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1-1. Installation (NMRView C-version)
The following 3 files are required for installation of MagRO:;

nmrview_5_x_x.tar.gz (NMRView ver5.2.2 or later)

protein.seq (sequence file. 1-letter code)
MagRO_NMRView_v1.18.x.tar.gz

1) copy and extend the compressed NMRView file at somewhere in your home directory;

cp /home/nachiro/mmrview_5_x_x.tar.gz ~/
tar xvzf nmrview_5_x_x.tar.gz

After that, change the directory name as you want;
mv nmrview nv_protein

nv_protein/matrix is going to be a working directory.
Place all of the spectrum data under the nv_protein/matrix

2) Next, copy and extend MagRO_NMRView_v1.18.x.tar.gz at somewhere in your home directory.
For example;

cp MagRO_NMRView_v1.18.18.tar.gz ~/bin

cd ~/bin

tar xvzf MagRO_NMRView_v1.18.18.tar.gz
Then, move to the MagRO directory,

cd ~/bin/MagRO_NMRView_v1.18.18

You will find a text file whose name is run_temp_C.csh. Open the file with text editor, then edit the following
line as you have set up for your data;

setenv NKDIR /home/naohiro
setenv MGFIR MagRO_NMRView_v1.18.18
setenv NMRVIEW5HOME $NKDIR/nv_protein

After that, copy the file to your home directory and change the name of the file as you can see easily what it
work for;

cp run_temp_C.csh ~/run_protein_C.csh
Now you are ready to start MagRO_NMRView.
Type the file name to start the program;
Jrun_protein_C.csh

If you find error message, please check the permission of the csh file firstly.
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1-1. Installation (NMRView Java-version)
Before the installation of MagRO, you have to complete the installation of NMRViewd.
The following 2 items are required for installation of MagRO;
nv_protein (Project diretory)
protein.seq (sequence file. 1-letter code)
MagRO_NMRView_v1.18.x.tar.gz
Make diretory "matrix" under the nv_protein directory

mkdir nv_protein/matrix

nv_protein/matrix is going to be a working directory.
Place all of the spectrum data under the nv_protein/matrix

2) Next, copy and extend MagRO_NMRView_v1.20.x.tar.gz at somewhere in your home directory.
For example;

cp MagRO_NMRView_v1.20.18.tar.gz ~/bin

cd ~/bin

tar xvzf MagRO_NMRView_v1.20.18.tar.gz
Then, move to the MagRO directory,

cd ~/bin/MagRO_NMRView_v1.20.18

Please find "run_temp_dJ9.csh" in the MagRO directory.
Open the file with text editor, then edit the following lines as you have set up for your data;

setenv MAGDIR /home/nmruser/MagRO_NMRView_v1.20.18
setenv NMRVIEWJ /home/nmruser/NMRViewd

setenv NVDIR /home/nmruser/nv_protein

MAGDIR, NMRVIEWJ and NVDIR specify the MagRO directory, installed NMRViewd directory and project
diretory, respectively.

After that, copy the file to your home directory and change the name of the file so that you can see easily
what it is;

cp run_temp_dJ9.csh ~/run_protein_dJ9.csh
Now you are ready to start MagRO_NMRView.
Type the file name to start the program;
Jrun_protein_dJ9.csh

If you find error message, please check the permission of the csh file firstly.
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1-2. How to add new project

1) For NMRView C-version, you can easily to add new project by copying and extending
nmrview_5_x_x.tar.gz file.

cp nmrview_5_x_x.tar.gz ~/
tar xvzf nmrview_5_x_x.tar.gz

mv nmrview_5_x_x nv_protein2
For NMRView Java-version, you have to create project directory such as "nv_protein2".
If you don't find matrix directory in the uncompressed directory, you have to create it;
mkdir nv_protein2/matrix

2) Similaly as described previous page, you have to copy and edit the run_**.csh file.
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1-3. How to update MagRO

To update MagRO, user can replace with the old directory of MagRO-NMRView with new one.
You can confirm the version of MagRO-NMRView on window header of the startup module;

" _ MagRO-NMRView) MagRO version verl.18.18

Startup Working directory 2D spectra
setup | | «..nv_PH8/matrix use spec_name

Choaconh. nwv 20 1H-TOCSY1
save
—l Ceeonnh. i 20 1H-TOCSYZ
start MagRO | CNOEsY. NV
Hhhaconh. nw

20 1H-HOESY1
Hocoonnh. nv 20 1H-NOESYE

L LLL

or you can find it on the window header of main module;

MagRO-NMRView] version verl.18.18

Quit |Qataset Windows Call HKMRYiewr | |

Call Plug-in Tools

lg¥=ls fs
cheqge |

ACS Main 15H a0° »» ||
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1-4. Initial setup of MagRO
If you start MagRO-NMRView, you will see the follwoing window;

" _ MagRO-NMRView) MagRO version verl.18.18

Starfup Working directory 2D spectra
setup | | ..hwv_PHB/matriz use spec_name
Choaconh. nw | 2D 1H-ToCsY1
Save Ceeonnh. v 1 2D 1H-TOCSYZ
start MagRO |gﬁ;igﬂhﬂm 1 20 1H-NOESY1
Hc:u:::u:um‘uh.nv _ 20 1H-NOESYZ

If you have not set any project before, the program will ask you to setup sequence of sample with the
following popped up windows;

" _ MAGRO Setting up new p [— [0 X

Add Chain Start Setup Close

To load protein sequence file, you have to select library. Click AddChain -> Library: protein_res.lib;

MAGRO Setting up newp — 0O X

AddChain | Start Setup

|| Library: dna res.lib i
DSYa.nv
Library: fol_res.lib 2
: i . OosSY.Nv
Library: protein_res.lib nv
| Library: ma_res.lib b.onv

Then the window will change;

' _ MAGRO Setting up new project

Adld Chain Start Setup Close |

Chain: 0 Lib: protein_res.lib Residue begins from: |1

File:
delete |

To load protein sequence file, press "File:" button. The sequence should be described in 1-let code in a text
file. If you load the file, you will see the sequence in the textbox;

' _ MAGRO Setting uz new project

Add Chain Start Setup Close |

Lib: proteis, res.lib Resite begins from: |1

- ||G556556RSYEGILYER AL WKBRWFVLDKTKHDLRYYDHRDDTECK

Chain: 0

GVIDLAEVEAVAP GTPTIGAPKTVDEEAFF DVETTRREWYHE CAQDVE SA0
QWVDRIOSCLSSGESEC

Any space, tab and return codes will be ignored. The sequence should not be included non-standard amino
acid. To finish the setting up, press "Start setup".
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1-5. Detail of the startup window

1) To add spectrum files v speva

use spec_name file_name thres  width aspect
D-NMRView] MagRO version verl.18.1| 3D HNCO Eepe— 00810

Working directo H
B J W \ 30 HN(CA)CO Hncaco.ny 01025
| ...nv_PH8/matrix
3D HN(CO)CA Hncoca.ny 0.0585

Cheoaconh.nv
|Ccconnh.nv 3D HNCA Hheany 0.0720
3D CBCA(CO)NH Cheaconh.ny 0.1090

]RO Cnoesy . nv
—l Hbhaconh. nv 3D HNCACB Hncach.ny \ 01195

Hoooonnh . nv
T TTTITTR £ e RTTT PR OSSR \ A ndann

Hochoosya.nw
Entry for file name

=
w
-]

L

Hochtoosy.nw
Hnoa.nv
Hnecach.nv
Hncoaco.nv
Hncoo.nv
Hnoooa.nv Lse

hsgalC.nv . .
hsgoCd.nv w file listbox
hsgoCa_fold.nv "

TH-1H |.

Check box to use spectrum

L L LLLLL W

The listbox on the left-side of startup window lists spetrum files populated in the working diretory (in the
sample case, /home/naohiro/nv_PHS8/matrix)

To add the spectrum file to the file name entry, firstly activate one of the target entry, then double-click one
of the spectrum file in the listbox.

If you would like to use the added spectrum file, press check-box in the left side of the target entry.

The startup module uses the following names of NMR spectrum;

name of spectra in startup full name of spectra
2D 15N HSQC 2D 'H-®N HSQC
2D 13C HSQC-all-aliph 2D H-13C HSQC for allregion or apliphatic
2D 13C HSQC-aro 2D 'H-3C HSQC for aromatic
HNCO 3D HNCO
HNCACO 3D HN(CA)CO
HNCOCA 3D HN(CO)CA
HNCA 3D HNCA
CBCA(CO)NH 3D CBCA(CO)NH
HNCACB 3D HNCACB
HBHA(CO)NH 3D HBHA(CBCA)(CO)NH
CC(CO)NH 3D C(CC)(CO)NH
H(CCCO)NH 3D H(CC)(CO)NH
15N NOESY 3D 'H-*N HSQC NOESY
13C NOESY 3D 'H-*C HSQC NOESY for all region or apliphatic
13C NOESY arom 3D 'H-*C HSQC NOESY for aromatic
HCCH-COSY 3D H(C)CH-COSY for aliphatic
HCCH-TOCSY 3D H(C)CH-TOCSY for aliphatic
CCH-TOCSY 3D (H)CCH-TOCSY for aliphatic
HCCH-COSY arom 3D H(C)CH-COSY for aromatic
HCCH-TOCSY arom 3D H(C)CH-TOCSY for aromatic

If you do not find spectrum type in the above list, you can use "otherl, other2...."
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2) Short-cut nmaes for NMR spectra used in MagRO
MagRO uses short-cut names of NMR spectra as shown below. They are used in control Uls of MagRO
system.

Short-cut names Spectrum names
hsqe 2D 'H-N HSDC
chsqc 2D 'H-'*C HSQC for allregion or apliphatic
chsqc-ar 2D 'H-3C HSQC for aromatic
hnco 3D HNCO
hncaco 3D HN(CA)CO
hncoca 3D HN(CO)CA
hnca 3D HNCA
cbcaconh 3D CBCA(CO)NH
hncacb 3D HNCACB
hbhaconh 3D HBHA(CBCA)(CO)NH
hnhahb 3D HNHAHB
ccconh 3D C(CC)(CO)NH
hceconh 3D H(CC)(CO)NH
nnoesy 3D 'H-’'N HSQC NOESY
cnoesy 3D 'H-*C HSQC NOESY for allregion or apliphatic
cnoesy-ar 3D 'H-*C HSQC NOESY for aromatic
hcche 3D H(C)CH-COSY for aliphatic
hccht 3D H(C)CH-TOCSY for aliphatic
ccht 3D (H)CCH-TOCSY for aliphatic
heche-ar 3D H(C)CH-COSY for aromatic
hecht-ar 3D H(C)CH-TOCSY for aromatic
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3) "Sync Jump" function

There are three attributes for "SyncJump" fuction in MagRO;

Sync Jump attribute Corresponding stectrum type
15N 'H-'*N

13C-al H-3C for all region or aliphatic
13C-ar 'H-'3C for all region or aromatic

The spectrum windows whose sync-jump attribute are same can be synchronized by the Sync-Jump
command.

For example, if you specify 3D-HNCACB and 3D-"*N-edite NOESY with sync-jump attribute 15N, all the
spectrum windows will display 2D- spectrum region corresponding to the HN-*N position on HSQC plane.
If you change the HN-®N position to the other position (from A to B), all the spetra will dislplay 2D-
spectrum strip as synchronizedly moving HN-'*N position.

A
E Sync-Jump corresponding to the
C signal position A on HSQC
* .
olol@®
S ® ®
\ A
® (
® o0 ®| 0| ® ®
$ L °ol®
P8 °
{

® B0
f\lslv ’. .. \ s ®

Sync-Jump corresponding to the
signal position B on HSQC
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If you look at the startp up window, you will find the following buttons;

hegqaots . .nv
hsgqeCa fold.nv

1H-1H

15H

13C-al

13C-ar

13C-correction |2.3

ppm

N W W N NN NN
WoW oW oW oW LW W

o

If you press 15N, 13C-al and 13C-ar, you can switch sync-jump attribute of the stratup window.

'H-'H spectra

3C-aliphatic spectra

MagRO version verl.15.13 o x MagRO-NMRView) MagRO version ver1.18.18 _B
‘Working directory 2D spectra Startup Working directory 2D spectra
setup nv_PHEAmatrix use  spec_name fle_name thres  width aspect setup VR EHOMal] D GEREID e ] ttresPkviithlspec
= o 5 dmsE h.ov ® 2D 13c-HsQcl hsgeCnv 0340 [020 [100
save coaomnts e vy Cecornh.nv ® 2D 13c-msQez eacCuiny G256z [ozn [10m
croesy. ny cnoesy.nv 2 =
start MagRO_ |[cRoeey: ™ - o T start MagRO 4 2D 13¢: H?QCS
[Hecconnh ny L o m-woEsy2 Hcecannh.nv o & AsldgmcehEl
ccheosya. oy 2D 2p- -
[aschegayy i 2D 130/15N-Filt-NOESY Hecheosya.nv m D 2D-13Cal-other?
Hochtocsy. nv oot Hochtocsy.nv . D 2D-13cal-otherd
ca. o spect
o v finca.nv 1 2D 2D-13Cal-otherd
lincach. v use  spec_name file_name thres  width aspect Hncach.nv
e Hacaco. nv e 3D spectra
Hncaco.nv
linco. o inn o use  spec_name file_name thres  with aspect
e Hncoca.nv —m 3D HCer-TOCSY Hechtocsy n/ 31544 [040 [100
heqee2. m hsqec.nv 4 3D HCCH-COSY
heqeta_fold. nv /I hsqec2.nv 4 3D ccH-TocsY
. hsqeca_fold.nv Jw s 13c-nossy enoseyme vises [o4[160
1HAH . 3D 13C-filt-NOESY
15n
150 o D co-noEst
13cal . 3D 2D-13cal-otherl
13cal
13car . 3D 2D-13cal-other2
13car 3D 2D-13Cal-other3
13Ccomection 23 ppm g
13C-comection|z3 _ ppm . 3D 2D-13cal-otherd
To be expired:643 diays remaining 4 3D 2D-13Cal-otherS
To e expred:643 days remaining
Startup Wing diractary 70 spectr
) use  spec_name fie_rame tives _ width aspect Stte) Working directory 2D spectra
O ol T F A 2 T = ~-nv_PHImatrix use  spec_name file_name thres  width aspect
D coonnt L 2p 1Su-msuC - h.nv ] 2D 13C-HSQCL hsgeCa_fullny, 00283 [020 [100
starthagho_[[2e5y-0v 1 2 15u-ns save Ccconnh. nv 1 2D 13C-HsQc2
eaconnh v b isnemse start Magho_[[99°5Y -1V 4 2D 13c-Hsgc3
Harhcosya .y 4 2p 2u-15n-otrerl ocoonoh 2D 2D-13Car-otherl
eantocsy v 4 2b 2b-1sn-otrerz Hochcosya.nv 2D 2D-13car-other2
bineach. nv o & llEnenEs Hechtocsy.nv ml 2D 2D-13Car-other3
et - 4 w unkzo'lﬁwforkerﬂ [Hocaliny 4 2D 2D-13Car-otherd
Haeo.ny e exit. [Ancacbeny 3D spectra
e s apec_name fie_name thres  width aspect Hneaco.nv
[ ® 3 mico g Boeie oz ficn [ m——" use  spec_name file_name thes  width aspect
hsqac?.nw = 3 muicajco Fncasory o jpac 1o Hncoca.nv {2 DR ccHgTocs
usseealooid av) Jw  ap mwicc)ea Fncacarv ooses oz [ico hsqeC.ny L 3D HCCH-COSY Hecheosyany 00834 [040  [100
1 = 3 mca Fineans T hsgec2.nv . 3D ceH-TOCSY
5 & 0 caen(conm: Ghoacominy wiw et [ics hsqoca_foid.nv /w30 13c-womsY e e oa [0
= ® 3D mvcace Fncasbry oiss oz [ico 1HH 3D co-nomsy
- zn HEBHA(COVHE Fhagontnv oiss oz [ico — e o
1acar D HEHZNH
: 3D ceieo)nn (Gaconnh osss ozt [ico 2 D e
I3Ccomecton|za  ppm : Cconnh iy E 13cal _ B
= 3D H(cO) (cOlNH Feccamning s oz fico o 5D EEetIne
Tobe expired 643 days oA w  3p 15H-noEEY o) i (o {ico 13car 3D 2D-13cal-otherd
3D mN-NCESY 13Ccorrection |23 ppm
3D 3D-15N-otkorl
3D 3D-15N-otker2 To be expired 643 days remaining
3D 3D-15N-otker3
3D 3D-15N-otkert
3D 3D-15N-otkers
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4) Detail settings on startup window
You can set threshold, width and aspect of the spectrum strip

MagRO-NMRView] MagRO version verl.18.18 = =
Startup Working directory 2D spectra
setup | | ...nv_PHBmatrix use  spec_name file_name thres  width aspect
——|cbcaconh.nv [N 2D 15N-HSQC1 _---
_wve Jececunn.n 42D Lswomsgc I [ [
start MagRo_[|F1028Y-0Y 1 2D 15M-HSQC3 [ e e
S 42D Lswmsoce e e e
Hochoosya.nv 4 2D 2D-15N-otherl [ [ e
Hochtoosy.nv i 2D 2D-15N-other2 _---
S o popisvotnerd [ [ o
ot |meachn 4 7> eD-isN-otners [ [ e
Hnco.nw AT
Hncoca.nv — use Spec_name file_name thres  width aspect
hsqet.nv " 3D HNCO [oosio [0 [1o0
hsgeCZ.nv W 3D HN({C&)CO ---
hegeCa_fold.nv _/. 3D HN(CO)Ca -
1H-TH |[ 3D HNCA
[ =0 e
] 3D HNCACE
13cal | 4 3D HBHA(CQ
13C-ar |_| 3D HEWENH
13C-correction 23 ppm CC{CO)NH
3D H(cC) (CO)INH
To be expired:643 days remaininy 3D 15N-NOESY
3D NN-NOESY
30 3D-15N-otherl
3D-15N-othera

aspect ratio

threshold strip width (ppm)

MagRO-NMRView] MagRO version verl.18.18
Starbip Working directory 2D s
| ..nv_PHB/matrix use s Press "Save" button to save the current settings.

aconh.nv [\
ks |Cc onnh.nv =
t l III EEj oesy.nv i
Hbhaconh.nw
Hoooonnh . nw -
Hochoosya.nv |
Hoochtoosy.nv |
Hnoa.nw A
— | Hrncach.nv o
Hncaco.nv
Hnoo.nv in SF_
Hrimma s | use E
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5) Optimizing strip width and aspect ratio for Sync-Jump

You can set width and aspect ratio on the startup window for displaying 2D spectrum strips controlled by
Sync-Jump command.

Firstly you should play around the values for width and aspect.

