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FHEOTTILDIREDI=HDRIE.

(1) HN(CO)CA/HNCA, (2) CBCA(CO)NH/CBCANH,

(3) HNCO/HN(CA)CO etc.

BISH T FILDIREDT=6HDAITE.

(1) HBHA(CO)NH, (2) H{CCCO)NH,

(3) (HICC(CO)NH, (4) HCCH-COSY/HCCH-TOCSY etc.
NOE#Z T D= D AIFE.

(1) °N-separated NOESY, (2) '3C-separated NOESY,
(3) 4D "3C/13C-separated NOESY etfc.

—EAIRHRERTD=HDAIE.
(1) HMQC-J, (2) HNHA, (3) HNHB/HN(CO)HB etc.
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CBCA(CO)NH/CBCANH ~ 4H(2H+2H)
HNCO/HN(CA)CO ~ 4H(1H+3H)
BISHS T FILDIRRE D=6 DHIFE.

HBHA(CO)NH ~ 2H
H(CCCO)NH ~ 2H
(H)CC(CO)NH ~ 3H
HCCH-TOCSY ~ 4H
NOEFEHTD 1= D H|FE.

15N-separated NOESY ~ 6H
13C-separated NOESY ~ 6H

T ~32H
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NMR resonance assignment
NOE-based assignment strategies

Side-chain
N, N
¢ O c O
3JHJ ” 3‘]H*l ” Backbone

i
H-*H H -

ay: COSY, TOCSY, 3D °>N-separated TOCSY, ...
NOE: NOESY, 3D '>N-separated NOESY, ...



NMR resonance assignment
Assignment based on J-correlations

Side-chainH

1J 1J

Yo Yo
1‘]CC 1‘]CC

1<‘J_NC>’ 1<J_NC>(XI 1J_C§’||1<‘J_Nq 1<JLC>OLI 1:]_:g1;]_>

H H H H

Uniform 3C/"*N-enrichment is required!



NMR resonance assignment
Assignment based on J-correlations

Side-chain

one




Backbone resonance assignment by
multidimensional triple-resonance NMR

15N

THy(i+1) Hy(i)

TH\(i+2)
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H-15N HSQC
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Backbone resonance assignment by
multidimensional triple-resonance NMR

HNCA HN(CO)CA
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| i Ll |l | 1 | 1 |
//--I?I—Ca—C---IiI—Ca—C---Iil—Ca—C--// #IHN-C_—C' 'il—Ca—C-- N—=C —C—y
H 1 H ilH i+ i1 H i H i+
HNCA —— _~  HN(GO)C <
./ el ® || 13C_(i-1)
: . .l . '""'""'.'.'.'.'.'.'.'.'.'.'.'.'.Z'.'.'..'.'."'.
13C
13C o 13C .I
15N ’|/— . 1,: . = SR W MW ;ﬂ |— 1". i" , <
1HN 1HN



Backbone resonance assignment by
multidimensional triple-resonance NMR

HNCA HN(CO)CA
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Backbone resonance assignment by
multidimensional triple-resonance NMR

intraresidue (i)
+ interresidue (1-1)
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1294 " |
crosspeak i+3 50

1285 |
1295 51 I
|
IRSN-HSQE - - - - .
e i) 53
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H 129,21 0,04

HN 8.883 0,008 o :

CA 58,80 0,08 A

HA = A(l:l

[ 174,81 0,00 L”g )

CE 35,49 0,02 |

HE & il |

[MENY i |

HG11 i 57

HG12 - :

CG2 - 56 !

HGZ 4 2 |

Co1 i |

HDL4 - .

514 = 60 |

rror: invalid argument [ |

zoom_HH_Z (39
i 61 !
|
) ) 36 Pro HBZ Cp_move close_in_CO INTE_R
ity cuntoursK delete p|ctk h;qc . deassign g; gfp :g# Cﬁ_un?jlgéH‘l gng_ss_?2 gg.__lntter
yes  no Ccrosspeaks fErge auto  choaconn seqUEnce y show_ n1 find_ss_ _inter
current connections connect move  chcannh residue 39 Lys  HD1# show_CCOHnZ copy_ass Co_inter
area assignments symmetry  mark  hncaco nucleus 40 Leu HDZ show_CCOHn3 ass_HSQC type_prob
hox color  clear  correspond hnco F1 F2 41 e HODE# show_CCOHnd  INTRA seq_prob
tuler plane  trace  disconnect F3 F4 42 e HD&1 zoom_HM_1 CA_intra
window view toggle remove clean 43 Asp  HDEZ zoom_HK_2 CEB_intra

ahort 1H 15K 13C 13C0O 31P 44 His HE close_in_C CO_intra




13Co/13CB chemical shifts




Side-chain NMR resonance assignment
HBHA(CO)NH CBCA(CO)NH
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Side-chain NMR resonance assignment
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0ACEHZ0AD#

tty
yes  ho
current
area

hox

tuler
window
ahbiort

.BI:L,]L,II:I ICE a0 s LIUUE nLd

h=oc chsoo

120,56 0,03
7,766 0,003
51,82 0,02

18.54 0,04

0,22 0,04
4,391 0,002

50,13 0,11
1,379 0,001

cantours
crosspeaks
connections
assignments
color  clear
plane  tfrace
view toggle
1H 15K 13C

delete
merge
connect
symmetry
correspond
disconnect
remove
13C0 31P

pick
auto
mave
mark

clean
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hsgc
chsgc
chcaconnh

ccoconnh
hbhacannh
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deassign
SErUEnce
residue
nucleus
F1 Fz
F3 F4

