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1. The jasmonate biosynthesis Gene OsOPR7 can mitigate salinity
induced mitochondrial oxidative stress GEFIER &M1& ER osopr?
A AR £ P 5 O SR A AL BEB0)
4. Salinity poses a serious threat to global agriculture and human food security. A better
understanding of plant adaptation to salt stress is, therefore, mandatory. In the

non-photosynthetic cells of the root, salinity perturbs oxidative balance in mitochondria,
leading to cell death. In parallel, plastids accumulate the jasmonate precursor cis
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(+)12-Oxo0-Phyto-Dienoic Acid (OPDA) that is then translocated to peroxisomes and has
been identified as promoting factor for salt-induced cell death as well. In the current study,
we probed for a potential interaction between these three organelles that are primarily dealing
with oxidative metabolism. We made use of two tools: (i) Rice OPDA Reductase 7
(OsOPRY7), an enzyme localised in peroxisomes converting OPDA into the precursors of the
stress hormone JA-lle. (ii) A Trojan Peptoid, Plant PeptoQ, which can specifically target to
mitochondria and scavenge excessive superoxide accumulating in response to salt stress. We
show that overexpression of OSOPR7 as GFP fusion in tobacco (Nicotiana tabacum L. cv.
Bright Yellow 2, BY-2) cells, as well as a pretreatment with Plant PeptoQ can mitigate salt
stress with respect to numerous aspects including proliferation, expansion, ionic balance,
redox homeostasis, and mortality. This mitigation correlates with a more robust oxidative
balance, evident from a higher activity of superoxide dismutase (SOD), lower levels of
superoxide and lipid peroxidation damage, and a conspicuous and specific upregulation of
mitochondrial SOD transcripts. Although both, Plant PeptoQ and ectopic OsOPR7, were
acting in parallel and mostly additive, there are two specific differences: (i) OSOPR7 is
strictly localised to the peroxisomes, while Plant PeptoQ found in mitochondria. (ii) Plant
PeptoQ activates transcripts of NAC, a factor involved in retrograde signalling from
mitochondria to the nucleus, while these transcripts are suppressed significantly in the cells
overexpressing OsOPR7. The fact that overexpression of a peroxisomal enzyme shifting the
jasmonate pathway from the cell-death signal OPDA towards JA-lle, a hormone linked with
salt adaptation, is accompanied by more robust redox homeostasis in a different organelle, the
mitochondrion, indicates that cross-talk between peroxisome and mitochondrion is a crucial
factor for efficient adaptation to salt stress.
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2. Biotinylated subunit of 3-methylcrotonyl-CoA carboxylase
encoding gene (AtMCCA) participating in Arabidopsis resistance to
carbonate Stress by transcriptome analysis &4 13- HHE
crotonyl-coa BRUEEHRILEE (atmeca) KAV RWTEES S5 FEIF
PURIR E HE)

f#4>: Soil salinization is a major factor impacting modern agricultural production, and
alkaline soils contain large amounts of NaHCO3. Therefore, understanding plant tolerance to
high levels of NaHCO3 is essential. In this study, a transcriptome analysis of shoot and root
tissues of wild-type Arabidopsis thaliana was conducted at O, 4, 12, 24 and 48 h after
exposure to a 3 mM NaHCO3 stress. We focused on differentially expressed genes (DEGs) in
roots identified in the early stages (4 h and 12 h) of the NaHCO3 stress response that were
enriched in GO term, carboxylic acid metabolic process, and utilize HCO3?. Six genes were
identified that exhibited similar expression patterns in both the RNA-seq and gRT-PCR data.
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We also characterized the phenotypic response of AtMCCA-overexpressing plants to
carbonate stress, and found that the ability of AtMCCA-overexpressing plants to tolerate
carbonate stress was enhanced by the addition of biotin to the growth medium.
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3. Applications of CRISPR/Cas9 in a rice protein expression system
via an intron-targeted insertion approach (Crispr/cas97E XK EH
RIERGFHIMA)

