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Nice/New functions in Topspin2.1
(few examples)



Example 1: multi windows

Window numbering
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Example 2: Acquisition and processing up to 8D
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Example 3: Topshim is faster than gradientshim

Example 4: Spooler

EEX
LS Ciata object I owner Estimated time Estimated start | Estimated termination
et Funning  Dofdatafcfchang/nmetop21/32/pdatan cfchang nia n/a n/a
expt Waiting D:/data‘cfchang/nmrtop21/33/pdatan cfchang néa n/a n/a
et Waiting O:fdata‘cfechang/nmrftop21/34/pdatadt cfchang nia n/a n/a
expt Waiting D Adata‘cichang/nmetop21/35/pdatan cfchang rn/a r/a n/a
expt Waiting D:fdata/cfchang/mmrtop2 1/36/pdatad cfchang n/a néa néa
et Waiting Cifdata‘cfichang/nmrtop2 /3 7 /pdatadt cfchang nia na nia
expt Waiting D:/data/cichang/mmrtop21/38/pdatad cfchang n/a néa na
expt Waiting D:/data‘cfchang/nmrtop21/39/pdatan cfchang néa n/a n/a
et Waiting Oifdata‘cfechang/nmrftop21/40/pdatadt cfchang nia n/a n/a
expt Waiting Di/data‘cichang/nmrtop21/4 1/pdatan cfchang rn/a r/a n/a
expt Waiting D:fdata/cfchang/mmrtop21/4 2/ pdatai cfchang n/a néa néa
et Waiting Cifdata‘cichang/nmriop21/4 3fpdatadt cfchang nia na nia
expt Waiting D:/data/cichangmmrtop2 1/44/pdatai cfchang n/a néa néa
expt Waiting D:/data‘cfchang/nmrtop21/45/pdatan cfchang néa n/a n/a
et Waiting Difdata’cfechang/nmrftop21/46/pdatadt cfchang nia n/a n/a
expt Waiting DiAdata‘cichang/nmetop21/4 7/pdatan cfchang rn/a n/a n/a
expt Waiting D:fdata/cfchang/mmrtop2 1/48/pdatai cfchang n/a néa néa
et Waiting Cifdata‘cichang/nmrop21/4 3/pdatadt cfchang nia na nia
expt Waiting D:/data/cichangmmrtop2 1/20/pdatad cfchang n/a néa na

( click on Spooler = you can check or modify the running status ) 6
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e,
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Example 5: “Users” directory for pulseprogram and parameter set

Bruker default pulse program directory (xxx\Topspin2.1\exp\stan\nmr\list\pp )

L’ Pulse Programs
File Options Help

Search in names 7] v | Search |

Class = Any v| oim=|any v [ an |
Daz.incl De.incl Celay.incl Grad.incl
Faram.info FPulprog.info README Felations.info Swsconfinc

fUpdate info
| 2 L A

aded11etgpjcrdsp

adeq11etgprdsp

arden11etgprdsp 2

aden11etgpsp

User’s Pulse program directory
(HFNMRC staff or users : xxx\Topspin2.1\exp\stan\nmr\list\pp\user )

rﬂ Pulse Programs
File Options Help

search in names 7] v | search |

Qurce = IC:\BrukehTOF‘SF‘INE.1\E:{p\stamnmrxlists\pp\user v

[HICCH trosy o 11_spinecho.yp tt B d_i+1 B d i+1.td B fyh i+1.tt

B fyh ii+1 B fyh ii+1 bt B fyh ii+1_new. tx B B o i+1
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Solids.incl aasxt2 EA 1D aasxt? EA 30 AA5ZN0E aasznoe2

aasztl EA 1D aaszt1l EA 3D aawthtu Aang 3919 ChoanhgpwgZd
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Bruker default Parameter Set directory
(xxx\TOPSPIN2.1\exp\stan\nmr\par )

[ Parameter Sets: rpar *

File Options Help

Search in names 7] - |

Search |

mamipar

HFNMRC standard Parameter Set directory
(xxx\TOPSPIN2.1\ejxjp\stan\nmr\par\user )

[ parameter Sets: rpar *

File Options Help

(ALZEND APSY HMCACE 32 APEY HNCA 32 APEY HNCOCACE 32 APEY HNCOCANH B2 G
APEY HMNCOCA 42 APEY _HNCO 32 B111G EESTFPEOFILE B _HMNCACBGP 3D
B_HMCACBIGP3D B_HNMCACOGPSD B_HNCAGPSD B_HNCAIGPSD B _HMCOCACEGPID
B_HNCOCAGP3D B_HNCOGP3D BE_HNCOIGP3D E_HEQCETF3GPEI C13APT

C13CPD C13CPR32 C13CPDEN C13DE455N C13DERPT135

C130EPT 1350 C130EPT45 C130DERPTS0 C13G0D C13RUMP

C131G C13MULT C130FF C13PPTI C13RESOL o
C135ENS CBCACONHGRSD CECACONHGPWGSD CEBCANHGRSD CBCANHGPWGESD

Source :iC:RBrukeﬁTDF‘SF’INZ.Hexp\stamnmﬁpanuser b

Search in names [*7] [ Search ]| /
tstd 10 13C DERPT135 std 1D 13C_DERTS0 std 10 13C ZGDC std 10 _1H P11 std 10 1H FP1331

std 1D _1H P3919 std 1D 1H G std 10 1H ZGGPYWG std 10 1H ZGPR std 10 1H Zgesop

std 1D 1H Zggpws std 2D (HbChiCgCdiHd std 20 13C HMOAC std 20 13C HSQC CT std 20 13C HSQC ET
std 2D 18N HSQC ET std 20 18N HSQC ETEI std 20 18N HSOQC FAST std 2D 18N HSOC WG std 20 18N NOE

std 2D 18N NOE TR std 2D 18N T1 std 20 18N T1 TR std 20 18M T2 std 2D 18N T2 TR



Example 6: new pulseprogram (Music type)

