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Fig 2 Fluorescence emission spectra of ANS targeted and untargeted LDH

To detect the endogenesis fluorescence emission spectra of LDH, the excitation wave

length is 295 nm (b), To detect the fluorescence emission spectra of LDH tagged by phenylamino naphthalenesulfonic acid (ANS), the excite

tion wavelength is 380 nm. “ft” short for freeze thaw treatment an
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Fig 4 Synergistic effect of trehalose and PM2 protein series on LDH activity

The molar ratio of PM2 protein seriesto LDH is 17 1, and the freeze thawing cycles is 3 (a). Fluorescence emission spectra of LDH containing

PM2D or PM2F were determined in the presence or absence of trehalose (b, ¢). LDH tagged by ANS (d, e). “ft” short for freeze thaw treat

«
n

ment and for no treatm ent



6 1583

PM2D  PM2F LDH R
LDH ANS 1t s
s PM2D PM2F LDH R LDH 11
PM2D  PM2F LDH LEA3 ; oo
R ANS LDH s LEA3 R
[ 4(b)~ (e)] , LDH , LDH
LDH R PM2 - ; 1 ( PM2F PM2G)
LDH L8l LEA3 oo R
“LEA LDH s s
LDH 7 R 1
LDH
3 LEA
s LEA
R LDH s
References
[ 1] Battaglia M, Olvera Carrillo Y, Garciarrubio A, et al. Plant Physiology, 2008, 148(1): 6.
[ 2] LIU Yun, LIU Guo bao, LI Rarmr hui, et al( s s , ). Chinese Journal of Biotechnology( ), 2010, 26

(5): 569.

[ 3] LiuY, Zheng Y, Zhang Y, et al. Current Microbiology, 2010, 60(5): 373.

[ 4] LiuY, Zheng Y Z. Biochemical and Biophysical Research Communications, 2005, 331(1): 325.

[ 5] Babu R C, Zhang J X, Blum A, et al. Plant Science, 2004, 166(4): 855.

[ 6] XuD, Duan X, Wang B, et al. Plant Physiology, 1996, 110(1): 249.

[ 7] Sivamani E, Bahieldin A, Wraith ] M, et al. Plant Science, 2000, 155(1): 1.

[ 8] Tolleter D, Jaquinod M, Mangavel C, et al. Plant Cell, 2007, 19(5): 1580.

[ 9] Honjoh K, M atsumoto H, Shimizu H, et al. Bioscience Biotechnology and Biochemistry, 2000, 64(8): 1656.

[10] Iturriaga G. Biochemical Journal, 2008, 410(2): el.

[11] Garg A K, Kim J K, Owens T G, et al. Proceedings of the National Academy Science of the U nited States of America, 2002, 99(25):
15898.

[12] PennaS. Trends Plant Science, 2003, 8(8): 355.

[13] GoyalK, Walton L J, Tunnacliffe A. Biochemical Journal, 2005, 388: 151.

[14] Reyes J L, Rodrigo M J, Colmenerc Flores ] M, et al. Plant Cell and Environment, 2005, 28(6): 709.

[15] Park S, AnG, Hong Y, et al. Journal of Plant Biology, 2003, 46(4): 277.

[16] LIU Zheng, XIA Zht ning ( s ). Laser Journal( ), 2001, 22(6): 9.

[17] Tturriaga G, Schneider K, Salamini F, et al. Plant Molecular Biology, 1992, 20(3): 555.

[18] Shimizu T, Kanamori Y, FurukiT, et al. Biochemistry, 2010, 49(6): 1093.

Application of Fluorescence Spectroscopy in Studying the Protective
Function of 1} Amino Acid Motif of Group3 Late Embryogenesis
Abundant Protein
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518060, China
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Abstract Late embryogenesis abundant protein (LEA) can enhance the tolerance of organisms under drought, low- temperature
and other stress conditions. However, their protection mechanisms are still unclear. In the present paper, the peptides consis

ting of multr copies of .11- amino acid motif, such as PM2D and PM 2K are proved to,protect the activity of the lactate dehy drogemr
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ase (LDH) from freeze thaw by using ultroviolet spectrometry. Furthermore, the fluorescence spectroscopic results show that
the peptide consisting of multr copies of 11- amino acid can stabilize the structure of LDH through synergy and multr sites bind

ing. However, the peptides consisting of less copies of 11- amino acid, such as PM2F and PM2G bind to LDH through one site,
and the binding is weak. They thus can not protect the activity of LDH. In addition, the peptides consisted of multf copies of

11- amino acid protect LDH by acting with trehalose synergically, and the protection mechanisms of LEA and trehalose on LDH
are different.

Keywords U ltraviolet spectrometry; Fluorescence spectroscopy; Late embryogenesis abundant protein; 1Famino acid motif;

LDH enzyme protective action
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