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Abstract: Objective To clone and express the key genes regulating oil metabolism during seed germination of Zanthoxylum
dissitum, and investigate the molecular mechanism of the gene regulating artificial seed germination of Z. dissitum under the
stimulation of exogenous hormone gibberellin (GA) of its seeds. Methods According to the transcriptome sequencing results of Z.
dissitum, the key genes related to lipid metabolism were screened and cloned, the target protein was expressed and purified by
prokaryotic expression system, and the encoded products were analyzed and predicted by bioinformatics analysis. Meanwhile, seed
germination experiment was designed with the classification of two groups, including clear water control group and GA germination
promoting experiment group. Germination sampling points were set at 0, 6, 12, 24, and 48 h. Furthermore, the relative fluorescence
quantitative analysis was carried out to evaluate the changes in the expression of target genes. Results By gene cloning and
sequences analysis, this gene was identified as isocitrate lyase (ICL) gene, which named as ZdICL. The total length of such open
reading frame of the gene was 1 728 bp, and the coding product included 575 amino acids. Moreover, clustering analysis of the

amino acid sequences of ZdICL gene coding product indicated that it had the highest homology with Citrus sinensis, but it has the
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lowest homology with model organism Arabidopsis thaliana. Then the prokaryotic expression vector pET-28a-ZdICL was constructed

with high-efficiency expression in Escherichia coli BL21 (DE3). In the seed germination process, the expression quantity gradually

declined gradually in the GA aided germination process before 48 h, and increased at 48 h. In the seed germination process under the

effect of exogenous hormones GA, it was identical to the lipid mobilization metabolism regulation. Condusion In our study, clone

expression of ZdICL gene and analysis of expression quantity suggested that one of the reasons for the low natural breeding rate of

ZdICL capitatum seeds was the lack of endogenous hormone GA content, leading to inadequate activity of isocitrate, which can not

effectively protect the seeds to against oxidative damage and cause more death. Such gene lays foundation for exploring the regulatory

function of the gene in the seed germination process of Z. dissitum.
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Wit ZdICL %t EREGIY) F 5°-CCAAAGAC-

TATGCCAGAAGAGG-3’; R 5~ AGTTAGCGCCGG-
ACCATT-3’, [AJi) 225 PR 4 i SR 72 A8 UM+ A
T R A AR A N R Y,
ANIHFEfERER (GA) IRl 6 h J5k 9% 0. 6. 124
24, 48, 96 h, DI 725 7KIZIE 6 h Xt R4 AH
N HUFE, f#H TaKaRa PrimeScriptTMRT Master
Mix, 4 {8 i B 45 G it — HORE A T A 0 24 8
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Fig. 1 Electrophoresis of total RNA from Z. dissitum and
PCR product of ZdICL amplification
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M-Marker 1-recombinant plasmid pMD-18-ZdICL

2 EEFHK pET-28a-ZdICL EEYI 4R
Fig. 2 Enzymatic digestion of recombinant plasmid
pET-28a-ZdICL
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Fig.3 SDS-PAGE of expression of pET-28a-ZdICL
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Fig. 4 Purification of His-Nanog fusion protein
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Fig. 5 Phylogenetic analysis of Zanthoxylum dissitum 1CL

gene and its homologous genes in other plants pecies
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3.1 server Tl | ZdICL & H IR LA R, S5 R%K
B ZdICL s A& H 24 N2 Z AL A 16 MHRIR
A7 sF 9 NS SRR AL £

6 WFEEH ZdICL EHN=REM
Fig. 6 Tertiary structure prediction analysis of ZdICL of
Zanthoxylum dissitum
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Fig.7 Relative expression levels of Z.dissitum ZdICL in the

artificial germination of pepper
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¥ ZdICL HFEEAEXRATE BL21 (DE3) 14k
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WUREAR, SRS KA AR HIEE GA b2, 78
F A B A A P T 1 1 N3 T B R BT R P A
R ImATEE R, Mo Ak ER B 30 T IR S) 5
RS2, R AT A S5 45 A 4 8 34
W 52 16 BURl 7 A 5 88 % A I 2 52 e el g A 1 I
¥, BAERhFER AT IE RS IR K
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SR RE o RN BKAG S ISR Rk e, i Eg
KB FRAELE 1 R  AH [RURE e T 4 e S A 1
A58 73 S 2l 240 L 5 A 0 23 A S AR gl AR A 1 451
PRBETRAS o 3 AR AN S AR R 7 7K 0T HEL A K35 )
FhF7E 48 h JE & K2 HILE A JEIL R . [F B,
TE E AR S (1) 00 58 A6 MUR 97 3 1) A 38 AR b 52 56
R T IX I SRR, BFARE TR W
W 5% 6 B 7 75 9 i i 4 i EOR R DL SE R T
RALREMT, HAYE GA FIAS & Al BE & X LU & 1
KRN FTE. 3T GA RAEF TR 2B
THRIRES, MAEEEER T A B R IE K
Wi, SeRMIEEEM T RMTARE ), B
wBEfTREREReE, X50REMERRE
i 57 AR 2R TR A LA AR AP, R SR AE R
B R AT B I X ZAICL FE 37 1k 0 o) b 3k 4 i
W o R B A PR, TR B 2 TS - 2R K
G, HAasE TR E TR R R
FIACSHEER P, EoxHis KN B2, AR AR S
(R S AL RSP~ , 7 A A AR H i 2 B B A kb
HEfREIR 48 h e o v % 5 ZdICL 2 H Rk B,
KR, AU, GA A REZTE 48 h )5,
FI R St S A F A 3 7 M e AEARCR 1 D A i
g ICL MEREE, Mm$em ICL i, ik 1
AR RACEHHERER, Iz NIRRT GA 1 E FRIH
FE, ATHATHARDHI ICL B2 /9855, MRt Fh 1%
W T K. SR T WSS AEM ZdICL B:H7E GA
Sk B (1 008 5 A B - 15 A e AR AR 6 D 0 43 AL
i, AR — PR A
4.3 gL

A S MR 52 AE RIS (R 21 7 7 445 3] ZdICL,
HEFEZREKRZPEmARE T EAEEEM
ZdICL. @it semoee e &, b 17kl 7e
TERUN TR R e p ik &8, HRIA=
BAGLE 0~96 h iy, AMEEE T KA 5EKA
WHRE, B BAAR, HKEPHERRER
®IZWTHE, 24 h MR TIET, BRI PEREK,
M GA; B &P T T o kK HRIAED
2B PG KIEF = B, XA EE GA
JeIE L EEANH] ZdICL 51, s R F oAb pe
PAREER, A R TMIR S AR &R, S
T 240 B e e R Re ), B RS ZdICL
I RIR A, IIEAEHE TR, fERe IR
THFEF T IR TE . TTWSEARARR 7 H SR AR N R

BRIET, HENZ —mRREE SAEEER GA
HEAL.
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