[v]
Fi

le Options Help

Pulse Programs

Source = |[fopt/topspin/exp/stan/nmr/lists/pp ‘V|

|Search in names [*7] ‘V| Search |

All

music_cm_3d

mUsic:

Met{M) S0 sequence with inverse correlation for triple resonance using inept transfer steps CH2 selection FLIH(CM2)) ->

music_cm_3d_2

mlsic:

Met(M) 30 sequence with inverse correlation for triple resonance using inept transfer steps CH2 selection F1(H(CH2)) - >

music_de_3d

music:

Asp(D) or Glu(E) 30 sequence with inverse correlation for triple resonance using inept transfer steps CH2 selection F1{H(CH2)) - >

music_de_3d_2

music:

Aspi(D) or Glu(E) 3D sequence with inverse correlation for triple resonance using inept transfer steps CH2 and CON selection

music_fhyw _3d

music:

Phe(F)/His(H)/ Tyri(¥) or Trp(W) 3D sequence with inverse correlation for triple resonance using inept transfer steps CH2 selection

music_fhyw_3d_2

music:

Phe(F)/His{H)/ Tyri¥) or Trp(W) 3D sequence with inverse correlation for triple resonance using inept transfer steps CH2 selection

music_gly_3d

music:

Gly(GC) and/or Asn(MN)/CIn{Q) sidechain 30 sequence with inverse correlation for triple resonance using inept transfer steps CH2

music_gly_3d_2

music:

ClyiC) and/or Asn(M)/Cln(Q) sidechain 30 sequence with inverse correlation for triple resonance using inept transfer steps CH2

music_ile_3d

music:

Ile(l) 3D sequence with inverse correlation for triple rescnance using inept transfer steps CH3 selaction F1(HICH3)) -> F2(C->->Ca,tl)

music_ile_3d_2

music:

Ile(l) 3D sequence with inverse correlation for triple resonance using inept transfer steps CH3 selection F1(HICHI)) -> F2({C->->Ca,tl)

music_kr_3d

music:

Lys(k) and/or Arg(R) 3D sequence with inverse correlation for triple resonance using inept transfer steps F1(H) -> F2(C->->Catl) ->

music_kr_3d_2

mUsic:

Lys(k) and/or Arg(R) 30 sequence with inverse correlation for triple resonance using inept transfer steps F1(H) -> F2(C->->Catl) ->

music_lavia_3d

music:

Leu(L)fAlalA) or Val(V)flle(l)/AlatA) 3D sequence with inverse correlation for triple resonance using inept transfer steps CH3 selection

music_lavia_3d_2

music:

LeuiL)/AlalA) or Val(V)/llell)/AlalA) 3D sequence with inverse correlation for triple resonance using inept transfer steps CHS selection

music_pro_1_3d

music:

Pro 30 sequence with inverse correlation for triple resonance using inept transfer steps Fl{Ha) -> F2(Ca) -> F2(C=0) -> F3(MN(Pro),tl)

music_pro_1_3d.2

music:

music_pro_2_3d

music:

J
Pro 3D sequence with inverse correlation for triple resonance using inept transfer steps F1(Ha) -> F2(Ca) -> F2(C=0] -> F3(N(Pra})
Pro 30 sequence with inverse correlation for triple resonance using inept transfer steps F1{Ha) -> F2(Ca) -> F3(N{Fro),tl) > F2{Ca) ->

music_pro_2_3d.2

music:

Pro 3D sequence with inverse correlation for triple resonance using inept transfer steps F1(Ha) -> F2(Ca) -> F3(N(Pro)) > F2(Ca,tl) ->

music_gn_3d

music:

Gln(Q) and/or Asni(lN) 30 sequence with inverse carrelation for triple rescnance using inept transfer steps NH2 selection FL{H(NHZ))

music_gn_3d_2

music:

Cln(Q) and/or Asn(M) 3D sequence with inverse correlation for triple rescnance using inept transfer steps NHZ selection F1(H(NHZ))

music_ser_3d

mlsic:

Ser 3D sequence with inverse correlation for triple resonance using inepttransfer steps CH2 selection F1(H(CH2)) -> F2{C->->Catl)

music_ser_3d_2

music:

Ser 3D sequence with inverse correlation for triple resonance using inepttransfer steps CHZ2 selection F1(HICH2)) -> F2{C->->Ca,tl)

music_tavi_3d

music:

Wal(V)/leil) andfor Thr(T)/Ala(A) music: 3D sequence with inverse correlation for triple resonance using inept transfer steps CH3

music_tavi_3d_2

music:

Wal(Wi/lleily andfor Thr(T)/AlalA) 3D sequence with inverse correlation for triple resonance using inept transfer steps CH3 selection

music_trpe_2d

music:

Trp(Wie 2D sequence with inverse correlation for triple resonance using inept transfer steps F1(H(Me)) => F3({Ne) -> F2(Ce) ->

| ok || cancel || Edit |




Example 6: new pulseprogram (for APSY & 4D experiments)

<

I

ile thions HEIP Sourze = |foptitopspin/zxg/stan/nrrr/lists/ pp v

Pulse Programs _ . %]

