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Abstract: Based on the long bud stage phenotype of a new Lonicera japonica Flos variety "Huajin 6", using
"Huajin 6" and "Da Mao Hua" as materials, probing the mechanism of its phenotype formation. Detection of
endogenous Jasmonic acid hormones (JAs) content; the genes related to jasmonic acid (JA) synthesis were
identified by transcriptome analysis of Lonicera japonica; flower buds and flowers of "Huajin 6" and "Da Mao
Hua" were collected at different periods, and the qRT-PCR (quantitative real-time PCR) technique was used to
analyze the trend of the expression of synthesis-related enzyme genes in Lonicera japonica Flos during the bud
stage. The study found that the content of JAs in "Huajin 6" Lonicera japonica Flos was significantly lower than
that in "Da Mao Hua"; applying exogenous methyl-jasmonate (MeJA) to "Huajin 6" can restore its flowering
phenotype, making it close to wild type Lonicera japonica Flos; there are significant differences in the expression

of two allene oxide synthase genes (40S), three lipoxygenase genes (LOX), and two allene oxide cyclase genes
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(A0C) in the flowers and buds of "Huajin 6" and "Da Mao Hua" at different periods. It is hypothesized that the low
expression of JA synthesis-related enzyme genes in " Huajin 6" leads to the blockage of JA synthesis, which causes

the formation of the long bud phenotype. This study laid a certain foundation for the genetic breeding of Lonicera

Japonica, provided a new idea for the improvement of Lonicera japonica varieties, and provided a reference for the

study of JAs in plant flower organs.
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Figure 1 Comparison of phenotypes of "Huajin 6" before and

after spraying with exogenous MeJA. MeJA: Methyl-jasmonate;
A: Lonicera japonica Flos of "Huajin 6" without MeJA spraying;
B: Lonicera japonica Flos of "Huajin 6" with MeJA spraying
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Figure 2 Flower buds and flowers of H6 and DMH at different
periods. H6: Huajin 6; DMH: Da Mao Hua; 1: Rice bud stage; 2:
Three green stage; 3: Two white stage; 4: Big white stage; 5: H6

development 5 days big white stage and DMH silver flower stage;
6: H6 development 10 days big white stage and DMH golden

flower stage
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MeJA ZLFE  110.225 mL MeJA, JI14.775 mL JE/K
CFE B B R 200 pmol-mL K] MeJA ¥ . # 1 mL
MeJA ¥ i 78 18 7K M B E 75 22 500 mL, i 28 ik J5E
400 pmol L™, e B 3 A 3 — B “ 4 6 5 "MK,
3ORHEAT — IR AL BE, FEFE TR S R SO R
R E B A 3K B e 6 S5, fifk
FR— IR AT MeJA Rb 3, H T XS L .

JAS R BIMERFEARLIE R ARIR DR A I RE i
FH B S AU B 22 4 AR, FREX 50 mg, A 100 ng-mL"
WARTR A, 1 mL HEE—/K-HIR (15:4:11) $2 BT, 1’
&) iR JiE 10 min, T4 °C, 12 000 r'min” 2 1F T, &0
5 min, HU_E T R R B B0 T R AT R4, W 4e 5
100 pL 80% HH EE—7K VA M, 1t 0.22 pm JEEE, B T
FESH T, T LC-MS/MS 73 #7 .

EMEEE SN AT bk 1 & MWDB
(Metware Database) #4022, S 5 1% 46 0 A H5 405 347 5
PE 2 # o R = 2 DY AR AT 5 A 2 e L B 0 A X
(multiple reaction monitoring, MRM) 5 i%.5& &= 437

