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This guide has instructions for installing the Agilent Protein and Peptide
Software. It then guides you through the following steps of verifying the

primary sequence of chicken lysozyme to illustrate how the software may be
used:

¢ Set up the theoretical data file, which includes entering the expected
sequence, adding disulfide bonds, simulating chemical reduction and
alkylation, and simulating the tryptic digest.

e Compare (mass match) this theoretical data file with a results file from a
previous run and review the results.

When you are done with this example, you will be more familiar with the
software and some of its capabilities.

Where to find more information
Use the online help for in-depth information not given in this Quick Start
Guide. Display online help in any of the following ways:
¢ C(Click the Help button in the toolbar.
¢ Select Help Topics from the Help menu.
¢ C(Click the Help button on most dialog boxes to display task-specific help.
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Introduction to Agilent Protein and Peptide Software

Introduction to Agilent Protein and Peptide Software

The protein and peptide software (Peptide Tools) is part of the Agilent G2720
Bioanalysis software. It is used with Agilent 1100 Series LC/MSD Systems,
Agilent 1200 Series LC/MSD Systems, and Agilent 6100 Series Single Quad
LC/MS Systems.

The protein and peptide software performs sophisticated biochemical
calculations. It can automatically calculate most abundant and average
molecular weights of proteins, peptides, and other biomolecules.

You can enter the amino-acid sequence of any protein or peptide in the main
screen and save as a peptide tools data (.PTD) file for future use. This file can
then be used to process many sample runs. The software also allows you to
create amino-acid modifications and the different types and locations of links
and bridges in a sequence.

Agilent Protein and Peptide Software can also be used to simulate protein
digestion. This simulation creates theoretical data that can then be compared
to the results of an actual analysis. For example, the software can rapidly
correlate mass spectral data from a peptide map analysis with theoretical
peptide digest fragments, and show differences resulting from
posttranslational modifications, DNA point mutations, or incomplete
digestion.

The comparison of theoretical data against actual experimental data is called
mass matching. Mass matching can be performed interactively or it can be
automated as part of a ChemStation method.

The Isotope Distribution view of the software can be used to graphically
display the theoretical distribution of the isotopes of a sequence chain or
fragment. It will also predict the possible charge states and m/z values based
on the building block composition.

The CID (collision-induced dissociation) view in the software helps you
confirm the presence and identities of peptides analyzed by mass
spectrometry. The CID view can be used to predict the fragment ions that may
be produced by CID of a selected digest fragment or sequence chain in the
mass spectrometer. You can then compare the predicted fragment ions with
the fragment ions actually observed. The CID view works well as a tool for
confirmation.
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Menus and Toolbar

Menus and Toolbar

The following menus options are available in Agilent Protein and Peptide

Software:
File Menu Edit Menu Operations Menu Options Menu View Menu
New Undo Digest Sequence Display Sequence Chain
Open Cut Gllobal Modifications Automatic Calculations Digest Fragments .
Save Copy Find Matches Summary of All Chains
Calculate Now
Save As Paste Search for Mass how MS Peak D
Delete Insert from Comp Table Show MS Peak Data
Print Isotope Distribution
Print Setup Links CID
Page Setup Modifications

Load LCMS Results
Exit

Recently Opened File
List

Building Blocks
Chain Names
Sample Info
Find

Discard Chain
New Chain
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Menus and Toolbar

The following items are available on the Agilent Protein and Peptide Software

toolbar:
Button Equivalent Menu Item Button or Information Equiv. Menu Item or Description
File > Open Edit > Find
File > Save Subsequence Search
File > Print @ Operations > Digest
File > Load LCMS Results Ed View > CID

Edit > Undo Ay | 14778.56 Avergage molecular weight

FEPNEgE

Edit > Cut Options > Calculate Now
Edit > Copy hdds: | 14777 .91 Most abundant molecular weight
Edit > Paste S Basis for mass calculation’

'S = Sequence chain, BB = Building block composition table, MF = Molecular formula,
T = Total of all sequence chains, H = Highlight section of sequence chain
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To install Agilent Protein and Peptide Software

To install Agilent Protein and Peptide Software

If the Agilent G2720 Bioanalysis software is not already installed on your
system, install it as follows.