Sezrck innames [*7]|*| Search |

Class = |Any ¥ | Din = |Any |*

All
rd_hneca_32 3,2 AD-HKCA (APSY) 30 sequance with inverse correlation for triple "esonance using multiple ineat t-ansfer steps FLIH) => F3il) -> F2{Catl)
rd_hnecach_32 3,2 AD-HKCACE (APSY) 3C sequence with inverse correlation for -riple rescnance using multiple inept transfer steps F1iH) -> F3(N) -> F2(Ca
rd_hneo_32 3,2 AD-HNCO (APSY) 3D sequence with inversz correlation for triple resonznce usine multiple inept transfe- staps FL{H) -> F3IN) -

rd_hncoca_42

¢,2 AD-HNCOCA (APSY) 4D sequence with inverse ccrrelation for triple resonance using multiple nept transfer steps FLIH) -> F3(N) -

rd_hneocach 32

3
3,2 AD-HNCOCATE (APSY) 3D sequence with inverse correlation for triple resonance using multiple inept transfer steps =1(H) -> F3(M) ->

rd_hneocanh_62

6,2 A0-seq,-HNCOCANH (APEY) 6D sequence witd irverse zor-elztion for triple resonance using multiple inepttransfer steps FL(H, t1) ->

added

kkkkkkkkkkhkkkhkkkkkkhhkkkhhkkhkkhkhkkhhkkhhkkhhkkhkkhkkhhkkhhkkhhkkhkkhkkhhkkhhkkhkkhkkkhhkkhkkkx

differences to 07/07/16

hsgcnoesyhsgcncgp4d 4D HSQC-NOESY-HSQC
hsqgcnoesyhsqcccgp4d
hsgcnoesyhsqgccngp4d
hsqgcnoesyhsqcnngp4d

0K Cancel Edit

14



Example 7: APSY

EM Bruker TOPSPIN 2.1 on AV600C as cfchang

File Edit View Bss{l1=(18 Processing Analysis Options Window Help
0 @ @ & | Interactive Acquisition Guide [topguide] | B @ O & G » m @ w T F 0O
*2 /2 *8 /8 * ' Data Acquisition Flowchart (et PR3+ -3 ELWR

1 TARIGRES  Basic/Selective Experiments

Fast Acquisition Methods APSY (Automated Projection Spectroscopy)

ICON-NMR
Adjustments 4

S. Hiller, F. Fiorito, K. Wuthrich and G. Wider, Proc. Nat.
Acad. Sci. USA 102, 10876-10881 (2005).

Automated Projection SpectroscopY (APSY).

15



Brief Introduction to APSY

16



Automated Projection SpectroscopY (APSY)

Part I. Acquisition using Projection Spectroscopy

Background:

Multidimensional NMR could help to solve the problem of overlapping

10.00

40.00

10.00

13C

17



However, multidimensional NMR is time consuming
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4rF1=128, i.e. 128 # FID
B2 644 48 4rF1=128, F2=64

128*64 B FID, R|Z 68.2/] pF

*How could we keep the resolution and also save the machine time?

- Rapid Acquisition Methods !!
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ESSE |, 2009 NMR User Training Course | - New Software in HENMRC . sE&ssi5s8

(2009.2.25)
o 2008 NMR User Training Course Il : Introduction to Fast NMR methods ... s 238
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Method: Projection Spectroscopy
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Method: Projection Spectroscopy t1=t*sin(a) & t2=t*cos(a)

Example: 3D HNCO experiment
single evolution during t, only: 2D H,C plane (o = 909)
single evolution during t, only: 2D H,N plane (o= 0°)
simultaneous evolution during t, and t,: 2D H,NC plane (o = n©°)
'y -
t‘l N

At, *sin (a)
At, * cos(a) unit vector'p,

2

MMR Benuzertagung &

P

L,

- 7. Mowvember 2007, Ettlingen  Dr. D Moskauw - Schreller zu Daten mit einer Projektionsmethode 11 Bruker BioSpin

(From Bruker APSY docuniént)



Method: Projection Spectroscopy

Consequence of Reduction of dimensionality:
Shift information of reduced dimensions is lost, but:
- Shift information is coded as a distance

- By additional splitting of single peaks

2-dimensional, one selected peak 2-dimensional, one selected peak
With information about shift in Z Information about shift in Z coded
in a distance

dimensionality: dimensionality:
full reduced )
NMR Benuzertagung 6. - 7. November 2007, Etlfingen  Dr, D Moskauu - Schreller zu Daten mit einer Projektionsmethode 10 Bruker BiuSpin

(From Bruker APSY docuntnt)



Projection of peaks in 3D box to XY Plane

Peak’s information on Z-axis is coded in distance
of peaks at different projection angles

Overlap in XY could be resolvex? by
different projection angles




Method: Projection Spectroscopy

[+] 7 Bruker TOPSPIN 2.1 on av600 as cichang

File Edit View S5pectrometer Processing Analysis Options Window Help
DaBReEB(dad4 440 MMyt tBE oD LrewTH

2298+ XEAHOEAQRQAQEe » Gt L[5 W R

'.AP'SY_DD.UZHDQ_I 1 1 /opt/topspin cfchang

[ Row]r L [RIB[E- B B[ % 1% 20 $s ds S[ul & B[+ — ] |

col = 7759 ppn S 4R59AR.987 Hr Tndey =

rom : -8.88 ppm / -1338.86 Hz Index =

-4  -8& F1lppml

-2

2 0

4

w
o

10

F2

T
[Ppm]

Acquisition information

no acquisition running

VTU Spooler

[Kelvin] | queued:

delay ed:
295.0 cron:

Time
0 18:53

0| Feb23

23



[v] s ; Bruker TOPSPIN 2.1 on avb00 as cichang
File Edit View Spectrometer Processing Analysis Options Window Help

