |1361.67|1344.64|1343.66|13
16 74.06(1616.83|1589.80|1598.82|1644.82 1627.80|1626.81 T |1304.65|1287.62|1286.64|12
17 44.05|1687.87|1670.84|1669.85(1715.86 | 1698 83|1697.85) A |1203.60|1186.57|1185.59|11
18 70.07(1784.92|1767.8%|1766.21(1812.51|1785.82|1794.50) P |1132.56|1115.54|1114.55|10
19 120.08(1931.99|1914.96|1913.98 195998 1942.96|1841.57 F 1035.51/1018.48|1017.50| 9
20| 30.03|1985.01(1971.98|1971.00|2017.00/18%% 5811998 4% G | 888.44| 871.42| 87043 8
21 30.03)|2046.03|2029.00|2028.02|2074.02 2057.00|12056.01) G | 831.42) 814.39| 813.41| 7
22| 102.06|2175.07|2158.05|2157.06|2203.07 2186 04 |2185.06| E | 774.40| 757.37| 756.39| 6
23| B6.10|2288.16(2271.13|2270.15|2316.15|2299.1212298.14| 1 | 645.36| 628.33| 627.35| 5
24| B86.10|2401.24|2384.21|2383.23|242%9.24 241221 2411.22) T | 53227 515.25| 514.26| 4
25| BB.04|2516.27(2495.24|2458.26|2544.26 | 2527 24 |2526.25| D | 419.19] 402.16| 401.18| 3
26| 102.06|2645.31 |2628.28|2627.30|2673.30 | 265628 | 2655.29| E | 304.16| 287.14| 286.15| 2
27 12811 R | 17512 158.0% 1
Seq ya yh Seq ya ¥h Seq ya yb e
Vv 173.13(201L.12|TVS 260.16|288.16 TVSL 37325040124
TVSLW 559.32|587.32|TVSLWQ  |687.38/715.38 VS 159.11|187.11
VSL 272.20|300.1% |VSLW 458.28 486 27 VSLWQ 586.34|614.33
YSLWOQG  643.36|671.35|8L 1731320112 |SLW 359.21|387.20
SLWQ 487 27|515.26[SLWQG 5442957228 SLWOQGE  |673.33(701.33
LW 272.18|300.17 |LWQ 400.23 428.23 LWQG 457.26|485.25
LWQGE 586.30|614.29|LWQGET  |687.35/715.34 WQ 28715131515
WOQG 344 1737217 |WQGE 473.21/501.21 WQGET 574.26|602.26
QG 158.09{186.05 |QGE 287.14|315.13 QGET 388.18|416.18
QGETQ 516.24|544.24|QGETQV 6153164331 QGETQVA 686.35|714.34 =
|&] oo [ [ [ internet

You can see here that we have very good coverage of the y series, and

many of the low mass peaks are internal fragments

12
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Here is an expanded view of the low mass end of this spectrum. You can
see what | mean about almost every peak being accounted for.

13



ZJ Mascot Search Results - Microsoft Internet Explorer == x|
| Ele Edt view Favorbes Tooks Help |

| ©Bak - = - @ 4t | @ search GlFavortes (#Hstory | BN Sb - ”HPowermarIG A

| Address [&] hitpJjuwum. matrixscience. comfegifmaster_results,plzfile=. /data 200201 16/F anofes dat =] @e

Probability Based Mowse Score

Score is -10*Log(P), where P is the probability that the observed match is a random event
Indiwidual ions scores = 38 mndicate peptides with significant homology (p<0.05)
Indiwidual ions scores > 48 mdicate 1dentity or extensive hemelogy (p<0.05)

|—————====-=-- -
9 1
! Mascot 1.7:
5 1
p 1Score 32 X
Z L= = =
2
o 5
1o zn 30
Probability Based Mowse Score
Peptide Summary Report
Switch to Protemn Summary Report
To create a bookmark for this report, right click this link: Peptide Summary Report {./data/200201 16/F anofeS. dat]
Select All Select Mone | Search Selected
1. 183419 Mass: 5477 Total score: 32 Peptides matched: 1
beta-galactosidase (EC 3.2.1.23) lacZ - synthetic
Query Observed Mr{expt) Mr{calc} Delta Miss Score Rank Peptide
2 1 1426.18 1427.18 1427.68 -0.50 0 32 1 DWEHEGVTQLHR
Fir'an.ins matching the same seh of nentides: | _'LI
4 3
|&] oo [ [ [ internet

Now, although its great to see a score of 87 increased to 115, what

matters more is whether we can turn a failed match into a marginal one

or a marginal match into a good one.

