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EMS-assisted Mutagenesis of Tartary Buckwheat and Expression
Analysis of Rutin Biosynthesis Genes in Selected Mutants
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Abstract: Tartary buckwheat is one of minor grain crops in China, which has rich nutrition and is an
important source of natural rutin. It is an important aspect of present research to break through of breeding and
create new germplasm in tartary buckwheat. The mutation library was constructed in “Heifengyihao” by EMS.
The half lethal treatment of EMS mutagenesis was 1.2%, the effect of plentiful phenotype was recorded in M,
generation. 102 plants with obvious phenotypic variation, including leaf color, leaf shape, plant type and grain
sizes, were obtained from M; materials and the mutation rate was 3.85%. The rutin content of 1000 plants in
mutants’ library was determined by HPLC, 2 mutant lines with high ( rutin content >16 mg/g ) and 5 lines of low
rutin ( rutin content <10 mg/g ) were obtained respectively. Comparison of rutin synthesis-related genes through
gRT-PCR showed a relative weaker relationship between FtCHS, FtF3H, Ft4CL, FtUFGT transcripts and rutin
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content mutation lines. However, it also found that F#/LS showed the higher expression level in line with higher

rutin content, which reached 4.55 times of control. The screening of mutants enriched the resources of tartary

buckwheat, innovated the new germplasm of tartary buckwheat, and provided material guarantee and technical

support for the molecular basis research of tartary buckwheat metabolism.

Key words: tartary buckwheat; mutants; rutin; gene expression
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FtFLS-like . FtTUFGT F FtHis 5| 1 (3£ 1), L 3% 5
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Table 1 The primer sequences using in the experiment

51 Genbank &35 ¥4 (5-3") 51 Genbank &5 JF4(5-3")

Primers Genbank ID Sequence ( 5'-3") Primers Genbank ID Sequence ( 5'-3")

FtCHS-O KJ139980 F: GCCGACTACCCCGACTACTAC || FtUFGT-Q MF817442 F: GGTTTTCAACCACGCATATG
R: TGAGGATCTCCTCGGTTAGGT R: GCCTCTAACTAAGCAGCACAA

FtF3H-Q HMS587134 F: TAGAGGCACCAATCACCTTTG || FtFLS-like-Q GU388434 F: CAAGACTCCGAAGTGGAAGC
R: CTTTGCCTTGTCGAGATTCTG R: TCCCGTTGCTCATAATCTCC

Ft4CL-Q KM362863 F: GTGAGGTTCCTGTGGCATTT ||FtHis-Q JF769134 F: ATTCCAGAGGCTTGTTCGTG

R: TTGCGTGAACGAAGTACACC

R: TGTCTTCGAACAATCCCACA
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Fig.1 The effects of EMS of different concentrations on
germination rate and germination potential of Tartary
Buckwheat seeds
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A TEALHT; B: MFORZE; C: &l D: 25050 B BAERE; Fe 4B
RIS s G ALWIHRAT. E B Ze M e Rekk A5 R A 5 A8 A
AR N
A': Etiolated seedling, B: Leaf color mutant type, C: Curved leaves, D:
Multi-branches, E: Dwarf mutant type, F: Abnormal flower, G: Early
flowering. Picture E: the normal height plant showed in left, the dwarf
mutant showed in right, the red line revealed the height different
2 BF 1 SREGHERE(FS)

Fig. 2 The field phenotype of “Heifeng 1” mutant( Partial )
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Table 2 The statistical analysis of the representational mutation
types of Tartary Buckwheat M, “Heifeng 1”

G R

S FH AL (%)
Variation types Phenotype Mutant ~ Mutant

plants ratio

I8, Leaf color ik 65 2.45

- e ¢ 5 0.19

1174 Leaf shape it it 5 0.19

AR 6 0.23

FR7 Plant structure 1k 3 0.11

20y 3 ME 3 0.11

AERIFAE I AEAEnt: 2 0.08

Flower shape and florescence
AR i 5 0.19
#i%Y Grain shape FERIAZ IR, Fhore 3 0.11
i
it Grain color YR 5 0.19
31 Total 102 3.85
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Fig. 3 The detection of rutin content in mutant lines
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Fig. 4 The calorimetric map of gene expression of key
enzymes in rutin metabolic pathway
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