212" 8+

= E A PEARQLAAQ[oE e » b1 4|5 W R

i’APSY_DD.IJZl?Dg_l 1 1 /opt/topspin cfchang
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Part Il: Automatic data analysis

Background:

*What we need is a peak lists with all chemical shift information

*Then, based on the peaks correlation between different spectra, chemical shift
could be assigned

CBCACONH HNCACB
122 24 1196.61 117 .55 115 38 P0G 12005 11280 124 43 11 3 80 124 43 D1 lgpapern 122 24 116.61 11755 115 38 1ONE O 1005 113 B0 124 43 113 80 124 43 91 Ippm
F& QT K8 Ko H10 a1 T2 D13 T4 K15 | 10,00 F& [~ g K8 K9 H10 11 T2 D13 T14 K15 |- 1
20.00 20.00
- | a3 30.00 - 30.00
| e |
<D
= & € o =
50.00 s0.00
>
=
= it
- souoo
he————




» Projection —Reconstruction Method

0 6°
(TR a0

3D reconstrucion

v

In principle, it is feasible to

reconsfruct a 3D spectrum from a
number of 2D tilted planes i o900
collected at different angles. ) | _
/’ o Slide from M. Tﬂmef{r
[ NUWRFAM. UW-Madison

o After reconstruction, go though traditional 3D data analysis process
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Method: Automatic peak analysis

ATNOS : Peak picking program

» Pick peaks for each projection spectrum

GARPO: Geometric Analysis of Projections

Proc. Nat. Acad. Sci. USA 102, 10876-10881 (2005).

* Analyze all peaks from different angles, and select real peaks

Output: Final Peak List

TE | e e e e e e e e e e e e e e e e e R e e R e e R e e

9 | %2 NOH. peaks @@

B0 | e e e e e e e e e e e e e e e e e R e e R e e R e

i1 |# Mumber of dimensions =
2 |#INAME 1 N
i3 |#INAME 2 0O
i4 | #INAME = H

111. 4508 174 . 4963 . OOOE+Q0D

LQO0E+OC
LO0DE+00
LQO0E+OC
LQO0E+OC
LOO0E+O
LO0DE+O0
LQO0E+OC
LQO0E+OC
LO0DE+00
LQO0E+OC

mmTmMTIMMTIMTMTMIMTIMTIMIM

L S

L S

L S

L S

L S

35 1 114.591=3 165, 7465 44100 1 U 0 000E+00 O
i 2 115. 4312 173, 2002 F.7997 1 U 0.000E+00 0
37 3 1266308 163, 4641 9.1242 1 U 0.000E4+00 0O
iz 4 11,7820 171.1912 2.5505 1 U 0.000E+00 0O
39 5 122.6248 171.1545 7.7035% 1 U 0.000E+00 O
o B 115. 0694 175%. 2307 $5.3105 1 U 0,000E+00 O
11 7 120.6924 1700, 2207 s.oped 1 U 0.000E4+00 0O
12 = 110. 66328 171.3524 2.7585 1 U 0.000E+00 0O
13 9 116, 735035 16k . 4779 F.9777 1 U 0.000E+00 0
14 10 B.5844 1 U 0O o
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Summary for APSY

Set up a “parent”
experiment

(with optimize AQ and
Process parameters)

|

Collect different
projection angles
(based on “parent”
eda setting)

!

FT each projection
plan (based on “parent”
edp setting)

!

PK each projection
plan and Analyze all
peak list

Final Peak List

*The same as setting up regular experiment

*Define the projection angles ( use default values)

*Could run all angles or let the program decide
how many angles to collect

sAutomatic FT (xfb)

*Change edp setting and re-process if necessary

eAutomatic analyzing and show Result

*Change GARPO setting and re-analyze if necessary
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Running APSY in HFNMRC

29



NMRs in HENMRC

System | AV500 AV600 AV600 AVIII600 AV800
IBMS IBMS CHEM IBMS IBMS
Hardware | AVANCE AVANCE AVANCE AVANCEIII | AVANCE
Cryoprobe | Cryoprobe Cryoprobe | Cryoprobe
ATM
Operation | Linux* Linux Windows Linux Linux*
Software | Topshin2.1* | Topshin2.1 | Topshin2.1 | Topshin2.1 | Topshin2.1*
APSY YES * YES NO (demo) |YES YES *
Process | YES YES YES NO YES
using
Xwinnmr?
BSMS YES YES YES NO YES
Keybord

* Will be available in March, 2009
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How to run APSY in HFNMRC

Set up a “parent” STEP1 : rpar stdl APSY*
experlment

(with optimize AQ and
Process parameters)

Bruker, TOPSPIN 2.1 on av600 as cfchang
File Edit View Spectrometer Processing Analysis QOptions Window Help

DaD@&@luai 44 ML d #8000 8w 7 ¥
2288 K2 EH WEARRQAE e >t 12233+ -3 E|dw:

|.APSY DD.021709 1 1 jopt/topspin cfchang =

[ Spectrum r ProcPars

MequPars ’/T|t|c rpulscprc-g rpcaks

Integrals rSumplc rStructurc ’/Fid |.-'\ct::|u |

APSY_HNCO_32 (ZDto 2O rd_hnco_32
v]

File Options Help

Search in names [77] Search

stdl _APSY-HMN(CO)CACB_rd_hncocack 32
stdl _APSY-HMN{CO)CA _rd _hncoca_4 2

stdl _APSY-HMCACE rd_hncack_22

stdl _APSY-HMCA _rd_hneca_32

etd L APSY_HNCOCANE rd hncocanh 62
stdl _APSY-HMNCO_rd_hnco_32 I
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STEP2 : set up eda and edp , then collect the “parent” spectrum

g

Bruker TOPSPIN 2.1 on av600 as cfchang

File Edit View Spectrometer Processing Analysis Options Window Help

OB & BB i 4L Fdivbhih:48od o @wFEF 0 [TE
2p2m s N A PERAQE| o >
T e o

f_Spectrum | ProcPars | AcquPars | Title | PulseProg aaks ntegrals a e tructure i