Here, for example, we have an inconclusive search result from Mascot

1.7

14



ZJ Mascot Search Results - Microsoft Internet Explorer — =] x|
| Ele Edt view Favorbes Tooks Help |
| ©Bak - = - @ 4t | @ search GlFavortes (#Hstory | BN Sb - ”HPowermarIG A
| Address [&] hitpJjuwum matrixscience. comfegifmaster_results,plzfile=. /data 200201 16/FInAmrs dat =] @e
Probability Based Mowse Score
Score is -10*Log(P), where P is the probability that the observed match is a random event
Indiwidual ions scores > 41 mdicate pephides with significant homelogy (p<0.05),
Indiwidual ions scores = 48 mdicate identity or extensive homology (p=0.05) -
. |jm————————— -
2 3 . 1
£ \ 'Mascot 1.8: |
5 \
1
. 1Score 42 |
5 \ \ L e e - -
2 \
R
o MR :
20 24 28 3z 36 a0 a4
Probability Based Mowse Scare
Peptide Summary Report
Switch to Protein Summary Report
To create a bookmark for this report, right click this Iink: Peptide Summary Report {./data/20020116/FInbmrs dat)
Select All Select Mone | Search Selected
1. Is3421 Mass: 5576 Total score: 42 Peptides matched: 1
beta-galactosidase (EC 3.2.1.23) lacZ - synthetic
Query Ohserved Mri{expt) Mricalc) Delta Miss Score Rank Peptide
IC 1428.18 1427.18 1427.68 -0.50 0 42 1 DWEHPGVTQLHR
Proteins matching the same set of peptides:
1EGINI Mass: 116046 Total score: 42 Peptides matched: 1 =
|&] oo [ [ [ internet

With Mascot 1.8, the more accurate ion series modelling pulls out a

reasonably good match. This is very pleasing to see, particularly when

you see the spectrum ...

15
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ZJ Mascot Search Results: Peptide View - Microsoft Internet Explorer

| Ele Edt view Favorbes Tooks Help |
| e=Eack - = - @ 4t | @ search GlFavortes (#Hstory | BN Sb - ”HPowermarIG A
| Address [&] hitpfjuwum. matrixscience. comcgifpeptide_view.pl7fle=..(dataf200201 1 6{FInamrs, datquery=1&fit=18index=153421 8px=1 =] @e
. =
3
3 ~
i 3
i g 5 >
8 : g
T s
R g @
18 e hooE
T | B
° 200 400 500 800 1000 1200 1400
Monoisotopic mass of neutral peptide (Mr): 1427.65
Ions Score: 42 Matches {Bold Red}: 28/83 fragwent ions using 39 most intense peaks
# |Immon. a a* al b b* 10 Seq. ¥ ¥* f] #
1| 88.04| 8304 70.03| 116.03 98.02) D 12
2| 15809 274.12 25611 302.11 284100 W |1313.66|1296.63|1295.65|11 _
3| 102.06| 403.16 385.15| 431.16 413.15) E |1127.58|1110.55|1108.57 |10
4| B7.06| 517.20| 500.18| 49919 54520| 52817 527.1% I | 998.54| 981.51| 980.53| 9
5| T0.07| 614.26| 587.23| 5%6.25| £42.25| 62523 624.24 P | 884.50| 867.47| 866.43| 8
6 30,03 §7T1.28| 654.25| 653.27| 69927| 682,25 681.26 G | 78744 TI04Z2| 765.43| 7
T| T208| TT035) T53.32| 75234 79834 78132 730330 V| 73042] 71335 71241 6
8| 74.06| BT1.39| 854.37| 85338 899.39| BB2.36| 88138 T | 63135 614.33| 613.34| 5
9 101.07) 998.45| 982.43| 981.44|102745/1010.42/1009.44| ¢ | 530.31) 513.28 4
100 36.10{1112.54|1085.51|1084.53|1140.53|1123.51|1122.52] L | 402.25| 385.22 3
11 87.06|1226.58|1209.55|1208.57 (1254 58 |[1237.55/1236.56| N | 28%.16| 272.14 2
12 12811 R | 17512 138.09 1 o
|&] oo [ [ [ internet

The score is marginal because the signal to noise is not as good as the
first example. You wouldn't want to do de novo on a spectrum like this.
Even finding a sequence tag wouldn't be easy. But probability based
matching with Mascot has been successful.

16



RAPID COMMUNICATIONS IN MASS SPECTROMETRY
Rapid Commun. Mass Speetrom. 13, 474-477 (1999)

Electron Capture Dissociation of Substance P
Using a Commercially Available Fourier
Transform lon Cyclotron Resonance Mass
Spectrometer

Jan Axelsson*, Magnus P Kristina Ha
lon Physics Division, Angstrém Laboratory, Uppsala University, Box 534, S-751 21 Uppsala, Sweden

SPONSOR REFEREE: Dr R. Zubarev, Odense University, Denmark

Example 2:
X - ECD
T O e (B0 c, z+1 1ons

{ MATRIX
SCIENCE

My second example concerns electron capture dissociation, which is often
performed on FTMS instruments.

