Noesy Assign Study Tutorial

This tutorial describes 4 Studies:

1) noesyNew.xipp Analysis of 3D ®C-NOESY, 3D "N-NOESY, 4D "C,"”C-NOESY and 4D
5N,"*C-NOESY on labeled HPr bound to unlabeled EIN. This study does
not make use of structures so distance filters are not used.

2) noesy.xipp Briefly shows same Experiments as in noesyNew.xipp with a single PDB
file to show structures being used to aid in NOE assignments.

3) noesyInter.xipp Setup and analysis of a pair of 3D °C edited "*C filtered NOESY
experiments on HPr:EIN complex used to get inter-molecular NOEs. This
study has two samples of the Hpr:EIN complex. The first sample has HPr
C-labeled and the second sample has EIN “C-labeled.

4) noesyCoEvolve.xipp Descibes setup and analysis of 3D **C,"”N-Noesy in which both **C and
>N co-evolve during the same evolution period on AlphalIB trans-
membrane protein. Data provided by Jun Yang and Jun Qin.

In order to follow along this tutorial using the example data and study files you need to install
Exmpl_Linux_NOE3D.sh or Exmpl_Linux_ALL3D.sh for Linux computers. The file
Exmpl_Linux_NOE3D.sh has only the 3D NOE data while the file Exmpl_Linux_AIlI3D.sh has all of the
processed NMR data for all examples excluding the 4D NOEs. The 4D "*C,"*C Noesy and 4D “N,*C
Noesy are only in the installation file Exmpl_Linux_NOE4D.sh due to the large size of the 4D
experiments.

By default the examples are installed at ~/Xipp/v1/Examples

Start xipp from the Examples directory so that all of the example  |&[_ippPanet: fuferoic | — 0O %
studies are immediately available. _ Path: Examples
New let

On the XippPanel open the 'Studies (by File)' to show all of the
Studies defined by the *.xipp study files in this directory. ¢ 3 Studies (by File)

E artsy (GB3)

[y bomMars (Her)

D Bbrew (HPr

[} cPMiG_pispersion (fynsH3)
[} fastExchange (HPr)

[} hsgee6 (HPr)

E multifointDeltaRate (fhmsH3)

To view properties for noesyNew.xipp:
Select noesyNew (HPr) and click Edit button.
If the 4D NOEs were not downloaded a warning dialog will
be shown that can be ignored since Xipp will show a study
with missing experiment data as long as at least one

experiment exists. [ multiPointRate (fynsH3)
[y noesy (HPr)
To display NMR data for noesyNew.xipp: [y noesyCoEvalve (alphallb)
Select noesyNew (HPr) and click the Show button. [ noesyinter (EIN.HPr)
It will take 1 — 2 minutes the first time the Noesy study is [} noesyNew (HPr)
run in order to create the extrema files for the 3D C Noesy [ pre (1P
and 3D "N Noesy NMR experiments. The extrema file [ sidechain {HPr)
contains all of the local extrema found in each experiment [ twoPointRate (fynsH3)

and are used here to locate 3D symmetry positions. These | £ Experiments
&= ] Molecules

files are not included in the download in order to keep the | Gy
. . . assign Tables
download file size as small as possible. o [ Structures




noesyNew.xipp
Edit Study

The noesyNew tutorial will describe features of Xipp useful to analyzing NOESY data prior to initial
structure generation. In other words a new structure project and you have no structure or do not want to
bias the peak-pick assignments with a preliminary structure. Refer to section on Backbone Assign Study
in createSetStudies.pdf for general information about setting properties on Studies using the Linked
Group Study Dialog.

[ Edit Study: nossyMew |- X
[ startup File | [noeswiew |
___Study | HPrnoesy i {

| Use Properties [ | Same Properties
Linked Group View Molecule Assign TaBIE Structure
[ H&H,cCl || Editview | [ HPr || hprfor 3de || Set Struct.. || |
%HR Data Show |--cccccmcaeaee Comment ------caaeaaae |
HHC-Noe | ¥ [
NC-Noe | E I
C12C13-N... |[] [
C12C13-N... [[] | B
[ oy |[ Editview | | Set Molec... Set Assig... || Set Struct... |
NMR Data S5how |==assacccesaea COMMENT =essmmcammacas |
I HCC-Moe [ [] | { ! :
[ H,CiH,C [|  Edit View | | HPr || hpr aD C... || Set Struct... |
ﬂun Data BHOW  [asamsmsnannans (L s — |
I—4D-C13-Noe | [l I
[ HM, N | Edit View | | Set Maolec... Set Assig... || Set Struct... |
MMR Data Show [eemeeeemaeaea- COMMENE mmmmmmm——————— |
I| 1SN-H5QC | [] I f ‘, |
[ 14, HMN, N [ Edit view | | HPr hpr for 3dn__||_Set Struct... ||
ﬁm Data ShOW [=e=seessssess- Comment =saememsmamae- [
N-Noe | L] [
__ Ntoe-e  |[] | |
[ M, HMN, N || Edit View | | Set Molec... Set Assig... || Set Struct... |
NMR Data Show |-m-memamemeee- COMMERNE ==m-mnmnmmmnee |
NNH-Noe | [ | I i
NMH-Noe-B | [ { # |
N NH,C || Edit View | | HPFr hpr 40 N... || Set Struct... |
IMR Data ShOW [=e=smesseee-- COMMENt aemememmmanana |
| AD-N15CI... = i
>
1 OK H Cancel .




noesyNew.xipp
Edit Study

1: "Use Properties' button must be selected in order to make NOE assignments which will use Molecules
and Assign Tables. When toggled off none of these properties are used so that when peaks are created the
user sets a label for each peak instead of selecting an assignment from a list suggested by Xipp.

2: 'Same Properties' has been deselected (ie toggled off) so that each linked group will define its own
Molecule and Assign Table. This can be very useful so that the assignment table matches closely the shifts
observed in each experiment allowing the error range to be set to match the variation in a single
experiment instead of matching the variation between different experiments that may be in different
solvents (ie H,O vs D,0).

3: Clicking the button labeled HHC-Noe brings up the NMR Data Experiment Dialog for the 3D *C-
Noesy experiment. The Axis Order for the 2 proton Axis must be manually set after selecting the NMR
Data File. The 'Use Extrema' should be selected (ie toggled on) so that Extrema can be used to find 3D
symmetry peaks.

4: Clicking the button labeled HPr brings up the Molecule Select/Create Dialog that is used to select a
previously defined molecule or define a new molecule. Prior to setting the molecule the button is labeled
'Set Molec...". The name for the molecule must be a unique molecule name in the current study and is
used to identify the molecule within Xipp. The names from all molecules in all studies in the current
directory are displayed. See Molecule Select/Create Dialog in createSetStudies.pdf for more details. All
linked groups have the same molecule name since they have the same sequence.

5: Clicking the button labeled hpr_for 3dc brings up the Assign Table Select/Create Dialog that is used to
select a previously defined assignment table or define a new assignment table. Prior to setting the assign
table the button is labeled 'Set Assig...". The assignment table name is not a file name. The name for the
assignment table must be a unique assignment table name in the current study and is used to identify the
assignment table within Xipp. The names from all assignment tables in all studies in the current directory
are displayed. See Assign Table Select/Create Dialog in createSetStudies.pdf for more details. All linked
groups are using different assignment tables with different names.

6: Clicking the button labeled 4D-C13-Noe brings up the NMR Data Experiment Dialog for the 4D
3C,C-Noesy experiment. The Axis Order must be manually set after selecting the NMR Data File. It is
best to put H{C2} and C2{H} along the Z and A axis. The carbon and its bonded proton are on Z and A
axis so that the 2D plane displayed shows all NOE's from a single proton. The 'Use Extrema' should not
be selected (ie toggled off) since symmetry is not used in 4D data.

7: Clicking the button labeled hpr_4D_C... brings up the Assign Table Select/Create Dialog for the 4D
3C,®C-Noesy experiment.

8: Clicking the button labeled N-Noe brings up the NMR Data Experiment Dialog for the 3D *N-Noesy
experiment. The Axis Order for the 2 proton Axis must be manually set after selecting the NMR Data
File. The 'Use Extrema' should be selected (ie toggled on) so that Extrema can be used to find 3D
symmetry peaks for amide to amide NOEs.



9: Clicking the button labeled hpr_for 3dn brings up the Assign Table Select/Create Dialog for the 3D "°N-
Noesy experiment.

10: Clicking the button labeled 4D-N15C1... brings up the NMR Data Experiment Dialog for the 4D

>N, "®C-Noesy experiment. The Axis Order must be manually set after selecting the NMR Data File. It is
best to put HN and N along the Z and A axis. The amide nitrogen and proton are on Z and A axis so that
the 2D plane displayed shows all NOE's from a amide proton. The 'Use Extrema' should not be selected
(ie toggled off) since symmetry is not used in 4D data.

11: Clicking the button labeled hpr_4D_N... brings up the Assign Table Select/Create Dialog for the 4D
>N, "®C-Noesy experiment.

Clicking OK at the bottom of the Edit Study Dialog will save all of the properties into the file based on the
study name, ie bbTest.xipp in this example.

Note the text on a button or label will be red when the properties that are accessed by that button are not
correctly set or inconsistent with other properties. Clicking OK with incorrectly set properties will bring
up a Warning Dialog asking if you want to Fix the problem(s) (i.e. re-show the dialog) or Ignore the
problem(s) and save the properties with the problems. Incorrect properties may not show correctly and
another pop-up window will warn when a Study with incorrect settings is attempted to be shown. Some
problems such as an incompletely defined Experiment with the Show check box clicked on will actually
Show OK, but the warning message is still displayed.