58
57
oa
a3
60
61
G2
f3

Gln
Ala
Gly
Lys
Leu
Leu
Leu
Thr
Lys

HG1# init.all find_ss
HiG11 AS5_NUC peak_find
HG12 cCp_move peak_find_pn
HiGe show_CHHn COpYy_ass
HiGE# show_HCCH1  cp_ass_f1f3
HH show_HCCHZ  cp_ass_f1
HH# jpfr_CHHR cp_ass_f2
HH1# jpfr_HCCH cp_ass_f3

ass_HEQC
ass_HCCH

HH11 jpfr_ CHNHCCH cp_ass_hcch - ok : S ot i e
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1. 2D/3D/4D NOESY C1iFbnANOESYZORE—I M55,
A=——)ICIRETEADIE—ETHS.

2. A=——/(ZIF/E =7 LINOE (ambiguous NOEs) D&,

EiE st E A2V RL Tliterative’ITITOEMNH 5.

3. NOEDfE#HfizFETHERILITOICIE, EHE -T7/BD
A EFE RIS RN AR ER DN

NMRZ AWV -EBEDEERFITODETALADHT
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5. BiEiTE.

BIEEtHE D BEEAFAY LT LVERR.

1. I EORVIDEEIIBEFROENDLELDT,
=R EZEEIRIENHS.
= HEREREDRKEVN /A X(CEESN DT L.

2. HIEEZTREICEERRERYAT DT,
=>HHBEICEITARYICEESNSBIRENHS.

Vaxam
X R

1. ambiguous NOESZIELLEALT, +2 7G5 EEEIFEHRMNG
PHEEZRIRE T 5.

2. FIEAEENTIELL IOMNZEELMT 5.

3. JMRENELLENTHITKREZT 5.
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1E DS XREEZITET 5.

1o

pirm

M. Nilges
“Calculation of protein structures with ambiguous distance restraints.
Automated assignment of ambiguous NOE crosspeaks and disulphide

connectivities.”
J. Mol. Biol. 245, 645-660, 1995

ARIA
(Ambiguous Restraints for: Iterative Assignment)

ARIAIL, NOET—42Z ALV -EHBED SR EEaitEICHEL
—EBEN{EXZ, scEICHEC iterative”’[ZE1TT 5.
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Peter Guntert, ETH/RIKEN — Frankfurt Univ.
“Automated NMR structure calculation using network-
anchored assignment and constraint combination™

(A EAtEE D IFERDELVIREE I P TNOED &R 43 IR B AV L VIKRE |
MoDEFREEDE B EEER FIEDMEIL

1. Network-anchored assignment of NOESY crosspeaks.
BEHDONOEFBHM ALK FT e ELfEMNSLLY.
HEWIIFEZHAELHOINOEDHAEHEEELT 5.

2. Constraint combination.
JAAXAMEENTUVSAIREEN DS FEERZ2 DD DOAT
[CLT(EBLMMEI=SNNIXNNELNSEH)BEAL, o
I=EERIEERMERASNSI) R IZTIT5.
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“Unambiguous” NOEs

assign ( resid 2 and name HN

( resid 2 and name HA
) 8.0 8.0 0.0 volume=-0.225 peak=246 ppml=8.936 ppm2=5.133

“Ambiguous” NOEs

assign ( resid 2 and name HN

)

( resid 25 and name HB2 — (&1
or resid 26 and name HA1 — {xf2
or resid 30 and name HB1 — (%13
or resid 76 and name HB1 (%454

) 6.0 6.0 0.0 volume=-0.484 peak 300 ppm1=8.939 ppm2=3.764
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RMSD for residues 2—79
Backbone atoms: 0.57A, all heavy atoms:1.01A
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RMSD A (backbone / non-H)
1.82/2.06 1.15/1.55 0.95/1.36
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1. HIEREDIFER.
NOE ("H-'Hf&]EE&f)
J-DyTUT (b, v, 1)
13C secondary shift (¢, v)
Cross-correlation ( y )
2H isotope shift ( ¢, v )
N =)

2. RIEBEDIFH.
Residual dipolar coupling (bond vector)
Rotational diffusion anisotropy, T,/T, (bond vector)
'H diamagnetic shift ("H-ring, C=0, C-N)
'H pseudocontact shift ('"H-paramag.)
Curie spin-relaxation cross correlation ('H-paramag.)
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Residual dipolar coupling

ERBEEBEEASESE, FIAIENHEA DI, (L, REND, 2

residual dipolar coupling (D

)HVA0 ﬁéh’(ﬁﬁlﬁﬂ SND.
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£ DMPC/DHPC etc.
= HHEKDT7— efc.
£ 4. WRHEIRS 72
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5. 7L
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MHE/ERGTE DHEERITICTIERICEHTHS.

NMRTHEEERZ#TT 24 vE

1. BADERZHBRMBESICHO ZEMNTES.
HEZ=KDR ERDAAL— a3 D ATEE.

2. BE1ERAA—D A RADRIEINEZ.
Chemical Shift Perturbation etc.

3. AHLEEIZIG -
RN RS HTEE DR ELNIHE.

NMRTHEEFERZ#ENTT 2T AUk

1. P FEDBFKRICHEIBRTOREZES.
2. ABEICERY DR M FISKLN.
3. RMFZRLI=T — 2 DEEITHWE.
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