For the 2D- spectrum;

o e e ] Y

], e ] 4 o

Draw’

112

13

width: 0.5 width: 1.0 width: 1.0
aspect: 80 aspect: 80 aspect: 20

ra| ], et v e B

width: 1.0
aspect: 200
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And 2D spectrum strips extracted from 3D spectra, "width" is corresponding to the X-dimension width for

the 2D spectrum strip, while "aspect" controls aspect ratio of X- and Z-dimension width.

If you flip the 2D-strip by y-axis by pressing "90° filp" button, you can confirm the aspect ratio is optimized.

Draw| | cO(i-1)|

163-

165+

167

169-

171

173

175

179

181~

183

Draw| i CO(i-1)|

163-

165-

167+

169-

171

173

175

179

181-

183

77

XZ axis flip

width: 1.5

width: 1.0

Drawl 4 cogi-1)|

DrawI 1 cog-1|

DrawI 1 cogi-1)|

163 163 163
165 165- 165
167 167+ 167+
169 169 169
sl 174 174
el 173 173
ek 175- 175
=g e e
177 @ 1
o+

179 179
179

181 181+
181

183 183
183

1134 |
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6) Start MagRO
To start MagRO, press "start MagRO" button.

| . MagRO-NMRView] MagRO version ver1.18.18

Startip Working directory 2D s
setup | [ ...nv_ PHB/matrx use s

Choaconh.nv AW

-

-

-

|

=

Hnca.nw af

it Ianacb .nv f

| Hncaco.nv

Hnco.nw 3D st
Hrirvrea nr — | use £

(starting MagRO without pressing "save", the setting will be automatically saved)

7) offset correction of *C signals

h=goCa_fold.nv |ﬂ
1H-1H

13C-al
1 JUN

13C-correction |2.3 py

To he expired:643 days remaining

HE E B | E E E N =

If BC offsets are systematically shifted for all the spectra used for MagRO analysis, user can specify the
offset value correction in the entry.

The offset correction will be applied to the input files for the program such as TALOS and FLYA

which are all sensitive to the systematic error in chemical shift table.
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1-6. Switching sync jump mode on spectrum window

Buttons for switching sync-jump modes on all the spectrum windows used in MagRO.

Normally, there are two modes for the spectrum windows, "Silent" and "Sync-Jump". On the other hands,
the 2D-HSQC type spectrum windows have three modes, "Silent", "Sync-Jump" and "Click and Jump".

In the "Sync-Jump" mode, 2D spectrum windows and 2D spectrum strips extracted from 3D spectra with
the same sync-jump attribute display part of spectrum at same position on 2D HSQC plane.

In the "Click and Jump" mode, 2D spectrum window act as clickable HSQC map. If you click 2D spectrum
window, you can move the display region of 2D-spectrum windows and 2D spectrum strips with the same
Sync-Jump attribute.

In the "Silent" mode, the spectrum window will be insensitive to any sync-jump action.

Fa 6.9 6.7 6.3 A | 6.9 6.7/ 6.5 7.1 6.9 6.7 6.5
mel | Swwl Draw | _| Cad | Draw | _| Silent

Sync-Jump mode Click and Jump mode Slient mode

1-7. Fixed mode for XY aspect ratio for 2D spectrum strip
Usually 2D strip displays full region of spectrum on y-axis. To fix aspect ratio for x- and y-dimension, activate check
box on the bottom of spectrum window.

nl5nee  Sync-jJump:
s o ]
pose] <[] o]

Draw | _| Syh

c_ﬂlgsHNfHN

=1 ]
T

8.3 8.2 8.1 8.0

W 3ync
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1-8. Conversion of NM RPipe format to NMRCiew format and axisorder of spectrum
MagRO-NMRView system can handle only spectrum data in NMRView format.

To convert NMRPipe format into NMRView format, user can use NMRPipe.
Follwoings are the example of macro command for the conversion

xyz2pipe -in /home/naohiro/NMRPipe/ft/n15noe_%03d.{t3 -x -verb ¥
| pipe2xyz -out n15noe.nv -nv -ov

If you execute the macro, you will see the following output and you will get the converted file;
555 1024 32 18 32 1 31 1500.13 3257.16 4.80 614.00 H

266 2566 16 16 16 18 15 5500.13 6756.76 4.80 128.00 HN
128 128 8 16 16 288 7 9 50.68 1315.79 120.12 64.00N

[Importnat] You will have to check axis order from the standard output. Above exmaple showing axis order
is H-HN-N

For the analysis with MagRO system, 15N or 13C dimension for 3D spectrum should be set Z-axis.
For example;

Sync-Jump  Spectrum types Axis order
15N HNCO, HNCACB, CBCACONH HN-C-15N

15N edited NOESY, H(CCCO)NH HN-H-15N
13C HCCH-TOCSY, *C-edited NOESY HC-H-13C

For all above examples 15N and 13C dimension is set Z-axis and the indirect dimension are set Y-axis.
If you find the converted spetrum data is need to be transposed, you have to execute NMRPipe macro as
follwoings;

xyz2pipe -in /home/naohiro/NMRPipe/ft/n15noe_%03d.ft3 -x -verb ¥
| pipe2xyz -out nlbnoe.nv -nv -ov

Instead of the above macro example, you can use TP commandto

[ BT | transpose the spectrum data.
— = [Important] User have to be careful to check axis order of HCCH-
= - TOCSY spectrum.
FEORDOARY LTk X s Hy vy 23 8LlE% (direct dimension),

Z W23 13C BZIZ 78> TV ET,

The left figure shows the example of HCCH-TOCSY spectrum.
- In this case axis order is set H-HC-13C.

= Please note that the dimension for acquisition is set X-axis.

§

4.5 4.0 35 3.0
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1-9. Axislabeling and sychronizing curosor (cross hair)

[ e x|
puaks] ] e 5] sk ) | 5]
.
- = Cross hair is
7 = synchronizedly moving
- for y-axis
] - et 1] - >
==
. ﬂl - . w x .| DH“SI.G - B.Sm
HCCH-TOCSY 15N-edited NOESY

The function of sychronizedly moving cursor (cross-hair) is an important for NMRView.
This is useful for checking signal position using multiple spectrum window by pointing the corss-hair.
To use the function the axis of spectra should be set same axis labeling.

As shown in the above example, The y-axis of 3D HCCH-TOCSY is labeled with "H", while the y-axis of 3D

15N edited NOESY is also labled with "H".

If you find the cross-hair is not moving synchronizedly, you have to check axis labeling for each spectrum on
the Pref window. You can open the Pref Ul window by pressing the button "Pref" on the header of spectrum.
You can change the axis labeling and save the information.

o

label |Hc [
ref | 47060 | 4.7060 29.3000
Write Par | Close |

You can temporary set the axis labeling using Attribut window. By mouse-right-button -> attribute -> View
to open Attribute window, you can change the axis labeling.

B .specAttr: .hccht.0: Hechtocsy.nv

" _ .specAttr: .hccht.0: Hochtocsy.nv

(e = 2zl o O
Fle Colors Dimensions Mode Misc Draw || +é = *'- -‘» [ .\ "J\}‘ =] A N

File | View | Graph | Plot | PeakPick | Peak | Analysis
s l]:"msamnom Scale | _|_| | 1000 20 [~Tiive [~To [~ ][] pcofrsetin

oM || | |1.20 xoft [ || | 05000
Muis [ || | voff [ [ | | 05000

i"?.ssm |-1.9857  |HC 1
¥ [eooze [eo0zs [H _I
i"m.oso? [14.0007 | _I
2] | | 3|

NMRView C-version

~1.9957 78971 |HC 1 -]

~2.0028 80023 H 2 =]

794289 | 29.4289 |C ENNE2

=g T
P T ]

I~ I

I

(=}

NMRView Java-version
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1-10. Directoriesand files used for MagRO system

The project diectoriesand filesincluded under the matrix directory

MagDB
protein_0_0_acs.db
protein_0_0_seq.db

backup

xpkfiles

CYANA_results

000temp

Assigned chemical shift table
sequence table

Backup directory
Peka list (xpk file) direcotry
Storing files for CYANA result analysis

directory for temprary files

The most importand directory is MagDB. The directory has the file for assigned chemical shift table
(*_acs..db) and sequence table file (*_seq.db).

It i1s strongly recommended that user should take the backup of the directory periodically.

000temp has several temprary files for setting window size and position. The directory can be deleted if you

have some problem to display window Uls.

The directory "CYANA_results" includes temporary files which can be recreated automatically. So user can

delete them if necessary.
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1-11. Detailed instruction of Main window of MagRO
When you start MagRO, you will see a small window UI as shown below;

Call startup module

" MagRO-NMRView] verl.18.25 - % ‘
Recover NMRView Uls
Quit. | Dataset Windows  SetSpec | Call MNMRView
Call Plug-in Tools | [ qc __TI
ACS Main | chsqgeo 15H 90° »»
- chegol
ACS Editor chsgo-azr 13C-al 90° >
h nco
BackBone I
hhoaco 13Car 90° »> || [ .
90deg flip buttons
PSR hncoca

/ ‘\J

Call Acs module

/

Select and popup spectrum windows

Call BBAM module Call Acs editor window
Call PSR module
Quit: Quit MagRO system
SetSpec: Display startup module window
Call NMRView: Recover NMRView Ul system
Acs Main: Popup Acs module
Acs Editor: Popup Acs Editor module
BackBone: Popup Backbone Assignment Module (BBAM)
PSR: Popup Patern Search Robot (PSR)

To popup spectrum window, you can select and double-click one of the spectrum type listed in the listbox
placed in the center of module. The short-cut names are used for selection of spectrum as defined in the
Startup module (see section 1-5 2) page 1-6).

The 90deg flip buttons are used to flip 2D-spectrum strips for each sync-jump attribute.
The Z-axis of 2D spectrum strips can be inter- changed by clicking the button between the direct dimension

(HN or HC) and heavy atom dimension (15N or 13C).

By pressing the button "SetSpec" user can call Startup module to define sync-jump settings of spectrum.
Using the module you can add spectrum window which has not yet been loaded.
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2-1. Backbone signal assignment
1) required spectra
for the backbone signal assignments, the following spectra are required.

name of spectrum symbol of spectrum atom type Axis order
3D HNCO hnco COG-1) HN-C-N
3D HN(CA)CO hncaco COG) HN-C-N
3D HN(CO)CA hncoca Ca(G-1) HN-C-N
3D HNCA hnca Ca(@@) HN-C-N
3D CBCA(CO)NH cbcaconh CpG-1) HN-C-N
3D HNCACB hncacb CR® HN-C-N

Above list describes required spectra and its symbolic name which are used in spectrum manager.

In the analysis of backbone signal on MagRO, atom types are important as listed above. For example,
the spectrum window, HNCACB is used to get chemical shift value of C[3 signal on residue i-th, but
CBCACONH window is used to get the value of CB signal on residue (i-1)th.

[Caution] When you prepare 3D-spectrum from FID, Please make sure the order of axis is correctly set,
otherwise MagRO can not properly display the spectrum strips. (For example HNCO should have axis
order proton[1], carbon[2] and nitrogen[3]).

[Caution] DO NOT USE same axis label. This will cause error when you save peak list into xpk file.
Please use different axis label for each dimension;
(Bad) HN C13 C13
(Good) HN C13C
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2) Prepare HN-15N peak list
For the backbone signal analysis, firstly you have to prepare HN-15N peak list.
Select "hnco" in the top window and double-click to popup the HNCO spectrum window.

' _ MagRO-NMRView] version verl.18.19 - X
Quit | Dataset Windows | Call NMRView |
Call Plug-in Tools hegeo
ACS Main | ChSC_{C 15H 90° >
chsqo-ar 4|
ACS Editor | 13C-al 90° },,l
BackBone | hncaco 13C-ar90° =
hrncooa
PSR | hnca v

double-click

i ol
s o] 5o

10,321 171.365_6.000 6100Q 2592.8 24954.3

170,

172,

180,

182)

Draw | | CO-1 Sync

3) optimize spectrum threshold

Touch the HNCO spectrum window to activate it.

Press up- and down-key to move z-dimension and to display several peaks.

Then press R- and F-key to optimize spectrum threshold not to display too much nose.

Now you can press "Peaks" button to open "MagRO Simple Peak Manager".
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4) Start peak picking
Press "AutoPicker" button in the "MagRO Simple Peak Manager",

" _ MagRO Simple Peak Manager - X

File | Tools | Current spectrum: hnco
Peak list: none |

Peak Color: On blue |0ff green |P|ane 0ff:|3

Label with: - Mumber 4 Label - - Residue -, A w Clus " _ Automate peak picker - X

DrawPeaks | AutoPicker | Automated peak picker Close |
Peak ID: | ﬂ_}l ﬂ HNCO

_I show only deleted _| jump to peak pec |hnco.nv . |
et xpk |hnco_auto xpk . |
Center|
out | . |
Int. | vol. |
mask | . |
Maxint, Filter peaks | Undelete | Settings for filtration

Close | Tol dim1: ID.DS dim2: ID.SD
water: |4.?25 Tol w: ID.SD

Peak picker | Noise filter |

In the Auto peak picker window, chage the name of out put file as hnco.xpk;

Spec|hn|:|:u.nv oo |

xpk [hncofxpk |

Then press "Peak picker", the automated peak picking will began.

5) Load peak list

Find the created peak list file. For example nv_demo/matrix/hnco.xpk.
To load the peak list file, press File->Load xpk (see left panel).

Select loaded peak list, hnco (see middle panel).

Press "DrawPeaks" button to display peak boxes (see right panel).

[ = . e o
. MagRO Simple Peak Manag MagRO Simple Peak Manager

83
File I Tools | Current spectrum: File I Tools | Current spectrum: hnco 174 m

Load xpk 10ne | Peak list: none |
Save xpk Peak Color: hone Off green IFIane {

@82
81
On  blue | Off green 66 #
4 Label . Resid T}
176 y) @Bo
O £

Gt

Label with: - Number % Label .

DrawPeaks |

77|

As shown in the right panel, detected peaks just on 2D-plane are indicated bu blue boxes, while the
boxes near the 2D-plane are green.
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i v ]

Peaksl + | add| <-=| del
\ peak delete
/ \ \ adjust position and size of peak box

add peaks

normal mode

If you look at the header of spectrum window, you will find buttons to switch cusor mode.

As shown in the above figure, there are four buttons; "normal mode", "add peaks", "adjust position and
size of peak box" and "peak delete".

[TTIPS] press W, A, D and S keys to move the spectrum region up, left, right and down, respectively.
[Caution] There is no undo function for peak delete mode, so please carefully to handle the cursor.

<If you mistakenly deleted peak box...>

hnco  Sync-jump:

LOBEL WIUL S MUITINET % LOWEL S REIUUE S T

DrawPeaks |
Peak ID: |41—ﬂ_)|

73.5F

74.0-

i show only deleted I jump Tospas T
Label |7 B |7
Center |7 55600 [174.276393  |121.70300 -y

75.0p

8.2 8.1 8.0 79 78 7.7 76 75
mel 1 €0 Sym:l

Open the MagRO Simple Peakmanager, select peak list that you would like to edit.
Activate the checkboxes "show only deleted" and "jump to peak" (left panel).
Press <> buttons to move and display peaks.

Find the peak that you have deleted, and press "pirate" button to recovery from the status "deleted".

6) Save edited peak list to xpk file

To save the edited peak list into a xpk file, press "Tools" button

then select "Get-Int,Cmp&Degap, Write".

This action will get intensity of all peaks, compressing peak list (permanently delete peaks),

degaping the peka ID numbers and write peak list to xpk file. You will be asked the file name of output
file, you should type "hnco.xpk", then overwrite the old xpk file.

[important] you have to keep saving the peak list in hnco.xpk which will be used for making HN-15N
peak list.
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7) Create HN-15N peak list table, assign_NN.txt

' _ BBAM (Back-Bone Assignm==* [_

X

" _ Make sure dialog

coitor| Showld | none| A Setup [\t | o g
HH [ 615 ppm N15 [110.734 pp fles.
Search  Chemical Shift thres y-fold ves |
wco [17z478 ppm [80 %
wca [45510 ppm [80 %
e | ppm 50 % " _ Making master peak list
w co-1 [176.187 ppm [0 %
o CAl IW ppm [0 % Choose xpk file or method Setup | Close |
W CB1 |33236 ppm |80 % i B hnco.xpk _| hncoca.xpk | hsqo.xpk
1 5 Predict | _| Auto ID making  _| from peak-picking
Search < | Search > |AutoFil| _{ Auto fill CACBCO _ from peak-picking

Press "Setup" button on the yellow module (BBAM, Back-Bone Assignment Manager). If you don't find
the yellow module, press "Backbone" button on the top window.

You will be asked to make sure what you are going to do, press "Yes".

If you don't see any error message, the setting job has been sucessfully completed.

8) Edit information tored in assign_NN.txt file

L4 vils
Resno: IE—ﬂH

2 _| Skip_as
|1 ’SI‘ 15H 90° >> |

Save

H

.. hnco __ 3 chcaconh
[ gp——
o] ) ] o] e ]

8.514174.325 6.00: 8.514 12.171 6.000 1z

If you press "<" or ">" button, you will see the number of
peak ID are incrementing and decrementing. At the same
time, spectrum windows with 15N sync-jum attribute are
also moving to the corresponding HN-15N position in
HSQC projection..

e
s ] =]

8.514 4000 6000 &

170

20
172
30 .
E{EEW?E’:Q e 4
174
.
I 40
[
176:“@" 3t
I 501
178
=]
o <

180-

70r

182-

[[=

20 B -M wﬂﬁi_mm_
e ] |
5514126953 6008 6,000 2007.5 9809.6
26F

S0-

70r

8.6 8.5

85

L L
8.6 85

84
Draw | _| CO-13ync Draw | _| CB-1 3ync

Draw | CB Sync

IF you press "ShowID" in the yellow module, blue boxes appear in the spectrum windows. They
indicate peak positions expected from assign_NN.txt file.
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You can edit assign_NN.txt using a standard text editor.

Peak ID number should not be consecutive, but should not be duplicated. Please use positive number
for Peak ID. The number of column should be important. Lacking of column number may cause serious
error.

hsqc  Sync-jJump: = B

][] =] s

Next thing to do is removing peak ID derived from minor peaks and noise peaks.

By pressing "Showld" button on the header of yellow module, blue boxes are displayed on HSQC
spectrum window. Then press "del" button on the header of HSQC spectrum window to change the
cursor to deletion mode. By clicking blue boxes you can delete the Peak ID derived from noise peaks.
To save the peak ID in assign_NN.txt, press "SavelD" button on the header of HSQC spectrum
window.

9) Loading assign_NN.txt file

If you check the directory matrix/backup, you will see the backuped file of assign_NN.txt as
assign_001.txt, assign_NN.002, assign_NN.003... and so on. Click "Editor" button on the header to
open "MagRO Assignment Table Manager", and click File->Open to load the old assign_NN.txt file.

. 2aaM (Back-Bone Assignment _— X
‘@B@ i | none| Finan| sewp |
TR & ppm N15|11D.?34 ppm

Search Chemical Shift thres y-fold
- - .