If any changes to properties where made you should click OK to save properties to noesyNew.xipp file.
Otherwise click Cancel to exit Study Dialog without saving properties.



noesyNew.xipp
Edit Experiment HHC-NOE
Edit 3D “C-NOESY

[ | Edit Experiment | x
[ Study | HPrinoesy
Comment
Exp. Name HHC-Nos
MMRA Data File [ C13NOE®03d.DAT | Error Estimate [0
Exp. Type | C13-NOESY-3D

Residus/atom Filters

_A'Cti'll"l? Projf Taal-1- I

Max Distance I3
Base Peak Sign Neaative -
Axis order [HicH* [« [H* w| [CiHI* [
Error Range ’ k
H* 0. 04 |
C{H}= 0.20 |
H{C}™ 0.03 |
Peak Interpolate [ 3 Point Parabola |
Peak File | C13NOE New.ASG | | Auto-Saver
Contour Level
Level 1.700e+05 |
Multiplier [1.z
Calculate W All ) Positive O Megative
Use Extrema )
Level [17e+r0s5 | _
Path [uferale/Xipp/ExampleD ata/HprE Licl Inoe/ft
File Name [C13MOE. XTRMA

I_UK | _l‘.:.:mccl

1: 'Max Distance' is the maximum distance when a PDB structure is used with CoordinateDistanceFilter.
When no PDB structure is read in this is ignored. Note X-ray structures typically do not have protons
which are required in the CoordinateDistanceFilter.

2: 'Base Peak Sign' must be set to match sign of unfolded peaks. Can be set to Unknown if unsure. If set
to Unknown then the expected sign of the peak or symmetry peak is not used as an assignment filter.

3: 'Axis Order'. Both proton axis must be explicitly set. H{C}* defines proton axis bonded to C{H}*.
4: 'Use Extrema' should be enabled in order to use 3D symmetry as a filter to assign peaks. The extrema

file contains all of the local extrema (maxima and minima) in the entire 3D data above the given 'Level'
which defaults to the contour level whenever 'Use Extrema' is toggled on.



noesyNew.xipp
Show Study

Refer to the document XippCommands.pdf for
general information about keyboard and mouse
commands for Xipp.

Ensure that noesyNew (HPr) is selected (ie
highlighted) on the XippPanel. Click the Show
button to display the Canvas and Table windows
for the noesyNewStudy. It will take 1 — 2 minutes
the first time the Noesy study is run in order to
create the extrema files for the 3D *C Noesy and
3D N Noesy NMR experiments.

At right are the Canvas and Table windows after
entering the following commands and mouse clicks
on the Canvas:
(1) Click right mouse button on button labeled
HHC-NOE to bring up the pop-up menu
shown and toggle off 'Symmetry Filter' to
Turn off 'Symmetry Filter'. The pop-up will
disappear after selecting 'Symmetry Filter'
(2) Click left mouse button on button labeled
Sym-HHC-Noe to turn off view of symmetry
plane. Note Red border indicates that the
Experiment or view into an Experiment is
active and is the first toggle button on the
pop-up menu.
(3) Enter Keyboard command: Alt-J 65
to residue jump A65. You can also type 65
into Jump window and hit enter.
(4) Keyboard command: n
To toggle to Name/Assign Peak Table in the
Table Window. n can be entered anywhere in
the canvas window with the NMR Data

The Table Window should look something like this |}

after clicking n in the canvas window.

The top part is tabbed and shows the 4 ShiftTables. |

Each NOE experiment has its own Assignment
table.

The bottom part always shows information about
peaks that have been picked. This is equivalent to
the information shown in PIPP's Name mode.

View Assign [HPrinoesv

noasyNe xippl
[+ [AhcNOE Full

| —OXx

-

%

ﬁli.-ll.-:ve Svm-HHC-Hoe

[ ] ME Active

)

Conta

| [0 Symmetry Filter

ur Levels

Creata Plot Flle
Aute PeakPick

[ResiD [+ | 265

C{H}* 91,7504}

Table [noesy. xipp)

—ox

M1+

|l ShiftTable-hpr_for_3dn@HPr
© ShiftTable-hpr for 3de@HPr
| Residue |

AtomID

10026~
10028-
10029-
10032-
 11362-

4

AltomlD

11363 |

10042- |

Atom-Assignment-Table

AtomMName

CA

CB

CG

HA
HEL|HB2
HB2|HB1

AtomMame
N

LikL

Shift

54.9583
328248
31.4817
4.6190
2.2756
2.0678
Shift
129.2232

M N A

RMS

RMS

ShiftTable-hpr_40_CC_10@HPr )
__ShiftTable-hpr_4D_NC_IO@HPr |

[«




noesyNew (3D "“C Noesy)
Displaying Symmetry

With the mouse pointed just to the right of the
diagonal for I65.HA peak double click the
middle mouse button to set display region
around the peak at 5.3 and 5.7 PPM.

With the mouse pointed at the peak at 5.1
PPM click the left mouse button to create a
peak-pick, ie peak-pick it. The Peak-Pick is
labeled with the peak-ID since it is currently
unassigned.

The Table Window for peak-ID 1 shows 2 possible assignments and 6 possible 3D symmetry.
Remember the SymmetryFilter was disabled on previous page or A65.CA,HA; S46.HA would be filtered

out.
PKID | ... HJE... | CL{H} HN Int sty
Contoursa | A +- | 5*.-|gr|rr|enl -Table
%‘- +-] { yrnrnetn_.' Table
[ 5.215] - |5676 | 91.780] -1.248e+6 |a
K+ 1 HHC-Moe Assigns (2) H{C}* | C{H}*
AE5,CA,HA: [33,HE G nr- - 0.0027 0.0151
ﬁ LG5, CA HA S46.HA 00081 - 00027 0.0151
| 5+ | *:,Irc H{C} H C{H}* Intensity |
5.130 5.693 82.456 -1.874e45 [
B3 2.125 5.68 82,214 1.586@+ 3 E
68 5.117 5.673 81.355 +1.181e+6
58 5.115 5.655 B83.0497 +2.542e+5 | =
. T i . = Ao OIS e LY 5. W

1: Peak-Pick ID number.

2: Current Assignment. *** indicates not assigned.

3: PPM value of peak-pick. Order is arbitrary. Not in axis order.

4: Intensity of peak. This is the height of the tallest data point for peak, ie not volume.

5: Table of Possible Assignments. Selecting a row will assign the peak-pick and update Current
Assignment.

6: Table of 3D symmetry peaks (aka Symmetry Table) that are possible 3D symmetry peaks to peak at
5.115, 5.676, 91.78 PPM. Selecting a row will update 2D plane shown in view Sym-HHC-Noe. Usually
the most intense extrema is the correct symmetry peak.

The assignment table indicates that the peak at 5.115, 5.676, 91.78 PPM may be an NOE from
A65.CA,HA to either 133.HA or S46.HA. The 3D symmetry peak should arise from [33.CA,HA to
A65.HA or from S46.CA,HA to A65.HA. The assigned shift for 133.CA is 60.698 which matches (after
offsetting for folding (*C SW 20.709PPM)) with the best 3D symmetry peak on slice 68 at 60.656
(81.365-20.709). The next page shows overlaying the symmetry peak with the peak to filter out noise.



To view an overlay of symmetry peak from slice 68 and original peak on slice 4:
1: On Table Window select desired symmetry peak from Symmetry Table such as slice 68.
2: On Canvas Window click the left mouse button on button labeled Sym-HHC-Noe to toggle on
the symmetry view which will display slice 68 and show the 3D Symmetry boxes in red.

o g

Intensity

PkID H*H C1{H} [HNJH... |N|C{H...]|
Contours A= Assignment-Table
S +/- Symmetry-Table
' 1 [ [5.115 - [s676] [ 91.780] -1.248e+6 |~
K+ | HHC-Moe Assigns (2) [ he H{C}* | c{HI*
| A55 CAHA; 133.HA 0.000% Q.0027 0.0161
| ‘ ABS,CAHA; 546.HA 0.0091 0.0027 0.0lel
' S+ slica | H{cyt | we c{H* | intensity _
I G2 3130 2653 2,45¢ 1.974e+5 -
| | 563 129 C. GBS 82314 -1, 9E8652+5
"GH 5,117 5673 81,385 +110le+6 -
| 58 5115 5,655 83.097 +2.542a+5 —||*
(4] Canvas (noesyhsw. xippl A X
3: The Origin of the large red Symmetry box | File View Assign HPrinoesy - rhh(NG[ Full - I
is at 5.115, 5.676 PPM which is obtained .|HH-2. Noe |[S'_-.'m IR c{H}* [ 51.79(4) =
from peak-ID 1. i e :
ResiD | MBS ;' | CA -

4: The expected symmetry location is at the
opposite corner at 5.676, 5.115 PPM. The
smaller red symmetry box around the
expected symmetry location indicates the
allowed error in finding the symmetry peak.

By selecting other rows from the Symmetry
Table you can easily see that slice 68 has the
best symmetry peak.

The green contours are from slice 68 and are
only displayed when 2: Sym-HHC-Noe is
enabled (has a red border around button).
The Sym-HHC-Noe button functions as a
toggle to display a separate slice in the 3D
3C Noesy. Right click over Sym-HHC-Noe
and select 'Jump to Slice' in the pop-up
menu. This will display a non-modal Jump
window titled “Select Sym-HHC-Noe Slice”
to arbitrarily set the slice for the Sym-HHC-
Noe as shown below.

[F Select Sym-HHC-Noe Slice —Ox
C{H}* 2l.44(68) = Jump
ResiD "r M1 — | *Empty* | = Jump

Dismiss




noesyNew (3D "“C Noesy)
Filter Assigns with Symmetry

Displaying 3D Symmetry is very useful to confirm that the selected 3D Symmetry is good, but filtering

the possible assignments by 3D symmetry helps to quickly determine which assignments are more likely

to be correct. Symmetry Filter will fail when the symmetry peak is a shoulder to another peak and

therefore not in the list of extrema. In this situation manually searching

for the symmetry by displaying the Jump window for Sym-HHC-Noe as 3

shown on previous page) will help to find the 3D Symmetry. IEHC Noe || Sym-HHCNoe
| = Active

il e View Assic

__| P symmetry Filter |

= Contour Levels g
Craate Plot File
Buto Peak-Pick

To Filter by Symmetry:
1: In Canvas Window Right click button labeled HHC-Noe and
select 'Symmetry Filter” to turn on 3D Symmetry Filter.