Parent data set

RAW 13 plane numlzuar 1 a.yrum APSY D02 I LE
| | r=
I | 't o~
f A i [,
| [1 M 1 b ! i
@ i ik ul
L Ny (W) [
) i
Hil i
a ¥ ! L
WA AR (e
@ I“ | —‘
ﬂ i
b i
@] | I
= -
|1 —
D o
o
@ =
[
e
—
| o
.
@ -
0 b @w i | M i o
t . T T
9 8 7 F2 [ppm]
Acq inform Lock WTU Spoaler Time
-- [Kelvin] | queued: 0 18:58
no acquisition runnin q delayed: 0
B 2950 |« o| Feb23 32




How to run APSY in HFNMRC

STEP3 : open APSY manual

Set up a “parent”
experiment

Bruker TOPSPIN 2.1 on avb00 as cichang

(with optimize AQ and
DaD@ e mBigfads 44 il At d8odsor s @(w T3
PFOCeSS pal’ameterS) 2 2 *8 /& + X §|fy+/- S E A& S E e » st L2233+ — 2 E|SWR
;.APSY_DD.IJZl?l]!l 1 Ifuuu’lupsuin cfchang

1 ![Spectrum | Proc3a/| AcquPars | Title rPJIseProg (Peaks | Integrals | Sample I/Structure | Fid |Acqu |;

APSY_HNCO_ZZ 420 to 20D rd_haco_32

File Edit View Spectrpmeter Processing Analysis Options Window Help
""" [

Collect different
projection angles
(based on “parent”

eda setting)

!

EM Bruker TOPSPIN 2.1 on AV600C as cfchang
File Edit View B+« Ed Processing Analysis Options Window Help
[0 a3 & inferactive Acquisition Guide [topguide] | & © O & @ » u @ » 7
2 /2 *8 /8 * * Data Acquisition Flowchart
Basic/Selective Experiments
Fast Acquisition Methods

ICON-NMR

Adjustments
33
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=] = data =vailab

EB top21 100 1 D:

Spectrum ! ProcP




STEP4 : Set up different projection angles

v Bruker TOPSFPIN 2.1 on avb0D as cfchang

File Edit View Spectrometer Processing Analysis Options Window Help
O @E@@ & E B deadA AL Fdwhpih 4800808 @lwT 50

2 /28 /8 ¢ X E (Ao (W EH®®SE o] >t L2233+ - F|HWR

| B APSY_DD.021709 1 1 Jopt/topspin cfchang

APSY Management

| Close || apsypan |©Tips

Help on APSY Calculate

[PDFFi

Setup Froj. Angles
[From Parent]

Setup GAPRO Parameters

[From Parent]

tal ExpTime

Re-procass APSY-Series.
[From Parent]

Display APSY—-Results

[

i Kl [l

[I*]

+/- 10, +/- 80, +/- 55, +/- 35 =» 22 angles

{Spectrum rP'ocPars I,Acunars I/Title rPulseProg rPeaks rlntegrals I/Sample rStructure [Fid IAcqu |p
APSEHNCO. S 3T da 20 RS2
@ : fopt/topspin/data/cichang/nmrf/APSY_DD.021709/1/angles.dat
File Edit Search
1 |bFilename: AnglesFile_Dimensjonality3.txt
2 |#Lucaliun: <TOPSHIMHOME > fAp~yD ir /Templales
3 |#Creation: 25jan07,pgs,vs 0.20
4 |#Modification: 02marQ7,pgs,¥s 0.25 (removed #No +index)
5 |#RunLocation:  Starting DATASET of APSY-RUN
& | #RunName : angles.dat
Il : SO _ AR—
Z | #Structure: Angle=Alpha
9 |#Range: 0 <= Alpha <= 90
10 | # === Tines starting with # are co ered as comnents
11 |# ===> blank 1ines are skipped
12 |# === Tines containing les an one element are skipped
=l
14 |#F4ile for Dimensiona
15 | #
16 | #ATpha
17 ===
128 (0
190 | 20
208 | 30
218 | &0
220 20
23| 70
248 | 40
250 | 50
2e8 | 10
270 |80
2524 | 55
2] |3 0,90, +/- 30, +/- 60, +/- 20, +/- 70, +/- 40, +/- 50,
™ ]
e 7]

34



STEPS : Set up GARPRO parameters

—
-
APSY Mamagerme nt EleNEditsaanch
. | BFHdlenane: TemplateParameterGapro. txt
. = #Locatiomn: =TOPSHIMHOME - fApsyDir Templates
Close apsypan ® Tips 3 | #Creation: 26jan07 ,pas,vs 0.20
4 #Modification: OZ2mar07? . pgs,.vs O.25 (Sminl.SminZ ., rrmin)
5 #runLocation: Starting DATASET of APSY-RUN
= #HR ~ 5 = %
Help on APSY Calculate co | FOEEERTER e B e e
o - = #Structure: ParameterName Parameteriyalue
[PDF_F”E] T':'tal E= F:'Tll 12 =] # ===>= T1ines starting with # are c<considered as comments
S || e e RS S o G e e e Rt Oy e e e B R R S B g
o= #Marameter -informatHon
i L e R T e e e
Setup Proj. Angles Rl [N

