4 % b & 2009%F ¥54% £ 8H: 1017~ 1022 @
[ www.scichina.com csb.scichina.com SCIENCE IN CHINA PRESS

(), , 230027
E-mail: yyshi@ustc.edu.cn, wujihui@ustc.edu.cn
2008-12-07 ,2009-02-11
( :2002CB713806, 2006CB806507, 2006CB910201) ( :2006AA02A315)
( 130121001, 30570361, 30670426)
2~3
b 10 b

[Lll. X-

(nuclear magnetic resonance, NMR)

Far western blot 1
(surface plasmon
resonance, SPR) (isothermal titration , ,
calorimetry, ITC) , (
GST-pull down , Kq 10 mol/L).
, Ky 107 mol/L Bl

: s . . , 2009, 54(8): 1017~1022
Shi Y Y, Wu J H. Protein interaction and change of protein conformation and dynamics (in Chinese). Chinese Sci Bull (Chinese Ver), 2009, 54(8):
1017—1022




i % B & 20005458 H54% HH

(disordered proteins).

Prion

30

9 X-
Bl NMR
(secondary chemical shifts)
NOE 5A ,
NOE
20~25 A ,
(RDC)
(1) - (T2) NOE
- . relaxa-
tion dispersion experiment (1)1,

1018

>
Rip prLss:s
- —>
R,, R,, NOE CPMG H-D3zi%
— >
1 1 1
: : —
ps ns us ms ks
1t
=T
> [k ay]
1
PustEs B —
>
1
Il
2
10
[9.10] http://bionmr.

ustc.edu.cn/publications/publications.htm.

2.1 Rho LARG
PDZ Plexin-B1 i
LARG s mixed-
lineage leukemia (MLMLL)
( 2" LARG 1544 ,
PDZ, RGS, DH PH . MLL-LARG
MLL N LARG C s
PDZ
Plexins Semaphorins s
. Plexin-B1 GTP Rac s
Rac Rac L4l
, LARG PDZ plexin B1
RhoA,



LARG 68145 341 542 765 986 1135 1544
2= I 173 kD
ATiH  BHEHCPGEHESE 5
MLL [ | | 1| ] 430 kD
AT{ BRI CPGLESEIS
MLL-LARG (I | i | [ ri] e [ 360 kD
2 LARG MLL 3
s , BB/BC loop BE/aB loop
R LARG PDZ PlexinB1 LARG
, LARG PDZ plexin Bl PDZ ,
R J(0.87wH) 7.5 ps/rad, J(0)
BB/BC  PBE/aB ( 4.
, LARG PDZ . s
, . plexin B1
1.7A. PDZ 2 , b, CPMG
B (BB) 10, 2 o (aB) , , (
15°. , BB : 10:1)
aB LARG PDZ
«“ ? « 7 , BB/aB ,
S H127 ,
V131 , BB/aB
, H127 aB R ; ) )
V131 )
, : , LARG PDZ : plexin Bl
, 99% :
) (6.75 £ )
0.27) A (9.75+0.55) A 3(b)). :
PDZ (ITC) , BB/BC
BE/aB loop LARG
LARG PDZ s PDZ R LARG PDZ
, ,  PB/BC loop  BE/oB
LARG PDZ Ti, T, NOE  loop
BB/aB
LARG PDZ ( 3(e).
J(0) J(0.87aH) ,

1019



a4 % b &

2009 4R ¥54% HE8H

10 9 8 7
(a) *
1051 . % 1105
110 Py - 1110
a D89. 48 @
c N9Q $ 3
o115 on P d oo F115
=3 a VeeT1
Z oz ot P22, 5 $5
"\ 120} S i TN 1120
S H12% *~ ¥ & SR °0 .
125] P o i 125
Q R
130] L o oo 1130

3 LARG-PDZ
PDZ
(a) LARG-PDZ ( ) ( )
N,'H-HSQC . BB/BC BE/aB
. (b) LARG-PDZ () «( )

. (c) LARG-PDZ BB/aB ,

HI27 VI3l . (d) PTP-BL PDZ2 (PDB
1GM1, ) (PDB  1VI6, ) . (e)
PTP-BL PDZ2 BB/oB g

2.2 SKIP PPIL1
B [161
mRNA
mRNA
SKIP (spli-

1020

(a)  PA PBRC oA BDPE uB fF (b)
- -————

J(0)ns/irad

LT S T P N A N =
-

70 80 90 100110120130140150

* -

d
o o
) R

»

Jloy)nsira
=]
(3%

0.1

0.0
70 80 90100110120130140150

J(0.870,)psirad
o

70 80 90 100110120130140150
REH

(a) LARG PDZ 3
,J(0), J(wN)  J(0.87wH). (b) LARG PDZ
. J(0) 4.51 ns/rad( )

, J(0) 3.6~4.51 ns/rad
Jistl

ceosomal component and transcriptional coregulator)
45S snRNP,
SKIP PPIL1. PPIL1
cyclophilin
PPIL1
. GST pull-down  Western blot , PPIL1
SKIP N ( 59~129, SKIPN))
10”7 mmol/L
, PPIL1
SKIPN ,
cyclosporine A
PPIL1, SKIP
CD
, SKIPN (

