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Conventional sampling vs. Sparse sampling
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3rd dimension of 3D data set  (Rovnyak et al. JMR 2004)
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Uniform Sampling HNCA
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1d11 ze
d11 pl16:f3
2d11 do:f3
3 d1 pl1:f1
pl phl
d26 pl3:f3
(center (p2 ph1) (p22 ph1):f3)
d26 UNBLKGRAD
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DELTA
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Uniform Sampling HNCA

(p11:sp1 phé):f1
4u
4u pl1:f1

(p1 phl)

4u

pl1é:gp4

d1é

DELTA2 plO:f1

(p11:sp1 ph6):fi

4u

4u pl1:f1

(center (p2 ph1) (p22 ph1):f3)

4u plO:f1

(p11:sp1 ph6):fi

4u

DELTA2

p16:gp4

d16 pl16:f3

4u BLKGRAD
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d11 do:f3 mc #0 to 2
F1PH(rd10 & rd29 & rd30 & rp5 & ip4, idO)
F2PH(ip5, id10 & id29 & dd30)
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(http:/ /gwagner.med.harvard.edu/)

Uniform Sampling

go=2 ph31 cpd3:f3

§ mmmmmmm——————— resetting everything -----===mmmmmeeeu---
d11 do:f3 mec #0 to 2 d12 rdO
FIPH(rd10 & rd29 & rd30 & rp5 & ip4, id0) d12rd10
F2PH(ip5, id10 & id29 & dd30) d12 rd30
exit d12 rp31
. " e d12rp5
VU &EDT DdelayZ 0T GRS T) d12 rp4
§ mmmmmmm—————- State-TPPI for slow dimension ------------
95 d12ip31*2
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JEFE 2 Sampling d12id10
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907« Phal cpds: lo to 95 times ¢ | 95 c [Bl)L—T
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§ mmmmmm———— State-TPPI for fast dimension ------------
P — non-linear sampling starts ------------o---- 99 d12ip31*2
d12ip5 d12 ip4*2
lo to 3 times 2 d12id0
d12ip5*2 . o
lo to 99 times ¢ ' 9o~ ¢ [@])L—T
d12ip4 d12 IvC
lo to 4 times 2 lo to 5 times 10 /NJLADIBHIZR DX
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Schedule tool (http://sbtools.uchc.edu/nmr/)

Number of Non-Uniform Dimensions @

Save VARIAN... Statistics ~ Schedule | FFT |
. . . T Save BRUKER...
Molecular Weight  10000.0 Da ¢ Field Strength .3:m MHz Seed Il Random
- st oo - g Save PSF RNMRTK Script... Schedule
T1 T2 Save FFT result... ; i i i i

Save peaks...
See command line...

1 A
Sweep Width 8000.0 Hz ¢ 2000.0 Hz ¢ Print.. P

Nucleus 13C ¢ 15N ¢

Version

Constant Time 0O ™ Close ~Q
Maximum Increment IBO ] [ |32 ] ¢

Decay Rate ,Tl Hz ™ Force ¢ 00  Hz [JForce ¢

Force Initial Points 1 | 1 |

J-Coupling [ None i [ None i

J-Coupling Value 00  Hz 00 Hz

Oversampling [ 1X i [ 1X i

Total Points |256 | outof 2560 points (10.0%)
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MaxEnt
*Rowland NMR toolkit (rnmrtk)
[http:/ /rnmrtk.uchc.edu/rnmrtk /RNMRTK]
*Azara [http:/ /www.ccpn.ac.uk /azaral]

*NMRPipe

MDD
*mddNMR [http:/ /www.e-nmr.eu/mdd-portal]
*Topspin 3.0

MFT
(Home-made)



rnmrtkDMaxEnt FB A2 T kD4l

#1/bin/sh
section -d
section -c 2048 128 256

cat << EOF > fid.par

Format little-endian  int-32
DOM 1 2 t3
N 240 C 1C 1536 C

SW  3636.364 7692.308 15243.902

SF 96.3074659 238.9735729 950.3344648
PPM  118.024  56.667 4.698

QUAD STATES STATES STATES

EOF

cat << EOF > msa2d.par
DEBUG 1

NLOOPS 40

DEF 10.0

LAMBDA 1.0
SCALEFIRST 0.5
SCHED 2d.sched
NOUT 64 128

PHASE 0.0 0.0 0.0 0.0
LW 0.0 0.0

JVALUE 0.0 0.0

EOF

rnmrtk << EOF
load fid.dat

dim t3

sstdc

fidpbc 5

sinebell shift 2
zerofill 2048

fft 0.5

phase 29.0 24474.3
reverse

realpart

shrink 638 284
shell "msa2d t1 t2 msa2d.par"”
dim 2

phase abs 0.0 0.0
realpart

dim f1

phase abs 0.0 0.0
realpart
putnmrpipe test.ft3
EOF

section -d
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*Full data points in the indirect sampling space: 80*('3C) X 36*('°N) = 2880 complex pts.

(360 pts.) (180* pts) (120* pts)
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13C /TSN 2D projections of 3D HNCA spectra of 1 mM ['3C,'°N]-labeled
ubiquitin measured by using sparse sampling method, and processed by
Rowland NMR Toolkit (MaxEnt).
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POMA

POMA - Product Operator formalism in MAthematica

*X/INILARTATSLEANTSE. TALGNARL—2—FEELTWK
nadvoJkHxz7

* R (T E . MathematicahVHE
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HSQC (LB A1V ILDE)
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HSQC(GIFR YAV ILDF) States-TPPIf=& ?
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POMAIZLSETEHI 3

HSQC (gradient coherence selection, echo-antiecho)
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POMAIZLSETEHI 3

HSQC (gradient coherence selection, echo-antiecho)
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Gradient sensitivity enhanced HSQC
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Gradient sensitivity enhanced HSQC