2: In Canvas Window peak-pick again peak-pick ID 1 (click left
mouse button) over peak currently labeled 1. If nothing
happens delete the peak-pick (click right mouse button with
mouse over peak) and re-peak-pick it.

With Symmetry Filter enabled only one possible assignment is
found and Xipp automatically assigns the peak to that assignment
and updates the Canvas and Table Window. The 3D symmetry
shown is the Symmetry for the selected assignment, ie not all
possible symmetry positions that was shown previously.

PkID Ascign H*H... C1{H} HM|H... N|C{H... Intensity

Contours A+ Assignment-Table
S +/- Symmetry-Table
1 |AG5.CAHA; 133.HA | psa1s| | - | 5676 |.917eq)| -1.248e+6 |
K+ | HHC-Noe Assigns (1) I T e [ e L T '
| ABS.CA HA, 133.HA 0.0005 - 0.0027 0.0161
S+ | slica | H{C}* | H* | C{H}* Intensity

‘ ~ g8 5117 5673  B1.365 +1,101e+6

For 3D "C-Noesy it is usually best to keep the Symmetry Filter enabled and only turn it off when there
is a problem such as missing an expected assignment or no assignments are found. The Symmetry Filter
can then be disabled and the peak-pick should be deleted and re-added.



noesyNew (3D "“C Noesy)
Confirm Long Range NOE

In most protein structures there will be multiple long range NOEs arising from different atoms between
the same regions. Prior to initial structure determination all long range ciH* 87590 B
NOE:s should be confirmed by finding other atoms that link the two ) : {
regions. ResiD |w|[a6s  H[cB "=

To confirm NOE A65.HA — 133.HA:
(1) Set Atom Chooser to CB to view A65.CA,HA NOEs

(2) With the mouse pointed just to the right of the cross peak
for 165.HA double click the middle mouse button to set
display region around the peak at 5.3 and 5.7 PPM.

(3) With the mouse pointed at the peak at 5.1 PPM click the
left mouse button to create a peak-pick, ie peak-pick it. Since
the Symmetry Filter is enabled only one
possible assignment is found so the peak is
automatically assigned.

2 |A65.CB,HE#; 133.HA [5.121 - [1.332] [ 87.804]] 1.058e+6

K+ | HHC-Noe Assigns (1) H¥ - H{C}* C{H}*
AG5.CB.HB#; 133.HA -0.0060 - -0.0018 -0.00%0

[ S+ ] slice | H{C}* H* C{H} Intensity
&8 5117 1.325 81.352 +R. 707845

(4) In the Symmetry Table select the extrema at slice 68 and ensure that view Sym-HHC-Noe (in
Canvas Window) is enabled to display an overlay of slice 68 with the current slice 30.

(5) In the Table Window Peak-Pick ID 2 has a single possible assignment that is automatically

selected and assigned to the peak-pick. When there are multiple possible assignments none of the
assignments are automatically selected or assigned to the peak.

(6) The Symmetry peak on Slice 68 is OK.




noesyNew (3D °N Noesy)

3D Symmetry

E _Canvas (noesyNew, x1pp) | —O %
File Vview Assign [HPrinoesv w» [RhcNOE Full -
—lhhcNOE_Full I
|HH-;_-‘».ae || Sym-HHC-Moe C{H}* ddnchoe_Full
{H*_Full
ResiD | = J4dcNoe Full

In the Canvas Window click the menu option labeled hhCNOE_Full and select the H*_Full in drop-
down menu which is the 3D "N Noesy experiment.

Note that the slice displayed and Shift Cursors correspond A65 since Residue Jumps are synchronized

across all Experiments in the same Study.

Since there are no good HN to HN NOEs from A65.HN to show symmetry we will look at S64.

The Canvas window should look like this after the following changes:
(1) Click right mouse button on button labeled N-Noe to bring up the pop-up menu shown and
toggle off 'Symmetry Filter' to disable 'Symmetry Filter'. The pop-up will disappear after releasing

mouse button.

(2) Click left mouse button on
button labeled Sym-N-Noe to turn
off view of symmetry plane.

(3) With mouse over NMR data in
Canvas window enter Keyboard
command: Alt-Down-Arrow to
scroll to previous residue which is
S64. You can also type 64 into
Jump window and hit enter.

(4) Zoom into region near S64.HN
diagonal peak centered at (9.2,9.2)
PPM with zoom size 1 click larger
than default so that symmetry peak

will show when selected/displayed.

(5) Click right mouse button on
peak at (9.0,9.6) PPM

The Peak-Pick ID is 1 because each
experiment has its own separate peak-
pick list/file. The peak-pick IDs are not
unique between experiments.

- CanVas: (NOEsyNEw Kipp). =%

File View Assign [HFrnoesy [+ [H* Full [+

_II~J Mloa|| Sym-MN-MNoa

MN|L21.09(47)

E Active

ResiD [w|[s64,  H[n [*]

= [0 Symmetry Filter
Contour Levels
Create Plot File
Auto Peak-Plck




noesyNew (3D °N Noesy)
3D Symmetry

PkiD
A +-
5 +/-

1 [564.N,HN; T34.HN
K+

Assign

Contours

=4
[5.007

Slice
31

M-Noa Assigns
S64.M,HM: T34.HN
SE4.MHN: N3IB HN

5.637

H* [H... C1{H} HN[H... |N|C{H}... Intensity
Assignment-Table
S'_-.rmrnftr\_;-'l'able
19635 9005 |1211..] 4.091e+5
s [2) H* HI N '
0.0048 - 0.0038  -0.0541
00073 - -0.0039 01,0541
il i Intensity
124,689 +5.419e+5

(1) When there are two or more possible assignments nothing is automatically selected/asigned. Since
T34.N is 124.67 PPM and N38.N is 126.93 PPM the peak should be assigned to S64.N,HN; T34.HN by
selecting it in the list of possible assignments. You will may have to toggle the overlay display in the
Canvas Window with the space-bar to update the peak label.

(2) The possible symmetry peak on slice 31 is not automatically selected. Select the symmetry peak on

slice 31 to initialize the Sym-N-Noe view.

(3) Clicking the left mouse button on button
Canvas Window to display the symmetry
peak and red symmetry boxes.

When the Sym-N-Noe is view is enabled
the destination for the symmetry may be
outside the display if the ZoomBox was not
enlarged or its position was off. To fix this
simply enter the keyboard command f for
full display followed by a single click of
middle mouse button to initiate a new
ZoomBox. Then use the left and right
mouse button to adjust to the desired size of
the ZoomBox and click the middle mouse
button to set the new display range.

For the 3D ®N-NOESY experiment it is
best to keep the Symmetry Filter off and
only turn it on when clicking on Amide to
Amide NOEs. When Xipp starts with
Extrema the Symmetry Filter is enabled by
default. Clicking on aliphatic NOEs with
the Symmetry Filter enabled will always
fail since there can be no symmetry. I hope
to fix this in a later release.

labeled Sym-N-Noe to turn on view of symmetry plane the

| —OX

-

L4 8 CanvaEs (NoEsyNEW. E1pnl
File ‘Uiew Assign [HPrinoesy [+ [H* Full

:lN hoe EW o

M121.0G(47)

RaslD | w | |564




noesyNew (3D °N Noesy)
Aliphatic (No Symmetry)

2 Canvas: [noesyNew. ¥ippl | —DOx
File View Assign [HPrinoesv T=[H* Full [+
(1) Ensure Symmetry Filter is off. [wicellSimraioe] N(121.09(47) |
_hCtve ResiD (w|[s64 [N [*

(2) Zoom to region around 1 PPM 5 symmetry Filter

.

centered on S64 HN Shift Cursor. Contour Levels
Create Plot File
(3) Create peak-pick at 0.7 PPM that Sk

is on the S64 HN Shift Cursor.

Symmetry can not be used for the
aliphatic region since the symmetry
peak for the aliphatic proton requires
observation of the *C shift (not
available in "N NOESY experiment)
for the carbon bonded to the aliphatic i = = S T N
proton. The NC-NOESY experiment sEoEs Be B S i
described later can determine
symmetry for aliphatic protons since it co-evolves "°N and "*C for the third dimension.

There is no way from the 3D "N-NOESY experiment to determine which NOE is correct. The two most
likely assignments are “S64.N,HN; I33.HG2#” and “S64.N,HN; V35.HG2#HG1#” since we have
already made unambiguous assignments between A65 and 133 and also between S64 and T34. At this
stage in the NOE assignment it is best to leave the peak unassigned and return to later it after good
quality initial structures have been generated by unambiguous assignments.

o

PKID| ... H*H... C1{H} HNJH... M|C{H}...[ Intensity
‘ Contours A +- hqﬁ.ignrﬁent-TahIF T }
S 4/- Symmetry-Table
2 [4ax | 0.693 - 9.002f | 121...] 8213e+5
[ K+ | NMoe Assigne (4) He : HM N
; 5G4 HM; 1B.HOL = "0.0151 - 00000 0.0116
S64. N HM; 133 HG 22 -0.0187 - 0,0000  0.0116
SEAN, HN; VIS HE2 # [HE1 # 0.0175 - 0.0000  0.0116
SE4.M,HN; LS55, HDL # HD2# 0.0247 0,0000 00116

5 4 m Symmetry Found for Peak 2 using All Symmelry




noesyNew (4D N, “C Noesy)

File View Assign [HPr/noesv w |[H* Full -]
hhecNOE_Full
]r-J Mog E'_.'T“’I il -rw-el N1 ddncNoe_Full
e {H* Full
e {4dcioe_Full

In the Canvas Window click the menu option labeled H*_Full and select the 4dncNoe_Full in drop-down
menu which is the 4D "N,"C Noesy experiment. The slice displayed and Shift Cursors correspond to
S64 and there are two sets of slice choosers to accommodate the added dimension.

