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Genome-wide Variable Shear Analysis of Highland Barley under Drought Stress
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Abstract : In order to study the pattern of variable shearing of genes in highland barley under drought stress, the drought-resistant ‘ Xila 16’
and drought-sensitive ‘ Diqing Heiyuangui’ were used as experimental materials. The samples processed at control and 21 % PEG concen-
trations were separately sequenced at multiple time points. The results showed that a total of 22 181 variable shearing events were detected in
all samples by Leaf Cutter software, and it was also found by PCA analysis that the variable shearing has obvious specificity among varieties.
In addition, by comparing with drought resistance gene database, there were significant differences in drought resistance related genes be-
tween the two varieties under drought stress: HVULIH16429 ( AtrbohF) , HVULI H12808 ( HABI ) , HVUIAH58649 (ABF4 ) , HVUI4H35985
(AtrbohD) , HVUL7HO7799 (LOSS ) , HVUL3H43774 ( CLCc) , HVUL3H23631 (ABCG40) , HVULIH16840 ( MYB60) and HVUL6H08236
(AREBI). Comparing the variable shearing genes between two varieties by KEGG analysis, the drought-resistant varieties were involved in
more pathways, and four significant enrichment pathways were identified, which were fatty acid degradation, inositol phosphate metabolism,
alpha-Linolenic acid metabolism and fatty acid metabolism pathways. The research lays a theoretical foundation for analyzing the molecular
mechanism of drought resistance of highland barley and breeding new varieties.
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Gene Phenotype Reference
ABCG40 knockout: upregulation of ABA responsive genes is delayed, stomata close more slowly Kang et al. , 2010
ABF4 overexpression; enhanced drought tolerance Kang et al. , 2002
needs ABA-dependent phosphorylation for activation ; phosphomimicking variant .
AREBI overexpressed ; expression of ABA-inducible genes w/o ABA treatment Furihata et al. , 2006
AtrbohD atrbohD/F double mutant; ABA induced stomatal closing is impaired Kwak et al. , 2003
AtrbohF atrbohD/F double mutant; ABA induced stomatal closing is impaired Kwak et al. , 2003
CLCc expressed guard cells, root an pollen ;tonoplast;mutant; ABA dependent stomata closure impaired Jossier et al. , 2010
HABI mutams ABA hyperser'lsltlve;habl G246D mutant is unablfa to close their stomata to Robert et al. , 2006
limit water loss in response to ABA synthesized during a drought stress
LOSS knockout: drought susceptible, ABA deficient, increased water loss Xiong et al. , 2001
MYB60 expression downregulated under dehydration ; guard cell-specifically expressed ; knockout Cominelli et al. , 2005

: water loss under drought is limited ; enhanced drought tolerance
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