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Expression profile of rice Hsp genes under 
anoxic stress

L.M. Mertz-Henning1, C. Pegoraro2, L.C. Maia2, E. Venske2, 
C.V. Rombaldi3 and A. Costa de Oliveira2

1Embrapa Soja, Londrina, PR, Brasil
2Centro de Genômica e Fitomelhoramento, Departamento de Fitotecnia, 
Faculdade de Agronomia Eliseu Maciel, Universidade Federal de Pelotas, 
Pelotas, RS, Brasil
3Departamento de Ciência e Tecnologia Agroindustrial, 
Faculdade de Agronomia Eliseu Maciel, Universidade Federal de Pelotas, 
Pelotas, RS, Brasil

Corresponding author: A. Costa de Oliveira
E-mail: acostol@terra.com.br

Genet. Mol. Res. 15 (2): gmr.15027954
Received October 29, 2015
Accepted December 8, 2015
Published May 6, 2016
DOI http://dx.doi.org/10.4238/gmr.15027954

ABSTRACT. Although flooding is one of the most important 
environmental stresses worldwide, not all plant species are intolerant to 
its effects. Species from semi-aquatic environments, such as rice, have 
the capacity to cope with flooding stress. Heat-shock proteins (Hsps) 
are thought to contribute to cellular homeostasis under both optimal 
and adverse growth conditions. Studies of gene expression in plants 
exposed to low levels of oxygen revealed the up-regulation of Hsp genes. 
However, it is not clear whether Hsp genes are transcribed as a function 
of tolerance or whether they represent a response to anoxic stress. 
Therefore, the accumulation of Hsp gene transcripts was investigated 
in two different cultivars, “Nipponbare” (flooding tolerant) and “IPSL 
2070” (flooding sensitive), subjected to anoxic stress. Fifteen-day-
old rice root seedlings from both cultivars were used. Four different 
treatments were performed: no anoxia (control); 24-h anoxia; 48-h 
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anoxia; and 72-h anoxia. Anoxic stress was confirmed by the increased 
gene expression of alcohol dehydrogenase. The data obtained showed 
that both rice cultivars (“Nipponbare” and “IPSL 2070”) accumulated 
Hsp gene transcripts under anoxic stress; however, the majority of the 
Hsp genes evaluated were responsive to anoxic stress in “IPSL 2070” 
(flooding sensitive), whereas in “Nipponbare” (flooding tolerant), only 
six genes were highly up-regulated. This suggests that although Hsps 
have an important role in the response to anoxia, they are not the major 
cause of tolerance.
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