(1) Right click the mouse over the peak at the intersection of the S64.CB and S64.HB1|HB2 Shift
Cursors at (3.68,68.1) PPM

& eegyliew, ¥16p) |_ox
File View Assign [HPrinoesv [+ [3dncoe Full [«] |
AD-N15C13-Noe HN[ 801037 = N[2063025) |

ResiD |+| [s64 [ =H[AN =] [s64 [N -

| o

The red annotation around the peak indicates that the top of the peak is on another slice. In this case the
top of the peak is one slice down along HN and one slice previous along N. The Down-Arrow key on
keyboard will decrease the HN PPM value (ie increase HN slice number) and the Left-Arrow on
keyboard will increase the N PPM value (ie decrease N slice number). To scroll to the top of the peak
you enter the keyboard arrow that points in the same direction as the red annotation around the peak.



noesyNew (4D N, “C Noesy)

(1) Right click the mouse over the peak at
(4.81,60.9) PPM to create a peak-Pick

(2) The table of possible assignments has 2 assignments. The most likely NOE assignment is the
sequential assignment S64.N,HN; V35.CA,HA. However care must be taken since thatis not always
true.

PKID| ... [HYH... | C1{H} HN[H... |N|C{H}... Intensity
Contours A+ Assignment-Table
4.809| | e0.875) 8.992| | 120...| 6.216e+5 |«
4D-N15C13-Noe Assigns (2) | Heery | ea{Hp | HN | M
SE4, M HM: Y35, CA HA -0,0215 -0.0843 00271 -0.1454

SE4 M HM: 163.CA HA 0.0107 0.0608 00271 -0.1454




noesyNew (4D “C, “C Noesy)

In the Canvas Window click the menu option labeled 4dncNoe_Full and select the 4dcNoe_Full in drop-
down menu which is the 4D C,"C Noesy experiment. The slice displayed and Shift Cursors
correspond to S64 and there are two sets of slice choosers to accommodate the added dimension.

| Canvags tnoesyiew. x1ppl | O X
File View Assign HPrinoesy + | ddnchNoe Full - |
hhchOE_Full s i
AD-M15C1 2-Maoe ddncloe_Full NIL21.09(24) =
. H* Full 2
ResiD | - adeNoe Full ; 564 = M -
(1) nght CliCk [ Canvas (noesyhaw. xipp) L B
the mouse over File View Assign [HPrinoesv [+ [ddcNoe Full [+]
the peak at IS Hic2} [ 5.65(37) | c2{H} [55.9457) |
(5.75,53.9) PPM
which get ReslD |w| (364 = A | (554 = [ca -
automatically |,
assigned
since there is a
single
assignment.
' PkID Assign H¥H... C€1{H} HNH... N|C{...| Intensity
Contours A +F Assignment-Table
1 [qa.catn; sea.cana]  [5.756] [ 53.955]5622] [ 55.964] 7.57de+5
K+ AD-CL3-Moe Assigns (L) H{c1} | ciqup | H{cep | czqp

|||||||,'|‘|] 03.CAHA; 564.CA,HA 0.0002 00282 -0.0070 -0.0039
,Jm,'l
il




noesyNew (4D “C, “C Noesy)

The atom choosers in the two slice chooser are not properly linked. On every residue jump the 'H atom
chooser gets set to the first atom in the list. But the *C atom chooser will keep the same atom as long as
the new residue has the same atom as previously selected. Changing either the 1H or the 13C atom
chooser will leave the other atom chooser unchanged.

(1) Select CB of 13C atom chooser and the 1H atom chooser stays at HA and there are no good peaks on
this slice. You have to manually change both atom choosers.

| —Ox

File View Assign [HPrinoesv [+ [3dcNoe Full [=]

40-C13-MNoe H{C2} | 5.65(37) 1 C2{H} [66.30(25) =

ReslD |»| |564 1 [HA | 564 =1 ICE -




noesy.xipp
Edit Study

The noesy tutorial describes properties specific for using a PDB structure to assist in assigning NOEs.
Refer to the noesyNew tutorial for a description of other properties, ie editing experiment properties.

1: Click button
27Feb98 to define
location of the
PDB structure.
Since ‘Same
Properties’ is
toggled off every
linked group must
be set.

Startup File | [noesy |
. Study HPrinoesy
[¥|Use Properties [ | Same Properties
Linked Group View Maolecule Assign Table Structure
I C13-H5GLC ] I | \ | -
[ H*[H, Cl [ Edit view | | HPr |[ hpr for 3de || 27Febag
MMRE Data Show |- Comment -

HHC-Noe | |v| I |
C12C13-N... |[] I | ||
C12€13-N... [ | |

I 4 [H,C] || Editview | | SetMolec... || SetAssig.. || Set Struct...
MNMR Data S5how |seccccccccceee COMMENT —cmmcmmaaaes|
l HCC-Moe | | | I \ |
[ H,C;H,C || Edit View | | HPr Il hprap c... || 27Febog
MNMR Data Show | Comment |
I 4D-C13-Noe | [v I |
HN,N || Edit View | | SetMolec... || SetAssig... || Set Struct...
NMR Data SHOW  |sessssessmesse COMMEND see——
[ 1SM-HSQC | [] I |
| \
[ H* HN, N |[[  Edit view | | HPr || hpr for 3dn || 27Febos
MMR Data Show |- COMMENL ——mmmmmemeeeee |
N-Noe | [ | |
N-Noe-B | & [ |
[ N* HN, N |[ EditView | | SetMolec... || SetAssig... || Set Struct...
NMR Data SHOW  |seesesememeees COMMENL seee————
NNH-Noe | [] I I
MMH-Noe-B | [] | \ I
[ HNM;HC || Edit view | | HPr || hpr ap W... || 27Febas
MMR Data Show | Comment |
|  4aD-N1S5C1... | [ [ |
[
l 0K | | Cancel |




noesy.xipp
Edit Structure

After clicking one of the structure buttons labeled
27Feb98 the Select/Create Structure dialog whose top is
shown at right. The highlighted entry ‘27Feb98 (noesy)’
is the currently selected structure being used. If nothing
Is shown under Structures then you need to click New to
define a new structure set. If New is‘ grayed out you will o 7 structures

need to first select Structures then click New. [y 27Febo8 (noesy)

Structure

New || Delete || [Edit |
Copy || Rename || Show |

With ‘27Feb98 (noesy)’ selected click the Edit button to
display the dialog below titled Edit Structures: 27Feb98.

Edit Structures: 27Feb98
Name 27Feb9s
Type PDBFile
Structure(s) Read From File
Path ' ExampleData/HprEl /Structures/27Febg8 |
File Name nl.hpr |
File ID Start 1+
File ID size 10

0K Cancel

The File ID Start and File ID size are used when the File Name contains C-style formatting such as %d
or %03d. For example if File Name is final_%d.sa then Xipp would read in 10 files whose names are:
final 1.sa, final_2.sa, final 3.sa, final 4.sa, final 5.sa, final 6.sa, final 7.sa, final 8.sa, final 9.sa and
final_10.sa If the File Name does not contain a C-style format (as in this case) then the File ID Start and
size are ignored and a single file is read in. Sorry there is no way to read in a list of PDB files at this
time. Click OK to save Structure 27Feb98 and then OK at bottom (not shown) of Select/Create Structure
dialog.

Note the more files read in the longer it takes for Xipp to filter assignments based on inter-proton
distances. I suggest using at most 2 to 3 PDB files for large proteins. Also the PDB files must have H
atomic coordinates. If the PDB file was obtained from a crystal structure you will need to explicitly add
protons prior to using the file with Xipp. Xipp does NOT automatically add protons.

Defining a Structure is optional. Xipp will work OK without identifying preliminary structures. The
benefit of using Structures comes at the refinement stage when the Structure is fairly well characterized
and additional NOEs are sought from ambiguous NOEs. Once the overall fold is well characterized and
is not expected to change, NOEs that are ambiguous based on chemical shift and symmetry might be
resolved based on distance.

All other properties are set similarly to study noesyNew. If any changes to properties where made you
should click OK to save properties to noesy.xipp file. Otherwise click Cancel to exit Study Dialog
without saving properties.



noesy.xipp
Show Study

Ensure that noesy (HPr) Study is selected (ie highlighted) on the XippPanel. Click the Show button to
display the Canvas and Table windows for the noesy Study. It will take 1 — 2 minutes the first time the
Noesy study is run in order to create the extrema files for the 3D *C Noesy and 3D "N Noesy NMR
experiments.

After the Canvas and Table windows are displayed enter the following commands and mouse clicks on
the Canvas just like in th enoesyNew study:
(1) Click right mouse button on button labeled HHC-NOE to bring up the pop-up menu shown and
toggle off 'Symmetry Filter' to Turn off 'Symmetry Filter'. The pop-up will disappear after selecting
'Symmetry Filter'
(2) Click left mouse button on button labeled Sym-HHC-Noe to turn off view of symmetry plane.
Note Red border indicates that the Experiment or view into an Experiment is active and is the first
toggle button on the
pop-up menu.
(3) Enter Keyboard command: Alt-J 65
to residue jump A65. You can also type 65 into Jump window and hit enter.
(4) Keyboard command: n
To toggle to Name/Assign Peak Table in the Table Window. n can be entered anywhere in the
canvas window with the NMR Data

The Canvas and Table Windows should look similar to their appearance in the noesyNew tutorial just
after these same commands where issued.



noesy study wit PDB file
CoordinateDistance Filter

With the mouse pointed at the peak at
5.1 PPM click the left mouse button to
create a peak-pick, ie peak-pick it. The
Peak-Pick is automatically assigned to
A65.CA,HA; I33.HA since the
CoordinateDistance Filter removed the
other possible assignment.