' _ MAGRO As ignment Table Manager:/media/sf ShareVB_osaka/NMR_data/nv_fkbp/matrix/assign_BBM.txt =
SeqSearch |Check Assignl Show Segmenlsl Export Acs | Export HBHF\l Sequence |

Undo | Redo | Sort: % increasing - decreasing Total: 99 gned: 98 not_assigned: 1
i | RpE1y | k@ [ Resno| mw | w | cogy | co | cagty | e | cBG | B |

¥ $.53300 116.66600 176.541 174.386 63.093 993.930 32.280 939.330
4 $.35200 122 12600 174.386 176.187 999.990 55.445 999.990 33.236
5 #.15200 110.73400 176.187 172.47%¢ 55.445 45.510 32.236 999.930
& 7.47200 117.74100 172 478 173 406 45_510 59.214 999.990 24624
7 8§ 51300 126 34300 173 406 174 665 59_814 9353 330 34 624  31_630
& $.82500 125.35500 174.665 175.407 3939.990 62.053 31.690 33.328
9 9.02300 12§.75200 175.407 175.819 62.059 999.930 33.32%8 32.854
11 9.32500 129.46400 173.676 1?5.770 66.781 €3.325 68.933 39.681
12 2.29900 114 79600 175 770 171 906 63_325 55_58% 39.681 64.399
15 #.04800 11%.92000 174.188 178 324 44140 54.625 999.990 39.394
16 8 71600 108 26000 178 324 173 285 54_625 46_017 39_334 35399 330
17 $.53300 117.68000 173.285 175.033 46.017 60.336 999.990 34414
1% 10.19400 125.34900 175.039 172.363 60.336 62.063 34.414 66 442
£.08400 124.88100 172363 174.404 62.063 54508 BE. 412 29.933
21 %.4%600 121 24500 175 447 175 996 £3.192 999_990 33.399 24.930
22 8 43800 120 60200 175 536 177 347 3399 390 58_ 914 34 930 28.777
23 $.67800 112.92300 177.347 174.220 58.914 44.933 29.777 9539.330
24 $.10400 11%.59200 174.220 174.977 44.983 56.347 999.990 30.942
25 $.72800 119.69300 174.977 173 800 56.347 €3.075 30.942 68.338
26 %.82600 125 93500 173.800 172 466 63.075 57.997 68.83% 28_662

g

HeaomrEeHEO S A MHSSs an 0D
AnHeonERMHMRE oMb esdn 0
[ T S O R T O O T I S A I R A BRI
[ T S O R T O O T I S A I R A BRI

ERNEEREREEcoummprwmnpre
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10) Test of sync-jum and fine tuning of spectrum offset

Resno: IE—ﬂH IDIZ_ﬂH ﬂl

90deg flip ®N Sync-Jump

To test the Sync-Jump function, align the spectrum 2D strips as shown above.
Peass "<" and ">" and "15N 90>>" buttons on yellow module to see what happen.

Next,try to move cursor and cross-hair lines are moving. If the y-axis line does not seem to be moving
synchronizedly, check the axis labeing are same.

To edit the axis label, press "Pref" button on the header of spectrum window to open pref-edit UL
You can optimize spectrum offset for each axis on the pref-edit Ul.

Poa] + o] =T

e =
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11) Full-automated making of peak ID table
Followings are steps for making peak ID table in automated manner

Minimum set of spctraum data
3D-HNCO or 3D-HN(CO)CA
And you may use the follwing data set
3D-HNCO, HN(CA)CO, HN(CO)CA, HNCA, CBCA(CO)NH, HNCACB, C(CO)NH

To perform the automated peak ID table making, press "Setup" button on the header of yellow module.
Then a dialogue window will popup and ask you if you are sure to do the job.

" _ BBAM (Back-Bone Assignm=—* _ [X

Eﬂitﬂl’" gl |I‘IDI‘IB| sl SEtupl _> i ?}l;l?:::\tl;qﬂxie;verwﬂtemecmentmandid

" _ Make sure dialog

files,

HNI 6.158 ppm M15 110734 pp!
Search Chemical Shift thres y-fold Ho | ves

wco [17z478 ppm [60 =%
mca [45510  ppm (60 %
mcB [ ppm [B0 %
w co-1 [176187 ppm [B0 %
W cAl [55445  ppm [B0 %
W CB-1 [33236 ppm [B0 % _J

1 |G Fredict |

search < | Search> |autoril]

IF you answer yes, a small window UI will popup;

Making master peak list

Choose 2pk file or method Setup | Close |

0 W hnco.xpk _| hncoca.xpk _| hsgc.xpk
9 | Auto 1D making _| from peak-picking
_| Auto fill CACBCO _| from peak-picking

In the window UI, if you select "Auto ID making", the program will create peak ID table including
only HN and 15N chemical shift information. If you select "Auto fill CACBCO", the program will
create peak ID table including all chemical shift data, HN, 15N, CAG), CAG-1), CB(), CBG-1), CO®)
and COG-1).

Then you press "Setup" button, again the small UI will ask if you are sure to start program. If you
answer "Yes", the program will start creating the peak ID table (normally it will take a few mins).
) = In the middle of yeallow module, there is a button to get CO,
M ls ﬂl CA and CB chemical shifts for each peak ID.

Search < | Search > |autofill
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12) Enter chemical shift value to yellow module

For the backbone signal assignment, next thing to do is complete the chemical shift table.

By clicking mouse middle button, user can insert chemical shift value of y-axis on 2D spectrum strip.
Make sure which atom type can be correspond to the spectrum type from the labe on the bottom of
spetrum window.

SN R O R 1 I

8.6 8.5

86 85 86 85
Draws | _|< Cﬂ—ﬁynt: Draws | J@ync | Dravws | | < CB }ync

' _ BBAM-{Dack-Bone Assignment [— X

ﬂl Setup |

176 176 : . M15 [110.734 ppm
43 | Search Chemical Shift thres y-fold
| W co | 172478 gpm (80 % |
-u\\‘\ f 45510  gpm |80 % _i
i = CB | pm [0 %
Ara 4-rol F—.
- W Co-1| (176187 dpm (80 % _|
mouse middle click % 55445  gpm [80 %
w C 33.236  ppm IBEI %
[ . Predict
Search < | Search> |Autol]
_| Ass
A W CO
_| _|
/ v, [

i CB

Resno: |5_ﬂ_)| ID: |2_ﬂ El >

2 _| Skip_ass

' 15N 90° => |
Yi Sequence |

Try to click mouse-middle-buttonon on HNCO, the chemical shift value will be inserted in the entry
corresponding to atom type COG-1).

Do not forget to save the entered values, by pressing "Save" button.

If you fill the entries for atom types, CA and CB, you can predict residue type by pressing "Predict"
The predicted amino acid types are displayed in the entry boxes for (i-1) left and (i) right neighboring
"Predict" button, showing one-letter code and ordering is heigher probability.

The predicted amino acid type are based on statistic information of chemcal shifts for Ca and Cb
derived from BMRB database. If your NMR spectrum is systematically shift, set value of the 13C

correction on Startup module.

By pressing "ShowId" button, you will confirm the entered chemical shift values with blue boexs on
2D- spectrum strips.
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13) Function to search for candidate sequential peak IDs

If you press "Search <" or "Search >" button, based on the entered checmial shift values for Cb, Ca and
CO the program will search for peak ID of sequential position (i-1) or (i+1). This function directory
uses spectrum intensity for the search, this will be very powerful to find overlapped peaks in crowded

region.

Euitnrl Showld | "Dnel FillAdI | Setup | The default state, the program will search;
HH | §.15E M15 (110734

[ 5175t ppm 85 [110734" ppen (-1) Peak ID (i+1) Peak ID

Chemical Shift thres vy-fold
CO: HN(CA)CO HNCO
w ¢o [172475 ppm [30 %
- A5ETD m Bl Ca: HNCA HN(CO)CA
' op ° Cp: HNCACB CBCA(CONH

w cp1 [176967  ppm [30 %
1 [55445  ppm [30 %

You can enable or disable atom types for the search with
the checkboxes in the left side of yellow module.

W Cp-1 Sz ppm jE0N % O The detected Peak IDs will be displayed in the listboxes

|G Fredict below the search button in higher probability order.
( Search < Search » toFill The most probable Peak ID indicated by bold. If the peak
IDs already assigned are displayed with residue type (1-

31-14-33-32-1-£ |3 . .
I I letter code) and residue number in parentheses.

5
31 (H38) 3 Fa)+
14 g1 ﬁ \ =P (i+1) search
33 |(PRAO = — (i-1) search
32 |39
39y | /] 7
double click

| o oy 183 If you activate the checkboxes CO, CA and CB on
| right-side of yellow panel (red ellipse), then double click

159 test e = | one of the searched peak IDs, 2D spectrum strips will
0 | appear showing corresponding peak ID position.
167 167- 167 154 |
) n ) N § The left-bottom example showing sequential PeakID 14
» o L || of HN(CA)CO which has been searched for sequentila

(i-1) residue of peak ID 15.

171 171

173

@f » | Similarly, if you double click the searched peak ID
g‘ <> | (Peak ID 3) for sequential residue (i+1), you will see the
== hE W | popuped 2D strip showing HNCO.

[od

| By carefully inspeting the signals in the popuped strips
o - 1 i with one in the current 2D strip, you can easily find
| which peak ID should be assigned sequential residue.

Bl | o 181 181 181
183 183 183 183 |
84 n,ﬂa m R 84 | | 79 78
HNCO, PeakID 15 HNCO, PeakID 3
HN(CA)CO, PeakID 14 HN(CA)CO, PeakID 15
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14) sequential assignments using MAGRO Assignment Table Manager

If you press "Editor" button, you will see the following window.

This editor displays assignment information of backbone signals using the peak ID table,
assign_NN.txt file.

' _ MAGRO Assignment Table Manager:/media/sf_ShareVB_osaka/NMR_data/nv_fkbp/matrix/assign_BBM.txt

File(E) QuickAssign | SegSearch | Check Assignl Show Segments | Export Acs | Export HBHAl Sequence |
Quick Save | Undo | Redo | Sort: # increasing -~ decreasing Total: 99 assigned: 98 not_assigned: 1
i | Rip(i-1) | Rip(i) | Resno | HH | H | CO(i-1) | co | CA(i-1) | cA | CB(i-1) | cB |
1] P Ed 3 8.53300 116.66600 176.541 174.386 63.093 999.990 32.280 999.990 -
1 s M 4 8.35200 122.12600 174.386 176.187 999.990 55.445 999.990 33.236 -
2 M [ 5 8.15800 110.73400 176.187 172.478 55.445 45.510 33.236 999.990 -
3 [ v & 7.47200 117.74100 172.478 173.406 45.510 59.814 999.990 34.624 -
4 ¥ ] 7 8.51300 126.94900 173.406 174.665 59.814 999.990 34.624 31.690 -
5 Q v 8 8.82500 125.39500 174.665 175.407 999.990 62.059 31.690 33.328 -
6 ¥ E 9 9.02300 128.75200 175.407 175.819 62.059 999.990 33.328 32.854 -
7 T I 11 9.32500 129.46400 173.676 175.770 66.781 63.325 6B8.933 39.681 -
8 I 5 12 8.29900 114.79600 175.770 171.906 63.320 55.588 39.681 64.399 -
9 [ D 15 8.04800 118.92000 174.188 178.324 44.140 54.625 999.990 39.394 -
10 i [ 16 8.71600 108.26000 178.324 173.285 54.625 46.017 39.394 999.990 -
11 G R 17 8.53800 117.68000 173.285 175.039 46.017 60.336 999.990 34.414 -
12 R T 18 10.19400 125.34900 175.039 172.363 60.336 62.063 34.414 66.442 -
13 T F 19 8.08400 124.88100 172.363 174.404 62.063 54.508 66.442 39.933 -
14 P K 21 8.48600 121.24500 175.447 175.996 63.192 999.990 33.399  34.930 -
15 K R 22 §.48800 120.60200 175.996 177.347 999.990 58.914 34.930 29.777 -
16 R [ 23 8.67800 112.92300 177.347 174.220 58.914 44.983 29.777 999.990 -
17 G ] 24 8.10400 118.59200 174.220 174.977 44.983 56.347 999.990 30.942 -
18 Q T 25 8.72800 119.69300 174.977 1732.800 56.347 63.075 30.942 68.838 -
19 T [H 26 8.82600 125.93500 173.800 172.466 63.075 57.997 68.838 28.662 -

File(F) QuickAssign Export Acs |Export HBHH.l Sequence |

Quick Sawv Undul Redul ort] & increasing - decreasing otal: 99 assigned: 98 not_assigned: 1

id | Rﬁi—n | Rip(i) |Resno| HN | N | CO(i—1)| co | CA(i-1) | CA | CB(i-1) | CB |
® °

: Manipulation of file

: Execute "QuickAssign"

: Execute "CheckAssign" to validate assigned results

! Execute "Show Seqgment" to confirm and correct sequential assignments using 2D-strip array.
: Switch increment and decrement for sort function

: Translation of assigned data to Acs (Assigned Chemical Shifts)

: Trnaslation of assigned data to Acs and automated assignment of Ha and Hp signals

: Display "Sequence Board" to check assignment completeness, to delete sequential assignments
: Execute "Quick Save" to save assignment information to assign_NN.txt file.

10: Undo and redo button

11: Sort buttons for residue number, residue type, Peak ID, chemcial shifts

[ } ; P S T ; ; : =
M 4 0 122.12600 174.386 176.187 999,990 55.445 999,990 33.236 -

© 00 ~1 O O Wb
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Quick Sa\rel Undul RedulSurt % increasing - decreasing Total: 99 assigned: 98 not_assigned:

id | Rip(i-1) | Rtp(i) |Resnﬂ | | Cogi-1) | | CA(i-1) | | CB(i-1) | |

35200 122.12600 174 386 176, 13? 999 990 55.445 999.990 . -

15800 110.73400 176.18B7 172.478 55.445 45,510 33.236 . -

47200 117.74100 172.478 173.406 45.510 59.814 999.390 . -

51300 126.94900 173.406 174.665 59.814 999.990 34.624 . -

82500 125.39500 174.665 175.407 999.990 62.059 31.6590 . -

02300 128.75200 175.407 175.819 62.059 999.990 33.328 . -
111 0 46 A00 i [) LG 1 G 3. g g _L5

Mt W RS
oo @m =

8.
8.
7.
8.
8.
9.

- M SO S @D E W

Peak ID number shold not be duplicated

/7 7/

one-letter amino acid type should not contain space

/

Unassigned residue should be "999"

/

chemica shifts for HN, 15N, Ca, CB, CO

ALL

Sequence |

B | CB(i-1) |Quickﬁssign| SegSearch |
; ER[4-1) andidbak candidfwr_(_

d7d d4  7ns

If you press "Sequence" button on the yellow module, you will see a small window as hown above.

1: "Unassigned" Unassign" User can unassign the residue when "Select Res" is activated.

2: Checkbutton to switch the sequence board to residue selection mode

3: To select all residue, press "All" button

4: Reset button to reset residue selection

5: Amino acid composition buttons. If you press one of them, the sequence button highlighted with the
selected amino acid type.

If you activate "Select Res" then press one of the button on the sequence board, the button color will

change gray. Then if you press "Unassign" button, the selcted residues will be unassigned in the peak
ID Table (residue number willl be 9999). This action will not delete chemical shift information.
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15) Automated sequential assignment using "QuickAssign"
If you press "QuickAssign" button on the MagRO Assignment Table Manager, you will see the
following window

13C  comection 2.3 ppm Quick Assign tol: CO 03 CA03 CB/053 Trustuserassign | Show Pairs close

Penalty  Residuerange  Segments (ID numbers) User assign vs result: 100% »80% <60% 0%

4 41,726

=| Resultwlgegmb ek N ]
13C correction i!2.3 ppm  Quick .Plssignltnl: co !D.S CA DG

CB|D.3 Trust user assign _| ShowPairs | close |

Penalty Residue range Segments {ID numbers) User assigh vs result: 100% =50% <80% 0%

2561 |7-17 11-44-32-74-52-34-72-66-35-46-21 AT
|4.3|]? 18-25 31-39-73-28-3-27-60-55 | ;

4.305 | 27-30 58-12-22-36
la.9p6 |35-43 16-42-37-15-45-65-70-23-10

: correction value of 13C chemical shift. You can add the value for the automated assignment

! Execute automated sequential assignment by Quick Assign

: Tolerance values of CO, Ca and Cb chemical shifts for automated assignment

! fix user defined sequential assignments

: Penalty value for each segment. For trustful assignment the value should be below 5.0.

: Begin and end residue number of the segment

! Peak ID segment obtained from automated sequential assignment. The segment with penalty
value higher than 10.0 may not appeatr.

< O Ot i W N

By pressing "QuickAssign" button, the program will perform sequential assignment using peak ID
table, assign_NN.txt. The program will connect peak IDs whose CO and CA and CB chemical shifts
are smaller than the tolerance value and will generate segments of peak IDs. By checking amino acid
types predicted from CA and CB chemical shifts for each segments and comparing with the amino acid
sequence, the program will search the best segments. The calculation of the assignments will take a
few seconds depending on the size of protein.

[Important] If several blanching segments are found in the results, there might be minor signals in the
peak ID table. In this case the minor you have to remove peak IDs derived from minor signal.
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If you double-click one of the segments, you will see the small window;

| Penalty: 4.228 Good Kakutei Unkakutei close
| Peak ID Rno Rip User dCO  dCA  dCB  Predicted Res(i-1) Predicted Res(i)
= = =& =
| 22 62 7933 0.00 0.00 0.00 DITAN 7
56 63 £ 999 .01 0.02 —0.71 - FYIZD
Penalty  Residue range  Segments (ID humbers) User assign vs result: 26 B4 5 999 0.02 -0.04 0.00 s £
2551 |77 [11-44-32-74-52-34-72-66-35-46-21 7 65 p 933 (.00 -0.10 0.07 QEHRCWH oF¥DL
4807 |18-25 31-39-73-26-3-27-60-35 [ e e : el
=03 ‘27'30 polees oh i 51 68 1999 0.0z 0.01 0.14 LDFYC I¥VE
it (et etttz a0 | 6 69 0999 -0.05 0.10 0.27 - HREEWOE
200 {65 ad ‘757597547134072575749751 i 43 70 K 999 0.00 -0.02 0.07 - EHREWHV|
1816 |55-59 30-17-2-19-1 \>| 59 71 & 999 -0.0F 0.07 0.00 = COWEE
4226 |B2-74 24-56-76-7-64-62-51-6-43-69-68-57-71 | 68 72 5999 -0.00 -0.22 0.07 e s
Lo ‘TE,HS e | 57 73 r933 0.0z 0.12 0.27 RMWHC 7
\ | 72 72 1999 -0.01 0.27 0.00 - in
The window display the detinal of the sequential assignments;
Pnalty value Assign :
Unassign

Penalty: 4.228 Good Kakuteil Unkcakutei ﬂ

| PeakID Rno Rip User dCO  dCA dCB Predicted Res(i-1) Predicted Res{i)
= = B = K

24 62 T 999 | 0.00 o.00 0.00 DLYEN 7

56 63 L 9933 0.01 0.02 -0.21 = cFYILD

76 64 8 939 p-0.02 -¢.04 0.00 FIMFE bes

D 939 ) 0.00 -0.10 0.07 QEHRCWN cFYDL

¥ 999 0. 01 -0.02 0.14 = oFYILD

N oS9ga ) 0.01 @14 0.20 = NYDEM

I 999 p-0.02 0.01 0.14 LOF¥C IFYVFE

Q939 0,05 0.10 0.27 = MEHEWOE

E 9339 ) 0.00 -@.02 0.07 = EMBEWEV

E 938 0.0 ©0.0F7 0.00 = COWHE

& 999 0,00 -0.22 0.07 = Izt

939 -0.02 .12 0.27 EMWHEC T

L 939 B-0.01 Q.27 0.00 2 LD

Peak ID

Assigned residue numbg( ______________________________________________________ V|

User defined assignments

/

amino acid type

chemical shift difference

If you press "Assign" button, you can fix the sequential assignments then the color of the segment in
the QuickAssign module will change to blue.

