Sparky

NMR Assignment and Integration
Software



NMR software

 Placeneée
— TopSpin

* Vyvynut a primarné pouzivan pro obsluhu spektrometrd Bruker

* Mnoho funkcii pro procesing, zobrazeni a analyzu spekter jedno- i
vicedimenzionalnich

* Prakticky nemozna analyza vicedimenzionalnich spekter
— Mnova

* Procesing, analyza a vizualizace 1D a 2D spekter

* Podpora rtiznych formatu spekter (Bruker, Jeol, Agilent...)
* Free trial verze

— ACD/NMR processor
* Viz Mnova

* Free verze pro akademické ucely s neuplnou funkcionalitou



NMR software

* Freeware

— NMRPipe
* Multiplatformni
e Spracovani a analyza jakychkoli spekter

e Zalozeno na UNIX-ovych systémech - znalost UNIX-ového
prostredi vyhodou

— SpinWorks

* Pro systém Windows (pro UNIX a Mac jsou zapotrebi emulatory
Windows)

* Procesing analyza 1D a 2D spekter
» Uzivatelsky velice neprijemné

— Sparky



Sparky

NMR Assignment and Integration Software

Vyvinut na University of California, San Francisco
Multiplatformni

Volné ke stazeni:
https://www.cgl.ucsf.edu/home/sparky/

Napsan v jazyce Python, open source, neni dale
vyvijen (posledni verze z roku 2008)

Rychly a hardwarové nenarocny software

Dokaze pracovat pouze s vicedimenzionalnimi
spektry



Sparky - spektra

Umi spracovat ruzné formaty spekter, ale prace s nimi je
narocna a pomala (vypocetné)
— Konverze spekter do formatu *.ucsf

* Unix: bruk2ucsf 2rr nazev_spektra.ucsf
* Windows: v prikazovém radku bruk2ucsf.exe 2rr ndzev_spektra.ucsf

— Spektrum nenese zadné informace o akvizici, teploté apod. - nutné
radné pojmenovani *.uscf souboru
(kolchicine_noesy 800 D20 25C.ucsf)

Vlastni souborova struktura

— Lists, Projects, Save

Sparky start
— Windows: /sparky/bin/sparky.bat
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Sparky - ovladani

Ovladani pomoci
— Dvoupismennych skratek (case-sensitive)
— Kontextového menu pod pravym tlacitkem mysi
— Menu v hlavnim okné

Otevreni spektra/projektu: foljo
Ulozit spektrum/projekt jako: fa/ja
UloZeni spektra/projektu: fsljs

Ulozené spektrum: *.save, ulozeny projekt: *.proj

Zalozné soubory *.bak jsou automaticky vytvareny pri
ukladani prace
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fo
w select 173k
s Center F2
— ~ add grid both E3
~ add grid horz Fd
~ add grid vert 1715
w add labkel Fa
w add line E7
~ find/add peak Fg
s lntegrate Fl0
% zoom =LAl
w duplicate & zoom =iz
s assignment copy sh-F1
s assignment guess sh-FZ2Z
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zf — full view

Applications +  Places ~ w- env Fri23Jan, 14:57 @ 4, O ~
File WView Pesk Windows Extensions Help File View Se Terminal Help
o ﬁdurec@teslin FRVS_spektral]$ sparky
A
s Select Fl
~s Center F2
~ add grid both F3
~s add grid horz Fd
~ add grid vert ES5
~ add label Fd
— s add line E7
~ find/add peak F8
s lntegrate F10
¥ zoom il al
w duplicate & zoom ziz
s assignment copy sh-F1
ws assignment guess sh-FZ2Z
7
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ct — contour levels
vC — contour scale

pplications »~ Places ~ mtourD\aLogv eny Fri23Jan, 15:00 g 4, O «

\
‘ File t View h Tel ninal Help
View: GSSG DAF-COSY  — ﬁdurec@teslin FRVS_s\ Mcral$ sparky
Lowest. Levels Factor Color
Positive [2,B3e+Dd |1 1,40 red —
Negative [-2,53st04 |1 1,40 green —
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3 & ¥ d g ~s add grid vert F5
£ P E RS . ~s add label E&
g ¥ § - ~ add line E7
i PR A « find/add peak Fg
& = o e 'f' o g s integrate F10
. @ zoom izl
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% g .- ~s assignment copy sh-F1
' 22 ¥ ) .". 7 7 s assignment guess sh-FZ
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Uprava kontur:

