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Abstract

Curation is a frontier in China, the biocuration of all kinds of biological information is the devel-
opment tendency. In this paper, 500 rice genes of eight kinds stress-resistance were collected
from literature: salinity tolerance, drought tolerance, cold tolerance, heat tolerance, dwarf resis-
tance, lodging resistance, bacterial blight resistance and blast resistance. Curating the rice stress-
resistance genes based on the platform of RiceWiki and publishing on RiceWiki. The 500 rice
stress-resistance genes were further analyzed. First, the protein-protein interactions between
stress-resistance rice genes were analyzed which containing 78 protein interactions among 61
proteins. The results of co-expression analysis indicated that 21.61% protein pairs have a ten-
dency to co-expression, which showed the protein encoded by the stress-resistance genes could
interact with each other. Finally, the GO enrichment is analyzed by argiGO, the results indicated
that the significant level of GO terms related to stress is higher.
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Figure 1. The flow chart of biocuration of rice gene
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Table 1. The number of rice stress-resistance genes

= 1 KEmMERSE
KFESUE WAL OWRE WER WE HUEA SRR StArHRE SRR 2ESUEE stk Gt
HPEBH 97 55 47 128 161 16 66 87 117 383 500

SNAC1T (STRESS-RESPONSIVE NAC 1) is a member of rice stress-responsive NAC family in rice.
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Figure 2. The illustration of the contents in curation page
(http://RiceWiki.big.ac.cn/index.php/Os03g0815100)
[E 2. B 4% 1 E BI A A Bl 7R (http://RiceWiki.big.ac.cn/index.php/0s03g0815100)

Function [edit]

e OsNHX1, functions as a Na* and H* exchanger and plays important roles in salt tolerance of ricel'l?]

BIHISIO] - s nHX 1 may play an important role in the salt tolerance of shoots rather than roots!?.

e OsNHX1 plays important roles in the compartment of Na* from the cytoplasm of cells into the vacuoles

in both of the tissues!?Il°!

Expression of OsNHX7 under the constitutive promoter Actin1D can confer enhanced salinity
tolerance in transgenic rice plants. It also function towards alleviation of toxic effects of salt stress at

all stages of the life cycle from seedling to maturity[a].

OsNHX1 has the ability to suppress Na+, Li+ and hygromycin sensitivity of yeast nhx7 mutants and

sensitivity to a high K+ concentration, a novel phenotype of the nhx? mutants®.

GO assignment(s): GO:0006814 &, GO:0006885 &, GO:0015299 &7, GO:0015385 &, GO:0016021 &

Figure 3. The illustration of the function and GO
(http://RiceWiki.big.ac.cn/index.php/Os07g0666900)
3. IhEEFN GO S HY[E 7R (http:/RiceWiki.big.ac.cn/index.php/Os07g0666900)
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Mutation [edit]

OsDEG10 RNAI transgenic plantsm‘

 OsDEG10 RNA plants showed more remarkable decline of Fv/Fm ratio than wild-type plants after high light
treatment.

OsDEG10 RNAi plants had lower xanthophyll pigment contents than wild-type plants, which suggest that
OsDEG10 RNAI plants are more sensitive to high light than wild-type plants probably due to lower xanthophyll
pigment pool size

OsDEG10 RNAi transgenic plants showed more decline of Fv/Fm ratio than wild type plants after cold treatment,
which suggest that OsDEG10 RNAi transgenic plants are more sensitive to cold stress and that OsDEG 10 might
play an important role in the response to cold stress as well as photooxidative stress.

