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Elucidation of metabolic communication of plant hormones and secondary
metabolites in citrus fruit

Ma, Gang
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Carotenoids and flavonoids are important bioactive compounds massively
accumulated in citrus fruits. In plants, carotenoid shares a common biosynthetic pathway with
chlorophyll, abscisic acid and gibberellins, while flavonoid metabolism is closely related to the
biosynthesis of salicylic acid and jasmonic acid. In the present study, the relationship between the

plant hormones biosynthesis and accumulation of carotenoid and flavonoid were investigated in
citrus juice sacs in vitro. The microarray results showed that there was a communication in the
biosyntheses of plant hormones, carotenoids and flavonoids, and the expression of genes related to
carotenoid and flavonoid biosyntheses were regulated by the treatments of plant hormones.
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No. RNA 3G1_Name
No MRNA Gene Name___ Ciclev10008853m | farnesyl Synthase 2
Ciclev10000427m yI-tRNA synthetase, class Ic Cicleviooos201m Tger ST
Ciclev10000765m _|glutamyl-tRNA reductase family protein Ciclevioosoatem Joer ot
Clclev10031685m L-semialdehyd i Ciclev10018875m _[Terpenoid cyclases/Protein p protein
Ciclev10001240m _aldolase superfamily protein o 10011750m ™ TPHY Y OENE SUNTHASE
Ciclev10031858m _|hydroxymethylbilane synthase Ciclevi0031587m Jphytoens o
Ciclev10001965m _|uroporphyrinogen-l11 synthase family protein Cidlov10002967mToetaccan
Ciclev10031799m _|uroporphyrinogen decarboxylase Ciclevi0008410m Lycapene Solass protein
Ciclev10011903m _|coproporphyrinogen 111 oxidase Ciclev10004730m _|Lycopene beta-cyclase 1
Ciclev10019590m _[flavin containing amine oxidoreductase famit Ciclev10028245m _|Lycopene beta-cyclase 2
Ciclev]0015674m _|matnesium chelatase i2 Ciclev10011312m _[cytochrome P450, family 97, subfamily A, 3
Ciclev10032123m | magnesium-protoporphyrin IX sfera Cidev10025080m epoxidase GEP) (ABAT)
Ciclev10011842m _|dicarboxylate diiron protein, putative (Crd1) Gid
Ciclev10000821m _|pheophorbide a family protein with Rieske [2Fe-25] domain Cidiovi0019364m Tnine cie-cnoncarotencid diocuoenase 3
Ciclev10011985m _|ubiA prenyltransferase family protein Ciclevi0012414m [NAD(P binding Rossmann-fold Dot
Ciclev10008520m ophyllide oxidoreductase A Ciclevi0027685m [aldehyde oxidase 1
Ciclev10030419m _|geranylgeranyl reductase
Ciclev10008853m _|farnesyl diphosphate synthase 2 A e oxd 707 subramiiy A n
Ciclev10002201m _|geranylgeranyl pyrophosphate synthase 1 Ciclov10028346m P450. family 707 subfamily A >
Ciclev10011750m _|phytoene synthase Cidiovi0026355m P450. family 707 subfamily A n
Ciclev10031587m _[phytoene ion 1 Ciclev10001043m P450, fam . subfamily A, 4
Ciclev10002967m_|zeta-carotene desaturase Ciclevi0006575m | Terpenoid cyclases/Pmém b X protein
Ciclev10008410m_|lycopene cyclase protein Ciclev10019986m _|cytochrome P450, family 88, subfamily A, 3
)__[Ciclev10004730m _|Lycopene beta-cyclase 1 Ciclev10005157m (20G) and Fe(l1)-dependent oxygenase superfamily protein
Ciclev10028245m __|Lycopene beta-cyclase 2 Ciclev10005385m 2-oxidase 4
Ciclev10011312m _|cytochrome P450, family 97, subfamily A, 3