The Table Window for the peak-ID 1
shows two possible assignments and no 3D symmetry.

il W

PkID Assign H*H... C1{H} [HNH... N|C{H... Intensity
Contours A +- Assignment-Table
5 +/- Symmetry-Table
1 |A65.CA HA; I33.HA|| 5.115 - 5.676 91.780 -1.248e+6
K+ | HHC-Noe Assigns (1) Dist H* = H{C}* C{H}*
AGS,CAHA 133 HA 2,35 KDIDDDS = 0.0027 0.0181

S + Mo Symmetry Found for Peak 1 using Assigned Symmetry

1: Shows distance between A65.HA and I133.HA from PDB file that was defined in 27Feb98.

2: No symmetry are found because SymmetryFilter and All Symmetry were disabled. Right click over
S+ to to toggle All Symmetry on or off to show all symmetry. Note when experiment button “HHC-
Noe” Symmetry Filter is off the Symmetry Table will only show All Symmetry or no Symmetry. Must
delete the peak and re-add with the - . -
experiment button “HHC-Noe” Symmetry 3 |A65.CA,HA; 133.HA|| 5.115

Filter enabled in order to see symmetry for a K+ | HHC-Noe Assions (1) Dist

specific assignment after turning off All ¥ Table +/- .35

Symmetry on S+ button. An observant reader 13C-Noesy-Assign »

will notice that the peak ID number changed Copy Table * C

to 3 because the peak was deleted and re- - : B81.3
. . ymmetry

picked a couple of times. | ¥ UnobservedAtomFilter

Right click the K+ button (1) to bring up a ¥ active

dialog to change max distance (2) as shown at errorRange

the right. The new max distance will only Distance

affect the current Peak—plck assignment and minDistance o

the default max distance (currently at 6.0) i

remains for new peak-picks. There is no way maxDistance |6

to change the default max distance except via
experiment dialog from XippPanel which requires exiting and re-showing the study.



Edit Study: noesyInter Assign Dialog
for Intermolecular NOESY

(£ New: Sty - X
[ startup File | [cl2cl3Noesy |

dgarrett/noesy

Use Properties Same Properties

Linked Group View Molecule Assign Table Structure
| H,H || Edit view | | EIN HPr || einHPr Fi... || [EIN HPr |
NMR Data ShOW [=s=meemcceeea- Comment —eeeeeeeaaaaaa |

|  HH-Noesy | | |
[

H,C [ Editview | [ Set Molec... |[ SetAssig... |[ Set Struct... |
NMR Data Show |-=mmmemeeee-- (071111 T=1 3 | AEee— [

[_cizHsqgc | ¥ | |
|

[ H*[H,C] | _EditWiew | [ Set Molec... |[ SetaAssig... |[ Set Struct... |
NMR Data Show |-=mmmemeeeee-- (005 101101 =] 1 | S —— |

[ HHC-Noe | | |
|
) HPr(c13) | | |

|
-*i EIN(C13) | v | |

| C*,[H,C] | EditView | [ Set Molec... || Set Assig... || Set Struct... |
NMR Data Show |-mmmemeeeee-- Comment ———---meeeaeee [

[ HCC-Noe | [v] | |
|

HN, N [ EditView | [ Set Molec... |[ Set Assig... || Set Struct... |
NMR Data Show |=smmmemmeee-e- Comment =—eeeeeeaaaaaa |

[ 1sm-HSQC | [#] | I
|

| H*HN,N |[___Edit view | [ Set Molec... |[ Set Assig... |[ Set Struct... |
NMR Data Show |-——-e-emmeeem (0711 =1 | Qe —— [
N-Noe | | |
N-Noe-B | | |
[ N+, HN, N | Editview | [ Set Molec... |[ SetAssig... |[ Set Struct... |
NMR Data Show |-=mmmemeeeeea- Comment -———-e-mmmmeeam |

NNH-MNoe | [] | |
NNH-Noe-B | [] | |

OK || Cancel |




This is the Noesy Assign Dialog which was briefly described in the createSetStudies document for looking
at a 3D "C Noesy and a 3D N Noesy experiments. The Noesy Assign Dialog shown above is created
from the XippPanel by clicking “New” and select “Noesy Assign Study” from the 'New Study' dialog.
Furthermore this dialog is shown after everything was set. Initially the names of the Experiment buttons
to be changed were “C12C13-NOE-A” and “C12C13-NOE-B” with the last part of each name truncated.

1: Click on one of the Experiment buttons that is labeled “C12C13-N...” to bring up the 'Edit Experiment'
dialog. See 'Edit Experiment: EIN(C13)' for details on setting properties for sample containing "*C labeled
EIN and unlabeled HPr.

2: Click on the other Experiment button that is labeled “C12C13-N...” to bring up the 'Edit Experiment'
dialog. See 'Edit Experiment: HPr(C13)' for details on setting properties for sample containing *C labeled
HPr and unlabeled EIN.

3: Click 'Use Properties' button to enable Molecule, AssignTable and Structure properties. The 'Use
Properties' button controls whether the study will use Molecules, Assign Tables or Structure. When
toggled off none of these properties are used so that when peaks are created the user sets a label for each
peak instead of selecting an assignment from a list suggested by xipp.

4: Click the 'Set Molec...' to bring up the “Select/Create Molecule” dialog. See section below 'Define
Molecule for Intermolecular Noesy' for details on defining a single poly-peptide chain that defines both
molecules.

5: Click the 'Set Assign...' to bring up the “Select/Create Assign Table” dialog. See 'Define Assign Table

for Intermolecular Noesy' for details on setting the assignment file and what must be in the assignment
file.

6: Click the 'Set Struct...' to bring up the “Select/Create Structure” dialog. See 'Define Structure for
Intermolecular Noesy' for details on setting the structure file property. Note this can be left blank if there
are no preliminary structures.

Clicking OK at the bottom of the New Study Dialog will save all of the properties into the file based on
the study name, ie c12c13Noesy.xipp in this example.



Edit Experiment: EIN(C13)
e e ] O X

dgarrett/noesy

Comment [
Exp. Name % [EIN(C13)

NMR Data File | C12C13NOE%03d.DAT | Error Estimate |0
Exp. Type [ €12C13-NOESY-3D |
Residue/Atom Filters

“Active | Properties h

Max Distance |&

Base Peak ... [Positive |vh

Linked Proj... | dgarrett/noesy/HPr{C13) i‘E-
Axis Order [H* [=| [HiCH* [w] [CiHE* [+ ]
Error Ranges % %
H* 0.04
C{H}* 0.30
H{C}* 0.03
Peak Interp... [ 3 Point Parabola |
Peak File | eln cl2cl3 test.ASG_| | Auto-Saver
Contour Level %
Level 2.000e+05 J
Multiplier 1.3
Calculate @ All ) Positive O Negative
Use Extrema ELf
Level 2.0e+05
Path iphics/xippFiles/data/E1Hpr/cl2cl 3noe/EIN|
File Name C12C13NOE. XTRMA |
oK || Cancel |

This is the Experiment Dialog created by clicking on the Exp button 1 in the “Edit Study: NOESY
Assign Dialog” for the sample that contains °C labeled EIN complexed with unlabeled HPr, ie carbon
atoms are “C. This dialog is shown after everything was set.



Edit Experiment: EIN(C13) (details)

1: Replace the name of the experiment with the name of one of the proteins that is *C labeled, ie EIN in
this case. The name should not be too long since this will be used as the text on the Exp button in Xipp.

If you click OK at the bottom of this dialog and then re-open it this name will be saved and used as project
name in other dialogs such as the NMR Data File Chooser(2), Residue/Atom Filters (4) and Peak File
Chooser (10). This will make it easier to keep track of which protein sample you are setting.

2: Click on NMR Data File button to bring up the “NMR Data File Chooser” and select the NMRPipe
processed file for the protein identified in (1). The “NMR Data File Chooser” is described in the
createSetStudies document.

3 & 4: Click the Active Checkbox under the label Residue/Atom Filters to enable the Residue/Atom
Filters Property button. Click the Residue/Atom Filters Property button to bring up the “Residue/Atom
Filters Dialog” for the EIN(C13) experiment which is described in section ' Residue/Atom Filters Dialog'
below.

5: The 'Max Distance' defines the initial maximum distance filter to use in assigning a Peak-Pick if one or
more structures are defined. If structures are not defined then this has no effect.

6: The 'Base Peak Sign' defines the sign of an unfolded peak. If an unfolded peak is phased to have a
positive sign then this should be Positive. The two other options are Negative and Unknown.

7 & 8: Click these Combo boxes to ensure that the Axis order is consistent with the order of the processed
NMRPipe data file.. The Axis Order is X, Y and Z. Note H* is the proton that is bonded to "*C and
H{C}* is the proton bonded to C. In this sample H* are protons from HPr and H{C}* are protons from
EIN.

9: This is automatically chosen as C{H}* based on gyromagnetic ratio and spectrometer frequencies. You
should not change this unless the NMRPipe header is wrong and C{H}* is actually along a different axis.

10: Click the Peak File button to bring up the “Peak-Pick File Chooser Dialog” which is described in the
createSetStudies document.

11: Set the minimum Contour Level threshold if desired. This can be changed in Xipp, but at this time
changes in Xipp are not saved to the *.xipp study file.

12 & 13: Extrema are only needed and used in intermolecular Noesy if you have NMR data for two
samples that are labeled complementary. In this case the current experiment's sample has *C labeled EIN
and "*C labeled HPr (ie unlabled). The complementary sample described later has **C labeled EIN and “C
labeled HPr. The extrema are used to find 3D symmetry between the two NMR experiments.

14: Linked Project defines the complementary experiment that provides symmetry for this experiment.

Clicking OK at the bottom of the Edit Experiment Dialog will save all of the properties into the file based
on the study name, ie c12c13Noesy.xipp in this example.