" rarerms oy A ArLEEELIEEAm AR EMEREERILE AP p RAASLRE SaurirELyEE w AR §artevems 8 tenrrs

7-17 11-44-32-74-52-34-72-66-35-46-21
18-25 31-39-73-28-3-27-60-55

Z7-30 ab-12-22-36

39-43 16-42-37-15-45-65-70-23-40

46-54 75-99-54-18-10-25-5-49-61

99-99 30-17-2-19-4

62-74 24-56-76-7-64-62-51-6-43-69-68-57-71
T6-83 13-1-20-14-9-29-4-67

2-13



Now you can fix all the assignments for the segments with the penalty value less than 5.0. If you lucky
enough, you can complete 60~80% of the sequential assignments

i cAl03 CB[03  Trustuser

User assign vs result: 100% =80% <80% 0%
‘B6-35-46-21-31-39-73-28-3-27-60-55

If you would like to perform further assignments, enabling the checkbox "fix user assign" and run the
QuickAssign is good idea

If you disable the check button, you only see the following segments,

- - - B

13C  correction ﬁ ppm  Quick Assigni tol: CO |03 CA|03 CB|03 Trustuserassign |  ShowPairs | close
Penalty  Residuerange  Segments (ID numbers) User assign vs result: 100% >80% <80% 0%
[2.551 !?—1? 11-44-32-74-52-34-72-66-35-46-21 1;
4.807 i1ﬁ—25 3 -39-73-28-3-27-60-55
4305 |[27-30 af-12-22-36
4.906 I35—43 16-42-37-15-45-65-70-23-40
4.200 i45—54 75-59-54-16-10-25-5-49-K1
1.816 I55—59 30-17-2-19-4
4.728 |BZ—?4 24-96-76-T7-64-62-51-6-43-69-68-57-71
1.695 i75—33 13-1-20-14-93-29-4-67

If you activate "fix user assign", now you can see longer segments and additional short segments;

woearch - e

13C  comection [23 ppm Quickﬁssignitul: CO|03 CA[0G CB0.3 Trustuserassign @  ShowPairs | close

Penalty Residue range Segments {ID numbers} User assign vs result: 100% =80% <80% 0%

53.501 !?—25 11-44-32-74-52-34-72-66-35-46-21-31-39-73-28-3-27-60-55 Sl
|4.305 |2?—3I] aG-12-Z2-36 :
i5.335 32-43 133-26-50-16-42-37-15-45-65-70-23-40 :
3.349 i4ﬁ—59 F9-09-54-16-10-25-5-49-61-30-17-2-13-4 :
2.971 |[61-83 148-24-56-765-7-64-62-51-6-43-69-68-57-71-79-13-1-20-14-9-29-4-67 :

[

[
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16) manual sequential assignment
Using yellow module, user can assign residue number manually.

;5 E;;;; I_f“ I:I LA Enter assigned residue number in the entry "Resno:" in
-1 CB the middle of yellow module as shown in the left panel.

Resno: |5 ﬂ _)I ID: |2 ﬂ _)I Save | [Caution] Do not enter duplicate residue number, it will

2 . Skip_ass cause serious error.
1 | —

17) Unassign assigned residue number
In the peak ID table file, assign_NN.txt, residue number is set to 9999 for unassigned peak IDs.

98 Q S 108 7.935 113.664 176.927 173.545 57.251 58.839 25.865 60.502

99 S C 109 7.577 118.443 173.545 999.990 58.839 999.990 60.502 999.990
100 P S 115 8.428 116.081 999.990 174.416 60.860 60.111 31.242 60.097
101 S S 116 8.5990 116.794 174.416 172.145 60.111 56.059  60.097 61.633
102 S S 9999 8.511 117.864 172.465 172.803 55.926 56.231 61.618 61.620

If you would like to unassign the assigned residue number for a peak ID, open sequence board by
clicking "Sequence" button on the yellow module to open BBass Seugnce Board. Then activate "select
res" check button, you can select the residues that you would like to unassign.

' _ BBass Sequence Board ' _ BPuass Seque.ce Board

|

Unassign | | selectres ALL

o
El
il
1]
v
El

(& [E[=][&]12 [

EIEl

B3 [E
(B[22 gz 8]z 2]
HHEHHEHHE
EIEIEIEHEIEIEID
LIEIEN B EIETEIE)

onor| w10z 03| p104| k105 10| 107] s106) cros| u11o
S111 | 3112| G113|--- G117| 3111| 3112| G113|--- G117|

Amino acid composition Amino acid composition

s ] on ] v a0 we | e || s o0 5] 0a | ] ra o] we | x| 15

e | | 0o | s 7| vs | w5 v e | v as] | 1| ] va | ws | v
|Assigned Unassigned |Assigned Unassigned

The selected buttons are clored by dark gray, then press "Unassign" to unassign the selected residues.
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18) Validation and correction of sequential assignments using "CheckAssign"
By pressing "Check Assign" button on the MAGRO Assignment Table Manager, you will see the

window UlJ;

E) Check Assignl Sho

File(E) Edi
T —
Quick Sa\re| Undo | Redo | Sort: W increasing

Resno | Restp | id | HH | H | Ervor-level Atom id{i-1) id{i) Res(i-1) Res{i) Chem({i) Chem(i-1) Diff{ppm}) Close
Error (o(e] F2 a9 18 28 174,035 IF5.113 1.078 S

=1

Other errors

This window tells you if there is some errors and warnings found in the sequential assignments.
Typical errors are significant difference between CO, Ca and Cb chemical shifts for assigned residues
() and G-1) or (i+1), mismatching residue type predicted from Ca and Cb chemical shifts, and
duplication of residue numbers.

The messages for warnings are indicated by black and serious errors are indicated by red.

Large difference between chemical shifts of COG) and COG-1)  (0.3~1.0 ppm)

[lwarning co 31 24 61 62 e 172,817 0,425 i
Seriously large difference between chemical shifts of CAG) and CAG-1) (>1.0ppm)

‘E|E‘rror () 31 24 i 62 S s st i H |||§

Duplicated residue numbers are assigned two peak IDs
ﬁ redundant res—number:; 61 61 Check the 1ist H |||

Chemical shift value is missing of CA for sequentially assigned residues

|§}Warning ca 71 79 74 o 51 061 389, 380 incomplete H—ll"g

Mismatching amino acid type of assigned residue with sequence

|Eiwarning residue;22 1s not THE Check seguence and your assighment. Hllu

If no error has been found

Eror-level  Atom id{i-1) id(i) Res(i-1) Resi) t

No Error or Warning has been found,
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If you double-click one of the erro or warning message, you will see a window displaying 2D spectrum
array;

EZ; Error-level Atom  id{i-1) )} RBRes{i-1) Res{i) Chem(i) Chem(i-1) Diff{ppm} Close 1
\lwarning ca 71 73 74 75 51,261 588, 880 incomplete A
||Error ca 31 24 61 62 54.137 51,917 2.22 |
Alnravrmdmer fad =2 i) 2A &1 ) I NED A AAE n &1 8

double-click

id:? GBO ; ;I'ﬂ::nj
where the problem found
V'd d

3: 88 87 | B 87

> HN(CO)CA, PeakID 24 assigned as Thr62

3 HNCA, PeakID 48 assigned as Arg61

The above example is showing the assigned chemical shifts for CA(Arg61) and CA(Thr62) is significant.
The arrayed spectrum strips can help you to recognize which assigned signals is wrong.

By clicking mouse-right-button on the spectrum position of y-axis and pressing "Save" button, you can
correct the wrongly assigned chemical shift value directoly.

mouse-right-click

ID:[ 48 | 51.935 :

= id:? GB0 id:48 Rb id:48
193/10.000'6193 7.363 5193t 7.36
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19) Confirmation of sequential assignments using show segment function

If you press "Show Segments" on the MAGRO Assignment Table Manager, you will see a small window
Ul listing all possible sequential assignment segments. Select one of the display option among CO, Ca,
CB, Ca/CB, Ha/HB, NOE, then double-click one of the segement to show spectrum strip array;

: type: CO ¢ CA ., CB ., CACB .. HBHA .. NOE ., Close |

| File(E) Edit{E) Check Assi{n| Show Segments

seq:0 G1 52 53 G4 55 36 G7 M8 Q3 N0 F11 V12 K13 T14 L15 T16 G17
seq:1 S27 D28 T29 130 E31 N32 VY33 K34 A35 K36 137 Q38 D39 K40 EH
seq:2 DA6 Q47 Q48 R49 L50 151 F52 AS3 G54 K55 Q56 L57 E58 D59 GEO

| Quick Savel uhdul Redo |'Sdrt: W increasing _| Ot

~

Resnul Restp | id | HM | N |_

double click

e = R

id:88 R106 id:88 R106 id:148 S107 id:148 S107 id:26 G108 id:26 G108
=> B e [

P |
] o=

10 = B

20

L — %ﬁ” <
30 3 VD

a2 S d

- IR

m OQA

Bo{m.
' —~ You may have to check
CBCA(CO)NH HNCACB

[Important] For each display option, you need to prepare required spectrum windows. For example
CA/CB mode requires spectrum windows for CBCA(CO)NH and HNCACB.

[deteil of the header of segment display window]

| id:88 R105

id:38

E



20) Finishing sequential assignments and data tranportation to Acs module.
If you would like to finish the sequential assignments and to transport the data to Acs module, press
"Editor" button on the yellow module to open MAGRO Assignment Manager and press "ExportAcs"

button to start the job.

" _ =AM (Back-Bone Assignment — X

ix/assign REM txt

xport HBH.Ftl Sequence

CA(i-1) cA CB(i-1) CB
399.990 32.280 999.990 -
55.445 999.990  33.236 - |

When the data transfer job is completed, you can find a text file "protein_0_0_acs.db" in the directory

matrix/MagDB.

[Caution] This action will overwirte the old assignment data with new one. Please take a backup of

MagDB directory before starting the job.

If you have not seen any error message, you will see the magenta module can display assignment
information. The below left panel shows the assigned chemical shifts for the residue GLY12.

The job will fill the chemical shift values of HN, CA, CB and CO signals. If the signals for both (i) and
(i-1) residues are avilable, the averaged values will be entered.

If you press "Assign" button on the HSQC spectrum, you will see assigned peak positions are displayed

by blue boxes in the spectrum window.

' _ MagRO-ACS Path: nv_PH38

| I sever |

e e v

G113HN/N

Ta7HNIN

T8SHN

S98HN/N

C82HNIN

ES7HNyN

Q37HN/N S108HNIN

TGSHMA!

R8GHNMN

'@IN q
a,

n

VETHNIN
FZOHN/N

Molecule:  Chain_ID: 0 protein | CS_iD: 0 |
Chain: Sequence | 2D-strips |
Residue: Name [GLY ﬂ_}l Mum [12 ﬂ_}l
Atom: Type El Sync: | Save C3 |

110;

* N 129,224 ffAverI09.71(f ]

* " 7.937 a

# CA 42.225

+ FA2  3.981 ambig

+# HA3  2.692 ambig "

# C 166.440
114
115
116
117
118
19
120;

HO8HNIN
1 121
88 8.7
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21) Export assigned chemical shifts to Acs with automated assignment of Ha and Hp signals

In the previous section, you have learned how to export the assigned chemical shifts for backbone
signals. This section will describe how to export the data to Acs with automated signal assignments for
Hoa and HP signals.

For the exportation and assignment job, the following spectrum data is required;

Spectrum name Short cut name in MagRO

2D 1H-13C HSQC for aliphatic chsqc

3D HBHA(CO)NH hbhaconh

. @—AM (Back-Bone Assignment — X ix/assign BBM.txt
‘m‘m e | o |
=T 15t ppm N13 [110.734 pp
Searrh rhemiral Shift thraz w_fnid 3 11
CA(i-1) | CcA | CB(i-1) | CB

399.990 32.280 999.990 -
55.445 999.990 33.236 - |

To execute the program, firstly you have to open "MAGRO Assignment Manager" by clicking "Editor"
button on the yellow module. Then press "Export HBHA" button. The assignment job takes 10-20sec.
Depending on spectrum quality, the accuracy of assignments will be around 70%.

After the exportation and assignment jobs, you can confirm and correct the assigned chemical shifts,
for example if you press "Assign" buttons on 2D-'H-?’N HSQC, 2D 'H-*C HQSC and HBHA(CO)NH
the blue boxes appear on the spectrum windows indicating the assigned signal position. Now you can
check the assignments one by one by clicking increment- decrement- residue number button on the
yellow module.

L-haconh Sync-) — X | S sy |_|| I—I | CB

[important] In many cases, methylene group such as Hb2 and Hb2 close together in y-axis in
HBHA(CO)NH spectrum are assigned as degenerate signal. In such this, you have to separate them
and treat as ambiguously assigned signals on Assigned Chemical Shift Editor.

To correct the assignments, firstly you have to set residue number (i) on the MagRO-ACS module and
double-click one of the atoms that you would like to edit, "Assigned Chemical Shift Editor" will appear.
Secondly, you have to display 2D-spectrum strip of HBHA(CO)NH, then then press "Assign" button
on the header of spectrum window. Thirdly, set the residue number (i-1) on the yellow module. Now
you can enter chemical shift value to the editor by clicking mouse-middle-button on y-axis of
HBHA(CO)NH spectrum window.

- ML AT . AL IMVE. L. 5 | " _ Assigned Chemical Shift Editor
Ll 5 7.937 GLFI2-FHAZ Undo | Update | Close |
= e Ai State |Chemical shfit: 3381  [ppm] - x ® y z
SSNn .|
+ HAZ  3.981 ambig uiassign b e
b
P T T LT ) \ it fold:lﬂ_x j = | % up -, down
* C 166.440 b
4 ambig .
2D-strip: TH-1H 90° »>|  Jump: 1H-1H |
. tdegen
ZD-strip: 13C-al 90° »=| Jump: 13C-al |
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3-1. Assignments of aliphatic side-chain signals
1) required spectra

name axis-order
3D HCCH-TOCSY for aliphatic 'H-'H(acq)-'*C
3D HCCH-COSY for aliphatic 'H-'H(acq)-**C

3D 'H-'3C edited-NOESY for aliphatic 'H(acq)-*H-*C

axis-label
HC-H-C
HC-H-C
HC-H-C

CC(CO)NH, H(CCO)NH and HCCH-COSY would be helpful but should not be enough. For the side-

chain signal assignments, HCCH-TOCSY must be required.

[Important] User has be careful to set axis order and axis labeling. If they are wrongly set, the system

may not work properly.

2) How to use MagRO-Acs module

Molecule: ~ Chain_ID: 0 protein | CS_ID: 0 |

?ﬂt')ﬁ/ﬁ'ne (am | sync: Save
J ¥ 129.224 [[Ave:109.7)

" 7.937
ca 42,223
HA2 3.981 ambig
HA3Z 2,692 ambig
¢ 166.440

) A
Residue type

¥ % o3 % %

This module is used for managing assigned chemical shift table.
You can find the path of working directory as shown in the upper
panel indicated with red ellipse.

To move the residue number that you want to display, type
residue number in the entry then press return key. You can
increment and decrement the residue number by pressing
buttons "<" and ">" on the module.

If you can move to the residue number whose residue type can be
specified in the "Residue: Name" entry.

If you press sequence button, you will see a small window to
display the sequence of your sample as shown in the right panel.
In the window, the residues whose signal for Hy and »Na have
been assigned are indicated by cyan.

If you press one of the button in the sequence window, you can
move to the assignment table of the selected residue number.

HE fave o, s
' flgta, Grusdor)
KB (ave. 4.112
KL (awe. S

£ Fatrgs 2Bl ddd)
G2F (eve., 2,102 31

Residue: Nﬂﬂ Hum Im_ﬂ*

Inc. residue no.

N

Dec. residue no.

N

" _ Acs Sequence Board - X

Awm:ﬂ F\Jﬂ (j D ﬂ Z| H|PDB: Glﬂ
33

Gl 32 G4 | 85 | 86 | GF | RB | 39 | Y10

Ell | G12| N3 | 114 | ¥i5 | K16 | KI7 | G186 | A19 | F20

M21 | K22 | P25 | W24 || K25 | AZ6 | R27 | W28 | F29 | V30

L31 | D32 | K33 | T34 | K35 | H36 | Q37 | L38 | R39 | ¥40

Y41 | D42 | H43 | Rdd | M4ds | D46 | T47 | E48 | €49 | K50

G51 | V52 | 153 | DS54 | L55 | AS6 | ES7 | VaB

E39
V61 | AB2 | P63 | GB4 | TBS | P66 | TBT | 163 | ATD
F73

PR KF2 | TFS | V74 | DIS | EF6 | KF¥T | AFB

D81 | V82 | K83 | T84 | TS | RB6 | RBY | VWG8 | ¥39 | NID

F91 | C92 | A93 | @94 | D35 | V96 | P37 | 396 | A99 | Q100

Q101|¥A02) vio3| D104| R105| 106 | Q107 S106| C109| L110

8111|8112 G113|P114"S115 s116| G117

Amino acid composition

o4 o ) 0| | o] | 11| ] 15|
wal | s | as] | | 7 va | wa | v

Assigned Unassigned

If no signals has not been assigned, the Acs module
shows atom name and chemical shifts for statistically
averaged values indicated with gray characters as
shown in the left panel .




3) How to enter chemical shift value

To enter chemical shift value to the Acs module, firstly you have to open chemical shift editor by

double-clicking one of the atom type listed in the module.