%i4T: The sugar starvation-inducible rice aAmy3 promoter and signal peptide are widely
used to produce valuable recombinant proteins in rice suspension culture cells.
Conventionally, the recombinant gene expression cassette is inserted into the genome at
random locations by Agrobacterium- or particle bombardment-mediated transformation.
CRISPR/Cas9 gene editing enables gene insertion at a precise target site in the genome. In
this study the CRISPR/Cas9 approach was modified for intron-targeted insertion by adding
an artificial 3’ splicing site upstream of the recombinant gene. Knock-in transgenic rice cell
lines containing the recombinant GFP gene inserted in intron 1 of aAmy3 were generated.
The endogenous aAmy3 promoter regulated recombinant gene expression and the acAmy3
signal peptide directed secretion of the recombinant GFP protein into the culture medium. In
addition, the recombinant GFP protein was localized in amyloplasts, identical to the
subcellular localization of endogenous oAmy3 reported previously. This modified
CRISPR/Cas9 knock-in approach is simple and highly efficient, and the recombinant gene
insertion frequency attained 12.5%. The approach can be applied in the production of
pharmaceutical proteins in rice suspension cell cultures. The high efficiency of the GFP
reporter gene knock-in method and the maintenance of target gene behavior also make the
strategy applicable to endogenous gene functional studies in rice.
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4. Calcium-dependent Protein Kinase 5 (CPKD5) positively modulates
drought tolerance through phosphorylating ABA-Responsive
Element Binding Factors in oilseed rape (Brassica napus L.) (854K

E F 5 (cpks) BT BRI aba R NTOiF456 B F T MSERIHi
B i)

4. Drought is an environmental stress that causes severe crop loss. Drought stress can
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induce abscisic acid (ABA) accumulation and cytoplasmic calcium oscillation.
Calcium-dependent protein kinases (CPKSs) constitute a group of Ser/Thr protein kinases
decoding calcium signals. However, the function and molecular mechanisms of most CPKs
in oilseed rape (Brassica napus) remain unknown. Here, we report the functional
characterization of BnaCPKS5 in drought stress tolerance. BnaCPKS5 belongs to Group | of the
CPK family and was localized at the plasma membrane and nuclei. Overexpression of
BnaCPK5 enhanced drought stress tolerance compared with the control. A screening of
interacting proteins identified that BnaCPKS5 interacted strongly with two ABA-Responsive
Element Binding Factors (ABF/AREBS), BnaABF3 and BnaABF4. BnaCPK5 was shown to
phosphorylate both BnaABF3 and BnaABF4 in a kinase assay. Further, it was found that the
phosphorylation of BnaABF3 and BnaABF4 by BnaCPKS5 increased their transcriptional
activities against the famous drought stress marker gene, Responsive to Dehydration (RD)
29B and protein stability. Taken together, these data demonstrate that BnaCPK5 acts as a
positive regulator of drought tolerance by, at least in part, phosphorylating two core
ABA-signaling components to modulate Late-Embryogenesis Abundant (LEA)-like RD29B
expression.
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5. GmMWRKY46, a WRKY transcription factor, negatively regulates
phosphorus tolerance primarily through modifying root morphology
in soybean (Gmwrky46 & —M#EFE T, TEEIHRREMRRES
SR 7] A T A

féj4~: Phosphorus (P) deficiency affects soybean growth and development, resulting in
significant reduction of yields. However, the regulatory mechanism of P deficiency tolerance
in soybean is still largely unclear. WRKY transcription factors are a family of regulators
involved in a variety of abiotic stresses in plants while rarely reported in P deficiency. Here,
we demonstrated that a soybean GmWRKY46 gene, belonging to group Il of WRKY TF
family, was involved in the regulation of P deficiency tolerance in soybean. The expression
of GMWRKY46 in low P sensitive soybean varieties was significantly higher than that in
tolerant soybean varieties. It was primarily expressed in roots and strongly induced by P
deprivation. GmMWRKY46 was localized in the nucleus. Compared with the control
expressing the empty vector, overexpression of GmMWRKY46 in soybean hairy roots
exhibited more sensitive phenotypes to low P stress, while the RNA interfered GmWRKY 46
significantly enhanced P deficiency tolerance by increasing the proliferation, elongation and
P absorption efficiency of hairy roots. Expression patterns of a number of P-responsive genes
(GmPht1;1, GmPht1;4, GmPTF1, GmACP1, GmPAP21 and GmExpansin-A7) were altered
in both overexpression and gene silenced plants. The results provided a novel insight into
how soybean responds to low P stress and new gene that may be used to improve soybean
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low P tolerance through gene editing approach.
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