Edit Experiment: Hpr(C13)

dgarrett/noesy
Comment
Exp. Name |HPr(C13)
NMR Data File | C12C13NOE%03d.DAT | Error Estimate[0 |
Exp. Type | €12C13-NOESY-3D |
Residue/Atom Filters
[v] Active | Properties |
Max Distance IFS—
Base Peak ... |Positive [+
Linked Proj... | dgarrett/noesy/EIN(C13) |
Axis Order [HiCH* (=] [H* [w| [CiHE* [~]
Error Ranges
H* 0.04
C{H}* 0.30
H{C}* 0.04
Peak Interp... [ 3 Point Parabola |
Peak File | hpr c12cl3 test.ASG | | Auto-Saver
Contour Level
Level [ 1.800e+05 |
Multiplier 1.3
Calculate @ All ) Positive ) Negative
Use Extrema [v]
Level 1.8e+05 |
Path ppFiles/data/HprEl/cl2cl 3nce notwurst/ft
File Name C12C1 3NOE. XTRMA |

| OK || Cancel|

This is the Experiment Dialog created by clicking on the Exp button 2 in the “Edit Study: NOESY
Assign Dialog” for the sample that contains *C labeled HPr complexed with unlabeled EIN, ie carbon
atoms are “C. This dialog is shown after everything was set. This dialog should be set in an analogous
manner as the “Edit Experiment: EIN(C13)” using values appropriate for the °C labeled HPr NMR
experiment. Note that the Axis Order is different for the HPr(C13) sample.



Define Molecule
for Intermolecular Noesy

Edit Molechiles: EIN-ER
Name EIN HPr
Type Protein
Count 385
HISGILASPG IAFGKALLLKE EDEIVIDREE TISADOVDOEV ERFLSGRAKA
SAOLETIKTK AGETFGEEKE AIFEGHIHLL EDEELEQEII ALTKDKHHTA
DAAAHEVIEG OASALEELDD EYLKERAADV RDIGKRLLRN TLGLKIIDLS
Sequence ATODEVILVA ADLTPSETAQ LHLEKVLGFI TDAGGRTSHT SIHARSLELP
AIVGTGSVTS OVENDDYLIL DAVNNOVYVN PTHEVIDEHR AVOEOVASEK
AELAKLKDRA AAAAAAAAAA AAAAAAAAAA  AAAAAAAAAN  AAAAAAAAAA
m HFOOEVTITA PHGLHTRPAA OFVKEAKGFT SEITVTSHNGK SASAKSLFEL
OTLGLTOGTV VTISAEGEDE OKAVEHLVEL HAELE
OK Cancel

See createSetStudies section '"Molecule Select/Create Dialog' for detailed instructions on creating a new
molecule. This was created as a New Protein Molecule. The protein EIN is 259 residues and is listed
from residue M1 to R259. There are then enough spacer ' A’ (residue type is not important) so that HPr
starts at M301 and ends at E385. For those who have had experience with PIPP this is exactly the same
way that PIPP handled protein complexes.

I have looked at introducing segments or samples as done in other software, but the simplicity of
identifying the segment by a single residue number makes this approach easy to use.

The Peak-Pick tables and assignment tables must use this same scheme.



Define Assign Table
for Intermolecular Noesy

See createSetStudies section 'Assign Table Select/Create Dialog' for detailed instructions on creating a
new Assign Table. This was created as a New 'Assignmenment File (PIPP V4). As mentioned above the
assignments for EIN should use residue M1 to R259. No assignments or anything needs to be included
for the spacer ' A' residues. The assignments for HPr starts at M301 and ends at E385. For those who
have had experience with PIPP this is exactly the same way that PIPP handled protein complexes. A
single assignment table with *C and 'H shifts can be used for the two NMR experiments EIN(C13) and
HPr(C13). The 'Residue/Atom Filters Dialog' described below is used to limit which residues are
allowed to be observed along which axis.

The ' Assign Table Select/Create Dialog' for an Assignment File is a simple file chooser. You need to
specify the Path and File Name. Do not enable 'Use Backbone Assign Map' as that is only useful for
backbone assignments.



Define Structure
for Intermolecular Noesy

The noesy tutorial describes in greater detail the steps used to define a set of Structures. The description
below identifies differences required when analyzing intermolecular Noesy spectra.

Bt StriEtires: EINCHRE
Name E1IN_HPr
Type PDBFile
Structure(s) Read From File
Path Structures |
File Name In sani final 1.sa |
File ID Start 1
File ID size 10
| 0K | | Cancel |

This was initially created as a New PDB Structure File by clicking on “Set Struct . . “ button on the New
Study dialog panel. As mentioned above the atomic positions for EIN should use residue M1 to R259.
No atomic positions needs to be included for the spacer ' A' residues. The atomic positions for HPr
starts at M301 and ends at E385. For those who have had experience with PIPP this is exactly the same
way that PIPP handled protein complexes. The PDB files must have H atomic coordinates. If the PDB
file was obtained from a crystal structure you will need to add protons prior to using the file with Xipp.
Xipp does NOT add protons.



Residue/Atom Filters Dialog

| ResTdieitom EilteRs b4
EIN(CIS) Project dgarrett/noesy/EIN(C13)
[ H* 5 H{c}*i C{H}*ﬂ
By Residue Range
First Residue | 301 | 1 1
Last Residue | 385 | 259 | 259
[ By Atom... [ allatoms || All Atoms || All Atoms |
| OK | ‘ Cancel |
1 Residue/Atom Filters >
Project dgarrett/noesy/HPr{c13)
HPr(C13) ! - .
H* H{C}* C{H}*
By Residue Range
First Residue | 1| 301 | 301
Last Residue | 258 | 385 | 385
] By Atom... [ allatoms || aAll Atoms || All Atoms |
| OK | ‘ Cancel |

The EIN(C13) Residue/Atom Filter Dialog came from the “Edit Experiment Dialog” for the EIN(C13)
sample and the HPr(C13) Residue/Atom Filter Dialog came from the “Edit Experiment Dialog” for the
HPr(C13) sample. Both dialogs are shown after everything was set.

The purpose of these Dialogs is to identify what shifts are observed for each axis using the residue
number to select a subset of residues. The default value is to allow shifts from all residues for all axis.
For C12/C13 intermolecular Noesy spectra the samples are complementary. For the EIN(C13) the H*
should come only from HPr (hence residue range 301 — 385) and H{C}* and C{H}* should come from
EIN. For the HPr(C13) the opposite is true H* should come from EIN and H{C}* and C{H}* should
come from HPr.

The assignment table should have all of the shifts for both proteins 'H and *C with EIN residues 1 to 259
and HPr residues 301 to 385.

The 'By Atom' checkbox can not be selected because I need to write the code that supports filtering
based on atom types such as methyls and or residue specific atom types. This will eventually be used to
tell Xipp that your sample has only protons for select atoms, ie per-deuteration except valine methyls.
This is not yet supported.



Show c12c13Noesy Study
Intermolecular Noesy Analysis

See Xipp_Commands document for detailed list of Xipp commands. Two windows should be shown:
Canvas and Table. This description highlights what is unique/useful in the Intermolecular Noesy Study.

Canvas: (cl2e13Noesy) _

File Edit View Assign [daarrett/noesv |+ |hhcNOE Full [w| l
HPr(c13)|[| sym-HPr(c13)|| Emcca 3) || sym-Ein(c1 3) C{H}*[74.06(1) H

ReslD | = |1 |i||*ErnD |"|

iR ERERRR R ERER R R IR ERER R RR R R RR R RRRR AR RR R R ER AR R ER AR ERRR SR ERRRERERER R ER R R R RR R RRRR R R RR R ER R R RN AR ERRRERERR R ERR AR ER R AR RS

Note that there are 4 NMR buttons based on the 2 Experiments which are displayed in the same way as
the '3D Symmetry Tool Bar' used with Sidechain study described in Xipp_Commands (p10). The Sym-
HPr(C13) is used to manage a separate view into the HPr(C13) data to overlay Symmetry peaks from
HPr(C13). Similarly the Sym-EIN(C13) is used to manage a separate view into the EIN(C13) data to
overlay Symmetry peaks from EIN(C13). Toggle off the Sym-HPr(C13) and Sym-EIN(C13) NMR
buttons.

In the Canvas window over the contours enter the Xipp command 'n' (just the letter n no quotes) to
toggle the Table window so that the Name/Assign Peak Table is shown:

[ ShiftTable-einHPr Final@EIN HPr |
Residue Atom-Assignment-Table
e AtomName Shift RMS Count ;
10026- CA 55.9920 |
M1+ 10028- cB 33.1470
10032- HA 4.1141
16002- HB1|HB2 2.0492
AtomID AtomMName Shift RMS Count
10044- CA 61.5968
10046- CB 40.0898
10047- CcD1 11.7787
10048- CGl 27.1515
12+ 10049- CcG2 17.6005 =
e

In the Table window when the Name/Assign Peak Table is shown the window is split with all
assignments shown on top and the Name Peak-Pick table on the bottom. The Name Peak-Pick table
shows details about each peak that is clicked and includes symmetry.



Getting Symmetry in c12c13Noesy Study

Jump to residue L79.CD1|CD2 with Canvas command Alt-j followed by entering 79 and hitting Enter
key. This will jump to L79.CA and the atom chooser is used to CD1|CD2:

(& Canvas [c12c13Noesy) ]l - x

File View Assign [daarrett/inoesv |« [hhcNOE Full - |

[HPr(c13)|[sym-HPric13) [{Emic13)]|| sym-Emic13) C{H}*|58.86(95] = ,
ReslD | = |[L79 ca =

On slice 55 click on the peak at 4.1, 0.82 PPM:

The Name Peak-Pick table in the Table window
will show several possible assignments for the
peak as well as several possible Symmetry.