' . MagRO-ACS Path: nv_PHS - %

Molecule: Chain_ID: 0 protein | CS_ID: 0 |

Chain: Sequence | 2D-strips |

Residue:  Hame mﬂﬂ Hum IT ﬂ H

" _ Assigned Chemical Shift Editor - %
GLY12-HA2 Undo | Update | Close |

fAissgn3tate | Chemical shiit IS.SB‘I ppm] ~ X # ¥y 2

~ Unassign
fold:ID_x jj & up -, down

~r Stereo
Atom: Type El Sync: _| Save C3 | + ambig
— ZD-strip: TH-TH90° »>| Jump: TH-1H |

+ N 129,224 ffAve:109.7(! ~ tegen
* E 7.937 / i
o ca 43.295 ) 2D-strip: 13C-al 90° ==>|  Jump: 13C-al |
+  Fa2 3.981 ambig .
+ A3 2.692  ambig “click
* C I168.440

Secondary you have to place y-axis of the cross-hair cursor just on the peak that you would like to get
the chemical shift value. Now by middle-button-click on spectrum window, you can enter chemical
shift value directly.

mouse middle buttonclick =
_x I / A
Close |

ppm] -- x # ¥ - Z

fuld:lﬂ_x jj % up - down S

" _ Assigned Chemical Shift Editor
GL¥I2-FAZ

fAissgnState | Chemical shiit: |3.981

~ Unassigh

~s Stereo
% ambig .

ZD-strip: TH-1H 90° »>| Jump: TH-TH |
- tegen

2D-strip: 13C-al 90° »>| Jump: 13C-al |

Above example showing how to enter chemical shift value from y-axis of 2D spectrum strip. You can
change to x- or z-axis by clicking checkboxes on the editor.

DO NOT FORGET to press "Update" button to update the
Undo Update | Close | all information in the MagRO system.
Press "Save CS" button on the Acs module to save and fix
SOt IS'HE-I Ip the chemical shift information.

&y -z

If you successfully finish the assignment job for a certain signal of atom, you will find the atom line in
the module turn to be cyan.

Residue: Hame Wﬂﬂ Huim |12_ 4
e e
Atom Type El SYnc:

# N 129,224 (fAveriod. g o

If you would like to unassign the information, select

"Unassign" checkbox on the editor, then press Update

button to update the information. To finalize the
operation, don't forget to press "Save CS" button.
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oA
HAa
o8

TTT

LLLW

&4
HA
o5

fnld:l[l_xj = | % up - down

65.

081

. 94dg
. 326

PR TR ety

. 87
. 200
]

It is possible to save the information after several times
of pressing update button assignment.

You can retrieve the old assignment state by pressing
"undo" button on the editor.

The Acs module has a function to display warning or
error message if the assigned chemical shift is largely
away from averaged chemical shift value: S.D.*2>
warning (orange) and S.D.*3> error (red).

If the signal that you would like to assign is in aliased
area of spectrum (State-TPPI mode), you have to
calculate the real chemical shift using offset and
spectral width. In this case you have to select up or

down for the aliased shift and type 1 or 2 in the "fold:" entry. The editor will calculate the real chemical
shift automatically. All you have to do is trying up or down and change the value for fold (1 or 2).

3 _ Assigned Chem
SERLZ6-HFE#

Aissgnstate
=+~ Unassign
N 3lereon
~~ ambig

4 degen

Cher

If the procheral proton or carbon signal (such as HB2 and HB3 of Ser, Cyl
and Cy2 of Val) have not been assigned stereo-chemically, you have to
specify the assignments are "ambiguous". In this case you have to select

"ambig" on the editor. If the procheral signals are overlapped, select

"degen" which means signals are degenerate.

The information of assigned chemical shifts are saved in the directory;

~/mv_data/matrix/MagDB

You can find chemical shift table file, protein_0_0_acs.db which can be opened by standard text editor.
The format is tabular style;

Atom D Atom

560
561
562
563
564
565
566

NH

OO%EQZ

Resi due No
Gy 41
ay 41
Gy 41
Gy 41
ay 41
GayY 41
Gy 41

CS val ue Ambiguity code
8.410 1
112. 500 1
43. 500 1
4. 450 3
4. 450 3
999.990 O
176. 200 1

The chemical shift values for unassigned signals are 999. The ambiguity code indicates the ambiguity

of assignment for procheral atoms.

The value means 0 for "not assigned, 1 for "assigned", 2 for

"ambiguously assigned" and 3 for "signals degenerate".
[important] It would be recommended that user periodically take the backup.
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4) Assignments of Ha and Hp signals using backbone assignment module
required spectra: HBHACONH, 2D 'H-*N HSQC, 2D 'H-*C HSQC

In most cases you can assign most of all signals using HBHA(CO)NH.
Firstly you have to set residue number (i-1) on Acs module.

[WET (] DEYUENLE | preussmps )
Residue: MHame ﬂ_}l Mum |11 ﬂ_}l
Atom: Type Sync: | Save CS5
* ¥ 119.996 [A]
* H B. 705
: ;j 5‘; . 2?? " _ Assigned Chemical Shift Editor - %
) GLUII-HEZ Undo | Update | Close |
*  CB 31.016 Blb-click
| WoiE-cl1C P | Aissunstate |Chemical s [2157 [ppm] % ¢y o 2
+ HE3 1.762 ambig - Unassign
. ce  33.031 - Stereo fnld.lﬂ_ijOUp ~ down
i 2= 020 ambllg ¢ ambig ZD-strip: TH-TH 907 »>| Jump: TH-1H |
*  HG3 2.132 ambig - degen
* ¢ 172.062 ZD-strip: 13C-al 90° »>| Jump: 13C-al |

By double-clicking to open editor for the signals Ha or H[3.
Then set the target residue number using the yellow module to display HB/HA region of 2D spectrum
strip of HBHA(CO)NH.

| LA /] 1 cB
Rno: E ITﬂH 1D: I?—ﬂﬂ Save
IT"—

|X,| _| Skip ass

For example, set the y-axis of cross-hair cursor just on Hp signal and mouse-middle-click to get the
chemical shift value. As you don't now which Hf signal is R- or S-configuration, you have to select
"ambig" checkbox on the editor. If the HP signals seem to be overlapped, you have to select "degen".

Finally press "Update" button on the editor and "Save CS" button

on the Acs module to complete the assignment job.
E‘;‘ﬂl:‘ﬂl 120.(%4‘3%3‘%;‘5‘6%‘115932
[Important] If many HN-15N signals are crowded in HSQC plane,
i 1 try to flip 2D-spectrum strp around X-Z dimension by clicking
| | 15N deg flip button.
z = T e
3 3 8
) it 15N 90° >
WIHN 0l w]HNNI H 6
3 5 Sequence
3 /|
: : The left panel showing X-Z flipping of 2D epctrum strip of
| | HBHA(CO)NH spectrum.
G:mw = 8.7 ﬂl IZIme = 120 ﬂlllﬂ
HN-15N 15N-HN



You can confirm the assigned chemical shifts on spectrum window. Press "Assign" button on the

header of 2D 1H-13C HSQC spectrum, the expected signals will be displayed as blue boxes on the
window.

b4 chsqc  Sync-Jump: X

o
e o o

@(WHNCA
a

57

1102HAICA
v e @ammct\

i) &

I 06HAICA
@ %n 03HAICA
@'QGHAJCA

@w@@ps

435 4.3 4.1 39 3.7 335 3.3 3.1 29 27 25 23 2.1 19 1.7 15

Draw | | Sync

35



5) extension of carbon s1gnal assignment for aliphatic side-chain
required spectra: CC(CO)NH, 2D 'H-?’N HSQC, 2D 'H-*C HSQC

Let us assume that we have already finished to assign Ca and CpB
signals. Here we ready to assign Cy, Cd and Ce signals using CC(CO)NH.
The left panels show 2D spectrum strips of CBCA(CO)NH and CC(CO)NH for
1H-15N position of Thr at residue (i-1).
[Important]

o | 1. The peaks observed in CC(CO)NH spectrum are sometimes slightly
shifted positions because of sample heating by spin-locking.

3+ < o

o o 2. Some of signals in CC(CO)NH are missing especially for larger
protein. Broad signals will be also weak and sometimes missing in

& o the spectrum.

46 A8

Ca 3. CB and Cy signals of Pro residue for cis conformer give largely

51 51
different chemical shifts from standard value.

J A

il \$ The aliphatic side-chain signals for the other residues, Glu, Ile, Lys,

oo = Leu, Met, Pro, Gln, Arg and Val can be assigned using standard

o Ccp chemical shift value.

The left panels show

typical aliphatic side-
s 41— s o — q—— q—1— «—— || chain signals observed
ah 5 ah ah 2 ah ah ah ] ah in CC(CO)NH
I spectrum.
1 1 1 1 1 1 1 E
= :

b - 2 b 2 2 Py 2 b : - If you press "Assign"
u i " _I.wu 2 E:: 2 o - :_ 1 button on the
N 8 | S i N | N i i spectrum window you

e & T ! can confirm the
= i i i i i i assigned chemical
a = a1 W= a1 a a : a1 A ShlftS by Visua].
A “ A “ d |- A A inspection of blue

—a- boxes displayed on
4 7 = = - = = " < expected peak
= = 5 e 5 55 = o L pOSitionS.
f=—4

&1 &1 &1 E— &1 &1 &1 &1
EL E2 EL E2 EL EL EL

52 1 | T8 o LA ] J T2 J L% J o L5 T3

Glu Met Pro Lys Val lle Leu

GIn Arg
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6) extension of proton signal assignment for aliphatic side-chain
required spectra: HCCH-TOCSY for aliphatic (hccht), 2D *H-*C HSQC (chsqc)

Here we are going to learn how to extend proton signals of the aliphatic side-chain using HCCH-
TCOSY, *C edited NOESY (CNOESY) and tool implemented in MagRO.
Prior to the assignment works, the signals of Ca, CB, Ha, HP and Cy have been already assigned.

" _ MagRO-ACS Path: nv PHS8

Molecule:  Chain_ID: 0 Type: protein | C5_ID:0 |

Chain: Sequence | Z2D-strips |

Residue: Hame |LEU ﬂ_}l Hum ﬂ_’l
Atom: Type sSync: _| Save C3
X

X
: J-:ll; Izg: ggé I LEVI4-HBZ Undo | Update | Close |
- oA 57717 AissgnState | Chemical shfit: (0672 [ppm] . x ¥ . 2
*  FA  4.457 ~ Unassign
- cB 43 58% /‘/ \ Stereo fuld:lﬂ_x jj % up - down
*  HBZ 0. 672 ambig g ¢ ambig 2D-strip: TH-TH 90° »»|  Jump: TH-TH |
*  HEZ 0. 288 ambzo doublerglick v degen
™ o 230585 ZD-strip: 13C-al 90° >»|  Jump: 13C-al |
* Fricd 0. 222
ool fave. 24,7 srdrl.a)
HDIT (ave. 2.8 sed:0. 5)
HO1Z (ave. 2.8 sedsd, 3)
HOi3 Fawva R arAd- 7

Select and show the assignments for the residue Leul4 by typing 14 and

e ] ]
0672 -1.813 0871 7.9 ) ) ) ] )
== Then double-click HB3 to display assignment editor for the signal Leul4-

HB (upper and right panel).

press return on magenta module (upper and left panel)

Prepare 2D spectrum strip of 3D HCCH-TOCSY for aliphatic (hccht) and

o — click "Jump: 13C-al" button on the editor. Now the 2D spectrum strip
L displays the region corresponding to the signal of Leu-HB-CB on 1H-13C
(R - HSQC (left panel).

o —

07 05 3-7

Draw | _| Sync |




The "PSR" button on the main module to open PSR module.

Now click the check button "Pattern" in the PSR module, the module will change the GUI formation as
shown below;

" PSR #0 — X
I OHN More Psrl Close .H.Ill Clusel " _ PSR #0 - X
3266  ppm tol¥ (003  ppm Search | | ON Mo Psrl SlE) ‘”‘“l “usel
Res Mo Atm Diff(ppm) Chem(ppm) | 3286 ppm tolY 0.03 ppm Search
[A] Y{ppm) Z{ppm) inten Assign
Al
L Wi
- Strip:tanIEl.DZ ppm tolZ 0.2 ppm
HOEs: _| Pattem: W@ _| Thres |60 %
Show hsqc: | cnoesy: |
Ref:| c13noe-al Target:| cl3noe-al  15M: |

Place the cross-hair cursor just on one of the signals on HCCH-TOCSY. By mouse-middle-button
clicking, chemical shift values of the y- and z-axis will be inserted in the PSR module.

" PSR #0

I ON More Psrl Close Nll Clusel
/ [-1813  ppm tol¥[0.03  ppm Search |

- X

| hecht  sync. - x|
PlSSignl nDﬂEl-E ¥(ppm) Z(ppm) inten Assign
rects| | I I

0672 -1813 08
L

7.8

|
=l

Strip:tulXID.DZ ppm tuIZID.Z ppm

MOEs: _| Pattern: @ _| Thres |60 %
Show hsgc: | cnoesy: |
Ref:| hccht Target:| hccht 158: |
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Now you can press "Search" button the PSR module to search for diagonal peaks in HCCH-TOCSY
with peaks with the same chemical shifts on x-axis.

" PSR #0

I OH More Psrl Close .P|.II| Close |
-1.813  ppm tolY |0.03 ppm Search
Y(ppm) Z{ppm) inten ASsign

-1.81 19.72 2.80 1.197

Strip:tulXID.DZ ppm tolZ 0.2 ppm
HMOEs: | Pattem: @ _| Thres 80 %

The left panel shows an example searching for
X diagonal peak (19.72ppm on Z-axis) with the
chemical shifts -1.81ppm on X-azis.

The search function can detect diagonal peaks with
Al the 80% of threshold set to the HCCH-TOCSY

spectrum window.

If you double-click one of the search results (the
left panel example only showing single result) to
popup another 2D spectrum strip corresponding to
the X-Z position of the search result.

=l

Show hsqe: | cnoesy: |

Ref: | hccht

Taryet: |

hccht 1aM: |

" PSR #0

I ON More Psrl

Close P|||| Close |

|-1.813 ppm tol¥ |0.03  ppm Search |

Y(ppm) Z{ppm) inten Assign
-1.81 19.72 2.80

1.197

double-click

X:-1.81ppm
Z:19.72ppm

Searched strip

BT

Original strip

[ hecht  sync. _ x|
o [ o ok o] ] s
R 0672 -1.813 0871 79
I S— »_—_=
1 1
0 :; j >
1 T 1a C -
arrE——
- —
b
2 2
3 3
% 4 -
5_ == —
Similar peak patg rn =
Br 6
Fi 7
0 -0.1 ° 0.7 0.5
Drawr | Sync Draw O Sync |
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If you find the peak patter is similar in the found 2D spectrum strip, you can assign the signal as

side-chain signal of Leul4.

s o] o

-1.813 19.796 0678 6.031-1494.8 20775

15-

17

18-

21-

23-

25-

-09 -1.41 -13 -1.5 1.7 -1.9

" _ Assigned Chemical Shift Editor

LEUIL-HDIPE Undo |
AissynState | Chemical shfit: |—1 17
s Unassign fold: IEI_ ¥ o« p -~ down

ZD-strip: TH-TH 90° >=

Jump: TH-TH |

ZD-strip: 13C-al 90° »=| Jump: 13C-al |

" _ Assigned Chemical Shift Editor
LEVI4-CD1 Undo | Updafe (Nse |

AissgnState | Chemical shfit: [13.741 [ppm] \ x ¢ y ) z

~ Unassign
fold:lﬂ_x jj # up - down

-~ Stereo
# ambig
- tdegen

Next, open 'H-*C HSQC spectrum for aliphatic
(chsqc), then expand the region near -1.81ppm
and 19.71ppm. If you find an unassigned signal
near the position, it should be remaining signals,
Hy/Cy, H31*/Cd1 or H32*/Cd2. From the chemical
shift value of Y-axis (19.71ppm), the most
probable assignment should be H51*/Cd1.

The standard chemical shift value can be found in
Acs module as the values with gray color.

s e i

oDl fave. 24,7 std:-1.6)
HDil fave. 0.8 stdo 3)
HDI1Z fave. 0.8 stdo 3)
HD1Z fave. 0.8 stdo 3)

To complete the assignment, double-click the
HD11 in the Acs module, then place the cross-hair
cursor just on the signal in HSQC and mouse-
middle-click to enter the chemical shift value of x-
axis (proton). Press "Update" button to update the
Acs information, then close the editor.

Next thing to do is double-click CD1 in the Acs
module to open editor. Click the check-box of y
and place the cross-hair cursor just on the signal
in HSQC. By mouse-middle-clicking, enter the
chemical shift value of y-axis (13C) to the editor.
Don't forget to press "Update" to update the Acs
information.

If the 13C dimension is folded, the program will automatically predict unfolded chemical shift using

offset and spectrum width.

To finish the assignment press "Save CS" button on the Acs module.

[Important] If the spectrum width has been very narrow, the prediction of folded chemical shift will be
failed. In that case, user has to specify the aliasing way (up-file or down-filed) and folding times on the
editor widow the try to enter the chemical shift value by mouse-middle-button clicking.
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7) How to assign signals of aliphatic side-chain with no HN-15N information
required spectra:HCCH-TOCSY for aliphatic, 'H-®N edited NOESY, 'H-3C edited NOESY,
2D 'H-'*C HSQC for aliphatic

In this section, we will try to assign the signals of aliphatic side-chain if the backbone assignment
information for their residues is not available.

The example will be focused on the assigments of Hy and Ho signals at Pro66 in the sequence Thr65-
Pro66, providing that the assignments of all signals in Thr65 and Ha and HB Ha, all carbon signals of
Pro66 have been finished.

To identify the Pro configuration, you have to check the statusl in the Acs module. The program will
automatically predict the cis/trans configuration of Proline from the chemecal shift difference between
CpB and Cy signals.

Status1: trans_predicted Edit Status1: cis_predicted Edit Statusl: --- Edit
Status2: -— Edit Status2: - Edit Status2: -— Edit
predicte as trans predicted as cis can't say cis/trans
Weak NOE HN(i-1) - Ha(i) The example of this section Pro66 is trans.
H H O H
é | I | If the Pro isin trans configuration, you can observe strong
/ Q\ / I\[:\ /C\ /CG NOEs between Ha(i-1) and H3(i) signals as shown in the
: a I|\I left panel. (while Pro is in cis configuration, strong NOEs

I P
o H H,Cd

N

~ CyH,

Strong NOE Ha(i-1) - Ho(i)

CBH between Ha(-1)- Ha() signals can be observed).

Now we are going to confirm the

T configuration and assign Hd signals
o .

PSSIHI’I hone -ﬂ

] 5 [ |

Firstly, press "C&J" button on the
bottom of spectrum window of 'H-'3C
HSQC for aliphatic (chsqc) and expand
the region for H5-Cd signals.

Prepare 2D spectrum strip of 13C-edited
NOESY, and set cross-hair cursor on one
of the signals of Hd-Cd signals without
assignment.

In the example (left panel) you can find
strong NOE peaks around 4.6ppm.

Press "PSR" button on the main window
to open PSR module.

Place y-axis of the cross-hair cursor just
on the observed strong NOE and press
muse-middle-button to enter the
chemical shift value in the PSR module.