1 Verify that ChemStation software is installed before you installing Agilent
Protein and Peptide Software.

Insert the CD-ROM labeled G2720 into the CDROM drive.
Click the Start button and select Run.
Type x:\setup, where x is the letter of the CDROM drive, and click OK.

Follow the instructions on the screen to install the software.

(L B~ R L ]

Start Agilent Protein and Peptide Software

1 Switch to the Data Analysis view in ChemStation software.

2 Select Peptide Tools from the Spectra menu.
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Verifying the primary sequence of chicken lysozyme

Verifying the primary sequence of chicken lysozyme

The example of verifying the primary sequence of chicken lysozyme contains
the following steps, which are described on the indicated pages of this guide:

“Enter the sequence” on page 7

“Add disulfide bonds” on page 8

“Simulate chemical reduction of disulfide bonds” on page 9
“Simulate alkylation” on page 9

“Simulate the tryptic digest and save the file” on page 10
“Save the file” on page 10

“Load the results file” on page 11

“Find the matches” on page 13

“Review the report” on page 14

“Review digest fragments” on page 15
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Verifying the primary sequence of chicken lysozyme

Enter the sequence

The expected sequence of amino acids for chicken lysozyme is as follows:

10 20

MH2 K% FGR CELAA AMKRH GLDMY RGYSL
30 40 50

GNWY C AAKFE SMNFNT Q@A THNR MTDGS TODY G|
60 0 a0

Lal s RO C R DGR TP GERMNL CHMN I PC SALLS

a0 100 1o
SDITA SYWHNCA KKIVE DD GM NAWYA WRNREC

120
KGTDY Q&WIR GCRL [—cosH ]

Enter the sequence as follows:
1 Turn Caps Lock on (the sequence must be entered in capital letters).

2 Click between the two boxes in the Sequence Chain text box and begin to
type each letter of the sequence.

E’i Peptide Tools <Untitled> M= 3
File Edit Operations Options Wiew Help

z| &= L =l=]2] 2]E] Avg: 00 [E|ma| 00
Amino Acids I Molecular formula: I

Ala (711 = — - =
a ) Sequence Chain IA- Single Chain J

Arg [156):

Asn [114): -
Asp [115):
Cys [103):
Gin [128):
Glu [129):
Gly [57):
His [137):
lle [113):
Leu [113):
Lys [128]):
Met [131):
Phe [147):
Pro [97):
Ser [87):
Thr [101):
Trp [186):
Twr [163):
Yal [99):

I 0 | & Single Chain 0 | o

[ mHz ] [_cooH ||

[=R=R=R—R—R—R—R—J—R—R—R =R —f— R —f—]

CHE-OTMIRC T IOMOOSZI>
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Verifying the primary sequence of chicken lysozyme

Add disulfide bonds

Tip

1

o o1 AW N

Select Links from the Edit menu to open the Links and Bridges dialog box.

Fromindex: [ of chain: [A: Single Chain =l
Toindex: | of chain: |A: Single Chain =l
Link type: | Cysteine disulfide bond |~ || [Edit Type .. |

Add =

.

= Digabled | 1] 4 I | Cancel I | Help I

Enter 6 in the From index field.

Enter 127 in the To index field.

Select Cysteine disulfide bond for the Link type.
Click the Add button.

Repeat steps 2 through 5 for each link in chicken lysozyme (refer to the
figure shown below).

A-[6)-(127] Cysteine disulfide bond -
A:[30)-[115]) Cysteine disulfide bond
A-[64)-[B0) Cysteine disulfide bond
A:[76)-[94] Cysteine disulfide bond

Click OK.