Under optimal growing conditions, no phenotypic variations between the OsDEG10 RNAI plants and wild-type plants
were observed.
Overall, OsDEG10 RNAI transgenic plants were more sensitive to high light and cold stresses compared to

wildtype plants

Figure 4. The illustration of the mutation (http://RiceWiki.big.ac.cn/index.php/Os08g0139000)
[&] 4. ZRTARIE R (http://RiceWiki.big.ac.cn/index.php/Os08g0139000)

Genes related to SNAC1

« Target gene of SNACT"!
e 0sSRO7c, was identified as a direct target gene of SNAC1 involved in the regulation of stomatal aperture and oxidative response[“:,
e SNACT could bind fo the promoter of OsSRO1c and activate the expression of 0sSRO7c. 0sSROc¢ has dual roles in drought and oxidative
stress tolerance of rice by promoting stomatal closure and H20z accumulation through a novel pathway involving regulators SNAC1 and DpST#
# Gene regulated by SNACT:
« Some Stress Related Genes'":
» SNAC1 encodes a NAC franscription factor that regulates many stress related genes,such as DREB1A, CBF, SCOF, Tsi, and osIsAPT"
* OsPP18
# OsPP18is a novel PP2C gene which is regulated by SNAC and confers drought and oxidative stress tolerance by regulating ROS
homeostasis through ABA-independent pathways®™.

* SNACT can bind to the promoter of the OsPP18 gene and activates its expression'”

Figure 5. The illustration of the relationships between the gene with the others
(http://RiceWiki.big.ac.cn/index.php/Os03g0815100)

= 5. kEEESHEEREERNXRZNER
(http://RiceWiki.big.ac.cn/index.php/Os03g0815100)

Subcellular localization [edit]

e Upon stress, OsTZF1-green fluorescent protein localization was observed in the cytoplasm and cytoplasmic focil 'l
e OsTZF1 has dynamic subcellular localization patterns in the cytoplasm and probably the nucleus:

s Under normal growth conditions, OsTZF1 was predominantly localized in the cytoplasm of root meristem
cells and was occasionally observed in cytoplasmic foci. OsTZF1-GFP was rarely observed in the nucleus
of root cells at the young seedling stage

« ABA and NaCl enhanced the formation of cytoplasmic foci in root cells. The size, shape, and number of
these cytoplasmic foci varied depending on the condition of plants and the type of roots. These cytoplasmic
foci resembled processing bodies (PBs) and stress granules (SGs) where mRNA turnover and translational
repression take placem“]

e OsTZF1and PABPS8 colocalized in comparatively large cytoplasmic foci, considered to be SGs.

e In onion (Allium cepa) epidermal cells, OsTZF1 was localized in the cytoplasm and cell membran.

& The OsTZF1-GFP signal was detected in the cytoplasm, whereas GFP alone was distributed throughout the cell, the

cytoplasmic localization of TZF proteins is likely a common feature in plants[z].

Figure 6. The illustration of the subcellular localization
(http://RiceWiki.big.ac.cn/index.php/0Os0500195200)
6. I ZmARE 13 AU Bl 7= (http://RiceWiki.big.ac.cn/index.php/0s0590195200)
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Evolution [edit]

« Two paralogues, OsRLK1 (Os06g0203800) and OsRLK2(Os02g0777400), were
found in the rice genome. These homology with Arabidopsis RLKs AtER (63%),
AtERL1 (70%) and AtERL2 (70%). In the kinase domain, the identities were 72, 84
and 82%, respectively. OsSIK1 has high similarity with ER family proteins from
Arabidopsis, especially in the kinase domain. The three (ER) RLKs together control
stomatal patterning, with specific family members regulating the specification of
stomatal stem cell fate and the differentiation of guard cells in Arabidopsis'®

e But OsS/IK7 and OsSIK2 share only 30.56% and 18.04% amino acid identities with
LP2, respectively™

= 0sS/K1"%l, OsSIK2 and LP2 proteins all belong to the LRR-RLK gene family, LP2
does not share significant primary sequence homology with OsSIKT and OsSIK2.
Phylogenetic analysis revealed that the three proteins are in different subgroups
(Figure 2)P.

Figure 7. The illustration of the evolution
(http://RiceWiki.big.ac.cn/index.php/Os0730186200)
[ 7. #1LHYE R (http://RiceWiki.big.ac.cn/index.php/0s07g0186200)
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