ECD is attracting increased levels of interest because it can provide good
sequence coverage for very low level samples. The most prominent ion
series in ECD are ¢ and z+1 ions, that is z plus a proton

17



title:FTMS-ECD

1 # singly charged

2 # doubly charged if precursor 2+ or higher
11 # c series

13 #y series

16 # z series

*

Cheat:
shifts y
into z+1
Title:ECD CTerm Y->Z(ECD)
Hidden

Cterm:17.002735 17.00734
NeutrallLoss:16.002735 16.00734

*

{ MATRIX
SCIENCE

To support ECD, we should just need to add a new section to the
fragmentation_rules file.

Unfortunately, when we released Mascot 1.8, we didn't realise that the

z+1 series was important for ECD, and we only included support for the
z series. However, Mascot is very flexible, and we can work around this
by using a modfication.

The difference between a y series ion and a z series ion is just 17 Da. So,
if we have a fixed modification at the C-terminus which does nothing
except have a neutral loss of 16 Da, we can shift the y series into the z+1
series!

18



ZJ Mascot Search Results - Microsoft Internet Explorer == x|
| Ele Edt view Favorbes Tooks Help |

| ©Bak - = - @ 4 | @search (GFavortes CAHistory | BN Sh =4 - ”“Powermarks I 4%

| Address [&] hitpfjuwum matrixscience. comjegifmaster_results,plzfle=. . /data /20020327 /FreemeH dat =] @e

N Mascot Search Results

user : David Creasy

Email : dereasy@dial.pipex.com

Search title

Database : HCBINr 20020306 (891607 sequences: 279182324 residues)

Timestamp 1 27 Mar 2002 at 14:05:36 GMT
Probability Based Mowse Score
Score is -10¥Log(P), where P is the probability that the observed match is a random event.

Tndividual ions scores > 36 indicate peptides with significant homology (p<0.05)
Indiwidual ions scores = 53 mdicate identity or extensive homelegy (p<0.05)

ECD data courtesy of
Nancy Leymarie,
Boston University

Number of Hits

10 20 30 i
Probability Based Mowse Score

Peptide Summary Report

Switch to Protein Summary Beport

To create a bookmarl for this report, right click this linle: Peptide Summary Report (./data/20020327/FleemeH. dat)

ESTYT_ ETTY— ————— _ _ .
4 |

uff

& [ [ [ internet

We are grateful to Nancy Leymarie of Boston University for pointing this

out to us, and for giving us some examples of ECD data from an FTMS

instrument.

Here is an example of a match to ECD data
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lascot Search Resull i i osoft Internet Explorer

Jg\e Edit  Yiew Favortes Tools  Help

| e=Eack - = - @ 4 | @search (GFavortes CAHistory | BN Sh =4 - ”“Powermarks I 4%

| Address [&] hitpJjuwum. matrixscience. comfcaifpeptide_view.pl7fle=../datal20020527 (FkeemeH, datquery=18hit=1 Bindex=q1%7c223051 8px=1

{5 Mascot Search Results

Peptide View

WSS Fragmentation of KPVGEKRRPYEVYP
Found in gi[223051, corticotropin inhibiting peptide [Homo sapiens]

Match to Query 1 (551.35,34) Peak 1

Click mouse within plot area to zoom in by factor of two about that pomnt

Cr, Plotfrom | |300 1o [1700 Da

Seldo)

-6(3

“cld)
EEEREEH]

-z(B)+
“ycitd

o - e+ egy
RS T

L u@
-
F—ue
——-uc10)

T T T T T
1000 1200 REL 1600

Monoisotopic mass of neutral peptide (Mr): 1651.04
Fixed modifications: ECD CTerm ¥->Z(ECD)
Ions Score: 42 Matches (Bold Red): 15/78 fragmwent ions using 32 most intense peaks

|7 oore

| 4@ trierner

The spectrum is pretty sparse
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2 Mascot Search Results: Peptide Yiew - Microsoft Internet Explorer =] x|
| Ele Edt view Favorbes Tooks Help |
| e=Eack - = - @ 4 | @search (GFavortes CAHistory | BN Sh =4 - ”“Powermarks I 4%
| Address [&] hitpJjuwum. matrixscience. comfcaifpeptide_view.pl7fle=../datal20020527 (FkeemeH, datquery=18hit=1 Bindex=q1%7c223051 8px=1 =] @e
# [ ¢t Seq. ¥ ¥t z £ | #
1| 146.13| 7357 K 14
2| 243.18|122.09 P |1507.85/754.48 \(\\"\‘Q745 9713
3 342.25(171.63 ¥ 14108070595 1393}7\\4\{12
4| 399.27|200.14] G |1311.83 656 42/1294.80 647 -~
5| 527.37|264.19 K |1254.81|627.91 1237.78 619.39|10
6| 655.46|328.23 K |1126.71|563.86 1109.69 555.35] 9
7| 81L.56(406.29 R | 998.62 49981 981.59491.30| 8
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And the matches that matter are those to the c and z+1 series. Without
the facility to define which ion series are to be used, it would be difficult

to get a positive match to this spectrum.
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If you have any suggestions for new or improved instrument settings, or
new rules, please let us know. We believe this new functionality is a
significant enhancement to Mascot, especially for new types of
instrument and unusual ionisation techniques.
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