NOE Pro65,




" _ PSR #0

I OH More Psr |

Close All | Close |

Strip: tuIXID.IZIE ppim tanlIZI.Z ppm

TH-1H dist _| Detail: |

MOEs: _| Pattem: | _| Thres &0

|4E4E ppm tolY [0.03 ppm Search
Res Mo Atm Diff(ppm) Chem{ppm)
L¥s 22 HR -0.020 4.62[A
ARG 27 HA 0. 021 4. 66
GLY 64 Haz -0.029 4.61

1 Bh ¥l 0.016 4. 63
THE &4 HE -0.019 4.62

Yo

PDB

=l

Press "Search" button to search proton chemical shifts in
the assigned chemical shift table.

The left panel shows the search results.
The closest peak is Thr65-Ha, indicating the signals on
chsqc are considered to be Ho-Cd signals in Pro66.

Now you can assign the signals are H3-Cd on the chsqc, input
the chemical shift values Hd and Cd signals in Acs
module similar to the method explained in the previous
section.

To confirm the assignment, you can popup spectrum strip
array for intra-residual assignments by pressing "2D-
strip" button on the Acs module (below panel). Using
the spectrum array you can check assignments by
inspecting peak patters are similar among the 2D strips
displaying X-Z positions saved in assigned chemical shift
table.

' _ Assignments Res-Number:66 Res-type:PRO

I 66 « | > |Target: ppm -A.ssign: Show | Hone | pra3Y | Clusel
PE6-HA(i) PE6-HB2(i) PE6-HB3(i) PE6-HG2(i) PB6-HG3(i) P66-HD2(i) PE6-HD3 (i)
c13noe-al c13noe-al c13noe-al c13noe-al cl13noe-al cl3noe-al cl3noe-al
Al
ot
=
| P66H JPEBHG
T PR | 8603
| PBBL JPEBHE
a2t
4l REERH: 2585
PEGHI: 66H
4 3
L
5F
B
E o @ = -
7t
8
o
10-
11
29 1.3 1.1 1.4 12 09 0.7 1.6 1.43.6 34 3. 341 29
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8) How to assign unassigned methyl signals

required spectra: HCCH-TOCSY for aliphatic, 2D 'H-*C HSQC for aliphatic

Firstly open the spectrum window of 2D 1H-13C-HSQC for aliphatic (chsqc), then click the right
button in the bottom of spectrum window to switch "C&J" mode.

Then open 3D- HCCH-TOCSY for aliphatic (httht), press "Assign" button in the chsqc. Expand chsqc
spectrum window to display methyl signal resuin and search for the signals without assignments.
The below left panel shows a signal without assignment in the methyl signal region, place the cross-
hair on the signal and click the window. The C&J function makes hccht display corresponding
spectrum region.

* chsqc  Click & Jump mode

] o o] e o] oo

0873 0.961 -1.175 5896 141

21 \
Click and iu

 inaHDZ#ICD2

23-

25r

27

I ON More Psrl Close .H.Ill Closel e et
ID.?SG ppm tol¥ |0.03  ppm Search | T | — [ === we—
5
¥{ppm) Z{ppm) inten Assign 3
0.80 22.89%9 10.50 1.105 [A]
0.80 Z23.80 2.63 HG-L59HD14# 0.87
0.80 40.36 0.20 HB3-L59HD1# 0.14 n n
08 S0 o9 074
praw | sync Draw | _| Sync

<l

Strip: tolx ID.DZ h N . ppm
HOEs: | P Thres |50 %
Show hsgc: | oe |

Ref:| hccht  Target:| hecht  15M:

Then Open PSR module, press "Pattern" checkbox. Place cross-hair cursor on the larger signal in hecht
(0.80ppm), press "Search" button. The program will find most probable diagonal peaks in hccht and
list them in the PSR module.

Double-click one of the search results (22.69ppm) to display corresponding 2D spectrum strip in
HCCH-TOCSY (right panel). If you find the diagonal peak showing similar peak pattern, the signal
should be the side-chain signal of target residue. Try to search other representative signals in the 2D
strips using PSR module to identify the residue number of the signal. You can complete the
assignments of the methyl signal as described in the previous section.
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3-2 How to assign aromatic signals
1) required spectra

Spectrum name axis order axis label
2D ¥*C-HSQC for aromatic H(acq)-3C HC-C

3D 'H-3C HSQC-NOESY for aliphatic H(acq)-'H-3C HC-H-C
3D 'H-3C HSQC-NOESY for aromatic "H(acq)-'H-3C HC-H-C

If your '*C edited NOESY measured for all carbon regions (aliphatic and aromatic), you have to
specify the spectrum as both 13C-NOESY for aliphatic and aromatic in the startup module.

2) assignments of aromatic signals using PSR module
The most important step for the assignments of aromatic signals is finding NOEs between Hf-
H atoms. Prior to this job, the assignments of HB-C[3 signals should have been finished.

Firstly, press "Sync" button on the bottom of spectrum window of 2D 1H-13C HSQC for aromatic (chsgc-ar).
The button will change to C&J (Click and Jump mode).

Then open the 2D spectrum strp of 13C-edited NOESY for aromatic(c13noe-ar) and expand the region of Hd-Cd
signal region.
In the chsgc-ar window, then place the cross-hair curser just on the signal that you want to analyze the click
mouse-left button. The 2D spectrum strip of c13noe-ar will display corresponding X-Z position as shown in
the right panel.

T e

e ] o = s

BI.S sls 6I4 6I2 £ 6985 5398 7.170 6977 -11

chsqc-ar

6.985 131,986 7.149 137.916 -98.5 -895.13

125 8 © 2
4 3
127 G %

71 70 69 68

' MagRO-NMRView] v = R = |

Quit |Qataset Window

Call Plug-in Tools

ACS Main |
ACS Editor |

Next, press "PSR" button on the main module to open PSR module.




Click the checkbox "NOEs" (blue eclipse in the below panel) in the PSR module to switch the
module to NOE search mode.

The below left panel shows the 2D spectrum strip of 3D *C-edite NOESY for aromatic (c13noe-
ar)displaying the NOEs from target H&C& signal. Place cross-hair cursor on one of the strong
NOE which might be from Hf3 signal and press mouse-middle button to enter the chemcial shift
value in the entry of PSR module.

h 4 cl3noe-al-sym  Sync — X

e | o

6983 3248 7.170 6.977 -11%

o [ o]

3265 3248 B.000 6977 -16!

o

© _ PSR#0

- X
ol I OH More Psrl Close .P|.II| Close |
IS.ZBE ppm tol¥ |0.03  ppm Search |

Res Mo Atm Diff{ppm) Chem{ppm)

*T¥E 41 HB2 -0.013 3.2

HIZ 43 HB2 -0.026 3.2 ||,
11

do

le-cligk

©
B
| |
<l

StHpASRNGRZ ppm tolZ |02 ppm 10k
10r vﬁ oz | | Thres|[s0 %

1H- 2| Detail: _| FDB 11t
7.

1
Drawl |

70 68 68

Sync

If the checkbox is enabled "NOEs", the program will check the intensity of *C-edited NOESY on
the trnased position. The above example showing the NOEs observed on Tyr41-H® Cd. The search
results on the PSR module are showing the closest proton atoms found in assigned chemical shift
table, Tyr41-HP2 and His43-HP2. On the transposed position of the NOE peak in the left panel,
namely the position of 3.286ppm in y-axis on the X-Z position of Tyr-HB-CB (colored by blue), the
signal intensity is detected greater than 80% of the threshold value set for the 13C-edited NOESY.

You can confirm the NOE peak pattern in the 2D-spectrum of transposed position by double-
clicking the search results listed in PSR module. The 2D-spectrum strip corresponding to the
transposed position will appear (right panel).

Using this function, you can assign the aromatic side-chain signals.



3-3 Confirmation of assigned chemical shifts using a function to display 2D spectrum array

Required spectra: ®N-edited NOESY, '*C-edited NOESY

If you press "2D-stripes" button on the Acs module, the window as shown in the right lower panel
will popup. In the window, the spectrum 2D regions of X-Z positions corresponding assigned
chemical shifts of atoms in selected residue such as HN-'’N, Ha-Ca and so on.

" _ MagRO-ACS Path: nv_lectin — [
Plugins: Tools " _ Assignments Res-Number:59 Res-type:LEU - X
Molecule: | Chain Type: protein | €5 10T Auto assign 59 < > | Target:| 59 HD2# | -0.960 ppm-ﬂsslgn: Show Hone hratiy Close
L59-H(i) L59-HA(i) L58-HB2(i) L59-HB3(i) L59-HG(i) L59-HD11{i) L59-HD12(i) L59-HD13(i) L59-HDZ1(i) L59-HDZ2(i) L59-HD23(i)
Chain: Seqignce 2D-strips | ni5noe  cl3noe-al  cl3noe-al cl3noe-al cldnoe-al cldnoe-al cl3noe-al cl3noe-al cldnoe-al cldnoe-al  cl3noe-al
Residue: Mame (LI
Atom: Type - Sync: |  Save CS |
* N 122,163 0
+  E  6.213 o 3|
* ca  50.656
* HA 4.554
; 1t 3
+  HB2 0.195 ambig
+ FB3  0.817 ambig 9
* ce 23.575
A HG  (0.773 2 \
CDI (ave. 24.7 std:1.6) F&7
HDI1 (ave. 0.8 std-0.3) [
HEDI2 (ave. 0.8 stdo0.3) (]
HDI3 (ave. 0.8 stdr0.3) 3 L}
cD2 (ave. 24.0 std:1.7) ]
&
4
fLsg
-
5
F&0
&l
.
139
7L
15 % 3
N-NOESY » .
/ 8 o
— °
13 - -
C-NOESY aliphatic
F&0
10
L = L L P
8.2 4.4 0. 0.7 0.6

Assignments Res-Number:59 Res-type:LEU

Auto assign | 59 < | > |Target:| 59 |HD2# | -0.980 ppm Assign:  Show | None | XZ>»> Closel

L59-H(i) L5 (i) L59-HB L59-HBM®) L59-HG(i) L59-HD11(i) L5SHMD12(i) LSMHD13(i) LSYPD21(i) LSPMD22(i) 9-HD23(i)
n15noe c)/3noe-al c13yoe-al c13nqe-al c13noe-al c13noe-al c13noe-al 13noe-al 3noe-al c1gnoe-al 3noe-al

Detail of the header of "2D-sterip array window"

1: Execute automated side-chain signal assignment for the current residue

2: Current residue number, 3: Inc- and Dec-number of residue ID

4: Chemical shift value 5: "Save" button to save the edited chemical shifts in Acs table
6: "Show" button to show blue boxes in 2D-strip array

7: "none" button to erase blue boxes in 2D-strip array

8: 90 deg-flip button to flip X-Z dimension of 2D-strips.

S5-1



Using the 2D-spectrum strip array, you can confirm the assigned chemical shifts with NOE peak
patters in °N- and *C-edited NOESY. It is easy to find wrongly assigned chemical shift if the NOE
peak pattern of one of the 2D strip which is largely different from those observed in the other
strips.

If you would like to correct the chemical shifts, place the x-axis of the cross-hair cursor just on the
signals that you consider correct position, and click mouse-middle-button. The detected chemical
shift value will be displayed in the entry of header of the 2D-strip array window. Then you press
"Save" button to save the information in Acs table.

6| assign show| |

HG1#

> | Atom: HG1#| 0.875 ppn
HB
mouse-middle-click Press "Save" button to save the
information to Acs table
—!| Besidue Number:96 Bes—type:-VAL N\ _ {ail]
‘ Assign One residue | NOESY i'"gl-;u < jmum:g—r ppm'assign Shuwl none 9l]°>>| Close
HHN HA - HB HGl1# - @' -

i

.19 0.29 0.24

10-

"

8.90 8.5 3.63 33 224 219 0.86 0.8 0.93 0.88
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3-4 Fully automated assignment of side-chain aliphatic and aromatic signals

1) for aliphatic and aromatic side-chain signals of selected residue
Requirements: *C-edited NOESY, HCCH-TOCSY for aliphatic and HCCH-COSY for aromatic
Assigned chemical shifts for Ha-Ca and HB-CB

Before run the automatic assignments, set the threshold of spectrum windows properly.

Open the 2D-spectrum strip array window and press "Auto assign" button on the header of window.
The assignments will take a few seconds. The accuracy and completeness of the automated
assignments are around 80~90% and 70~80%, respectively, which are strongly depending on the

quality of spectra.

] HG11 G12 HGZ#

H HD1#

— NOESY l17 jjﬂmm: ppm .assign Show | none | 90°:> | Close
HH HA HB HG11 HG1Z

HG2# HD1#

ﬂaﬂha
LIRE

b

g i

]

L]
i

(XN
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2) for all residues
Please make sure that you have prepare spectrum windows as followings:

Requirements for aliphatic signals:

Assigned chemical shifts for Ha-Ca, HB-CB in Acs module are completed
3D 'H-*C NOESY for aliphatic

3D-HCCH-TOCSY for aliphatic

Requirements for aromatic signals:

Assigned chemical shifts for Ha-Ca, HB-CB in Acs module are completed
3D 'H-3C NOESY for aromatic (or covering all regions)
3D-HCCH-COSY for aromatic

Before run the automatic assignments, set the threshold of spectrum windows properly.

press "Tools" button on the header of Acs module to open the pull-down menu, then select
"Automated assign *". The automated assignment program will begin and assign the side-chain
signals one-by-one. The average calculation time should be around 2~3 mins for 100 residue long
protein. The accuracy and completeness of the calculation are similar to the function mentioned
previous page.

[Important ]| While running the calculation, you can not manipulate MagRO.

' _ MagRO-ACS Path: nv_lectin

Molecule: Chain_ID: 0 Ty] Automated assign Aliphatic sighals

Automated assign Aliphatic/Aroma
Chain: Sequence | automated assign side-chain amid

Residue: Name Iﬁﬂﬂ Hum IES—ﬂ H
Atom: Type 3ync: _| Save C3 |

* M 122.163 (A
* H  6.219

+  ©A 50.656

+ FA  4.55¢

+ OB 40.248

+ FBR2  0.195 ambig

+ HBI  0.817 ambig
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11. CYANA setting module

1) Files for CYANA calculation

The module for creating CYANA calculation input files is now available from the magenta module (ACS). The
settings are mostly automated, user will be released from the annoying works such as conversion of file format,
checking version dependency, and so on.

<Requirements>
At least one NOE pesak table, 3D-NOESY and ACS directory

<out-put files>

CALC.cya, int.cya defines CYANA calculation parameters such as constrain file names, violation
tolerances, library names, stereo chemistry settings, etc.

*.seq sequence file.  Can be specified cis-Pro, Cystine and t-His (library should support
them).

* prot chemical shift table (now support only one *.prot file).

talos.aco phi, psi angle constraints derived from TALOS prediction (pred.tab required)

* peaks supports *H-*H-*N and *H-H-C xpk files.
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2) Quick start CYANA input maker

If you click the button "Plugins' on the left-top of the magenta module, you will see a pull-down menus;,

B | Plugins ShowStrips

e m—
Res Mo.[15  Jmp Sjﬁ Sequence Show me chemical structure

IR |
HN 8.875 - 1 Export Chemical shift table for EMRB
cA .9z2 1
#A . 985 E o e e

CB . 594 Export CYANA input. files
HEL L6383  ambig
HEBZ 380 embig
<l 873 degen |
Hixl SFAL degen 1 Full-automatic aliph-arom assignment
ggg ?;ﬁ gz g:z ] Full-sutomatic side-amide assignment
CE1 L9109 degen |
HEL . 391 degen | Systematic Chemical shift correction
cE= La19 degen 1 ]
HEZ L 397 degen ] H‘?Z 6.381  degen

HH

F Res—T}ype:g’l"“‘ﬁr'wliw ﬂ!l Sync-Jmp

Full-automatic aliph assignment

CYANA setup ver: .- 1.0h .- 2.0 % 2x Clear | Load | Close |

Sample: Job dir: [fhome/naohiro/Cy ANA/ubig/test

Type the sample name and the path name for CYANA calculation and select version of CYANA as shown
above panel.

Then press "Next" button to open the main-setting window

L :
CYANA setup for ver. 2.0b m Clear | Save | Makedll | Back
|~ Sequence file

Special residues PRO:;37,114 HIS: CYS::109
Seq file:  [IhomermannioiC VAT BPIa/an 3rirong sen Jw ﬂl
**+* Chemical shift table
Prot filel:  /home/machiro/CYANAPHEOT 3rdfphs prat J M ﬂ

Correction (ppm): 1H: 0.0 13C: ;00 15N: 00

|1 NOE peak tahle

| 15N-HOESY
input file: ] ‘hamedmanhira/ny_PHE/matri/noehsee15n_filtxpk J
*.peaks file: {thomesnaohing/C Y ANAPHE/OT_Srd/n1 3 peaks .. |Make| Edit i

Correction (ppm): b ] e §uﬁ Z fD-U

13C-NOESY for aliphatic or full-region

input file:  {/hatesnaahira/ny_PHE/MAMRC] 3_ali_000_labelxpk J

*.peaks file: i‘home/naohiro/CYANAPHE of_3rd/cl 3alipeaks .. | Make| Edit ;

Correction (ppm):  X: 00 v: oo z oo

|{**** TALOS aco file

input file:  i/home/naahitoshy_PHE/matpred tak

output file:  ‘home/anhir/C Y ANa/PHE/f_3rdftalos ace jMake Edit ;

@ :Use same tol Tol(deg) Phi: 300 Psi: 300

Factor for tol: {10 minimal tol(deg): {150

e CYANA init files

CPU: [T no. struct: THT step: [{G00 no. POB: 2577 & :Use confine
At LT7 Tolppm) v: 504 x: [0 z[FE

Makelnities | Edit: cALCeya | initeya ||

All procheral sites Reluﬂ

| Show only
- # stereo

. i .t ambig
H e vz _G02  stereo |4 . dege




The initial state of the setting entries are empty.

If you don't know whato to do, please try to press

"AutoSet" button, the automated setting program will fill the entries.

**** Sequence file
Special residues PRO:! HIS: %

**** Chemical shift table

Prot file1: - | M Edit
Comvection (ppm):  1H: 07 13c 00 15N [§67 depend: 23
" NOE peak table
i5R-HOEEY

Correction (ppm): X R
NOE 2: 13C-NOESY for alipl
input file: J
~.peaks file: J u ﬂl

Comection (ppm): % {05 v @0 zm @i
NOE 3: 13C-HOESY for aromalic
input file: J
*.pigaks Tile: J
Comection (ppmy:  X: fo0 w2 fio oz fn
= TALOS aca file
input file: J
output file: J
# :Use same tol  Tol(deq) Phi: {500 Psi{30.0
Faclor for tol: {70 minimal tol(deg): [i50

CYANA setup for ver. 2. Qear | saveDel ﬂ MakeAll | Back

T CYANA init files

CYANA setup for ver. 2.x

ear | SaveDefaul

4™ Sequence file

Special residues PRO: HIS:

Seq file: homenanhiro/Cy AN A/UbigAestubin.seq
=+ Chemical shift table

You can aso make each input_file by pressing "Make" button (green circle) on each file setting section.

