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Table 1 Sequence of peptides (50 amino acid)

M domain of soybean LEAI protein Em (Em-2M) GQTRKEQLGTEGYQEMGRKTS
GSHMASGGLSTVDKSGEERAQEE-

> ain of soybean LEAI in Em (Em-C
C domain of soybean protein Em (Em-C) GIGIDESKFRTGNNK NQNQNEDQDKTS

GSHMASGGQTRKEQLGTEGYQEMGRKTSG-

2.2
2.2.1 (Far-UV CD) (D A. : 20
mmol/L (pH7.4 , 7 umol/L; B. DMPG
- 2:1,V/V) ; , )
R . 20 mmol/L (pH 7. 4),
7 umol/L, 100:1, 35 C 1 h, (2)
Jasco J-815 R 0.1 cm, 190~250 nm; 1.0 nm;
20 °C 2, 2 .
( ) ) 0
Oobs
- lOllcn 0
Oobs (mdeg) ,! (em) ,c (mol/L) ,n
CDPro . 3 SELCONS,
CDSSTR  CONTIN . 48 CD . 3
2.2.2 Em-C Em2M 50% TFE-d, ;
2.88 mmol/L,
AVANCE 600 MHz )
X.Y. 7z 5 mm o TSP-d, . 298 K, 'H
. TOCSY NOESY )
100 200 ms, 2048 x512, 96 ~168 Bruker (XWIN-
NMR 3.5 ) , SPARKY .
(DOSY) Z AVANCE
500MHz , 298 K, WATERGATE
BPPSTE(Bipolar Pulse Pair Stimulated Echo) o TFE
STE(Stimulated Echo) o : (A) 50
ms, (8 10 ms(Em-2M ) 11.6 ms(Em-C ), 8
,Em-2M  Em-C A 50 ms,§ 2.6 ms, 8,
2.2.3 (2) M( el
ks T \° 47N,
M= <6n;DF> 3V, TV @
s N kg WV, 'V, »01
( ), F Em-C Em-2M Vv,
6.94X10™"  7.04X10" m®/kg"" .8 0.4,V 8.2X10" m’/kg"" .,y 1.64X10°N S
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Fig.1 CD spectra of Em-2M and Em-C polypeptides in water and dimyristoylphosphatidylglyc-
erol (DMPG) solution
TFE 2 Em2M Em-C DMPG
[1.20] N
° Em-C Table 2 Secondary structure content of Em-2M and Em-C pol-
Em-2M 50% TFE a~ ypeptides in water and DMPG
45.3%  29.9%",
Helix Sheet Turn Random
, Em-C Em-2M 50% % % (%) %)
TFE TOCSY NOESY . - mO 22 8.7 5.4 83.7
m-2M
DMPG 7.9 9.3 10.9 73.1
’ EmC H,0O 4.1 14.5 8.8 71.5
o »Em- Y pMee 5.8 8.7 8.1 78.0
C NOESY , Em-2M
NOESY
’ ° ’ NMR
o 2A 2B ,Em-C NOESY Em-2M, .
Em-C » Em-C L9, V12, 125, 127
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(—CH; ,  1.0X10° ) o Em-C  NOESY
NOE , NOE ) 3, 4 NOE
: VIZHN-L9He, G16HN-V12Ha, 125HaD28HRZ, 125Ha-D28HSS ; HN;-HN,
NOE : LOHN-S1I0HN, TI1THN-I10HN, T11HN-V12HN, D13HN-V12HN, 125HN-G24HN,
G26HN-125HN, 127HN-D28HN, E29HN-D28HN S30HN-E29HN | L9,
V12 . 125 . 127 ° Em,C Ha (CSD: é\observe - é\mmlnm )
el 2C , L9 K31 ,Em-C CSD —
0.1X10°, o
‘P‘: '“: "I." ' , ;i 17.3
QL \ g -~ 175
w 7.5 .’| - 7.7
2 477 ~ 1, 179 &
' ; 9 7.9 g
=179 7 RN
‘,,l 8.1 21 “ 483 <
W83 185
" lgs 18.7
i Lo i 8.7 8.9
42 38 34 3.0 26 22 1.8 14 1.0 45 40 35 30 25 20 1.5 1.0
8(x107) 6(x107)
0.4
[ € 2 (A) Em-C7E 50% TFE %81 955 NOESY /4 ;
£ o0zl (B) Em-2M { 50%TFE # (' {54 NOESY it# ; (O)
% [ Em-C (1) CSD [ (CSD=0 %< KI5 11)8 )
:% 0.0l Fig. 2 Partialnuclear overhauser enhancement spectroscopy
= i (NOESY) spectra of Em-C (A) and Em-2M (B) and chem-
2 —onl ical shift difference (CSD) of Em-C (C) in 50% 2.,2,2 trifluo-
© ’ roethanol (TFE) aqueous solution. The value of CSD for resi-
04 ) ) ) ) dues with ambiguous assignments was defined as 0
“U70 5 101520 25 30 35 40 45 50
Residue numbers
3.2
DOSY (D), Stokes-Einstein
[22.,23]
3 Em-C Em2M 50% TFE DOSY . Em-C Em-2M
9.6 x10" m?/s  7.89 x107" m?/s, o TFE H,O0 ,
TFE H,O s Em-C Em-
2M o 3 ,TFE H,O s Stokes-
Einstein , . Em-C Em-2M 50 ,
. 5. 4 kDa, )
(2) Em-C Em-2M , , Em-C Em-2M
10.7 5.9 kDa, 50% TFE ,Em-C ,  Em-2M .
3.3
LEA1 o s
° : Em-C Em-2M
. DMPG Em-C Em-2M ,
, DMPG ,
o ,  NMR , TFE
s Em-C L9, V12, 125, 127 Em-2M
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Fig. 3 DOSY spectra of Em-2M and Em-C in 50% TFE aqueous solution. Lines a, b, c» d repre-
sent the diffusion coefficients of TFE-H, O, TFE, Em-2M and Em-C, respectively. TFE-H,O re-
fers to the exchange signal of —OH from TFE and H, O
NOESY ,
. [11] , 50% TFE Em-C Em-2M .
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Structures and Assembly of Conserved Domains from
Soybean Late Embryogenesis Abundant Protein Em