pplications »~ Places ~

M ntourDialog »

rucné prepsat hodnoty

upravit tazenim mysi

env Fri23Jan,15:09 @ 4, O

View: G8SG DOF-C0SY —

Lowest. Levels

Factor

Positive [3,94et06 |3

.40

Negative [-3,%4et06 |9

.40

File Edit View Search Tefninal Help

Color

red —

gresn —

ﬁdurec@teslin FRVS_s\ Mcral$ sparky

AE%iJ bpply | Close | Help |

ct

s Select Fl
~s Center F2
~ add grid both F3
~s add grid horz Fd
~ add grid vert ES5
~ add label Fd
s add line E7
~ find/add peak F8
s lntegrate F10
¥ zoom il al
w duplicate & zoom ziz
s assignment copy sh-F1
ws assignment guess sh-FZ2Z

[r=1300
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Uprava kontur:
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priblizeni spektra:

Applications » Places » mew -

klavesova skratka: zi (zoom in)
prednastavené priblizeni

enw

mod mysi — zoom: kldvesa F11
kliknutim a tazenim mysi
se vybrany region zvetsi na velikost okna

Mon 26 fan, 17:00 @3 4 O

File WView Pesk Windows Extensions Help

fob new peaks

Ij__ldurec@teslin ~1% sparky

e Edit View Search Termina

Zp

Help

select

center

add grid both
add grid horz
add grid vert
add label

add line
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e
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peak picking: maod mysi — find/add peak: kldvesa F8
kliknutim se pfida jeden pik,
oznacenim oblasti se pridaji piky vSude kde se nachdzi maximum/minimum

Applications » Places » @evwv eny Mon26 an,17:04 @ ¥, O «

File WView Pesk Windows Extensions Help

fob new peaks Ij__ldurec@tesun ~1% sparky

Zp

~ Select Fl
~ Center F2
~ add grid both 175
~ add grid horz Fd

~ add grid & 75
ﬁad label —,

~ add line F7

4 find/add peak F8
integrate Fl10
M

~r duplicate & zoom Flz
~s assignment copy sh-F1

~s assignment guess sh-F2

e 4,2 4,0 3.8 3.6 3.4 32 30 2.8 2.6 2.4 i 2.0 1.8
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peak picking: uUprava velikosti ornamentu (pikl, popisk(...): ot = sizes = upravit velikost
podle potfeb (vhodné 0.05) = apply

Applications » Places » @evwv eny Mon 26 Jan, 17:10 g ¥, O «

File WView Pesk Windows Extensions Help

fob new peaks {furec@teslin ~1% sparky
30 new peaks
30 new peaks

~ Select Fl
~ Center F2
~ add grid both 175
~ add grid horz Fd
~ add grid vert 75
~ add label Fa
~ add line F7
4 find/add peak F8
~r lntegrate F10
s ZOOm malal
~r duplicate & zoom Flz
~s assignment copy sh-F1
~s assignment guess sh-F2

e 4,2 4,0 3.8 3.6 3.4 32 30 fan 2.6 2.4 i 2.0 1.8
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peak picking: vybér: méd mysi — select: klavesa F1
kliknutim se prida oznaci jeden objekt,
pretazenim mysi (nebo Shift+klik) se prida vice objekt(

Applications » Places » @evwv eny Mon26 an,17:34 g ¥, OO «

File WView Pesk Windows Extensions Help e ew Search Termir
Fo5 rew pedks Ij__ldurec@teslin ~1% sparky
30 new peaks

