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������� ���0!�������1���
�,�- 2�3%�'��!1���40�)*��������(�� 5�	������
(!���1�(� B-
serum ������!���	���(��40������0��������*=>�2����������� !�(��*�3�0140�)*�����!
+�,�-.����������/�0�� 	&������� B-serum �*5(��������1���
�,�-4���2��)��������3�0�)*���
����03?)�� �1�(��(��40�)*�����!*�3���,�@��.����A(���/�0�������
� /0 �(�������3�0���
�(�� ��!�4�!4��40�03?)�� 70-80% 	&����2���(�������(���*���1���
�,�-�(0������,) �!�)� 
���EF2112���*����*�3	
�1 DEAE-Sepharose Fast Flow ���0!������������� ��3��!��)!���
�
40�)*���1���
�,�-��!+�,�-A(���/�0������� �/�0� MALDI-TOF mass spectrometer ?&���1�(�!
��������)!���
� 4,717 ������ 4�0!\������	��5������� ��3������ ��������)!���
�, �����1���03!�
)��������*���03!�)� 2�3 0� �*�3�01���03!�)�40�)*���1���
�,�-��!+�,�-A(���/�0 ��.����]�
�(�)*����������1)*��� hevein ?&���*`����\�	�������(��*`�)*�����! ��!��!��a	�1	�����3��1 
chitin 	�����%�'� ��!��!��a40� hevein .����A(���/�0 Candida ������,
��(��b���1.��(0�
*�� �1�(� (� ��!�4�!4����0����
���.����1������/�0��� 80% ��/0 MIC80 �(0��/�0 C. tropicalis ATCC 
750  /0 12 �!) ����!�(0!�������� 2�3��0�.�� ��!�4�!4�� 95 �!) ����!�(0!����������/�0��1����
��/�0 C. albicans ATCC 10231 2�3 190 �!) ����!�(0!��������������1��1������/�0 C. krusei ATCC 
6258 .�������01���A(���/�0������, disk diffusion assay �1�(�)*�����1����)*���0� (Hevea 
protease inhibitor, HPI) ������!2�3���1���
�,�-	���(��40� C-serum ������������*=>�2���������
�� ! ��!��!��a.��������!+�,�-40� hevein ���0!��1����1�(�.�@��3��! Ca2+ 0�\(���� hevein 
��!��a���������.������������3��
(!40����� 

�0�	������ ���%&�'���	����������!!
(��� ��0,�1��������������340�0�
@� 
���4�����]� (small rubber particle, SRP) ?&��!0�\(	�������3	��.��������)���r��3�������)����1
�����1������/0�������1
��
�40���/�0	
��� ��!�������%&�'��������!+�,�-��!�(0�� amphotericin B 
(AMB) ?&���*`���������/�0�������!.��.�*=		
1�� )���1�(� SRP ��!��a���������.���������
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(!40����� ���0!������!��a����!*�3���,�@��40��� AMB .����A(���/�0�������(�� .�
����0���������1�(� (small rubber particle protein, SRPP) ?&���*`�)*������������	�� SRP)��
���.���������3����4!��0������ �]��!��a���������.������������3��
(!40����� 2�3��!��a����!
*�3���,�@��40��� AMB �����(���� )��)*��� SRPP ! ��!��!��a.��������!+�,�-40��� 
AMB �!/�0.��)*���.�*��!�s!����(���/0��(���1 0.40 �!) ����!�(0!�������� ���.����!��a��
*��!�s�� AMB ����0�.��.����A(���/�0���� C. albicans ATCC 10231, C. albicans ATCC 90028 
2�3 C. tropicalis ATCC 66029 ���a&�����(� )���!/�0�������(0�)*��� SRPP �����0��?!����*?��
����*`��*1����4����(��b (tryptic SRPP-derived peptide) 2���������2�� tryptic SRPP-derived 
peptides ���(�����! hydrophobicity �����������3����4!�� ( �0)�E0��!�(0�!���0�.�
0�����(�� 2:1) �1�(� tryptic peptides ���3���.��(���������3��� �0)�E0��!!*�3���,�@��.�
�������!+�,�-40��� AMB ���(�)����!��a��*��!�s)*�������0�.�������a&�����(� ���
�*��1���1*��!�s)*�������0�.����1 tryptic peptides ���3���.��(���������3����!���0� 5�
2���.����]��(��3��1 ��!�*`� hydrophobic 40��*1����40�)*��� SRPP !�(����� ��.����
����!*�3���,�@��.��������!+�,�- ����! ��!�*`� hydrophobic !���]	3����!*�3���,�@��.����
����!+�,�-40��� AMB ��������4&��  
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Abstract 

 
In this study, we report the screening, purification and characterization of 

antimicrobial related proteins from fresh Hevea latex. Upon screening, the antimicrobial protein 
was found in B-serum fraction prepared from the bottom fraction of ultracentrifuged latex. The B-
serum was further fractionated step-wise by acetone to separate the active antimicrobial protein 
fraction. The most effective fraction, found in 70-80% acetone, was further purified by DEAE-
Sepharose Fast Flow chromatography. The active protein exhibited a major peak corresponding to 
Mr of 4,717 Daltons when analyzed by MALDI-TOF mass spectrometer. The data obtained for 
the Mr value, N-terminal sequence residues and amino acid composition confirms that the purified 
antifungal protein is hevein, a previously known chitin binding protein. The hevein was shown to 
inhibit growth of several oral Candida spp. The MIC80 of hevein was found to be as low as 12 
µg/ml for Candida tropicalis ATCC 750. Higher MIC80s were obtained for Candida albicans 
ATCC 10231 (95 µg/ml) and Candida krusei ATCC 6258 (190 µg/ml). By disk diffusion assay 
method, a Hevea latex protease inhibitor, isolated and purified from the C-serum fraction of 
ultracentrifuged latex, was revealed to enhance the antifungal activity of hevein. Moreover, in a 
presence of Ca2+, hevein was also shown to induce yeast cell aggregation.  

In addition, possible defense function of the highly abundant Hevea latex small 
rubber particles (SRP) in sustaining the microbial invaders and their enhancing effect on the 
efficacy of a commercial antifungal drug, amphotericin B (AMB), were also explored. The 
washed SRP were shown to aggregate yeast cells and enhance the AMB�s efficacy. Similarly, the 
small rubber particle proteins (SRPP), extracted from washed rubber particles with lipid solvent, 
were also able to induce yeast cell aggregation and enhance AMB�s efficacy.  In the presence of 

the SRPP at concentration ≥ 0.40 µg/ml, the MIC80s of AMB for C. albicans ATCC 10231, C. 
albicans ATCC 90028 and C. tropicalis ATCC 66029 were reduced four-fold. When the 
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tryptic SRPP-derived peptides were fractionated by partitioning in the lipid solvent, 
chloroform/methanol (2:1, v/v), the tryptic peptides recovered from the chloroform phase were 
much more effective in reducing the MIC80 than those from the methanol phase, a four-fold 
difference. The positive result on reduced MIC effect seems to be attributed by and directly 
related to the hydrophobic nature of the SRPP. The higher hydrophobic degree of the tryptic 
SRPP-derived peptides might probably give rise to the better enhancing effect obtained for 
lowering the MIC. 
 
 
 