Use the Edit Type button to create a custom link or bridge.
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Verifying the primary sequence of chicken lysozyme

Simulate chemical reduction of disulfide bonds

1 Select Global Modifications from the Operations menu to open the Global
Modifications dialog box.

2 Select Reduction from the list of available modifications, as shown below.

Global Modifications E
Available Modifications ]
DOxidation [cysteine] - PRy C: Cystei =
Oxidation [sulfone] el I e J
Oxidation [sulfoxide) CAUTION: Global

Oxindole alanine modifications permanently
Phosphorylation alter data and can only be
|Pmc Pentamethylchroman-6-su manually undone
:Heduction

lS_;I::;:on = | DK I|Cancel|| Help I

3 Click OK.

Simulate alkylation

1 Select Global Modifications from the Operations menu to open the Global
Modifications dialog box.

2 Select Alkylation (iodoacetic acid) from the list of available modifications,
as shown below.

Global Modifications E
Available Modifications ]
Acetylation - e .V 5 0 -
|Alkylation [iodoacetamide] el IC' Cysteine J

; ion fiodoacetic CAUTION: Global
Alkylation [vinyl pyridine] modifications permanently
Biotinylation alter data and can only be

Dgar_nidalion ) manually undone
Diozindole alanine

Dioundele lrne lectne | [ o] [Concer] ot |

3 Click OK.
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Verifying the primary sequence of chicken lysozyme

Simulate the tryptic digest and save the file

1 Select Digest from the Operations menu to open the Digest dialog box.

2 Select Trypsin from the list as shown below.

Prot or Reagent Qeﬁne...l

MCS [Dioxindole alanine lactone] -
MCS [Dioxindole alanine)

Subtilisin
Thermolysin

Tryptophan [chemical)

-

| 1] 4 I| Cancel I| Help I

3 Click OK.

Tip Use the Define button to create a custom digest.

Save the file

1 Select Save from the File menu.

2 Type myfile.ptd for File Name as shown below. Be careful not to overwrite
the example files shipped with the software.

Save As 21
File name: Folders:
— - Ok
Imyfile_ptd c:shpchem'peptools _
Cancel

CvYTODGST.PTD ;I = et ;I

LvSOTRYP.PTD [E= HPCHEM

LYSOZYME.PTD Gy
Save file az type: Dirives:

J5ample Dats (+PTD) =] IEC:DHIVE1 J

3 Click OK.
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Verifying the primary sequence of chicken lysozyme

Load the results file

In this example, you will be using a results file that was shipped with the
software. In your own experiment, you would run the actual analysis now and
then generate the results file.

1 Select Load LCMS Results from the File menu.

2 Select the file lysotryp.res as shown below.

Open File HE
File name: Folders:
— - Ok
ILYSDTHYP.HES c:Shpchem'peptaals [E
C |
CvTODGST.RES ;I = ot ;I
LvSOTRYP.RES [E= HPCHEM
& FEFTOOLS

|51

Dirives:

3 Click OK. Your screen should look similar to the example below. The
theoretical data file you created is displayed on the left; the experimental
results file on the right.
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Verifying the primary sequence of chicken lysozyme

& Peptide Tools <myfile_ptd=> =] B3 (| A MS Data: c:..

File Edit Dperations Options Yiew Help Print I Copy Exi

HEEIEIEIEAE = EIREA A Avg| 1477856 [Eg]ma[ 1477791 o | _RetTime MW(Type) Ca
1219 5172 (M |~

Amino Acids Molecular formula: I 2087 3036 N

A Ala [71: O = . ] . _ 2132 4378 M

B Arg (156): O Frag Location MW Linked MW Chain Trypsin 2977 13811 (M)

