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Abstract: Floral scent plays an important role in attracting insect pollinators and also enhances the economic
value of ornamental plants and commercial value of perfumery. In recent years, with the development of molecular
biological technology, especially many genes related to floral scent have been cloned, the regulation mechanism of

biosynthesis and metabolism of floral scent compounds had be understood deeply, so that it was possible to

change floral scents by genetic engineering technology. The advances in the biosynthesis path way, emission, and

gene regulation of floral scent compounds were reviewed, and the strategies of changing floral scent by genetic
engineering were discussed, and the molecular breeding of floral scent in the future was prospected.
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Fig. 1 Synthesis pathways of terpenoid
HM G-CoA: 3-hydroxy-3-methylglutary]l coenzyme-A; HMGR: 3-hydroxy-3-methy Iglutaryl coenzyme A reductase 3-phosphate;
DMAPP: Dimethylallyl pyrophosphate; DXP: 1-deoxy-D-xylulose-5-phosphate; GA-3P: D-glyceraldehyde-3-phosphate; IPP:
Isopentenyl pyrophosphate; MVA: Mevalonate; MEP: Methyl-erythritol-phosphate; GPP: Geranyl diphosphate; FPP: Famesyl
diphosphate; GGPP: Geranylgeranyl diphosphate; GPPS: GPP synthase; DXS: 1-deoxy-D-xylulose-5-phosphate synthase; DXR: 1-
deoxy-D-xylulose-5-phosphate reductoisomerase; FPS: FPP synthase; GGPPS: GGPP synthase.
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Fig 2 Synthesis pathways of benzenoids/pheny Ipropanoids
WL LR CUENI SRS, BB A W] J& T BB 1% 4% Solid lines indicate established biochemical reactions, and broken lines
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Table 1 Genes engmeering in floral scents metabolism

3[4 Gene K% Origin species $:4k Ak Transformated species 4% Compounds JCHik Reference
LIS Qi B Clarkia breweri i Ly copersicon esculentum  (S)-J5HiREB -3 3L 37 KM (S)-Linalool, [65]
8-Hydroxy linalool {
KA Petunia hy brid FHHARLAL K Linalool glycoside T [8]
T4 D. caryophyllus (S)- 5 AP 5 FEEAALY) (S)-Linalool, [63]
Linalool oxide 1
BEAT Qi C. breweri PR HE Eustoma — [59]
GAS 441 Cichorium inty bus {RiIF Arabidopsis thaiana KB JL#S A Germacrene A T [17]
TPS10 T Zea mays IRt A. thdiana {51054 Sesquiterpene T [66]
LIS/AmNES 4§ Frogaria ananassa ARG A. thaliana (S)-J5 BB A A e 5 e [17]

