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Abstract: To deeply investigate the function of the PAL gene family in Jasminum sambac and its role in the forma-
tion of aroma components, multi-genomic analysis of JsPAL gene family was conducted by bioinformatics methods and quan-
titative real-time PCR technology based on the genomic data of single-petal J. sambac, double petal J. sambac and multi-

petal J. sambac from Fuzhou. The results showed that four, one and four PAL family genes were identified from the whole

genome of single-petal J. sambac, double petal J. sambac

Wr#m H 9 :2023-04-14
EETE: [E- W E” T PR 0I5 H (2002YFD2101102) 5 1 and multi-petal J. sambac, respectively. All members of
R S e A T the JsPAL family had a tripeptide active center composed
LI (KH1501920) ; fR Ak FAR e o e e 4 2 RHH: Q357 of alanine-serine-glycine (Ala-Ser-Gly). Collinearity anal-
470 H (FJZTFO1) ysis revealed that the collinear relation of PAL gene be-
EEBA KTH(1999-) , B WEH 2 N, +H0Fss i, T ENE tween single-petal J. sambac, multi-petal J. sambac and
FW(EF) R TS EYWHE AT, (E-mail) Arabidopsis thaliana was stronger compared with that of
1501577393@ qq.com double-petal J. sambac. Analysis of phylogenetic tree
BHRAEE  1HJ52%, (E-mail) ynxtea@ 126.com showed that the JsPAL gene family was distributed in two
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subfamilies. There were many cis-regulatory elements that were related to stress response, hormone response, light response
and plant growth in the promoter region of JsPAL genes. The results of fluorescence quantification analysis showed that Js-
PAL was specifically expressed in J. sambac tissues, and the relative expression of the majority JsPALs in flowers were high-
er than in other tissues. The relative expression of the majority JsPAL genes in Fuzhou single-petal J. sambac was higher
than in double-petal J. sambac. The relative expressions of SP_JsPAL2, SP_JsPAL4, MP_JsPALI and MP_JsPAL3 in the
pre-opening stage (F3) of Fuzhou single-petal J. sambac were higher than in other stages, the relative expression of DP_Js-
PALI in the F3 stage of Fuzhou double-petal Jasminum sambac was also high. SP_JsPALI and SP_JsPAL2 were positively
correlated with 2-phenylethanol and phenylacetaldehyde contents, and SP_JsPALI was also positively correlated with ben-
zaldehyde content. The results indicated that JsPALs may play an important role in flower development of J. sambac, and SP
_JsPAL2, SP_JsPAL4, MP_JsPAL1, MP_JsPAL3 and DP_JsPALI may have important regulatory roles in the formation of

aroma components in Fuzhou single-petal J. sambac and double-petal J. sambac. Moreover, SP_JsPALI may play an impor-

tant role in the formation of fresh spirit aroma of Fuzhou single-petal J. sambac.
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Table 1 Primer sequences used in this study

WL IITA JsPAL 24 7 T4

B AT L5149 (5'-3") TSI (5'>3")
SP_JsPALI TCACATCGGAGGACTAAGCAAG TTGCTGAATGTGGCAGTGTG
SP_JsPAL2 TGGAGGCTTCTTTGAGTTGC ACTGCGAGCACATTAGCTTC
SP_JsPAL3 AGCAGCACAAAAGCTACACG TCATCTTTGTCGCTGAACGG
SP_JsPAL4 AATACCGTCAGCCAAGTTGC TCACGATCAACCACACGAAG
DP_JsPAL1 TCACATCGGAGGACTAAGCAAG TTGCTGAATGTGGCAGTGTG
MP_JsPAL1 AGCAGCACAAAAGCTACACG TCATCTTTGTCGCTGAACGG
MP_JsPAL2 TGGAGGCTTCTTTGAGTTGC ACTGCGAGCACATTAGCTTC
MP_JsPAL3 TTCGCTGAAGTCATGAACGG GCTTTTGAGCTGCTTTCACG
MP_JsPAL4 AATACCGTCAGCCAAGTTGC TCACGATCAACCACACGAAG
JsActin TCTCTATGGTAACATTGTCCTG ATCCAGACACTGTACTTCCTCT

SP; HURERATAE ; DP NURSRAIIE s MP . EIERATIE

SP_Chr04 SP_Chrl2 DP_Chr04 MP_Chr09 MP_Chrl3
() () () () ~ MP JsPALI ()
—DP_JsPALI MP_JsPAL2
T MP JsPAL3
S 10F
o 15F
Y
IR \— SP_JsPAL4
& — MP_JsPAL4
30l SP_JsPALI — =
SP_JsPAL2 — —
350 SP _JsPAL3 L
401
SP: HURRFIAE ; DP BURZRHIAL ; MP . FIRRAAE , Chr Je(afh,
B 1 JsPAL EEEREEFEEHSH
Fig.1 Distribution of JsPAL gene on chromosomes
F2 FFE PAL EERERF 4
Table 2 Sequence characteristics of PAL gene family in Jasminum sambac
HEH 4 P G BIHMRELHE (aa) AR 537 ik PIE AT LA FRIRPEF-2 28
SP_JsPALI GWHPBFHK022327 702 76 570 6.16 -0.140
SP_JsPAL2 GWHPBFHK022328 702 76 710 6.03 -0.143
SP_JsPAL3 GWHPBFHK022329 712 77 710 6.41 -0.188
SP_JsPAL4 GWHPBFHK023409 712 77 450 5.76 -0.176
DP_JsPALI GWHPBFHJ020819 702 76 610 6.09 -0.141
MP_JsPALI JS6395 712 77 750 6.41 -0.191
MP_JsPAL2 186396 679 73 890 5.73 -0.126
MP_JsPAL3 JS6397 702 76 630 6.13 -0.143
MP_JsPAL4 JS777 712 77 450 5.76 -0.173

SP; BURERAFIAE ; DP XURSRATAE s MP . EERATAE

2.2 ¥F % PAL EARERELZE ST

R TSRS PAL FERRIGN R G R E LR,
Fk BRI KA EoK LU AR H% 1) PAL FKIGEE
FRIE T REE B (E 2) . RIERGE L BRI

JSPAL 434 5 ANIEZ % (PAL-a ~ PAL-e ) ,PAL-c il PAL-
d % T RTA I JsPAL B ARG, BR T SP_Js-
PALA MP_JsPALA 7E PAL-c 11, Hi4 JsPAL & 1397
PAL-d 1, ZHI{E PAL ZE 1 FEAEHTE PAL-c 1 PAL-
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(IKFE) ;Zm; Zea mays ( FK) ;CS: Camellia Japonica( IWESAE) ; Vv, Vitis vinifera( HWAG) 5 Js: Jasminum sanmbac(GEFIE) .
B2 XHEESEMYTM PAL EARSEHAXER

Fig.2 Phylogenetic relationship between PAL protein in Jasminum sambac and other species
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PAL2 SP_JsPAL3 # MP_JsPALI SP_JsPAL4 F MP_

JsPAL4 ,ZRW] JsPAL 3T 3 26 i 53 22 (0] AT AR ALY
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|
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Fig.3 Collinearity analysis of PAL genes in Arabidopsis and single-petal, double-petal and multi-petal types of Jasminum sambac
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Fig.4 Conservative motif and gene structure of PAL family in Jasminum sambac
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Fig.5 Sequence alignment of conserved domains of PAL protein in Jasminum sambac
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Fig.6 Analysis of cis-acting elements in the promoter region of PAL gene family in Jasminum sambac
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Fig.8 Relative expression of the Jasminum sambac PAL gene in the F1-F4 stages
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