) [Ciclev10025089m _|zeaxanthin epoxidase (ZEP) (ABAL)
Ciclev10018875m _|terpenoid cyclases/Protein prenyltr Superfamily protein
Ciclev10006575m _|terpenoid cyclases/Protein prenyltr superfamily protein
) [Ciclev10019986m _|cytochrome P450. family 88, subfamily A 3
) [Ciclev10005157m g in 20-oxidase
Ciclev10005385m i d
No. mRNA 3GI_Name
No. MRNA JGI_NAME 1 [Ciclev10009360m _|Fructose-bi aldolase, class I
Ciclev10025342m _|3-Deoxy-7- synthase 2 |Ciclev10031765m
Ciclev10004711m _|3-dehydroquinate dehydratase / shikimate dehydrogenase 3 TCidevi001899im T
Ciclev10001137m__|Shikimate dehydrogenase 4__|Ciclev10016021m _|Ribose 5-phosphate isomerase A
Ciclev10000903m _|Shikimate dehydrogenase 5 [Ciclev10001344m _|Phosph
Ciclev10026155m _|Shikimate kinase & Tciclov10009706m |Ribulose by Jiase small chain
Ciclev10019734m _|3- 7__|Ciclev10001708m _|2.3-Bi te-dependent rate mutase
Ciclev10031547m Chorismate synthase 8 Ciclev10028351m Enolase
; cle :ggg:;g;m Chorismate mutase 9 [Ciclev10019997m _[Pyruvate kinase
cle m ase 1 v10014977m__|Pyruvate kinase
Ciclev10028573m _|Arogenatelprephenate dehydratase 0 g 7 zv13831344m Porate = Subunit aipha
Ciclev10015303m_[Tyrosine aminotransferase 12 [Ciclevi0026254m [Pyruvats = Subunit alpha
Siclevio027913m i imonia-lyase 13 [Ciclev10011317m _|[Pyruvate decarboxylase
clev10000921m _|trans-Cinnamat 14__[Ciclev10030940m _|Pyruvate dehydrogenase E4
Ciclevi0019532m _{6-C: --CoA ligase 15 [Ciclev10015403m _|Acetyl-CoA C-acetyltransferase
S eniimate = 16 |Ciclev10015452m _|Acetyl-CoA C-acetyltransferase
Ciclov0005 La5m Tohateone sunthase 1 17 |Ciolev10004429m _|Enoyt-Con hycratsels hycronyacyl-CoA dehycrogenase
18 |Ciclev10004931m _|Acetyl-CoA 1
Ciclev10015535m _|Chalcone synthase 2
Ciclev10032697m _|Chalcone isomerase ;g < ?iviggﬁgé;: 2? Ezi o g:z:
o Cictevi00z0sim = n 21 |Ciclev10004342m _|Acyl-CoA
@ |c cleviooies e: Anthranilate synthase i 22 [Ciclev10021062m _|Paimitoyl-p . >
G 10020005m | Anthranilate v 23 [Ciclev10024514m _|3-Oxoacyl-[acyl-carrier protein] reductase
20 TCidlevi0030055m [Anthraniiate e 24 |Ciclev10029246m _|3-Hydroxy acyl-CoA dehydratase
25 |Ciclev10020462m _[3-Oxoacyl-[acyl-carrier-protein] synthase 111
2 [Ciclev10032361m _|Phosphorib isomerase teir
@ [Ciclev10015498m _[Indole-3-glycerol phosphate synthase 26 |Ciclev10000007m _|Acetyl-CoA / biotin carboxylase
) [Ciclev10002141m _|Tryptophan synthase alpha chain 27__|Ciclev10028856m _|[Acyl-carrier-protein]
3 [Ciclevi0030492m _[Isochorismate synthase 28 |Ciclev10007846m _|3-Oxoacyl-[acyl-carrier-protein] synthase I
@ _[Ciclev10030821m [Pk i jia-lyase 29 [Ciclev10029222m |3- yl-[acyl-carrier-protein]
@ __Ciclev10028305m _|Flavonoid 7-O 30 [Ciclev10015082m _|Enoyl-facyl-carrier protein] reductase |
3)__|Cielev10029184m _|Flavonoid 7-0 31 |Ciclev10004460m _|Long-chain acyl-CoA synthetase
32 |Ciclev10001415m _|Acyl-acyl-carrier-protein]
33 |Ciclev10028238m _|Omega-6 fatty acid (delta-12
34 [Ciclev10020242m _|Palmitoyl-CoA hydrolase
35 |Ciclev10014199m _|Li
36__|Ciclev10000825m _|Hydroperoxide dehydratase
37__|Ciclev10012552m _|Allene oxide cyclase
38 [Ciclev10010078m _|12-Oxophytodienoic acid reductase
39 |Ciclev10000764m _|OPC-8:0 CoA ligase 1
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