XUE Rong', ZOU Yong-Dong* . ZHENG Yi-Zhi*, WU Yi-Jie', LI Xiao-Jing*', PEI Feng-Kui'
' (Changchun Institute of Applied Chemistry, Chinese Academy of Sciences, Changchun 130022, China)
2 (Shenzhen Key Laboratory of Microbiology and Gene Engineering ,» College of Life Science,
Shenzhen University, Shenzhen 518060, China)

Abstract In this study, we investigated the structures and assembly of C domain of soybean late
embryogenesis abundant (LEAI) protein EM(Em-C) and M domain of soybean LEAI protein EM
(Em-2M) from the soybean LEAT1 protein Em in different environments using CD and NMR spectros-
copy. In water and dimyristoylphosphatidyglycerol (DMPG) solution, both peptides were predomi-
nantly disordered. In 50% 2,2, 2-trifluoroethanol( TFE) aqueous solution, Em-C had increasing fold-
ing and self-assembled as dimer, and the region including hydrophobic residues might form helical
structure. Em-2M formed less ordered structure than Em-C and existed as monomer in 50% TFE
aqueous solution. These results suggested that the change of environment might lead to variation of
spatial structure and assembly behavior for the two peptides Em-C and Em-2M. The present study
may provide an insight into the structural properties of Em protein in different environments and the
roles of some important segments in Em protein.

Keywords lLate embryogenesis abundant protein; Nuclear magnetic resonance spectroscopy; Struc-

ture; Assembly
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