N Asn (114): 0 S B(1-1) 1461 K

D Asp [115): O A 4773 VEGH B0 M

g gslfs }gg%z g t 3 AE-13) 3934 CELAL AMK 2340 273 (I

n : t 4 A(14-14) 1741 R

E Glu (129): 0 t 5 A(S21) 8734 HGLON ¥R Zhassh [ AT

ﬁ ﬁ:ﬁ '15;]?] g + B A(22-37) 13258 GYELG MAWCA AK 2604 | 10497 (M)

I e (131 0 1T A(GHS) 14276 FESNF NTGAT NR 26 .45 8331 (M)

L Leu (113} 0 8 AL46-E1) 17528 NTDGS TDWGI LAINS R 4484 0 |I—

K Lys (128 0 * 9 A62-68) 993 4 WIAMCND GR :

M Met (131] 0 £ 10 A(B3-73) 5163 TPGSR 28 61 4982 M)

|F: Ehe ;;]7]: g 112 :g;-gg; 12?511'1 ELCNI PCSAL LSSDI TASYN CAK 2901 4975 ()

(] - & -

S Ser (87): O + 13 AGE-112) 16758 IVSDG DOMNA W SR 4505 (M

T Thr (101): 0 14 A(113-114) 2882 MR 3088 | 13338 (M)

W Tip (186): 0 £ 15 A(115-116) 3071 K

Y Ty [163): O + 16 A(117-125) 10445 GTDWE AR e

¥ Val [99): 0 17 A(126-128) 3924 GCR 5239 ()

;I 18 AC128-128) 1314 L 5233 N

41| 17EE1 () ||

[ 129 | Trypsin 123 [123130 | 4| | Bl
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Verifying the primary sequence of chicken lysozyme

Find the matches

1 Select Find Matches from the Operations menu.

2 Select Protein Digest from the Match Set list as shown below.

Maszs Match [ %]
C pamne

<Custom> -
:Protein Digest ]
Protein

Synthetic Peptide

@® Most Abund MW
Window [+/-]: |2_|]

Tests that define this set Available Tests
Digest Fragments BB 5et Modifications
Incomplete Digests Extra Building Block
BB Modifications Internal Sub Sequences
DNA Point Hutati © 530 | |Missing Building Block

Sample

[Select and drag to reorder]

These are the default tests and parameters used for Protein Digest matching:

Digest Fragments Masses are compared to the theoretical digest fragments in
the .PTD file.

Incomplete Digest Masses are compared to fragment masses, assuming that
the digest was not complete and that contiguous fragments might still exist.

DNA Point Mutations Masses of existing fragments are adjusted, assuming the
possibility that single DNA point mutations could have occurred. For example,
an error in the DNA triplet that encodes for methionine (AUG) could result in
arginine (AGG) being encoded instead.

BB Modifications Masses of existing fragments are adjusted by any
modifications that may have been previously assigned to specific building
blocks (amino acids), and are then compared. In this example, there were no
modifications assigned.

Tip You can customize these parameters and then resave them in the .PTD file for
future use.

3 Click OK. A mass match is performed and the data displayed in the results
window is updated.
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Verifying the primary sequence of chicken lysozyme

14

If multiple matches are found within a given test, the closest match (the
one with the minimum mass difference) is used.

Masses that have been matched are not considered in subsequent tests.

Review the report

1 Resize the results window as necessary to view the data.

2 Review the results of the mass matching as shown in the example below.
The first two columns display the retention times and molecular weights of
the experimental data. The last column displays the calculated molecular
weights of the theoretical data and the proposed matches. If no match is
found, this field is left blank.

