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Abstract; In this paper, the function of FmJAZ1, a member of the Jasmonates ( JAZs), and the influence of its
upstream and downstream genes were preliminarily analyzed. Firstly, the FmJAZ1-pROK2-GUS overexpression vector
was constructed by using the method of seamless cloning, and then the vector was transferred into Agrobacterium by
triparental hybridization. Then, Agrobacterium was used to conduct instantaneous infection on the tissue culture seedlings
of Fraxinus mandshurica, and the infected seedlings with FmJAZ1 overexpression were obtained. Finally, the infected
seedlings were treated with jasmonic acid synthetic pathway inhibitor (DIECA) at 36 h after infection. Samples were
taken at 0, 1, 3, 6, 18, 21, 24 h, respectively. The expressions of FmJAZ1, FmJAZ2, GL1, EIN3 and MYC2 were
analyzed by fluorescence quantitative PCR. After Agrobacterium instantaneously infected the tissue culture seedlings of
Fraxinus mandshurica, FmJAZ1 expression increased significantly, which was 3.2 times as much as that of no-load
infection. After treatment with DIECA , the relative expression level of FmJAZ1 fluctuated significantly at the initial , but
was stable after 18 h, which proved that FmJAZ1 was acting on JA pathway. The expressions of JAZ2 and GL1 are down-
regulated at 1 h, while the others were slightly up-regulated, and later the expressions of all the genes were up-
regulated. Overexpression of FmJAZ1 after instantaneous infection of F. mandshurica indicated that transient infection
was effective. After DIECA treatment, FmJAZ1 expression was significantly down-regulated, indicating that the synthesis
of FmJAZ1 was regulated by JA. In Fraxinus mandshurica, FmJAZ1 inhibited the expression of transcription factors
GL1, EIN3, MYC2, and FmJAZ2, and the synthesis of FmJAZ2 was also regulated by JA. JAZs not only regulates the
key proteins of JA pathway, but also participates in the regulation of other signaling pathways, and finally regulates the
growth and development of plants and their response to stress through the expression of JA in vivo and the synergistic
expression of other related signaling molecules.
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Table 1 PCR primer names and sequences of FmJAZ1

gene cloning and vector seamless cloning

Bk /B

Primer name

ElEZ)E2 )

Primer sequence

FmJAZ1-F 5" ATGGGTTCATCGGAAATTATAGATT 3’
FmJAZ1-R 5" TCAATTTGAAGTTGGGTATTGAGGA 3’
JAZ1-BKGUS-F 5'acgggegactctagaggatcc ATGGGTTCATCG-

GAAATTATAGATT 3’
5'catggtcaagagtceggtacc ATTTGAAGTTGG-
GTATTGAGGAGC 3’
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Fig. 1 Schematic diagram ofcostructing FmJAZ1-pROK2-GUS

overexpression vector
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Fig. 2 Structure of FmJAZ1-pROK2-GUS overexpression vector
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Table 2 Names and sequences of qPCR primers

ElE/ B2

Primer name

519731

Primer sequence

5" AGGACGCTGCCAACAACTTT 3’

5" TTGAGGGGAAGGGTAAATAGTG 3’
5" GGCGGTCAAATGATAGTTTTCG 3’
5" GATGTTTGTGGCGGATTCAG 3’

5" AGAGGCAGCAACAATGGAGTC 3’
5" TCTTTAACGTGGTTCGGCAAT 3’

qRT-Tubulin -F
qRT-Tubulin -R
qRT-FmJAZ1-F
qRT-FmJAZI1-R
qRT-FmJAZ2-F
qRT-FmJAZ2-R

qRT-MYC2-F 5" CATGCTTTCGTTTACTTCGGG 3’
qRT-MYC2-R 5" CTATCCGCCTCTTTAACCACAG 3’
qRT-GL1-F 5" TTATTCAGTGGCTCATCGTCAAG 3’
qRT-GL1-R 5" AACTCCATAATTCGCATCTTCG 3’
qRT-EIN3-F 5" CAGAGGCGGTTTCCATTAGAG 3’
qRT-EIN3-R 5" CAAATCATGCGGCTTCTTGTA 3’

M. D12000 DNA Mark; 1. BHEXTHE ; 2. pROK2-GUS 3844 ;
3, 4. FmJAZ1-pROK2-GUS,

M. DL2000 DNA Mark; 1. Negative control; 2. pROK2-GUS
vector; 3, 4. FmJAZ1-pROK2-GUS.

&l 3 FmJAZ1-pROK2-GUS it k4 Ak
5 AARFFIE PCR S0k

Fig. 3 PCR verification of transferred Agrobacterium
FmJAZ1-pROK2-GUS overexpression vector
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Table 3 Three-parent hybridization verification’ s

primer names and sequences
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Primer name

175

Primer sequence

5"AGGTGGCTCCTACAAATGCC 3’
5'"TCCACAGTTTTCGCGATCCA 3’
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greater than 1 is up-regulated, less than 1 is down-

regulated. The same below.

&l 4 DIECA AbBRS 25 W] AL FmJAZ1 FRik 1
Fig. 4 FmJAZ1 expression at each time point

after DIECA treatment
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Fig. 5 Comparison of relative expression levels of GL1
and FmJAZ1 at each time point after DIECA treatment
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Fig. 6 Comparison of relative expression levels of FmJAZ2

and FmJAZ1 at each time point after DIECA treatment
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Fig. 7 Comparison of relative expression levels of MYC2
and FmJAZ1 at each time point after DIECA treatment
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Fig. 8 Comparison of relative expression levels of EIN3
and FmJAZ1 at each time point after DIECA treatment
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Fig. 9 GLI1,EIN3 and MYC2 transcription factors are
involved in the JA signal transduction pathway

(Adapted from Wu et al., 2018)
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AR A 22 T ) 7 A (1] 43 5%, 2014 ) o IR 7
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