14 #Metermines the mininal support needed for a candidate.
[From Farent] 15 | #A good value for Sminl is the dimensionality of the exper-iment.
16 | #IFf Sminl +is set < 1.0, Sminl will proportionally scale to the
1F #Fnumber of projections used.
1% FHERESMANZ
19 #Determines the mininal support needed for a candidate.
>0 | #A good wvalue for Sminl 9= the dimensdonaldity of the experdment.
2. | #IFf Sminl s set = 1.0, Sminl will proportionally scale to the
22 | dnumber ol project ives used.
i ] #FaaaDel tamu:
24 #Peak matching tolerance in the direct dimension. A reasenable
25 #value is the digital resalutbinn in the direct dimen<inn.
26 Attt main
27 | #Pweak malching Lolerance in He ur in poinis CpLl)  in Lhe indireco
== #FHdimensions. LFf given In points, 7t will scale with the actual
=49 #anqle. A reasonable value 1is the Targest digital resplutdon in
=0 #trhe Andirect dimen<inn from all prajectinns .
2L | #Typical walues are I0.0 Hz or O.7 pt.
T | 4RSS MNral o
== #Mefines the signal-to-—noise—ratio for peak picking. Typical
=4 #values are 4-10.
=5 Huiater]line:
== #efines the half width of a strip along the waterliine -in Hz,.

Setup CAPRO Pararmeters
[From Parent]

37 = picked.
szl | ———————_—
=38 | sSminl =

408 | Smin2 : =

4 DeltaMu: Fa e

42 man: 3000 1=

430 | s Mratio: 1=

44 haterline: SO0 .0

45

o Parenes | SMiNn; Smin2 >= dimension (ex: 3)

bispiay Apsvy_pesuiq DeltaNu ~ digital resolution in Hz in the direct dimension
rmin~digital resolution in Hz in the indirect dimension
S/Nration: typical values are 3-10

Waterline: halft-width water line in the direct dimension

I | | I 35




STEPG : Set up different projection angles

APSY Managerment

| Closa ” apsypan |@Tip5

Help o APSY
[PRDE—File]

Calculate
Total ExpTime

Setup Proj. Angles
[From Parent]

Setup CAPRO Parameters
[From Parent]

Display APSY -FResults

o foptitopspin/data/cfchang/nmr/APSY_DD. 0.

File Edit Search

1 |bFilename: AnglesFile_Dimensionality3.tx
2 |#location: <TOPSHIMHOME:/ApsyDir/Templat
3 |#Creation: 25jan07,pgs,vs 0.20

4 | #odification: 02mar07,pgs.vs 0.25 (remo
5 |#RunlLocation:  Starting DATASET of APSY-
& | #RunName: angles.dat

il S
Z | #Structure: Angle=Alpha

9 |#Range: 0 <= Alpha <= 90

10 | # ===> lines starting with # are consider
11 |# === blank lines are skipped

12 |# ===> Tines containing less than one ele
13

14

1=

16

17

1=

19

20

21

22

23

24

25

26

27

23

29

30

[v]

NMR Data Erowser:

" Last50 Groups | Alias

(=l

Browser

¢ 3 /optftopspin
& [Jaccept
% [ cfchang
o= [ ~TEMP
¢ CJAPSY_DD.021703_1

1l -rd_hnco_32
12 -rd_hnco_32
£33 -rd_hnco_32
14 -rd_hnco_32
15 -rd_hnco_32
16 - rd_hnco_32
E17 -rd_hnco_32
I8 -rd_hnco_32
19 -rd_hnco_32

- 310 - rd_hnco_32
- 311 - rd_hnco_32
-312 - rd_hnco_32
-—113 - rd_hnco_32
- 314 - rd_hnco_32
- 3 15 - rd_hnco_32
-1 16 - rd_hnco_32
- 117 - rd_hnco_32
-3 18 - rd_hnco_32
- 319 -rd_hnco_32
- 320 - rd_hnco_32
- 321 - rd_hnco_32
- 122 - rd_hnco_32

- 1003 -rd_hneco_32
- 3 1005 - rd_hnco_32
- 3 1007 - rd_hnco_32
-1 1009 - rd_hnco_32
- 31011 -rd_hnco_32
- £3 1013 - rd_hnco_32
-3 1015 - rd_hnco_32

0,90, +/- 30, +/- 60, +/- 20, +/- 70, +/- 40, +/- 50,
+/- 10, +/- 80, +/- 55, +/- 35 =» 22 angles

-] 1017 - rd_hneo_32
-11013 - rd_hnco_32
- 31021 -rd_hnco_32
- 3 10001 - rd_hnco_32
- 1 10002 - rd_hnco_32
H‘ - 1 10003 - rd_hnco_32




STEP7 : Collect data for different projection angles

APSY Managerment =
: Measure a group of
Closea ” apsypan m Tips . .
: projections
Help o APSY Calculate
[FDF—File] Total ExpTirme 1
Setup Proj. Angles
[Frorm Parent] GARPO: peak picking of
Setup CAPROD Parametars new Spectra
[From Parent]

|

GARPQO: analyze all peak lists
jointly, that have been collected
so far.