30 new peaks

Mo accelerator for po
Mo accelerator for thr
Mo accelerator for hr

ot

4 select F1l
center F

~ * F3
~ add grid horz Fd
~ add grid vert 75
~ add label Fa
~ add line F7
~r find/add peak F8
~r lntegrate F10
s ZOOm malal
~r duplicate & zoom Flz
~s assignment copy sh-F1
~s assignment guess sh-F2

e 3,40 3,3 3,30 3B 3,20 3,15 3,10 3,05 3,00 2,95 2,90 2,85 2.80 275
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peak picking: vytvoreni centralniho piku se zvolené skupiny pikl — pg
(uzitecné prave pro multiplety v COSY spektrech)

Applications » Places » @ew v

enw

Mon 26 Jan, 17:40 32 4} O «

File WView Pesk Windows Extensions Help

Fo5 rew pedks Ij__ldurec@teslin ~1% sparky
30 new peaks

30 new peaks

Mo accelerator for po
Mo accelerator for thr
Mo accelerator for hr
Mo new peaks

Mo accelerator for fz
Mo accelerator for gf

Pg

WLosa) 33 830 3%/ 220 315 a0 306>%i0 2% 290 28 280 7

~ E— -

4 select F1l
~ Center F2
~ add grid both 175
~ add grid horz Fd
~ add grid vert 75
~ add label Fa
~ add line F7
~r find/add peak F8
~r lntegrate F10
s ZOOm malal
~r duplicate & zoom Flz
~s assignment copy sh-F1
~s assignment guess sh-F2

[r=1300
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peak picking: seznam pikt — It

Applications » Places » @akL\StD\aLog- eny Mon 26 Jan, 17:52 @ 4, O «
Assignment wl w2 Ij__ldurec@teslin ~1% sparky
T SEIOE] S0
B 2,952 7o S B
= 2.930 3.261
FoF 2.138 %L 5]
=7 2.138 F. 708
B 8.678 8.875
TR 8.607 §.608
= 5o S 8.608
H=g SRS 8.673
T=F 4.720 abL T
= T 3.91%8
FoF 2595 4,727
=7 3.258 4.725
BT 2Ly kel
TR e 0 2.50%
= 3.263 L6
Search for: [
Update | Save, .. | Options, , . | Close | Help |
~ Select Fl
~ Center F2
~ add grid both 175
~ add grid horz Fd
~ add grid vert 75
~ add label Fa
~ add line F7
~r find/add peak F8
~r lntegrate F10
¥ zoom F11
~r duplicate & zoom Flz
~s assignment copy sh-F1
~s assignment guess sh-F2

[r=1300
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vyznaceni spinovych systému:

Applications » Places » @ew -

Pridani vertikdlni i horizontalni linie: klavesa F3
Pridani horizontalni linie: kldvesa F4

Pridani vertikalni linie: klavesa F5

Pridani usecky: klavesa F7

env Mon 26 Jan, 18:00 @ # O

File WView Peak Windows Extensions Help

fob new peaks

30 new peaks

30 new peaks

Mo accelerator for po
Mo accelerator for thr
Mo accelerator for hr
Mo new peaks

Mo accelerator for fz
Mo accelerator for gf
4 new peaks

to accelerator for zi
4 new peaks

1t

F4

F7

~ Select Fl
~ Center F2
~ add grid both 175
~ add grid horz Fd
~ add grid vert 75
~ add label Fa
~ add line F7
~r find/add peak F8
~r lntegrate F10
¥ zoom F11
~r duplicate & zoom Flz
~s assignment copy sh-F1
~s assignment guess sh-F2

[r=1300
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vyznaceni spinovych systému:

Uprava farby ornamentu (¢ar, popisku...): ot - color -
oznacit objekt/y = zvolit barvu dle libosti - apply

Applications »  Places » eny Mon 26 Jan, 18:11 g ¥, O «
File WView Peak Windows Fxten.dons Help E
fob new pe
30 new = ; x|
escription: 1 line
o ' y 5
1 Lock pozition
Color .., | tote o, I Sizes .., | Yigibility ., | .
7 i 3,0
o o ) ]
3.5
4.0
4.5
5,0
ot
Bh
black
white
gray ()] 4 select Fl
red < center F2
Ereell ~ add grid both 175
blue 6.5 ~ add grid horz Fd
vellow ~ add grid vert E5
magenta ~r add label Fé
cyan T = ~ add line F7
light blue ~ find/add peak F8
light areen ~ integrate F10
Light yellow L5 ~s zoom F11
gold s duplicate & zoom Flz
orange s assignment copy sh-F1
pink &0 ~s assignment guess sh-F2Z
beige
turquoise
coral 2.5
MATOOI
purple ;
tomato R
— i) 9,10 8.5 80 iy .0 6.5 8,0 L i 4.5 4.0 &h) 3.0 20 a0 1.5
Close i
-
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pfifazovani signalu:

oznacit pik: mod mysi — select: klavesa F1 - klavesova zkratka at — assignment - vepsat

oznaceni skupiny (napfr. zkratka rezidua) a oznaceni atomu (napr. NH)

wla w2 - apply
Applications » Places » @W‘

podle rezonance v osi

env Tue27Jan,11:32 @ #, O

———
Fjw Peak Windows Extensions‘ﬂﬁi\

\ E durec@teslin ~]$ sparky

B Axis Group &tom Fesconance Peak

o (W owl IHCrs NH 8,670 8,676
wi 1H|Cys [H 8,675 8,675
\ Eesonances

Cys WH 5.675 |A

CysNH-NH

=~

Resonance Peaks .. I

Guessing ... |

Ok | fpply | Close | Help |

at

W@. 00 8% 2,90 8,85 8,80 87 8,70 8,66 8,60 8,55 8,80 8,45

LOL OR GRGR ORGSR GR 4R ¢R SR 2

slalizge

center

add grid both
add grid horz
add grid wvert
add label

add line
find/fadd peak
integrate

Z00Mm

duplicate & zoom

assignment copy

mal
s
F3
e
e
Fe
7
Fe
F10
F11
133l

sh-F1

assignment guess sh-FZ2

I~ E—

[r=1300

| durec@teslin.ncbr.muni.cz: fhome/... @ Pointer Mode Sparky 3.110 I @ GSSG_DQF-COSY —- selected Assignment GSSG_DQF-COSY
a = & Sparky | = B Assig

1/4




pfifazovani signalu:

kliknutim na oznaceni osy se ze sezhnamu prirazenych frekvenci vybere pfrirazeni, které je
nejbliz k frekvenci aktualné vybraného piku v dané osy (nemusi byt nutné spravnéll),
dvojklikem na radek seznamu se pak nazev skupiny a atomu doplni k aktualnimu piku

Applications » Places » ﬂsignbialog- eny Tue27Jan, 11:52 &3 #, O ~

File WView Pesk Windows Extensions Help

E durec@teslin ~]$ sparky

Axis Resonance Peak " /]
Wl 1H| 4, Tad o
W w2 1H[Cys [N |8.675)  8.673
E 4.0
Cly NH 5.607 [N
Cy e MH L@ g2.R7H »
4,2
—i'f 4,3 J

Resonance Peaks ... |

= 4 select Fl
- 4.4 ~s Center FZ
GUESSJ_HE oo | | | ~ add grid both F3
. ~ add grid horz Fd
I ~ add grid vert T
Ok | &pply | Close | Help & add label re
4.5 < add line F7
~- find/add peak F8
+s integrate F10
s ZO0m Fl1
4.6 + duplicate & zoom s 7
+s assignment copy sh-F1
+s assignment guess sh-F2
i L
1Y
I ¥
W L1 9.0 34 3,8 8.7 8.6 2.0 8.4 L 8.2 8.1
</ 1 \ ‘/ L 1213l
i
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pfifazovani signalu:

zkratka tb — tabulka prirazeni
rezidua vs. atomy,

moznost zobrazeni statistiky

moznost exportu do

textového
(= Save)

souboru

(= Options)