And if you would liketo edit the created file, click "Edit" button to open the text file editor

File(F) Edit(E} QulckSavEl GuickLoad Close ||

# Combined automatic assigrment and structure calculation A 1
nproc-10

peaks = nl5, c13ali

prot = Sname

tolerance = 0.04,0.04,0.6

#cal = 1.55E5,1.03E4,0.683E4 # calibration constants (wil

constraints := talos.aco

structures  := 100,20 # rumber of start conformers
= 10000

steps =
noeassign peaks=Speaks prot=Sprot confine=1.5 combination= \

N | vy




3) Details of the input file sections
A) Chemical shift table:
For the chemical shift tablefile, *.prot, the GUI stuffs are;

**** Chemical shift tahle

*** NOE peak table

e I -

Prot filel: ihomesnachirn/CYara/ubigdest/ubig.prot EMaka% Edit.

Correction (ppm): 1H: §IZI.EI 13C §III.EI 15N: §EI.EI depe:d: §1_2

The chemical shift values are loaded from the ACS files, matrix/ ACS/acs.*. The ®N and *C chemical shift
values for the signals on the folded region of 3D-NOESY spectrum are calculated using the NOESY spectrum

parameters if the spectrum dependencies are defined in the entry "depend:". The example shown above

indicates, ubig.prot file <--> NOE:1 and NOE:2.

B) NOE peak table:
For the NOE peak tablefile, *.prot, the GUI stuffs are;

MOE1: 15N-MOESY

input file:  ‘homesnachirodny_ubog/matri=n15_003xpk

*peaks file: ‘homesnaohirn/CyY ARAUbIgtestn15 peaks

Correction (ppm): X E_EI.D ¥: EI'ZI.IZ!. z: EIJ_IZ'I

LD 2 A3 RINERY fre alinhatie ae fuall | sncsines

..Iw

The most recently edited xpk file is automatically found and typed in the "input file" entry. User has to define

the name and path of the output-file in the "*.peaks file" entry Currently user can specify three NOE peaks

files, 'H-*H-°N NOESY, H-H-*C NOESY for aliphatic and aromatic regions.

9-4



C) CALC.cya and init.cya files:

The GUI stuffs for making CALC.cya and init.cya files,are found on the bttom gray zone of the module as
shown below.

For the settings for calculation;

O P 2P P

@“EPU: §1IZI -~ no. struct: 100 - step: :10000 no. PDB: :20 .4 confine i autoaco
Ft: 282 Toppm) Y: 004 x 004 z: i

User files | MakelnitFiles | Edit: mLc.cya| init.cya|<\@

number of CPU for the CYANA calculations. [default 10]

residue numbers for fitting calculated structures. [default begin-residue-1 - end-residue]
number of structures for calculation [default 100]

number of steps for calculation [default 10000]

number of selected structures [default 20]

confine mode distance constrain [default disabl€]

automated aco file making [default disable]

call child module for setting user defined files for CYANA calculations

button to make CALC.cyaand init.cyafiles

10 & 11: buttonsto call for text-editor windows

© oo NORr®WNRE

And for the stereo chemistry settings;

N All procheral sites Heluaﬂ_J Stereo sgb

ific assighment

e DI CDZ2 sterso
Va3 CRl CG2 sterso
Y&6  HBI HBZ stereo

L2z ool GD2 stereo
V33 6l 062 stereo
YE6  HEl HBZ  stereo

|

1 left listbox to show the procheral atoms found in the chemical shift table, ACS. The atoms
colored by blue indicate the stereo-checmistry is defined to include CYANA calculations

2. reload the stereo-chemical atoms from ACS

3 add and delete the elements listed in the right-side listbox

4. right listbox to define the stereo-specific assigned atoms used for CYANA calculations

5: If you select "stereo", only stereo-specifically assigned atoms are loaded when you reload

ACS. If you select "ambig", the atoms whose stereo-chemistry is ambiguous are loaded.  If you
select "dege", al procheral atoms are loaded.
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4) If you want to use custom files that you have madguch as *.upl, *.lol, *.aco and *.lib files.....
User is allowed to specify the files for additional constrain files and library files. If you
click the button on the section for setting CYANA input files (red circle), you will see a child
window. You can define the file name and path in the listbox for the following files;

* upl

* 1ol

*.aco

*1ib

e CYANA init files

file for upper limit distance constraints
file for lower limit distance constraints
file for dihedral angle constraints
library file for atom coordinate

entry to define the path name of the target file

add button used to add the defined path name to below listbox

listbox showing files going to be used for CYANA calculation

append-lib checkbox. If it is checked, the listed library file will be appended to
the standard library file for CYANA calculation.

delete button to delete selected item in the listbox

If you click to execute "MakelnitFiles" button or "MakeAll" button, the CALC.cya and int.cya
files are created with these informations.
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12. Setup CYANA result analysis module

1) Setup of module
The "CYANA result analysis module" finally supports the official version of CYANA, 2.x.

<Requirements>
CYANA input files and output files;
CALC.cya and init.cya files
cycle*.noa and cycle*.upl files
Spectrum data files, *.nv, for 3D 'H-'H-"'N NOESY, 3D 'H-'H-"*C NOESY

An example of the CYANA result analysis shown in this page has been performed with the
following data sets;

Sample: ubiquitin

NOESY: 3D “N edited NOESY, 3D "*C edited NOESY for aliphatic and
aromatic

NOE peak table: nl5.peaks and c13noe.peaks obtained from the NOESY spectra

Chemical shift table:  ubiq.prot, refined with the NOESY spectra

CYANA: official release ver 2.1

target NOA: final.noa

LT

Assignment tools  plugins

; £ s - o :.' .::
| Resid: L|zz W
| 15H 90°5> CYANA 2% results analysis

Xpk. file controler

| Aliph 90°>>
e ———

4 Arom 90% s>

To start the setting up the CYANA result analysis, click the "plugins" button on the green module

CYANA dir: gfhu:umefnanhirofc\r’P«NP«fuhqu’test

(SSM) to open the pull-down menus.

=i Setup for Cyana result analysis

CYANA dir; gfhnmefnanhirDICYANAfubiqﬂest

HOA file: thnmefnanhirDICYANAfubiqﬂesvcycle?.nna
MOE listl: l nla.peaks nlanoe: Noehsgon 06 01 Z4.nv
MOE listZ: I c13ali.peaks clinoe-al: MNoehsgococw 06 01 24.nv

_: Settings for Symmetrical HOE search E
| Water =tol{ppm}: |D.ZD Min dist{A): i4.DD Moise floor = |0.50 x threshold !

Select "CYANA 2.x results analysis". Then you will see an initial setup window

Type the path name of the CYANA calculations, then press "Load" button to load the information.
The window will change to show additional GUI items;

Press "Setup" to finish the setting up jobs.
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2) Functions of the main window (Row mode)

Representing the NOE assignment results carried out by CYANA for each NOE peaks.

@\i i ‘ PSR Summaryl Setup! Close
I 1: n15noe Unassighed | Noe: ez shows Sym: 15N 902>
| ' 11

| Skip peaks: dist< |0.00 im2 199 iol< |0.00 wnl:»iSSEIEI .} Mocomr _: :Diag
| Show only: i Mo co 4 iag
lirPaok 82 (6. 740, ~=<380, 124.420 ppm): R
DiEt:d, 084 vEel:a, 913
F¥Ras HEf - GINGE N .02 far - — nat Svmil

e, :

Button to switch the window between "Row" and "Sort" modes.

Pulldown button to switch NOE peak lists

Button to switch between "Assigned" and "Unassigned" NOE peak analysis modes
Entry to set NOE peak ID

Window header displays version of CYANA and the current path name of *.noa file
Increment and decrement buttons for NOE PeakID number

Button to open setting window for peak labeling

Button to open PSR module

Button to open Summary window

—
]

! Button to open main-setting up window.
: Button to execute 90deg flip of the NOESY spectrum strip

@

Unassigned g Moe: |52 ..j llffé 15N 11 78N

Skip peaks: dist<[0.00  dist> (3300 viol<[0.00  wiol> [33.00 Mo corr [:-nag
Showr unly:/vmg Mo corr i :Diag

______ =

options to skip NOE peaks within the defined distance range.
options to skip NOE peaks within the defined violation range
option to skip peaks of "No corresponding signal" and diagonal peaks

—
—

And options to select PeakIDs are;

switch to enable the "twin strips display" to check NOE assignment symmetry

option to exclusively show "No corresponding signal" and diagonal peaks
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3) The Sync-Jump from CYANA analysis module

The module can provide "Sync-Jump" command to control NOESY spectrum strip corresponding to the
selected NOE peakID. By pressing "Show" button, the target 3D-NOESY spectrum get jumped to the
peak positions "<" or ">" button increments and decrements peakID number as well as jumps the
target NOESY spectrum. If checked the option "Sym" (red circle), the module turns to "twin strips
display" mode. The "Sync-Jump" command displays the spectrum strip corresponding to the
transposed peak position of the NOE assignment. The function is useful to confirm the symmetry of
the NOE assignment achieved by CYANA.

Symmetry means: if you see one NOE peak between the atoms Trp43-Hb and Leu-Hg, and you are
displaying at 2D strip for the position of Leu-Hg/Cg. Now you are looking at the NOE pathway Trp43-
Hb<-> Leu-Hg/Cg . To confirm the symmetry of the NOE pathway, you would like to display 2D strip for
Trp43-Hb/Cb and whether the NOE peak exists on the 2D strip. The function in the module can detect
the spectrum intensity on the symmetrical position of assigned NOE and can display the corresponding
2D spectrum strip.

|
=! CYANA OverView: off Isticycld Press "show" or "<", ">" button B '}'Qi'
Display: Row Sort. Upl EOVWE
HOE Iistl 1: n1anoe Assigned iNue: _53 :j:jsna

Skip peaks: dist< iU.DD dist»iaq viol:|D.DD viol= [95.0

Show only: i Hocorr ; :Diag

Poak FETOV0, 050, T2 pom )
Dist:4.054 viel:0. 004

0

=\ alsnoe-sym | = |[]
o - M| 0] 4 24

L¥sie AN - LYEL7 qV 91,02 OF UPL - Svm
L¥Y523 AN -  L¥SIV HN 0. 0% far ==
TLEGS AN — E¥SE7 A 2. 08 far = ==

Double click one of the items

=
k3 3
—— — - - T 4 4
=|_CYANA OverView: off Tsticyclel.noa =0
Display: .R.T.; .Eﬂl.lgi‘ﬂ PSR ;Sumrnary Setupz Close o < - 5 @
HOE IistI 1: n5noe Assigned : Noe: |3 :}jsno Sym: 3 15N 90°==
" . | svreradi T e | i 2 iy
Skip peaks: dist<|0.00  dist> vml<|D 00 wiol= (3300 4 ‘Ho corr _: :Diag & 5
Show only: Wi Mo comr ;i :Diag =
cycle*.noa Sort: & increasing _: decreas 7 gy
noelD I Dist(A) I Viol{A) i ¥(ppm) i Double click one of the items HOA
s . s AT e At I —
1014 2.96 7.56 7,970 8.090 116.540 GII7-HN S112-HN
Gag L FL.03 Sad FLSG dds L 2g 0 S9-HBZ RE-EN s
1534 Jeth 4.88 3.890 B.360 118.230 S9-HB2 G7-Hi, a57m g
128 3.28 G 1.830 39.050 128.3390 YA -HEZ K83 — asym
1440 B BL53 70100 6.750 111.280 HIB-EDZ Q37-FE21 — asym :
562 R e 1,450 6.090 120.960 I66-HGi2 I68-BN - asym : 10 = \
1003 i 5] 5.7 8.230 8.100 I16.660 STI6-HN S112-HN — g5ym :
53 Fmo Ghis g.820 9.9:20 1239.430 L66-HE2¢ Wod-HEX — as¥m = T
1702 3.50 0.58 6.968¢ 6.800 112.750 QI4-FE2Z2 QI01-HEZ2Q - asym -
Fo4 e .89 8.310 7.8B0 113.250 59 -EN RE-HN ~ aIvm 81 solll 71 70
1526 Fila Sl 8,080 &.040 11d.330 MIE-HN T4 7-HN — RI¥m : :
1133 3.81 5.82 8.300 B8.250 114.860 59 -EN S5-HN - asym
283 s GL.0F &, 6200 §.930 122,760 n54-HA L3G-HN — asym
1294 3.685 1203 FoSF0 FU5I0 B3R 740 DAS-HN  Q94-FE21 - asym
43 .66 305 2,560 6.380 Iz23.480 He3-HA L14-HN — asym
61 FE87 2.94 6.740 6.680 129,260 Q37-FEZ2]1 G51-HN - azym
1552 3.87 2.61 8,160 8.080 I109.640 S111-HN G113-HN - asym
W 103 F.490 .45 1,720 10.080 128.5830 A3 -HE# WildZ-EEI - asym ]
1027 3.494 g 8.310 7.380 116.430 HIG-HET G117-HN — aIym il
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4) Functions of the main window (sort mode)

Shows only: . Nocorr : :Diag

TYLCIE .TI0q SUTL: 2 MICTEASI ot UCCTEaSg oTdl: o eyl o Sy

noelD | Dist(A) | Viol(A) | ¥{ppm) | X(ppm) | Z(ppm)l xz | atomz(v) | atomi(x) | Sym_HOA
S S - R T S OO T M - - BT BN o1 FAOC FREH I
i 1014 P 7.5 7.970  8.090 1i6.540 GI17-HN S112-HN - asym
: §98 2.97 3.02 2.890 7.870 119.270 59 -HB2 RB-HN - asym

By pressing " Sort" button on the header of main window, you can switch to " Sort mode" from " Row
mode" . In this mode, all of the NOE peaks are listed ie thindow for the selected peak lists. The most
probable assignment for each NOE peak will be shagmg the buttons shown with red rectangle, yau sort
the NOE peaks in the listbox.

noelD NOE peak ID

Dist(A) estimated 1H-1H distance (A)

Voil(A) distance violation (A)

Y(ppm) Y-axis chemical shift (ppm)

X(ppm) X-axis chemical shift (ppm)

Z(ppm) YZaxis chemical shift (ppm)

XZ Sort for XZ-plane

Atom2(Y) Atom assigned with Y-axis chemical shiforg&d alphabetical
Atom1(X) Atom assigned with X-axis chemical shiforgd alphabetical
Sym_NOA If the NOE symmetrically assigned or not

In this mode, if you double-click one of the NOEagen the listbox, 2D spectrum strip for the copasding NOESY
spectrum displaying XZ-region corresponding to X¥chemical shifts of selected NOE peak. Similarthe Row
mode, if the "sym" checkbutton is enabled, 2D spmetstrip corresponding symmetrical position wppaar.

= nismoeam - (]

E IR

=| nfsnee =[]
v+ %) 8] 1| &)1

Display: Row; ; ; PSR iSummaryl Sewa Gosei
HOE Iistl 1: n15noe ;"‘fﬂﬂ""_j HNoe: |3 jjshn Sym: & ‘lril'lﬁﬁ’ﬂ:ij
Skip peaks: dist< [0.00 dist> viol< [000 viol» [95.00 _j :Nocor _; :Diag
Show only: i Mo corr _: :Diag
cycle®.noa Sort: & increasing _: decreasing Skip: i Asym @ Sym
noelD | Dist{A) I vioi(a) | ¥(ppm) I R(ppm}) | Z(ppm)l ¥ed | Atomz(Y) I Atom1 (%) I Sym_NOA
S S e 7S 4,380 B5.0%0 120.980 F20-HA 168 -HN — asym
1014 2.496 i) 7,970 8.030 116,540 GI117-HN S112-BN - asym
648 L .03 890 T7.870 119.270 BI-HEZ RE-HN - asym
1534 3.15 4.88  3.890 B.260 110.230 89-HR2 G7-HN — aoym
138 3.28 s 1.680 9.050 12803390 YEI-HEZ HEG3-HN — aS¥im
1440 SLss 6.5% o300 p.750 1110240 HE6-HDZ Q37— - asvm
562 3.35 1.17 1.450 B.090 120.9560 TE8-HG12 TEE-F) =
1002 St T 8230 6.200 116.680 ST16-HN Si12-HM
e b, =
1302 250 H - azym
20s 227 | double-click one of the NOE peaks i B
1526 R — Sy
1131 F.81 Z0n 8.300 B.250 114.860 S9-EN S5-HN - asym
2849 3.85 G.03 4 B20 8,930 122780 D5d-FA L3B-HN - asym
1294 F.85 iy FoEIQ0  7.510 1312740 DI5-EN Q94-HEZ2T — asym
343 3.86 F.05 4,580 B.380 123.480 B43-EA L1d-HN - asvm
62 3.87 2.9d 6.740 6.680 129 260 Q37-HEZ2] G51-EN - asym
1552  3.87 2.61 B.160 8.090 109.640 8111-BN  GII5-HN - asym
103 2.90 0,45 1.720 19.080 128.830 AY3I-HE# Wig2-HET - a5¥m
1027 F.394 g 5,310 7.980 116.430 BIG-HE] Gi17-HN - a&vm Z
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5) The most powerful function of the module: Sort&Skip searching for problematic NOEs

The function that mentioned in this chapter mustpbeerful in the final refinement stage of NMR sfiure
determination. The most of the NOE peaks assigyedYANA will be used as distance constraints iusture
calculations. If the intensity of such the NOE peasknot weak, and its assignment symmetry has eehb
confirmed, the peak and assignments should be denmesi to be spurious. If you try to find the spusidNOE
assignments in the cycle7.noa file, it will beentendously tedious works.