i.’ M5 Data: c:\hpchem\peptoolsilysotiyp.res [_ (O] %]
Print I Copy I Exit I
Ret Time MW (Type) Calc MW Match Description
12149 572 (M [517.3] Fragment 10 - chain A(59-73) =
TPGSR
2087 3036 (N [303.7] Comhkination of fragments 1 to 2 - chain &01-5) [+2 charge]
KYFGR
.32 4378 (N [437.7] Fragment 5 - chain A015-21) [+2 charge]
HGLDH YR
2277 13814 (M) | [13796] Fragment 7 - chain A(34-45) assuming DMA point mutstion, Phe to Yal
E1.0 () [691.5] Assumed isctope of 135811 [+2 charge]
23.40 6273 ()
2459 | 14278 (M) | [1427.6] Fragment 7 - chain A(34-45)
FESHF HTOQAT HR
26.04 10497 (M) | [1049.5] Combinstion of fragments 3 to 4 - chain A(6-14)
CELAA AMKR
26.45 8931 (M) | [893.4] Fragmert 3 - chain A76-13)
CELAA AMK froe
44534 () [447.5] Aszsumed isctope of 8931 [+2 charge]
2861 4982 (N [497.7] Fragment 9 - chain A(G2-68) [+2 charge]
WWCHD GR
2801 4976 (N [497.7] Fragment 9 - chain A(G2-68) [+2 charge]
WWCHD GR
4508 (N [451.2] Fragment 17 - chain &A(126-128) assuming DMNA point mutstion, Gly to Asp [+1 charge]
3088 | 13338 (M) | [1333.6] Combination of fragments 15 to 16 - chain A7115-125)
CKGTD VOAWI R
3125 | 17535 (M) | [1752.8] Fragment & - chain A{46-51)
HTDGS TDYGI LQINS R
5238 (0 Azsumed izotope of 523.3
5233 (0 [523.3] Fragment 16 - chain A(117-125) [+2 charge]

GTDVQ AWIR

1

3 (optional) Use the Print button to print a copy of the report.

4 (optional) Use the Copy button to copy the report to the clipboard.
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Verifying the primary sequence of chicken lysozyme

Review digest fragments

1 Select Digest Fragments from the View menu.

Ei Peptide Tools <myfile.ptd=> M= 3
File Edit Operations Options Wiew Help
Z|Jd[S=] 2] B=]]2] [2]E] Aug| 1477856 [EE]ma 1477791 S
Amino Acids Molecular formula: I
A Ala (71 0 &
R A,; 15};]: 0 Frag Location MW Linked MW Chain Trypsin
N Asn [114]: D s A1) 1461 ¥
D Asp [115): 0 D A[2E) 4773 WFGR
C Cys [103): O 3 AR 593.4 CELAA AK
E g:ﬂ }gg%i g s Ar414) 1741 R
u - t o5 A[1521) 5734 HELON ¥R
ﬁ ﬁ!l’ '15;]? g + B A(22-37) 13258 GYELG MAWCA AK
| ":‘ "3%3 0 t 7 A34-45) 1427 6 FESMF NT@AT MR
L Leu (113} 0 * 5 A4E-E1) 17528 MTDGS TOY G LAINS R
K Lys (128) 0 * 8 A[E2-E3) 993.4 WIRICND GR:
M MWet [131): 0 + 10 ABA-TI) S16.3 TPGER
F Phe 147%: o £ 11 A[T4-95) 25114 LI PCSAL LSS0 TAS WM CAK
P Pro [97); O * 12 AE7-97) 146.1 K
5 Ser [B7) O * 13 AB3-11Z) 16753 IVSDG DGMNA WA SR
T Thr [100): O 14 A[113-114) 2832 MR
W Tip [186): 0 £ 15 A(115-116) 3071 K
¥ Twr [163) 0 * 16 A[117-125) 10445 GTONE AR
¥ Val [99): 0 17 A(126-128) 3924 GCR
- 18 A(1284129) 131 L
I 129 | Trypsin 129 | 123130

An asterisk ( *) next to a fragment in the list indicates that the fragment
was explained (i.e. a match was found). If no asterisk appears next to a
fragment, then no data was found for that fragment (i.e. the data is
unexplained).
A few possible reasons no match was found are:

Data is outside the scan range

Missing peptide eluted in the dead volume

It’s not in the protein due to mutations or modifications

2 Resolve any unexplained data or missing peptides. For example, you might
want to redigest using an alternative enzyme.
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