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Fig 1 Raman spectra of solid DPPC and DPPG
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Fig 2 Raman spectra of DPPC liposomes interacted

with lactoferrin and its peptides
a: DPPC; b: DPPC+ LF; ¢: DPPC+ LfampinB;
d: DPPC+ LfcinBy. 1
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Fig 3 Raman spectra of DPPG liposomes interacted
with lactoferrin and its peptides 3

a: DPPG; b: DPPG+ LF; ¢: DPPG+ LfampinB;
d: DPPG+ Lr(,‘inB‘;, 14



1536 31

DPPC DPPG (1) , LfdnBs 4w  LfampinB LF
LfcinBs_ 14 LfampinB DPPC s
(2)
DPPG >
s (3) DPPG

References
[ 1] Gifford J L, Hunter H N, Vogel H J. Cellular and Molecular Life Sciences, 2005, 62(22): 2588.
[ 2] Ward PP, Paz E, Conneely O M. Cellular and Molecular Life Sciences, 2005, 62(22): 2540.
[ 3] Kraan V D, Marieke I A, Groenink J, et al. Peptides, 2004, 25(2): 177.
[ 4] VogelH J, Schibli D J, Jing W, et al. Biochemistry and Cell Biology, 2002, 80(1): 49.
[ 5] Fox C B, Horton R A, Harris ] M. Analytical Chemistry, 2006, 78( 14): 4918.
[ 6] LIU Gut giang, MENG Yao yong, LIU Song hao( R R ). Acta Laser Biology Sinica( ), 2004, 13(02):

136.
[ 7] Hanlon EB, Manoharan R, Koo T W, et al. Physics in Medicine and Biology, 2000, 45 (2): R1.
[ 8] LiChan, ECY. Trends in Food Science and T echnology, 1996, 7(11): 361.
[ 9] Tu A T. Raman Spectroscopy in Biology: Principles and Applications. New York: Jhon Wiley & Sons Inc., 1982. 187.
[10] XU Yiming( ). Raman Spectroscopy and Its Application in Structural Biology( ). Beijing:

Chemical Industry Press( : ), 2005. 101.
[11] Torchilin V P, Weissig V. Liposomes: A Practical Approach( ). Translated by DENG Yrhui, XU H ui( s , ).

Beijing: Chemical Industry Press( : ), 2007. 85.

[12] Gaber B P, Peticolas W L. Biochimica et Biophysica Acta, 1977, 465(2): 260.

[13] Yeaman M R, Yount N Y. Pharmacological Reviews, 2003, 55(1): 27.

[ 14] Bonora S, Foggia M D, lafisco M. Pesticide Biochemistry and Physiology, 2008, 92(3): 144.

[15] Chan D1, Prenner E J, Vogel H J. Biochimica et Biophysica Acta Biomembranes, 2006, 1758(9): 1184.

Interaction of Lactoferrin and Its Peptides with DPPC and DPPG
Liposomes Studied by Raman Spectroscopy

ZHANG Wei', REN Fazheng', GE Shao yang' 2, ZHANG L da®, JIANG Lu', MAO Xue ying!, GUO Hut yuan"

1. College of Food Science & Nutritional Engineering, China Agricultural University, Key Laboratory of Functional Dairy,
Ministry of Education, Beijing 100083, China

2. Beijing Higher Institution Engineering Research Center of Animal Product, Beijing 100083, China

3. College of Science, China Agricultural University, Beijing 100094, China

Abstract Interaction of lactoferrin and its peptides LfcinB4 4 and LfampinB with dipalmitoylgly cero phosphocholine ( D PPC)
and dipalmitoylglycero phosphoglycerol ( DPPG) liposomes were studied by means of Raman spectroscopy. In our study,
conformational changes in the phospholipid molecules were investigated by measuring the intensities of 2 847 and 2 882 c¢m™'
Raman bands which are assigned to acyl chains’ symmetric and asymmetric C—H stretching vibrations. The addition of

lactoferrin and its peptides LfcinBy_ 14 and LfampinB caused a decrease in the 2 882 cm™!

intensity of DPPG liposomes, thus the
order parameter for the lateral interactions between chains S, decreased from 0 19to 0 17, 0. 14 and 0 12 respectively. On the
contrary, the intensities at 2 847 and 2 882 cm~ ! of DPPC liposomes were poorly affected by lactoferrin and its peptides. The
results show that lactoferrin and its peptides present a stronger effect on the molecular structure and order degree of anionic lipid
DPPG than that of zwitterionic lipid DPPC. This suggests that lactoferrin, LfcinB4 4 and LfampinB can interact and combine
with the negatively charged DPPG liposomes by electrostatic interaction and perform its antibacterial activity. Besides,

LfcinBs- 14 and LfampinB can affect the lipid more strongly than lactoferrin.
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