Result :N-dim peak list

Convergence
Criterion

Display APSY —-Results 1

END

M [1»]

(not converged)
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STEPS8 : Final Peak List Result

APSY Managerment

Closea ” apsypan

m Tips

Help on APSY Calculate

[FDOF—File]

Total ExpTime

Setup Proj. Angles
[From Parent]

Setup SAPRO Parametars
[From Parent]

Display APSY—Results

2
2
A
30
51
32
33
3
35
3
37
33
3
40
41
42
43
4
45

# Nunber of dinensions 3
#INME 1N
#INME 2 0
#INME S H

—

114.5913
113.4312
1266306
1167520
1226245
113.0694
120,693
1106655
1167303
111. 4506

e R N o o I =n TN R N N I )

—y

1637455
173. 2002
163. 4641
171.1912
171.1548
175.2307
170.2307
171.3524
1664779
174.4%3

7,440 1 U
77997 1 U
9.1843 1 U
8.5505 1 U
77035 1 U
8.3105 1 U
.3064 1 U
8.7585 1 U
7.97717 1
6.5844 1 U

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

0.000E+00 e D
0.000E+00 e D
0.000E+00 e D
0.000E+00 e D
0.000E+00 e D
0.000E+00 e D
0.000E+00 e D
0.000E+00 e D
0.000E+00 e D
0.000E+00 e D

Lo e Y e L o O e I o Y e Y e Y o s

o T o T o T o T T

o T T T T T T o T

o O O O OO O O OO

[]»]

> If change edp parameters

If change GARPO parameters
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Example

Sample : 145 assigned AA 13C/15N protein

System: AV600 IBMS ( regular TXI probe)
Experiment : rd_hnco 32 vs. 3D HNCO, NS=8

B APsY_DD.021709_1 2 1 /opt/topspin cfchang ip° @ 4| [@ APSY_DD.021709_1 1 1 /opt/topspin cfchang o7 K|
|’Spectrum | ProcPars | AcquPars |.Title | PulseProg | Peaks | Integrals | Sample [ib | Spectrum ‘.ProcPars i AcquPars | Title i PulseProg | Peaks | Integrals | Sample [+
MWWWW - | M -
APSY_HNCO_32 (30D to 2Dy rd_hneco_ 32 4 g | E_ APSY_HNCO_32 (ZDto 200 rd_hnco_32 g _ E
[l - o g - o 2
ey -
F o | =
L L
]
& | L] ek
- & |
Lo -
L] C =
e L
C ) Bl
D | T __LD D | T T T T | T T T T | T T T T | T - T .
10 10 9 8 7 F2 [ppm]
Z DD.021709 1 23 [opt/topspin cfchang “Ei' E. ﬁf;DD.[IZl?IJQ 1 13 /opt/topspin cfchang = I(|2|" E
|’ Spactrum | ProcPars | AcquPars | Title Sample b | Spectrum ‘ ProcPars i AcquPars | Title i PulseProg : Peals Sample [+
0 0l
il
RAW 23 plane number 1 read from DD.O2 1?09& 11 jopti H N E RAW 13 plane number 1 read from DD.021709 1 1 /opt/to H C
col : 6.349 ppm [/ 3810.327 Hz E col : 6.348 ppm / 3810.327 HE
row : 112.8 ppm / G858.0 Hz g & ' row @ 5.45 ppm 4 822,01 Hz @ o s
Walue = -2666.421875 eo £ ) Fu Walue = 15740.671875 o F
£ & E=] " [
& 5% ew o%ﬂ’ g wwr | & W " 3 2
b 4 — i ror=
. v r & 4 i ;-"' mgﬂl B @
=] % B 8 E
& ey g & ; n.j,ﬁ@ o F e
: - O 0 @ “uoaa |7
E o @ 9P ¢ o
F o Lo
e 3
£ b [
D | T : D | T T T T | T T T T | T T T T | T T =
10 10 9 8 7 F2 [ppm]




Example

Sample : 145 assigned AA 13C/15N protein

System: AV600 IBMS ( regular TXI probe)

Experiment : rd_hnco 32, NS=8

[Spectrum ’/ProcPars ’/Acunars rTitIe ’/PulseProg ’/Peaks ’/Integrals ’/Sample

3

[Spectrum ’/ProcPars rAcunars ’/Title ’/PulseProg ’/Peaks ’/Integrals ’/Sample

3

APSY_HNCO_32 (3D to 20) rd_hnco_32 _20deg [ E APSY_HNCO_32 (3D to 20) rd_hnco_32 _60deg E
col @ 4.784 ppm [/ 28F1.134 Hz Index = 1008 - 1009 -2 col = 4.784 ppm S 2871.134 Hz Index = 1008 - 1009 L =
row : . L~ row o 1126 e ) IEBS. 8T HerIndey = 3 M-
value - Value = 3357,8845625 [
iU - e g -
L2} C 33104 e L
C - @148 N
I & ——
o i
[ o i
L~ =]
(] - -
T 1T T 1T 1 T T T T T T T T [ T 1T T T 1 T T T T T 1 T T T T T [ T T T T T T T T [ T T T T [ T T T T T 1
10 9 B8 7 ] F2 [ppml] 10 9 8 7 [ F2 [ppm]
..APSY_DD.IJZl?I]Q_l 3 1 /opt/topspin cfchang I(|2i' E. APSY_DD.021709_1 1 1 /opt/topspin cfchang §§ uzlzi' E.

[Spectrum rProcPars rAcunars rTitIe rPuIseProg rPeaks rlntegrals rSampIe

»

[Spectrum (ProcPars rAcunars rTitIe rPuIseProg rPeaks rlntegrals rSampIe

3

_,_f\th_)"'ﬁ\/

O

APSY_HNCO_32 (30 to 20) rd_hnco_32

30deg

F2 [ppm]

F1 [ppm]

0

3

10

MWMMWWM
APSY_HNCO_32 (3D to m}?ﬁ_hnrﬁ4g2 20 '
" Odeg
g 104 d
D T T T T T T T T T T T T T T T T T T T :_
10 9 ) 7 F2 [ppm]

-2 -4 F1[ppm]

2 0

4




Example

Sample : 145 assigned AA 13C/15N protein
System: AV600 _IBMS ( regular TXI probe)
Experiment : HNCO, NS=8, 2K*64(CO)*32(NH)

3D HNCO APSY-HNCO
Expt. Time ~ 6hours ~9min/angles
~3.5 hours for 22
angles
Peaks ~130/170
(1) S/IN=10 ~130/242
(2) SIN=15 ~125/170
(3) SIN=20 ~120/170
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APSY: Flow Chart

Selsct and 2etup experiment

!