The possible carbon assignments are L.79.CD1|CD2 and L115.CD2|CD1 from EIN(C13) which should
not be surprising since the peak came from EIN(C13).

ol -
PKID| ... H{C}* H* C{H}* Intensity
Contours [ [ 'Assighment-Table
5 +f-'_ Symme'try'-'l"alble
| 24 o) _ | o0.820 4.086| | 65.2922]| 1.967e+6
K+ EIN(C13) Assigns (5) | Dist | H{C}* | H* | C{H}
179.CD1|CO2,HD1 #|HD2#; L347.HA 5.53 0.0077  -0.0010 0.0374]=
L79.C01|CD2,HD1 #|HD2#; F348.HA 4,54 0.0077  0.0180  0.0374[=
[115.C02|CD1,HD2#[HD1#; F348.HA 4.78 -0.0219 0.0180  -0.2861[
| J115.C021E01.HN2: H1#: 0351 HA_5.79 00219 0.0132 .0 28A1 =
5 slice | H* | H{C}* | C{H}* | Intensity
99 0.812 4120 58174  +4.538e+5 -
B3 0.812 4106 60,792  +1.372e+6 I
27 0.846 4,077 69904  +1.978e+5 [=
69 0.804 4.069  63.006 +1.191e+6 =

20748 A NAES 73 00A +2 138045 -




Show Symmetry in c12c13Noesy Study

On the Canvas Window toggle on the Sym-HPr(C13) NMR button. If you never toggled it off then you
need to toggle it off at least once and then toggle on.

[Her(c13)|| sym-HPr(c13) || Emic13) |f sym-Enic13)] C{H}*[653

On the Table Window click on the
Symmetry peak on slice 99 which is \ResID | = ||L79
pointed to by red Arrow.

Symmetry from Slice 99 from HPr(C13)

The large red rectangle connects the
original peak from EIN(C13) to the
symmetry peak on HPr(C13) viewed on
Sym-HPr(C13) with the small red rectangle
around the symmetry peak. The size of the
small red rectangle is the allowed error.

[Her(c13) | sym-HPr(c13) || Emcc13)|| sym-Emc13) C{H}* | 65.:

ReslD | w |[L79

On Table Window click on the Symmetry
peak on slice 69.




Manually set Symmetry Slice in c12c13Noesy Study

Sometimes the Symmetry list shown on the Name Peak-Pick table does not show any good symmetry
peaks, ie all possibilities look like noise.

File Ei View Assign |daarrett/noesv |w|

Right click over the Sym-HPr(C13) and select
the menu option 'Jump to Slice' to bring up the
non-modal 'Select Sym-HPr(C13) Slice' dialog.

HPr(c13) || sym-Hper(c13)||Encc1 3)]|| sym-Einc13)

¥ Active
[0 Linked

Jump to Slice
Contour Levels

The 'Select Sym-HPr(C13) Slice' dialog is exactly like the one that is fixed at the top of the Canvas

window except this only changes the slice % Syn-HPr(Ci3) Slice =R

of the Sym-HPr(C13) view. This dialog =

should always be correct unless no slice C{H}* | 63.06(69) H Jump
has been selected. This dialog can remain

up while clicking in Table and this dialog | |ResID |"’ | |M1 }i“*EmPtb’* |"’| Jump

will show current slice and PPM value of —
the Sym-HPr(C13) view. Dismiss




Select Assignment from Name Peak-Pick Table

On the Table Window click on the assignment for L115.CD2|CD1,HD2#HD1#; T352.HA:

e AT T IR NI IS
PkID | ... [HiC}* | H* | C{H}* | Intensity
Contours A+- Assignment-Table
Symmetry-Table
ok | 0.820| |4.086] | 65.2922| 1.967e+6
EIN(C13) Assigns (5) | Dist | H{Cy* | H* | c{H}* |
L79.C01|CD2,HD1#|HD2#; L347.HA 553 0.0077  -0.0010  0.0374
L79.C01|CD2.HD1#|HD2%; F348.HA 4,54 0.0077  0.0180 0.0374
L115.C02|CD1.HD2#[HD1#; F348.HA 4,78 -0.0219 0.0180  -0.2861
1115.CD2|CD1,HD2#|HD1#; Q351.HA 5.79 00219 00132 -0.2861
1115 CO2ICNT HOh22IHODT #: T3I52 HA - 3 8/ N A21G =N N30 -N 28A1
slice | H* | H{c3* | c{H1* | Intensity
99 0.812 4120 58174 +4.538e+5
83 0812 4106 60,792  +1.372e+6
27 0.846 4077  £9.904  +1.978e+5
69 0.804 4,060  £3.006 +1.19le+6
a N 7a8 A NARS 3 NNA +2 138+ 5

Immediately after clicking L115.CD2|CD1,HD2#HD1#; T352.HA the assignment changes to this and
the Symmetry list shows only the symmetry that is consistent with T352.CA where previously it had
shown symmetry consistent with all of the possible assigns. Use left click on button labeled S+ to toggle
on/off 'All Symmetry' which when on will show all possible symmetry in the Symmetry list.

T ———
PkID Assign [H{C}* | H* | C{H}* | Intensity
Contours A +- Assignment-Table
Symmetry-Table
L115.CD2|CD1,HD2#|HD1#; T35... | 0.820| | 4.086| | 65.2022] 1.967e+6
EIN(C13) Assigns (5) | Dist | H{cy* | H* | c{H}* |
LA LUI LS AULF AU SEFT L3877 HA e T T | el EYRTIVERY) Uusrg
L79.CD1|CD2,HDL # |HD2#; F348.HA 4.54 0.0077  0.0180  0.0374
L115.C02|CD1,HD2# [HD1#; F348.HA 4,78 -0.0218  0.0180  -0.2861
L115.C02|CD1,HD2#[HD1#; Q351.HA 5.79 -0.0219 00132  -0.2861
[115.C02|CD1,HD2# [HD1#%; T352.HA |3.86 -0.0218 -0.0330 -0.2861
slice | ¢ | Hfcy*t | cqHr* | intensity |
69 0.804 4.069  63.006 +1.1091e+6




noesyCoEvolve.xipp
Edit Study

The noesyCoEvolve tutorial describes setting up and analyzing a 3D "*C,"”"N-Noesy in which both *C
and "N co-evolve during the same evolution period. Refer to noesyNew for fuller description of
analysing NOESY spectra. Refer to section on Backbone Assign Study in createSetStudies.pdf for
general information about setting properties on Studies using the Linked Group Study Dialog. Reference
for data: Yang, et al. Proc. Natl. Acad. Sci. U.S.A. 106, 17729-17734 (2009)

[ startup File | [noesvCoEvobe

[ Study | alphalibinoesy

¥] Use Properties [¢] Same Properties

Linked Group View Mulemlei Assign Taw Structure

H,H | Edit View | alpha [] alpha [_Set Struct... | [*]
NMR Data ShowW |-eecemeeeaea. COMMENE e

II HH-Moesy | [ | [ |

H,C | Edit View | alpha |[ alpha |[ set Struct...
NMR Data Show [---mmcmccaeee- Comment -——-—-———-—|

I| C€13-HSQC | [ | | T

H* [H,Cl 1| Edit View | alpha || alpha [ set Struct...

NMR Data Show |mememesccmaeae COMMENE mmmememmaa |
ﬁml = |
NC-MNoe | [l lrang, et al. Proc. Matl. Acad. Sl U.S.A 106, 17729-1773
CL2C13-M... | [] [ |
Cl2C13-MN... ||| [ |
c*[H,C] Il Edit View | alpha I alpha |[_Set Struct...
NMR Data ShOW |se=smassmanas COMMENE =smamaaanaaa|
]_ HCC-Noe | [] | |
HCHC | EditView | [ alpha  [[ alpha ][ Set Struct...
NMR Data Show |----eemmemmeee COMMENE ===

' 4AD-Cl3-Noe | [ | [ |

HM, M | Edit View | alpha |[ alpha |[_Set Struct...
NMR Data ShowW |-eemeemeeeeea. COMMENT mmmmee—————|

I| 1SN-HsgQC | [ ] | |

HeHNN [ Editview | [ alpha  J[ alphs |[Set struct... ||
NMR Data Show |-----emeeeee- COMMENT === |
N-Noe ™ | |

N-Noe-B ™ [ |

M*, HM, N I Edit view | alpha || alpha |[ set Struct...
NMR Data Show |---seeccccaeea COMMENt ——mm—mmmmmaaae|

| ok | cancel




noesyCoEvolve.xipp
Edit Study

This example data and shift table script were provided by Dr. Jun Yang and Dr. Jun Qin. For an example
of using the NOESY CoEvolve see: Yang, et al. Proc. Natl. Acad. Sci. U.S.A. 106, 17729-17734 (2009)

1: Clicking the button labeled NC-Noe brings up the NMR Data Experiment Dialog for the 3D *C,"”N-
Noesy experiment in which both *C and "°N co-evolve during the same evolution period. The Axis Order
for the 2 proton Axis must be manually set after selecting the NMR Data File. The 'Use Extrema' should
be selected (ie toggled on) so that Extrema can be used to find 3D symmetry peaks.

2: 'Use Properties' button must be selected in order to make NOE assignments which will use Molecules
and Assign Tables. When toggled off none of these properties are used so that when peaks are created the
user sets a label for each peak instead of selecting an assignment from a list suggested by Xipp.

3: Clicking the button labeled alpha brings up the Molecule Select/Create Dialog that is used to select a
previously defined molecule or define a new molecule. Prior to setting the molecule the button is labeled
'Set Molec...". The name for the molecule must be a unique molecule name in the current study and is
used to identify the molecule within Xipp. The names from all molecules in all studies in the current
directory are displayed. See Molecule Select/Create Dialog in createSetStudies.pdf for more details. All
linked groups have the same molecule name since they have the same sequence.