RSN REAATIN“EE 657 K
CRBAEHAT TR AW, FEFRAPIRE 75 IA
A A S EE R LOX. A0S AOC, i it i1 5 L ¢ Fpkm
1L, i Y AH G HE A

qRT-PCR 73 #f7  f8f ] U ME %% FastPure Universal
Plant Total RNA Isolation Kit i) & $#& BURE 5 2 RNA .
1 F§ TaKaRa PrimeScript™ RT reagent Kit (Perfect Real
Time) 77 & & % 5% & B cDNA. 7 53 1% 51 0 1 3k
1 F§ Primer Premier 5 %4, 5149035 BAA M A A (B
) HIR A G HZR 1A 51755k H gRT-PCR
J7ERE R R AE 6 R IA B . qRT-PCR f# A TaKaRa
TB Green Premix Ex Taq II (Tli RNaseH Plus) i 7 &,
J BiAR 22N 12.5 uL TB Green Premix Ex Tag 11, 9.5 pL
ddH,O, 1uLForward Primer, 1 pL Reverse Primer, 1 pL
cDNA, MNARFR 25 pLo R NFET: A 95 °C, 180 s;
PEIR N (95 °C, 10 s; 51.5 °C, 30 s; 72 °C, 60 s), 39
85 T A 2R B B (65 °C, 553 95 °C). M8 I 2 R 7E
ActinfE N Z:, BEAFE S HEAT 3 IR AWM 55 M 3 9K
BORPEE S, X RIL B TR 22 7.

it 4r#r F Microsoft Excel 2019 %4 4 FH AT 42,
F GraphPad Prism 8.0 1f ¥, % % {4 73 /7 f# i GraphPad
Prism 8.0 % H ¥] two-way ANOVA T fit «

R
MeJA b IBRE “1e & 6 S LR E
3T IRHI N R — R4 4 6 57 Fh st it J2 A 5%
Jii MeJA I A 26 4831, 7] LUE H 22 i Wi it MeJ A 1)

Table 1  Gene-specific primer sequences. AOS: Allene oxide

synthase; AOC: Allene oxide cyclase; LOX: Lipoxygenase

Gene Primer sequence (5'-3")
Actin F: GGATGCTTATGTCGGTGATGAAG
R: TGTTGGCTTTAGGGTTGAGAGG

AOS-1 F: TGAAATGGATCGGACGTGCT
R: TGTTACTTTGCCGCCGTTTG
AOS-4 F: TCAAACCACTACCAGGCGAC
R: ATCCGAGGCAATGAAGGGTC
LOX-1 F: CCAGTACACTTACGCGGGTT
R: TTGAATCCTCGTCTGTGGGG
LOX-2 F: ACAGTGACCAACAAGCACCA
R: GGTGGCGTCTCATTGGGTAG
LOX-3 F: GGAGGGGACAACAGCAAGAT
R: TGACACCCGCAAAGAAAGGT
AOC-1 F: AACTGGTGGAAAGCAAAGCC
R: GTCTCGCTCGTTCATCTCGT
A0C-2 F: AGTGATGGAGGGGTCCGTTA

R: GTTCCAGGCACGAAGGCTTA

Figure 3 H6 after MeJA spraying. The same plant H6, the left
branch was sprayed with MelJA, and the right branch was not
sprayed with MeJA
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Figure 4 Content of JAs in flower buds at different periods in H6 and DMH. 1: Rice bud stage; 2: Three green stage; 3: Two white stage;
4: Big white stage; 5: H6 development 5 days big white stage and DMH silver flower stage. A, B, C, D: OPDA (A), JA (B), JA-Ile (C) and
MeJA (D) contents in the first five periods of flower buds of H6 and DMH, OPDA: 12-Oxophytodienoic acid; JA: Jasmonic acid; JA-Ile:

Jasmonic acid-isoleucine. n =3, x+s. "P<0.01, P <0.001, " P <0.000 1
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Figure 5 Heat map of differentially expressed genes related to
JA synthesis in different flower developmental periods between
H6 and DMH
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Figure 6 Expression of A0S, AOC and LOX in Lonicera japonica Flos of H6, DMH and H6 sprayed with MeJA in different periods. H6+
MelJA: Lonicera japonica Flos of H6 with MeJA spraying. n =3, x + 5. P <0.05, "P < 0.01, " P < 0.000 1 vs DMH; "P < 0.05, "P < 0.01,

P <0.001,""P<0.000 1 vs H6+MeJA
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