Record a plans/projection

:

Manual /

Optimize acquisition and proceszing
parameters for that plane

Automation

| Measure a group of projections

-

'

| GAPRO: peak picking of new specira

Fully automatic

!

APSY run

GAFRO: analyze all peak lists jointly,
that have been collected so far,
Rezutt: Ndimensional peak list.

Final result: peak list

(From Bruker APSY document)

APSY Managemesnt

Close Il apswpan ® Tips
Help on APSY Calculate
[FOF—-File] Total ExpTirme

Setup Proj. Angles
[From Parent]

Setup SDAPRO Farameters

[From Parent]

Display APSY —FResults




What's New in HFNMRC

(Standard Parameter Set)
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Standard Parameter Sets in HFNMRC (std*)

std* nD expthame pp

(1) Bruker pulseprogram
( pulseprogram from Bruker data base or with minor correction)
std0_nD_expt_pp : for small molecules ( ~100% D-solvent)

std1l _nD_expt_pp : for biomolecules ( ~10% D-solvent )

(2) Implemented/modify version
( pulseprogram not in Bruker data base or with major modification)
std2_nD_expt_pp

(3) Others
(home-made experiments, or custom-requested experiments)

std3 *
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Standard Parameter Sets in HFNMRC (std1* or std2* or std3*)

Eile Options Help

Parameter, Sets: rpar. std1”

‘Search in names [*7] | | Search

(]

stdl_1D_1H-ZG

File Options Help

stdl_1D_1H-ZGGPPR

rEl

stdl_1D_1H-ZCGPWS

Search i1 nzmes [77] Sear:

—— File Options Help —1

(%)

Source = ‘fopt,(topspinfexpfstanfnmrfparfuser ‘v|

stdl_1D_1H-ZCGPWG

stdl_1D_1H-ZGPR

Search in names [*7

Search

stdl_2D0_13C-HSQC_hsqcctetgpsp

std2 10 P1331 _15Ndec.ww

stdl_2D_13C-HSQC_hsqcetgpsi

std2_ 20 _HMQC-JR-CEWW

stdl_2D_13C-aroTROSY _trosyargpphwg

std2_20_MNCESY-JR-|P.WW

stdl_2D_15MN-CLEANEX fhsqecexf3gpph

s:d3_NTU_CPMG_cpmgprld

stdl_2D_15M-HSQC _hsqcetf3gpsi

std2_3D-TR-HMNCAJCB.WW

 s:d3_NTU_Diffusion_ledapgs Lspr.cf

stdl_2D_15N-HSQC_hsqcetfpf3gpsi

std2_30D_CBZA(COINH_SC.WwWW

- s2d3_NTU_NOESY _noesyprld

stdl_2D_15N-HSQC _hsqcfpf3gpphwy

std 2_3D0_HM{CA)CEMWW

stdl_2D_15M-MNOE_hsqgcnoef3gpsi

std2_3D_HMICAICE_SC.WW

stdl_2D_15N-T1_hsqctletf3gpsi

std 2_3D_HNICA)CO MWW

stdl_2D_15M-T2_hsqgct2etf3gpsi

stdl_2D_15MN-TR-CLEAMNEX trosycxf3gpphsil3

std2_3D_HN(CA)CO_SC WW

stdl_2D_15M-TROSY _trosyetf3gpsi

std2_30_HM{COYCA MWW

stdl_2D_15K-TROSY _trosyf3gpphl3

std2_30_HMCO)CA_SC WW

stdl_3D_13C-HCCHCOSY _hecheogp3d

stdl_3D_13C-HCCHTOCSY _hechdigp3d

std2_3D_HMCA AWW

stdl_3D_13C-MOESYHSQC _noesyhsqcetgp3d

erd2_3D_HMNCACE. WW

stdl_3D_15M-NOESYHSQC noesyhsqcef3gpsi3d

std2_3D_HMNCACE_SC.WW

stdl_3D_15N-MOESYHSQC _noesyhsqefpf3gpsi3d

std2 3D _HMNCA _SC'WW

stdl_3D_15N-TOCSYHSQC dipsihsqcf3gpsi3d

std2_30D_HMCO.WW

stdl_3D_15K-TR-MNOESY _noesytretf3gp3d

stdl_3D_1S5MN-TR-TOCSY _dipsitretf3gp3d

std2_3D_HNCO_SC.WW

stdl_3D_CBCA{COIMH_chcaconhgp3d

std2_3D_TR-HNCO.WW

stdl_3D_CECA{COINH_cbcaconhgpwg3d

std2_30_TR_HMN{CO)CA WW

stdl_30_HBHA{CO)NH_hbhaconhgp3d

stdl_3D_HBHAMNH_hbhanhgp3d

std2_3D_TR_HMNCO)CATZE.WW

stdl_3D_HCCCONH-C_hccconhgp3d3

std2_3D_TR_HMNICOCAYZE. WW

stdl_3D_HCCCONH-H_hecconhgp3d2

std2_SDO_TR_HMNCA WW

stdl_3D_HMN(CA)CO_hncacogp3d

std2_30_TR_HMNCACE WW

stdl_3D_HMN(CA)CO_hncacogpwg3d

stdl 30 HMICOIWCACE hncocachan3d
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