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1. New bioresources for plant peptide hormones using gene editing
technology (G 4R B AR NHEY KR IT T I R LD BIR)
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1. DNA methylation alteration is a major consequence of genome
doubling in autotetraploid Brassica rapa (DNA FF 24k 254k 2 5] VR DU %
HIEEERNAMGSHEELR)

f#i4: Polyploids are typically classified as autopolyploids or allopolyploids based on the
origin of their chromosome sets. Autopolyploidy is much more common than traditionally
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believed. Allopolyploidization, accompanied by genomic and transcriptomic changes, has
been well investigated. In this study, genetic, DNA methylation and gene expression changes
in autotetraploid Brassica rapa were investigated. No genetic alteration was detected using an
amplified fragment length polymorphism (AFLP) approach. Using a cDNA-AFLP approach,
approximately 0.58% of fragments showed changes in gene expression in autotetraploid B.
rapa. The methylation-sensitive amplification polymorphism (MSAP) analysis showed that
approximately 1.7% of the fragments underwent DNA methylation changes upon genome
doubling, with hypermethylation and demethylation changes equally affected. Fragments
displaying changes in gene expression and methylation status were isolated and then
sequenced and characterized, respectively. This study showed that variation in cytosine
methylation is a major consequence of genome doubling in autotetraploid Brassica rapa.
K¥E: Archives of Biological Sciences
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2. BrEXLG6, a GDSL lipase gene of Brassica rapa, functions in pollen

development (—F#GDSLAE i B3 K BrEXL6EFe B 6 R B H HIfER)

&4 Multiple allele-inherited male sterility has been widely used by breeders of Brassica
rapa L. ssp. pekinensis, but the molecular mechanisms of male sterility are not yet clear. In
this study, we isolated the full-length cDNA of a new gene (not included in the Brassica
database). This gene, comprising 1 054 bp, encodes a 39.99 kDa protein with a Gly-Asp-
Ser-Leu (GDSL)-lipase domain that is a member of the lipolytic protein GDSL family. The
sequence of candidate gene is the most similar to extracellular lipase 6 (EXL6) of
Arabidopsis and was therefore designated BrEXL6 and submitted to NCBI (accession No.
JX131630.1). Reverse transcription semi-quantitative PCR and Western blot analysis showed
that BrEXL6 and its encoded protein were significantly more expressed in fertile buds than in
sterile buds. Quantitative PCR and in situ hybridization showed that BrEXL6 was highly
expressed in the anthers of fertile buds, especially anthers at the pollen-development stages,
but only weakly expressed in other tissues and floral organs of fertile plants and whole sterile
plants. These results suggest that BrEXL6 is a pollen development-related gene. The results
of this study provide clues for understanding the mechanisms underlying multiple
allele-inherited male sterility.

SKJ%: Biologia Plantarum
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3. Isolation and expression analyses of KLUH gene in developing
seeds and enhanced seed oil in KLUH overexpressing Brassica

juncea transgenics (£33 &R AKLUHZE & {38 2 B FF 36 fh 7 K B M
i B 77 THKLUHZE K] 43 B8 FI A 20 H7)
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4. Improving oil yield of Indian mustard (Brassica juncea) is exigent as it is a major
oilseed crop of Indian subcontinent, which has severe shortage of vegetable oil production in
the world. Some of the regulators of seed development have been shown to improve oil yield
in Arabidopsis. Arabidopsis KLUH (AtKLUH), a maternal regulator of seed size, has been
shown to control seed oil content. In this study, we identified three homologs of AtKLUH in
B. juncea, BjKLUH1, BjKLUH2-1 and BjKLUH2-2. We observed that BjKLUH1
differentially expresses in developing seeds in B. juncea accessions with varying seed size
and oil content. Further, analyses for seed oil content in B. juncea transgenics carrying
AtKLUH demonstrated an increase in seed oil up to 8.3% compared to wild-type plants. The
results of this study suggest that KLUH may have a role in seed development and is a good
candidate for engineering seed oil accumulation in B. juncea.

J¥%: Biologia
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4. Synteny analysis of genes and distribution of loci controlling oil
content and fatty acid profile based on QTL alignment map in
Brassica napus (£ H W B 3¢ H 2 T-QTL & Az B 5 v 2l & m E 0
JE R BR A B 2R R B o A AL i BEAT 12 3 T)

féjf-: Background: Deciphering the genetic architecture of a species is a good way to
understand its evolutionary history, but also to tailor its profile for breeding elite cultivars
with desirable traits. Aligning QTLs from diverse population in one map and utilizing it for
comparison, but also as a basis for multiple analyses assure a stronger evidence to understand
the genetic system related to a given phenotype.

Results: In this study, 439 genes involved in fatty acid (FA) and triacylglycerol (TAG)
biosyntheses were identified in Brassica napus. B. napus genome showed mixed gene loss
and insertion compared to B. rapa and B. oleracea, and C genome had more inserted genes.
Identified QTLs for oil (OC-QTLs) and fatty acids (FA-QTLs) from nine reported
populations were projected on the physical map of the reference genome “Darmor-bzh” to
generate a map. Thus, 335 FA-QTLs and OC-QTLs could be highlighted and 82 QTLs were
overlapping. Chromosome C3 contained 22 overlapping QTLs with all trait studied except
for C18:3. In total, 218 candidate genes which were potentially involved in FA and TAG
were identified in 162 QTLs confidence intervals and some of them might affect many traits.
Also, 76 among these candidate genes were found inside 57 overlapping QTLs, and candidate
genes for oil content were in majority (61/76 genes). Then, sixteen genes were found in
overlapping QTLs involving three populations, and the remaining 60 genes were found in
overlapping QTLs of two populations. Interaction network and pathway analysis of these
candidate genes indicated ten genes that might have strong influence over the other genes that
control fatty acids and oil formation.

Conclusion: The present results provided new information for genetic basis of FA and TAG
formation in B. napus. A map including QTLs from numerous populations was built, which
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could serve as reference to study the genome profile of B. napus, and new potential genes
emerged which might affect seed oil. New useful tracks were showed for the selection of
population or/and selection of interesting genes for breeding improvement purpose.

KJ%: BMC Genomics
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