zkratka It — seznam
pfifazenim, prip. s da

pikd ji
S

ZS
imi da

ty

Applications » Places » @somanceTableD\aLogv eny Tue27 Jan,12:06 g 4} O «
File WView Pesk Windows Extensions Help File E e
j_ i‘g durec@teslin ~]$ spa
% Molecule / Condition: — Assignment Wl w2
—
Py Show chemical shifte? SYSEE";: z'zég g'g; A
o] B yeHa— . .
domsen de"latloqn‘g‘ cysib'-Ha 2.935 4.727
I Show assignuent counts? CysHb'-Hb' 2.932 2.930
I Show predefined resonances? CysHb'-Hb'' 2.930 9 B
Ha Hb Hb' E i He NH CysHb''-Ha 3.258 4.725
Cys| 4.7z4 = 2.932 3.261 = 8.675 [& CysHb''-Hb"' 3.263 3.261
Glu| 3.794 2.138 = = 2 Balal - | CysMH-NH 8.676 8.675
Gly| 3.921 - - - - 8.607 zluHa-Ha 3.795 3.793
i GluHb-Ha 2k aiE )5 el
il b GluHb-Hb 2.138 24138
it I GluHb-He AT T L3
GluHc-He 2.512 2.509
GlyHa-Ha 3.923 3.918
¥ GlyHa-NH 3.921 3.606
I : GlyNH-NH 8.607 8.608
: Ay i
Update | Save... | Cloge I Help | i ..:«L i -
i 4
Search for: ]
Update | Save, .. | Options... | Close | Help |
1t 2.8 B
£
|
i |
x 3.0 |
| 4 select Fl
=i ~ center e
i 3.2 | < add grid both F3
i) .I ~s add grid horz Fd
I| ~ add grid vert T
3.4 | ~s add label a3
s add line F7
~- find/add peak F8
3,6 | +s integrate F10
s EZO00m Fl1
P + duplicate & zoom s 7
! i“i 3.8 +s assignment copy sh-F1
+s assignment guess sh-F2
{
i
4.0
4.2 !
|7
Wuz 4.4 4.2 4.0 3.8 3.6 3.4 8. 2 2.8 2.6 2.4 2 2.0 1.8 1.6 1.4
" .
= I L] [r=130)
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prace s vicero spektry:
prirazeni z jednoho spektra je k dispozici i pro dalsi spektra
- otevrit ROESY spektrum: fo - nacist GSSG_ROESY.ucsf = prizpUsobit vzhled (kontury, barvy,

velikosti...)

eny Tue27Jan,12:35 g 4} O «

B GSS5G_DQF-COSsY B GSSG_ROESY —- selected



prace s vicero spektry:

Vewv 4

zobrazeni prifazenych (primérnych) rezonanci na okraji spekter - vR

Applications » Places » @Wv eny Tue27Jan,12:38 g 4} O «

—

Hys4)
HNATD
EHSAD
EHATD
EHNTD
< JHEED
AHEA]
SHOTD
qHTE
HIS4)
HNATD
BHSA])
BHATY)
EHITH
< JAHS4])
QH=AT
SHITD
QHITS

oo

-3

@

o

e
o —
&
00—
g
o
o
.
G5
E—

3 urec(@teslin.ncbr.muni.cz: ome/... o ointer Mode ari - _ - ! — selecte: -
= linnch fhomef... | @l Pointer Mod & Sparky 3.110 [ @ ess6_DaF-cOSY — selected & GSSG_ROESY 1/4




prace s vicero spektry:

prirazeni ROESY pomoci at:

Applications » Places » EsignDialog v eny Tue27Jan, 12:45 &3 4, O ~

GluHb-Ha

Z1luHb—Hc GluHb—Hb

|

urec@teslin.ncbr.muni.cz: fhome/... | g Pointer Mode Sparky 3.110 | El GS55G-DGF-COSY | B GSSG-ROESY —- selected ignment GSSG_ROESY



prace s vicero spektry:
synchronizace zobrazeni spekter: zkratka yt — umozni soucasné posouvat zesynchronizované

osy vicero spekter kdyz se posouvame v jednom z nich,
zakliknout osy a spektra, které chceme vzajemné zesynchronizovat - Synchronize

eny Tue27Jan,12:53 g 4} O «

GluHb-Ha GluHb-Hc luHb-Hb

% % b

GluHc—-He

CysHb'-Hb'' CysHb'-Hb'

CysHB' -Hp''

J& a9
B ¢ CysHb''-Hb"'

X

GluHa-Ha

zlyHa-Ha ‘




