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RICE/FREEZING SENSITIVE/PROTEIN LOCALIZATION 

 

The rice sensitive to freezing2 or rice SFR2 gene was cloned and expressed. 

The SFR2 protein encoding an enzyme in the group of glycosyl hydrolase family 1. 

It�s amino acid sequence was more similar to -glycosidases from thermophilic and 

halophilic archea and bacteria than any other non-SFR2 enzymes in plants. Several 

strains of Escherichia coli, vectors �pET32a, pSY5 and pGEX-4T-3�, induction times 

and induction temperatures �4, 20, 37 and 45C��were investigated. No condition tried 

was able to produce SFR2 protein in E. coli. Pichia pastoris was also used to express 

SFR2. The mRNA of SFR2 was detected in methanol induction but no protein was 

detected by activity nor SDS-PAGE technique. Therefore, plant cells were used to 

investigate the expression and protein localization. The detection of GFP and GUS 

protein indicated that the SFR2 gene could express in plant cells under control of the 

35S promoter. The constructs containing SFR2 transit peptide at the N-terminal 

showed GFP fluorescence or GUS staining in the chloroplast. 
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�̧É�1 �GH1�� Â¨³ Î̈µ�´�Á�­� öµ¥� ¹̈��´�� �GH1�� �µ�Â���̧Á¦¸¥�Thermophilic Â¨³�Halophilic 
¤µ��ªnµ� »̈n¤�°�Á°�Å�¤r�̧�oµ� ¼̈Ã��·Á�­�µ�¡º��nµ�Ç��µ��¨�µ¦«¹�¬µ¡�ªnµ¦¸�°¤�·Â���rÃ�¦��̧�
SFR2 Å¤n­µ¤µ¦�� ·̈�Å�oÄ��Escherichia coli �́Ê�Ä�­µ¥¡́��»rÂ¨³¦³��Áª�Á�°¦r�nµ�Ç��pET32a, 

pSY5 Â¨³� pGEX-4T-3� �¹É��µ¦«¹�¬µ�¸Ê¥´�Å�o¤̧�µ¦��¨°�®µ­£µª³°»�®£¼¤·�̧ÉÁ®¤µ³­¤� �4, 20, 

37 Â¨³ 45C���n°�µ¦� ·̈�Â¨³¦³¥³Áª¨µ�̧ÉÁ®¤µ³­¤�n°�µ¦�́��ÎµÄ®o¤̧�µ¦� ·̈�Ã�¦�¸��oª¥� Â�n�»�
­£µª³�̧É«¹�¬µÅ¤n­µ¤µ¦�� ·̈�Ã�¦�¸��SFR2 Ä��E. coli Å�o��¹�Å�o�Îµ¦�̧°¤�·Â���rÃ�¦�¸��SFR2 
¤µ� ·̈�Ä�¥¸­�r� Pichia pastoris �¹É��µ��µ¦��¨°�¡�� mRNA �°�¥¸�� SFR2 Â�nÅ¤n­µ¤µ¦�
�¦ª�­°��·��¦¦¤�°�Á°�Å�¤rÂ¨³Ã�¦�¸�Å�o��´��´Ê�¦¸�°¤�·Â���rÃ�¦��̧�SFR2 �¹��¼��Îµ¤µ� ·̈�
Ä�Á�¨ r̈¡º��Ã�¥Ã�¦�¸��SFR2 �¼�Á�ºÉ°¤�´�Ã�¦��̧�·��µ¤�GFP Â¨³�GUS �µ��oµ��¨µ¥�N ®¦º°�
C Á¡ºÉ°�nµ¥Á�oµÁ�¨ r̈­µ®¦nµ¥®µ��¦³¦°�Â¨³Á�¨ r̈®́ª®°¤� �µ��¨�µ¦��¨°�¡�ªnµ­µ¤µ¦�� ·̈�¦¸-
�°¤�·Â���rÃ�¦��̧� SFR2 £µ¥Ä�o�µ¦�ª��»¤�µ¦Â­��°°��°�Ã�¦Ã¤Á�°¦r� 35S Ä�Á�¨ r̈¡º� 
Â¨³¡�Ã�¦�¸��SFR2 Ä��¨°Ã¦¡¨µ­�r�°�Á�¨ r̈­µ®¦nµ¥®µ��¦³¦°� 
 
 
 

 
 

­µ�µª·�µÁ��Ã�Ã¨¥¸�̧ª£µ¡                 ¨µ¥¤º°�ºÉ°�´�«¹�¬µ_________________________

�e�µ¦«¹�¬µ 2549                    ¨µ¥¤º°�ºÉ°°µ�µ¦¥r�̧É�¦¹�¬µ____________________ 

                                                                  ¨µ¥¤º°�ºÉ°°µ�µ¦¥r�̧É�¦¹�¬µ¦nª¤_________________ 