4: Clicking the button labeled alpha brings up the Assign Table Select/Create Dialog that is used to select a
previously defined assignment table or define a new assignment table. Prior to setting the assign table the
button is labeled 'Set Assig...". The assignment table name is not a file name. The name for the
assignment table must be a unique assignment table name in the current study and is used to identify the
assignment table within Xipp. The names from all assignment tables in all studies in the current directory
are displayed. See Assign Table Select/Create Dialog in createSetStudies.pdf for more details. The
assignment table must be modified so that °N shifts are converted to their observed locations within the
BC sweep-width. The GAWK script tbIMod5_N2C.gawk written by Jun Yang in the directory
~/Xipp/ExampleData/AlphallB/Asgnmts can be used to convert the °N shifts of a regular assignment
table.

Clicking OK at the bottom of the Edit Study Dialog will save all of the properties into the file based on the
study name, ie noesyCoEvolve.xipp in this example.

Note the text on a button or label will be red when the properties that are accessed by that button are not
correctly set or inconsistent with other properties. Clicking OK with incorrectly set properties will bring
up a Warning Dialog asking if you want to Fix the problem(s) (i.e. re-show the dialog) or Ignore the
problem(s) and save the properties with the problems. Incorrect properties may not show correctly and
another pop-up window will warn when a Study with incorrect settings is attempted to be shown. Some
problems such as an incompletely defined Experiment with the Show check box clicked on will actually
Show OK, but the warning message is still displayed.



noesyCoEvolve.xipp
Edit Experiment NC-NOE
Edit 3D C,’N-NOESY

Edit Experiment

Study alphallb/noesy
Comment Yang, et al. Proc. Natl. Acad. Sci. U.S.A. 106, 17729-17734 (2009)
Exp. Name [ME-Moe |
NMR Data File nc-noesy HHC%03d.DAT | | Reference Error Estimate [0
Exp. Type NC-NOESY-3D
Residue/Atom Filters
[[] Active [ Properties
Max Distance [&] }
Base Peak Sign Unknown |« | #
Axis Order HiCH* [«]| [H* [w] [CAHE* -
Axis Mame ’ Error Range Assign Offset
H* .04 0.00
C{H}* 030 0.00
H{C}H* 0.03 0.00
Peak Interpolate |3 Point Parabola
Peak File |_nc-noesy HHC.ASG | Auto-Saver
Contour Level
Level _4.000e+05 |
Multiplier 1.3 |
Calculate # All O Positive ) Negative
Use Extrema [#]
Level A 0e+06 |
Path srolc/Xipp/Examplel ata/alphallB/ncio esyift|
File Name re-noesy HHC, XTRMA |

Ok i Cancel i

1: 'Max Distance' is the maximum distance when a PDB structure is used with CoordinateDistanceFilter.
2: 'Base Peak Sign' must be set to match sign of unfolded peaks.

3 & 4:'Axis Order'. Both proton axis must be explicitly set. H{C}* defines proton axis bonded to
C{H}*. PPM values for HN are listed along H{C}* axis and N PPM values are listed along C{H}* axis.

5: 'Assign Offset' defines a PPM value added to the observed peak position to match the chemical shifts in
an assignment table. Note this does NOT change the value of peak position in the peak pick table.
However if the assignment table is defined as Average Assigned Peaks then the assignment table chemical
will be offset by the amount entered here. All Edit Experiment Dialogs have this, but I have not updated
all of the figures.

4: 'Use Extrema' should be enabled in order to use 3D symmetry as a filter to assign peaks as in noesyNew
tutorial.



noesyCoEvolve.xipp
Show Study

Canvas (noesyCoEvolve.xipp)

Refer to the document XippCommands.pdf for
general information about keyboard and mouse
commands for Xipp.

Tile Viev Assiglalohallb/noesv |+ |hhcNOE Full |+ |

NC-Noe || Sxfm-HC-Hneh C{H}*|17.49(113) |

Show the noesyCoEvolve (alphallb) study by :
selecting it (ie highlighted) on the XippPanel M Active ey - |GlEl |:| |N | - |
followed by clicking the Show button. It will take [0 Symmetry Filter : -
1 — 2 minutes the first time the Noesy study is run g ¥ Select Peak Assign
in order to create the extrema files for the 3D A sl
BC,”N Noesy NMR experiment. Create Plot File

Auto Peak-Pick

At right are the Canvas and Table windows after
entering the following commands and mouse clicks
on the Canvas:
(1) Click right mouse button on button labeled
NC-NOE to bring up the pop-up menu shown
and toggle off 'Symmetry Filter' to Turn off
'Symmetry Filter'. The pop-up will disappear
after selecting 'Symmetry Filter'
(2) Click left mouse button on button labeled
Sym-NC-Noe to turn off view of symmetry
plane. Note Red border indicates that the
Experiment or view into an Experiment is
active and is the first toggle button on the
pop-up menu.
(3) Enter Keyboard command: Alt-J 18

to residue jump G18. You can also type 18 ShiftTable-alpha@alpha

into Jump window and hit enter.

Table (noesyCoEvolve.xipp)

(4) Keyboard command: n Resi... Atom-Assignment-Table e )

To toggle to Name/Assign Peak Table in the AtomID Lt Dl Oz = —

Table Window. n can be entered anywhere in

the canvas window with the NMR Data Treiss N 17.2920 ||

Gl8+ 10316- HMN 17110 | |=)
The Table Window should look something like this 10317- CA 46.7500
after clicking n in the canvas window and scrolling 10318- C 175.5970 |
down to G18. ]
4] I | | ¥]

The top part shows the ShiftTable with N shifts AtomID L shift |

converted to equjvalent BC posjtions by the script W
tbIMod5_N2C.gawk written by Jun Yang described

above. Note G18 N shift is converted to 17.292

PPM to be in *C SW.

The bottom part shows information about peaks
that have been picked. This is equivalent to the information shown in PIPP's Name mode.



noesyCoEvolve (3D “C Noesy)
Displaying Symmetry

Peak-picked on Slice 113

With the mouse pointed at the peak at 7.71 and 1.92 PPM click the
left mouse button to create a peak-pick, ie peak-pick it. The Peak-
Pick is labeled with the peak-ID since it is currently unassigned. The
border of the peak is an oval and has a red v underneath it to indicate
that the peak has a greater intensity on the next slice.

The Name-Peak-Pick in the Table Window for peak-ID 1 displayed
below shows 11 possible assignments (only 5 are visible) and 2
possible 3D symmetry at slice 87 and 85. Remember the
SymmetryFilter was disabled on previous page.

Enable Sym-NC-Noe view on Canvas Window to check which symmetry slice 87 or 85 is best.

Symmetry Slice 87 @ 31.5 PPM Symmetry Slice 85 @ 30.6 PPM

The Symmetry at slice 85 (30.6 PPM) is the better option and matches V17.CB at 31.34 PPM.

il T

PkID | ... H{C}* H¥* C{H}* Intensity
Contours A +- Assignment-Table
5 +/- Symmetry-Table
1 Hokok 7.710 1.915 17.235 1.968e+7
K+ | MC-Noe Assigns (11) H{C}* H* C{H}*
G18.MHN; M3.HEZ  0.0008 0.0212 0.0568 -

G18.MHMN; E6GHEZ  0.0008 0.0052 0.0558 =
G1E8.MHMN; E7Y.HEZ  0.0008 -0.0148 0.0558
G1E.MNHMNV1T7.HE  0.0008 -0.0028 0.0558

G1AMHB 131 HRT 0 0008 - 0398 0 NSAA b
S+ | Slice H{C}* H* C{H}* Intensity
87 1.938 7.676 30.609 -4,391e+6

1.906 7.712 31.487  -B.8lle+6




noesyCoEvolve (3D “C Noesy)
Filter Assigns with Symmetry

Displaying 3D Symmetry is very useful to confirm that the selected 3D Symmetry is good, but filtering
the possible assignments by 3D symmetry helps to quickly determine which assignments are more likely
to be correct.

File View Assig
To Filter by Symmetry:
1: In Canvas Window Right click button labeled NC-Noe and MC-Noe ||| Sym-NC-Moe
select 'Symmetry Filter” to turn on 3D Symmetry Filter. ¥ Active

M Symmetry Filter

¥ Select Peak Assign
Contour Levels
Create Plot File
Auto Peak-Pick

2: In Canvas Window peak-pick again peak-pick ID 1 (click left =3
mouse button) over peak currently labeled 1. If nothing happens
delete the peak-pick (click right mouse button with mouse over
peak) and re-peak-pick it. Peak-pick ID 1 should automatically
be assigned to G18.N,HN; V17.HB since the Symmetry Filter
removed all other possible assignments.

ER-RWith Symmetry Filter enabled only one possible assignment is
found and Xipp automatically assigns the peak to that
assignment and updates the Canvas and Table Window. The
rll3D symmetry shown in the Symmetry Table is Symmetry for
the selected assignment, ie not all possible symmetry positions
that was shown previously.

PkID | Assign H{C}* | H* | C{H}* | Intensity
Contours A +- Assignment-Table
Symmetry-Table
|G18.N,HN; Vi7.HB| 7.710] [1.915] | 17.235/| 1.968e+7
NC-Noe Assigns (1) | H{C}* | H*¥ | C{H}* |

G1EB.MNHMN;V17.HE  0.0008 -0.0028 0.0568

Slice | H{C}* | H* | C{H}* | Intensity |
85 1.906  7.712  31.487 -8.811e+6

Warning the Symmetry Filter will fail when the symmetry peak is a shoulder to another peak
(false negative) and therefore not in the list of extrema or when noise exceeding threshold is within
the error (false positive) for a possible assignment that is incorrect. You should always confirm that
the extrema for the selected assignment is good or you might miss the correct assignment. You can
manually search for the symmetry by displaying the Jump window for Sym-NC-Noe (as shown
previously) to find the the true 3D Symmetry when it is a shoulder. When manually looking for
symmetry start by looking at the possible assignments that are obtained when SymmetryFilter is turned
off.