SKIP

SKIP

cyclosporine A

B

59~129)
SKIPN
59~79,

(motif),

PPIL1 , SKIPN 21 (



PBF) )
NMR PPIL1- ,
PBF , , linker
PPILI , , ,
. PPIL1 PBF
PBF ,
PPIL1 s . PBF
3 ( 59~67, 68~73, 74~79).
«“ ” , NOE. ,
NMR ,3
PPIL1:PBF . SKIPN -

10
11

12

13

14

Fu H. Protein-protein interactions: methods and applications. Totowa: Humana Press, 2004

Golemis E. Protein-protein interactions: A molecular cloning manual. Cold Spring Harbor: Cold Spring Harbor Laboratory Press,
2002

Takeuchi K, Wagner G. NMR studies of protein interactions. Curr Opin Struct Biol, 2006, 16: 109—117[doi]

Vaynberg J, Qin ]. Weak protein-protein interactions as probed by NMR spectroscopy. Trends Biotechnol, 2006, 24: 22—27[doi]
Mittag T, Forman-Kay ] D. Atomic-level characterization of disordered protein ensembles. Curr Opin Struct Biol, 2007, 17: 3—
14[doi]

Mittermaier A, Kay L E. New tools provide new insights in NMR studies of protein dynamics. Science, 2006, 312: 224—228|doi]
Palmer A G 3rd. NMR characterization of the dynamics of biomacromolecules. Chem Rev, 2004, 104: 3623—3640[doi]

Palmer A G 3rd, Massi F. Characterization of the dynamics of biomacromolecules using rotating-frame spin relaxation NMR spec-
troscopy. Chem Rev, 20006, 106: 1700—1719[doi]

Shi Y'Y, Wu J H. Structural basis of protein-protein interaction studied by NMR. J Struct Funct Genomics, 2007, 8: 67—72[doi]
I, REFAE. MEAWRICGEM L EG R ZHEM B, FEFF IR KXFEFIR, 2008, 38: 941—949

Liu ] X, Zhang | H, Yang Y S, et al. Conformational change upon ligand binding and dynamics of the PDZ domain from leuke-
mia-associated Rho guanine nucleotide exchange factor. Protein Sci, 2008, 17(6): 1003—1014[doi]

Kourlas P J, Strout M P, Becknell B, et al. Identification of a gene at 11923 encoding a guanine nucleotide exchange factor: evidence

for its fusion with MLL in acute myeloid leukemia. Proc Natl Acad Sci USA, 2000, 97: 2145—2150][doi]

Kiristelly R, Gao G, Tesmer ] J. Structural determinants of RhoA binding and nucleotide exchange in leukemia-associated Rho gua-

nine-nucleotide exchange factor. | Biol Chem, 2004, 279: 47352—47362[doi]

Aurandt ], Vikis H G, Gutkind ] S, et al. The semaphorin receptor plexin-B1 signals through a direct interaction with the Rho-specific

1021


http://dx.doi.org/10.1016%2Fj.sbi.2006.01.006
http://dx.doi.org/10.1016%2Fj.tibtech.2005.09.006
http://dx.doi.org/10.1016%2Fj.sbi.2007.01.009
http://dx.doi.org/10.1126%2Fscience.1124964
http://dx.doi.org/10.1021%2Fcr030413t
http://dx.doi.org/10.1021%2Fcr0404287
http://dx.doi.org/10.1007%2Fs10969-007-9021-8
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Liu%20J%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Zhang%20J%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Yang%20Y%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Yang%20Y%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://dx.doi.org/10.1073%2Fpnas.040569197
http://dx.doi.org/10.1074%2Fjbc.M406056200

i % B & 20005458 H54% HH

nucleotide exchange factor, LARG. Proc Natl Acad Sci USA, 2002, 99: 12085—12090[doi]

15  Tamagnone L, Artigiani S, Chen H, et al. Plexins atre a large family of receptors for transmembrane, secreted, and GPI-anchored se-
maphorins in vertebrates. Cell, 1999, 99: 71—380[doi]

16 Xu C, Zhang ] H, Huang X |, et al. Solution structure of human peptidyl prolyl isomerase like protein 1 and insights into its interaction

with SKIP. ] Biol Chem, 2006, 281(23): 15900—15908[doi]

Protein interaction and change of protein conforma-
tion and dynamics

Shi YunYu & Wu JiHui

Hefei National Laboratory for Physical Sciences at Microscale, School of Life Science, University of Science and Technology of
China, Hefei 230027, China

Understanding protein interaction from the view of structural biology is important for understanding
protein function in the cell. Nuclear magnetic resonance (NMR) is an important method in structural
biology. To investigate molecular interactions by NMR spectroscopy is generally at a close physio-
logical condition. This method particularly suites for studying transient dynamical complexes. NMR
belongs to few techniques which can provide information for the unstructured or partial structured
proteins. NMR also can provide information of protein dynamics in multiple-time scales. Here, we
give some examples which come from research in our laboratory to illustrate the importance of NMR.
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