(SHLinalool, Linalool glycoside, Hydroxy linalool 1
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43 (Continued)
H:H Gene ALY Origin species $4E 4K Transformated species {4741 Compounds JCHR Reference
HR9F 4. thaliana @S)-(E)-HEEM (3 9)-(E)-Neroli 0il/(E)}-DMNT T [67]
4 Solanum tuberosum 25 R R AR 2R M e [68]
LinalooV/Linalool glycoside/Hydroxy linalool T
TER PIN HI¥% Citrus limon HHEL N, tabacum ¥ i A R /B-JE M y-Terpinene, [10]
Limonene, B-Pinene T
PS ] 457F Pogostemon cablin WYL N. tabacum FERTREAR Wi M Menthol, Sesquiterpene T [7]
LS 75 Perilla frutescens ML N, tabacum #ri Limonene T [69]
K4 N, tabacum #7454 Limonene T [69]
HAKEN. tabacum . [69]
P4 2245 Mentha spicata AT M. haplocaly — [70]
AT M. avensis — [71]
AT M. piperita = [71]
MS BT M. piperita BT M. piperita HEAT I /5 AATd M enthofuran, Menthone | ; [72]
FUEHTE Menthol T
LH BEAT M. piperita BEAT M. piperita FyrhaHs Limonene T, (5 )WKAT ol AR ke [71]
(iso)-Menthone, Menthofuran |
HHYEN. tabacum (+ ) B -S e B HAT = [10]
( -+ )-trans-Isopiperitenol and derivatives T
BSMT KBAE- P. hybrid KB P. hybrid FHEH BRI i Methy] benzoate | (73]
PAAS IG#4: P. hy brid KEA 4 P. hybrid IR/ Z % Benzaldehyde, Benzeneethanol | [13]
BPBT A= P. hybrid BBA4- P. hybrid HHBR R H B Z 1 Benzyl benzoate, [74]
Phenylethl benzoate | ; 2 H! B/ HI % Bentanol,
Benzaldehyde 3
CFAT $E#%F P. hybrid $E#EF P. hybrid 517 H Isoeugenyl | [75]
opo1 KEASLT: P, hybrid KA P. hybrid HIRAEAY) Volaitle benzenoids | [61]
PAR 14 F. ananassa KBz P. hybrid — [76]
AAT A3 Rosa hy brid $# 4 P. hybrid IR B R 2.1 [58]
Benzyl acetate, Phenylethyl acetate
Fedii L. esculentum $E#E P. hybrid 2-2K M Z. W% 2-Phenylethanol T ; [77]
#Z.7 Phenylacetaldehyde |
Papl HAMIF A. thaliana 424 P. hybrid HIRYENRERIERY [60]
Volzitle Pheny lpropanoids/ Benzenoids T
ccp Fefifi L. esculentum S 2- P. hybrid B-% % *:Fd B-lonone | [47]
i L. esculentum ELF¥ Hexanol T [78]
ADH T i L. esculentum B~ 57 % R AMBLRE 7 Wi Ay - S [47]
B-lonone, Psendoionone, Geranyl acetone l
AADC Felii L. esculentum Fefiti L. esculentum HEHIWS/HEILZ B Benzaldehyde, Phenylethanol 1 [77]

LIS: 58855 AL Linalool synthase gene; LIS/A mNES: F7#R B/AEAEN 75 UM XEA Linalool/nerolidol synthase gene; LS: #7/BEHS 17 UL
[H Limonene synthase gene; TER: y-ifj it A3 [H y-Terpinene synthase pene; PIN: B-J§#i-4 LA 3L[H B-Pinene synthase gene; PS: WiHRES
B Menthol synthase gene; TPS10: %4 iR AEH Terpenes synthase gene; GAS: A4 )L A 4/l Germacrene A synthase gene; LH:
Fr g3 -F LMk Limonene-3-hy droxylase gene; MS: WEMTWENH 77 A AE ] Menthofuran synthase gene; BSMT: 21 B /K 4 BRI A P J 5
FMiIEA Benzoic acid/salicylic acid carboxyl methyltransferase gene; 44 DC: 757 Wi JERR P MR 3L/ Aromatic L-amino acid decarboxylase gene;
AAT: BEEESEAETERSEIA Alcohol acetyltransferases gene; A DH: Z.RHBIZIR§EIH Alcohol dehydrogenase gene; 4 OS: N M4 {L G BJEIA Allene
oxide synthase gene; BPBT: I WAL Z, B W BER; % W JLIA Benzylalcohol/pheny lethanol benzoylransferase gene; BSMT: 21 /K% R Ik
A7 HERE B BEAE I Benzoic acid/salicy lic acid carboxyl methyltransferase gene; CCD: 2E#1 485 b # AR AN AEHEA Carotenoid cleavage dioxy genase
gene; CFA T: ByHIREEE AL RS LI Conifery alcohol acetyltransferase pene; HPL: A2 44k 1% A (4 Hydroperoxide lyase gene; ODO1: F54F
etk Y% A -F ODORANTI transcription factor; PAAS: % Z, B4y 1l B¥ L Phenylacetaldehyde synthase gene; PAR: 7, {8 i [FU A Ak A 2-
Phenylacetaldehyde reductase gene; LOX: JIR 44 H#EIH Lipoxygenase gene; Papl: £75 #7744 54T Anthocyanin pigment 1 transcription factor.
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