In the "Sort" of the module, you can find sevetackboxes in the module as shown below;

ORIP PEahsy . wmaLs ;U.UU IS L2 w Y= IU.UU v > IJ:'.LIU o SaCT R LU L S L
Shows only: 1T TS S T
cycle®.noa Sgrt: & increasing _: decreasing Skip: : Sym _:{ Trans _: Close HZO : Close diag
noelD I Dis ppm Ppm pPpm yin_NOA
322 2.440 &.od F.023 3.693 43.873 GS3-HA2 GE3-HAL = asvm
723 2.40 .04 F.e86 3,612 §3.672 G83-FAT GEF-HAZ — asvm

The detailed functions of these checkboxes arels\fs;

increasing: Sort increasing way

decreasing: Sort decreasing way

Sym: Skip NOEs having symmetrically assigned NOE
Trans: Skip NOEs having intensity on transposedtiousi
close H20: Skip peaks close to H20 signal

close diag: Skip peaks close to diagonal peaks

The below panels show more than 2000 peaks whishbkan assigned by CYANAderived from 13C-edited
NOESY. By enabling the checkboxes, the NOE peakh trustful assignments are all filtered and oriig t
spurious NOEs are listed in the module. The inspecof the three spurious NOEs actually disclosed
misassignments in assigned chemical shift table.

| CYANA version: 1.0.7 file:thleyclel.ass {10
Display: Row ‘é‘fn F'eaklallel PSR %Summary Sewp! Close
NOE iist| z: c13noe-al | Assigned %Nue: [ezee :j:jsrm Sym: 8 Aliph 90°5»
Skip peaks: dists[0.00  dist» viol< 000 wiol> [3300° ¢ Mo com _; Diag
Show only: .5 ‘Mo corr _; :Diag
cycle*.noa Sorl: & increasing ¢ decregsing Skip: i Sym 7 Trans ! Close H20 ! Close diag
. | | = | |
noetD | mistea) | vioiga) | v(npm) Resmmpmemtmmpm ' iyl 1105
EEETTTEES TR SRR T TRe iR EHITHA GEITEAT T Eaym Y
523  2.20 0.00 3.666 3.612 43.672 GB3-2aI\ GBI-EA2 - asym i
747 2.40 0.00 2.586 2.655  537.433 pa6-E2 \ D46-EEI - asym
750 2.40  0.00 2.657 2,548 2 pac-zE1 \ pas- _ oo
853  2.40 0.00 2.218
1187 2,49 o.ag 1,927
" "
az6  2.43 0.00 2.065 enale all chekbox then press "Sort
1da04d e 0.00 1.930 —
228 2.47 0.00 2,171 2.000 LA *ﬁ B i = asym
Lkl 2. 48 0.00 4.028 2.667 32,062 827-HB1 S27- - asym
1606 2. 48 a.00 1,941 2.072 25,583 E26-HGZ P2G-HE - asym
372 2.29  0.00 .23 e e - -
1020 2.49  0.00  3.64|= CYANA version: 1.0.7 file:8thicycler.ass o0
1242  2.50 0.00 .30 T
357 2.51 0,00 3. 44| Display: Row, Sort Peaklabel; PSR ; Summary Sempi Close
2183 2.5z  0.00 3.4 NOEIist! 2:ci3noe-al  Assigned | Noe: [z285 :j:jsnu Sym: 8 Aliph 90°>>|
1760 2,553 a.00 I1.24 — — e
2207 2.53 0.00 4.pd| Skppeaks: dist<[000  dist>[45 | wiol<[000  wiol> 3300 :Nocom _ :Diag
I =260 2.52 a.00 3. 33 Show only: .f Mo corr 3 :Diag
1118 z.54 2.00 i.0 cycle* noa Sort: & increasing : decreasing Skip: & Sym # Trans @ Close H20 & Close diag
noelD I pist¢a) | vioia) | vippm) | xcppm) | Zppm) | le atomz(v) | Aomip | sym_noa
el 4.26 {elilelal 1762 F.126 a4, a7 I30-HGI1 YOo-EDf  UPL arym
1675 4.35 0,00 9.597 4.266 25.270 GBO-EN D59-FA UPL asym
1374 4.50 4.00 2.032 3.6394 28.654 GLZ2-HAL D38-HA UPL asym




6) Sync-Jump of spectrum strip with fixed region.

- T Lol
m PSR §Summ Semp! Clnseé
| noEiist| 1: nsnoe Unassigned;ﬂoe: faz ':j :JSho Sym: _; 15N BD’>=§

| Siip peaks: dist<[000  dist> (3900 viol<[000 w0l [33.00° _j :Nocor ; :Diag
| Show only: . Mo corr _} :Diag

(Beck TEIEU7A0) T FIEED, Ti24T4Z0 pom )
W oisr: 4. 084 viol: 5. 914
| ryYRes HEF - GINGD HY (.08 far - - nat Svmi! 29

¢ 3 =
\ 23 4
5

g N 6] +] 2 e

| Display:

A small checkbox can be found on the every 3D-spettstrip.

By activation of the checkbox, the "Sync-Jump" ccanoh from

CYANA result analysis module controls spectrumpstnvith fixed

window apspect. This function is usefult to redagrNOE peaks
at desired spectrum aspect ratio.

7) Peak labeling function

If user press "Peak label" button, the setting windvill appear.
To run the program, user has to define input ariduiwpk file names, and then press "Execute” loutibofinish
the labeling job.

Summaryl Setup| Close i
150 90°>

i\{o corr _; :Diag

HOE Iistl 1: nl5noe Unassigned | Noe: |62 <
Skip peaks: dist< 0.00  dist> 199 00 wviol< [000 wiol> [39.00
Show only: .4 Mo corr _: :Diag

Foak 82 (4. 740, 70380, 124.420 ppm):
Brst:d. 084 viel: 5. 914

FYRGS HEF - GLWG2D N .02 rfar - - not.

Executel Clusei

input file output file
{NOElistl: nisnoe = _laminz/matixnnoe33.xpk jlw’nu_laminZImatrixfnoeN_out.xpk ii
{MOElistz: cl3noe-al £y _laminzsmatrixcnoe 38 xpk Jiw’nu_laminZImatrixfnoeC_out.xpk

NOEIist3: nospec | J|

The peak labeling job finishes in 1-2sec for egok-fle (including ~200 peaks).
The following are how the labeling codes;

Diagonal peak Xdiag

No corresponding signal X0/0

Not assigned, Ala32-Ha <-> Thr55-Hg# X32a/55g#
Assigned, Met103-Hg# <-> GIn29HN 103g#/29n

Assigned intra-residual, Phe67-HB2<->Phe67-HD# bd#67
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12. FLYA setup module

1) required filesfor FLYA calculation
FLYA setup module will help you to generate files required for FLYA calculation. FLYA is a function
implemented in CYANA which can be used for fully automated signal assignment and structure cal culation.

Recommended spectrum data sets for backbone signal assignments;
2D 1H-15N HSQC, 3D-HNCO, 3D-HN(CA)CO, 3D-HNCACB, 3D-CBCA(CO)NH
If you have 3D-HNCA and 3D-HN(CO)CA spectra, it would be better idea to include them.

For assignments of all signals including backbone and side-chain atoms;

3D-HCCH-TOCSY for diphatic, 3D-HCCH-TOCSY for aromatic

3DN edited NOESY, 3D-**C edited NOESY for aliphatic and aromatic

If 3D-HBHA(CO)NH, 3D-CC(CO)NH and 3D-H(CCCO)NH are available, it would be better idea to include
them.

FLYA calculation requires spectrum data sets with enough data points. It is strongly recommended that you
shall make double the data points for in-direct dimension and *C/**N dimension using zero-filling, linear
prediction and non-linear sampling techniques.. The followings are the successful examples of spectrum data
Sets;

3D HCCH-TOCSY  X:2048 Y:256 Z2:256
N-edited NOESY  X: 1024 Y: 512 Z2:256
3C edited NOESY X: 2048 Y:512 Z:256

For the FLYA calculation, the following files are required;
RUNFLYA.cya, int.cya Setting filesfor FLYA calculation.

* seq Sequencefile
* peaks Peak table file
[Important]

The accuracy of the automated assignments strongly depends on spectrum quality. If you find that the
peaks HCCH-TOCSY and NOESY spectra are significantly overlapped and missing, you will have to
reconsider the plan of signal assignments.

If the assignments are moder ately difficult by manual operation, and if the correctly modeled structure
is available, you can run FLYA calculation with the structure and in some case you can get correct
assignments.

[Warning]

Basically, using spectrum included folded peaks (peaks are detected in folded positions) may decrease
accuracy of automated assignments. However, if you have *C-HSQC for full region (constant time
would be better), the program in MagRO can recover the folded peaksin HCCH-TOCSY and '*C-edited
NOESY in unfolded position.
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2) Lets start FLYA calculation
Press "Import/Export" button on the Acs module, then select "Export/Import Flyafiles'

' _ MagRO-ACS Pztk: ny fkbp

Plugins: JTo Exzport Chemical shift tahle for BMRE
Molecule: 1D: 0 Type: protein | CS_ID: 0 > Quick setup for BMREB deposition
Chain: Sequence ZD-strips
d | re | Export TALOS+ input file
Residue: Name ﬂ_}l Mum [102 ﬂ_)l
Atom: Type El Sync: _| Save C5 | Expurtflmpurt Flyra files
* W 121.057 .
o B 8.694 Exzport CYAMA input files
* rca 60,64z Bnnnsd CUARA calooladinen snoalie
+  HA 5.2149
* CE 34,409
*+  HE 1.753
QeI 20.898 stereo
+ HGl# 0.825 degen
+ Coed 21,476 stereno
+ Felg 2.896 degen
* c 175.141
-/
" _ FLYA setup module - % . . . .
+ clear -, backhone + all sgnalsGose | Then you will see the setting up window as shown in the left
13C-corr: ID.D ppm CPU: |4_ panel .

MakeDirl Job dir: Iﬂya_test . |

Pick All spectra |

Hoise Filter |

If required:  Unfold peaks

<-setup |

Convert xpk--=FLYA |

Export Fya files |

Import FLYA-->BBass | Import FLYA--=ACS

use spectrum type peak files
hsgc AutoPick

chsgc AutoPick
chsqc-ar AutoPick
hnco AutoPick
hncaco AutoPick
hncoca AutoPick
hnca AutoPick
chcaconh AutoPick
hncach AutoPick
hbhaconh AutoPick
nlsnoe AutoPick
hccht AutoPick

c13noe-al AutoPick

HHEHEEHE A

c13noe-ar AutoPick

11-2



" . FLYA setup module

-+ Clear - backbone 4 all signals Close

13C-corr: IIZI.EI ppmn CPLU: |4_

MakeDir | Job dir: |ﬂ5-'a_test

.

\

Select assignment types

¢

/

\
Pick All spectra Number of CPUs

Hoise Filter

If required:  Unfold peaks | <-setup
[

\ Path of Job directory

a) Firstly, you have to choice type of assignments, backbone signal only or al signals.

b) Secondary, set the directory path for FLYA calculation. Directly type the path or get the directory by
pressing ".." button. If you would like to create the directory, press "MakeDir" button.

] s = ]
Pick All spectra I‘_ Automated peak picking
Moise Filter k\
If required:  Unfold peaks | <setup — Noise filter

Convert xpk--=FLYA k— . .
file format conversion

Export Flya files

Export files for FLYA calculation

¢) Press "Pick All spectra" button to start automated peak picking for all spectra.
[Important] Before do this job, you have to set spectrum threshold properly for each spectrum

window.

d) You can refold peaks in folded position by pressing "Unfold peaks" button.
[Important] To use this function, you need to prepare spectrum windows for 2D *C-HSQC for
aliphatic and aromatic region (chsqc and chsqc-ar) which have been acquired without spectrum

folding in *C dimension.

e) Press "Noise Filter" button to start noise filtration for all peak tables.
Noise filter function will use peak table derived from 2D "»"N-HSQC and *C-HSQC for aliphatic
and aromatic as mask table.

f) To covert the peak table file for FLYA calculation, press "Convert xpk-->FLYA" button.
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3) Detail of thefiles created by FLYA setup module
RUNFLYA.cya, A macro file for FLYA calculation. You can describe spectrum names,
structure file name

init.cya Settings for FLYA calculations such as CPU number, sequence file name,
library file name, etc.

protein.seq Sequence of target protein. Should be described by three letter codes
***_auto.xpk Peak table identified by auto peak picking

***_filt.xpk Peak table filtered by Noise filter command

***_unfold.xpk Peak table with unfolded peaks

*** peaks peak table in XEASY format

For the conversion of xpk format to XEASY format, program will select the xpk file by the
priority order; ***_refine > ***_unfold > ***_filt > ***_auto

[Important] If you edit xpk file, you should overwrite ***_refine.xpk.

For example, hncacb-al_refine.xpk.
4) Execute FLYA calculation
You can start FLYA calculation on the job directory using following command;
/opt/cyana3.95/cyana RUNFLYA

The calculation time using 4CPUs is 5~10min for backbone signals and 60min for all signals.
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5) Import results of FLYA calculation
After the FLYA calculation you will find an assigned chemical shift table as flya.tab.

Total number of shift values: 32057
Cutoff for extent :16.00
Atom Residue Ref  Shift Dev
N ARG 3 116. 353

H ARG 3 8.181

CA ARG 3 59. 572

HA ARG 3 3.795

CB ARG 3 29. 085

Extent
20.0
20.0
20.0
20.0
20.0

inside inref

55.7
54.3
99. 8
99.7
99.7

0.0
0.0
0.0 strong
0.0 strong
0.0 strong

In this table the most important parameter is "inside" on the 5th column. The value estimate the

frequency of the assigned chemical shift value in the calculation. The FLYA module will pick up

the assigned chemical shifts with the value above 80% (labeled with strong) as they are trustful

enough.

Export Flya files

Import FLYA-->BBass

Import FLYA--=ACS

use spec type

o hsqc AutoPick |

Backbone signals

ak files

All signals

To import the results of FLYA calculation for backbone signals, press "Import FLYA->BBass"
button and for all signals press "Import FLYA-->ACS" button.

After the import, the program will overwrite the assigned chemical shifts in assign_NN.txt file

for backbone signals and ACS table MagDB/protein_0_0_acs.db file for all signals, respectively.

[Important] The assigned chemical shifts in assign_NN.txt and MagDB/protein_0__acs.db will

be overwritten with imported values. Please make sure to take backup of the files before do this

job.
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11) Handling peak list
a) howtoload peak list

" _ MagRO Simple Peak Manager

File |Tnnls Current spectrum: hnco

Peak list:  hnco_filt

Peak Color: On blue

Off green |Plane 0ff:|3

Label with: .- Number # Label - Residue - Atom - Cluster

AutoPicker |

Draw Peaks

Peak ID:[ ﬂ _)I ﬂ

_I show only deleted _| jump to peak
Label

Center
Int.

Vol. |

Maxlnt.l Filter peaks | Undelete |

Close |

N MagRO Simple Peak Mz

File | Tools |Current spectr

load.

Load =pk
Save xpk

hnco_filt

Off ot
Label with: .- NHunyber & La

MagRO Simple Peak Ma
File | Tools |cu

ent spectt

Peak list: none

hnco_filt

Peak Color: ot

| QU (R R ¥ 1 .

FeaK Lolor: umn I:lIlIEIUTT qr

Numher 4 Lal

raw Peaks |

<\rrr?ﬂﬂ

MagRO has a original peak list manager.
You can find "Peaks' button for each spectrum
window as swhon in the left panel.

The left pane shows Peak manager of 3D HNCO
spectrum.
[Important] If you open a peak module for a
spectrum window, they are linked each other. Please
confirm which spectrum is linked to the peak
module.

If you want load xpk file, press "File" button on the module, then
select "Load xpk".

Now you can load xpk file that you want to

To display peak boxes on the spectrum window, press button just
right side of "Peak list:",
loaded. Press "Draw Peaks' button to display peak boxes on

then select peak list name that you have

spectrum window.

hnco  Sync-jump: - X

o
s o] |

170

172

1749

176

182

80

137 147

) 130 :

9 T2 E1 36

Jaade

132
E

145

11 10 9 8 7 ]

praw | | €O-1 3ym:|




2) How to change cursor mode (add, delete and adjust peaks)

Hssignl hone |. Frel1
kel [ o o B
Delete peaks

Peak addition Adjust peak box

normal

User can change the mode of cross-hair cursor by pressing the buttons on the header of spectrum

window as shown above.

[Important] To edit the peak list using above buttons, user has to set peak list that has been
previously generated. If you wish to create peak list, just work up as described below.

[Appendix] To create peak list

NMRView C version

Click the mouse-right-button just on the spectrum window to open menu then select "peak".
Write name of the peak list in the entry of "List Name:" Click "pick" button to create peak list
and to start automated peak picking.

NMRView Java version

Click the mouse-right-button just on the spectrum window to open menu, then selct
"Attribute". Select "PeakPick" tab and write name of the peak list in the entry of "List". Click the
"Pick" button to start automated peak picking.

3) How to delete and adjust peak box.
Please be careful to delete peak boxes. The deleted peaks disappear immediately but actually no
deleted permanently from the peak list. You can recover the deleted peak anytime if you want

(see the naext page).

In the adjustment mode, you can move the position of peak boxes and change their size
manually.

NMRYView C version

By clicking just on the peak box and dragging it, you can move the peak box. At the same
time, by clicking mouse-middle-button and dragging the peak box, you can change the size of
peak box.

NMRView Java version

Click the peak box with the mouse-left-button just on the peak box. The peak box will turn to
be yellow. Click the moues-left-button near the center of peak box you can move the peak box. if

you click the mouse-left-button near the edge of the peak box you can change the size of peak box.
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3) How to save peak list

: . MagRO Simple Peak Ma Firstly, make sure the current peak list has been

File | Tools | Current spectr selected in the "Simple Peak Manager".
In the "Simple Peak Manager", press "File -> Save

Load xpk Ih"':“:'_ﬁIt xpk", you can save the peak list as *.xpk file.
Save XpK  lon e |off o

Label with: - - Humber & Lali

. I"-"Iagllﬂ 5II'I'IF|'E Peak Ma If you want to remove the "deleted" peaks

File | Tools |CUI'I"EI'It S[]E[:tl' permanently from the peak list, Press
Tools-> Get-Int,Cmp&Degap,Write. This
Peak li COmpress command will compress the peak list and
Degap degap the numbering of peaks.
Peak Ct
Compress & Degap

1 ahal wi Deletelist
Get-Int, \Write

Get-Int,Cmp&Degap \Write I

4) How to recover " deleted" peaks

" _ MagRO Simple Peak Manager - X

File | Tools |Current spectrum: chsqc Firstly you have to set peak list that you
Peak list: ~ chsgc | want to manage now in the "Peak list:".

Peak Color: On_ blue | Off ﬂl“a“e off:[3 Enable the checkboxes "show only deleted"

Label with: . Number & Label -, Residue ., Atom . Cluster .
and "jump to peak". Press "<" and ">"
DrawPeaks AutoPicker |

N A ﬂ _’I ﬂdelet&d buttons to increment 'and decrement the
T number peak ID and find the deleted peak
Label [7 [7 | that you want to recover. If you find the
Gtz | JZIE || target peak labeled with "deleted" just
Int. |027322 Vol. |0.00000

neigbour the pirate button, press the pirate
Maxint) Filter peaks | undelete | button. The deleted peak will be recovered
Close | and peak box will appear in the spectrum

window.
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7-1. Trouble shootings
1) I can't see some window because the window position might be out of screen.

If you change the screen size of desktop, some window can be found anywhere. In this case, try to delete the
000temp directory and restart MagRO.

matrix/000temp
2) I can't open CYANA result analysis module

Some error will cause to fail to open CYANA result analysis module properly.
Please try to delete CYANA_results directory and try to open the module again.

matrix/CYANA_results

3) I can't type anything in entries of MagRO system

If MagRO system seems to be working without any error message, sometime you can not type anything in
the entries implemented in modules of MagRO system. The conflict of input method (especially Japanese
input method) with NMRView Cversion has been reported long time ago. Please disable any input method
on your desktop manager.
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