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Identification of floral scent components and transcriptome
analysis of 4 cultivars of Apocynum

CONG Rong', ZHAO Bing', JIANG Li’

(1. College of Landscape Architecture and Art, Northwest A&F University, Yangling 712100, Shaanxi, China;
2. Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences, Urumgqi 830011, Xinjiang, China)

Abstract: [Objective] To explore the differential volatile components and molecular regulatory mechanisms
underlying the floral scent differences among 4 Apocynum cultivars, identify the key pathways and core genes
involved in floral scent biosynthesis, and provide theoretical support for the improvement of floral scent quality
and genetic breeding of Apocynum. [Method] Taking the flowers of A. pictum (‘ Huoyubairisheng’ ,
‘Xingdeng’) and 4. venetum (‘Yudie’ ‘Fanjuan Yunbian’) at full blooming stage as test materials, the headspace
solid-phase microextraction combined with gas chromatography-mass spectrometry (HS-SPME-GC-MS) was
used to identify the volatile floral scent components, and high-throughput RNA sequencing was performed to
analyze the transcriptomic differences. RT-qPCR was used to verify the expression trends of key genes.

[Result] A total of 76 volatile compounds were detected, with terpenoids as the most abundant. Among them,
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63 compounds were identified as characteristic aroma substances. Significant differences in the types and
contents of floral scent components existed between A. pictum and A. venetum. The terpenoid backbone
biosynthesis pathway was key for floral scent synthesis, with 14 differentially expressed genes in the MVA and
MEP pathways. Core DEGs (e.g., ACAT, HMGCS, HMGCR, DXS) regulated floral scent differences by
modulating terpenoid synthesis. Additionally, enriched pathways (carotenoid biosynthesis, limonene/pinene
degradation, phenylalanine metabolism, etc.) participated in synthesizing differential floral scent substances
among cultivars. RT-qPCR results were consistent with RNA-seq expression trends. [Conclusion] Floral scent
differences among Apocynum cultivars are jointly determined by the types and contents of volatile components,
especially terpenoids. The key differentially expressed genes in the MVA/MEP pathways are core regulators of
these differences, laying an important foundation for deciphering Apocynum floral scent formation mechanisms.
[Ch, 8 fig. 2 tab. 31 ref.]
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Figure |  Flowers of 4 cultivars of Apocynum at full blooming stage
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Table |  Primer sequences for RT-qPCR
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Figure 2 Quantity of compound types among 4 cultivars of Apocynum
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Figure 3 Comparison of flower volatile compounds quantity and relative content in 4 cultivars of Apocynum
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Table 2 Aroma characteristics of volatile component in flowers of 4 cultivars of Apocynum
AHXT /%
WEMHESY IR CAS JOREH R e ‘RER TSAFE
4 (BB) (BX) (HB) 1’ (HX)
fi5izalcohols
1-)34#5-3-F 1 -penten-3-ol 616-25-1 0.30+0.17 — — — B, BEER
S % 1-butanol, 3-methyl- 123-51-3 0.99£0.30  0.47+0.06  0.04£0.03  0.23+0.05 TR FHIER
1EJIE 1-pentanol 71-41-0 0.14+0.03 — — — AR
2-ZH:C B 1-hexanol, 2-ethyl- 104-76-7 1.96£0.56  3.66+1.64  0.27+0.03  0.20+0.04  BORMIER
mti3hexen-1-ol, (2)- 928-96-1 — 0.86+0.51 — — RS
# Z FEphenylethyl Alcohol 60-12-8 — 1.60£0.76  11.15+1.31 14.23+1.66  BURMAEE
N " BEgE . HAE . B
1-F45-3-11-octen-3-ol 3391-86-4 — — 0.030.01 — Fems
ZEH Fibenzyl alcohol 100-51-6 — — 1.01£0.05  1.48+0.12  HIHIAIA - Fik
2 3-2- 38 B2 -decen-1-ol, (E)- 18409-18-2 — — 0.16+0.04 — WG
6-HH 3L-5-FE)fi-2- o5
S-hepten-2-ol, 6-methyl- 1569-60-4 — — — 0.06+0.00  BFAHHER
(R)-(+)-1-FF L
benzenemethanol, .alpha.-methyl-, (R)- 1517-69-7 - - - 0.30+0.07 FAER
fi¥2%aldehydes
T ¥butanal 123-72-8 0.46+0.24 — — — KRR
S ¥ EEbutanal, 3-methyl- 590-86-3 2294065  2.60+1.15 0.14+0.06  043+029 MEFESR
% pentanal 110-62-3 4.82+0.65  1.512049  0.50£0.11  0.68+0.41 R, HAUFS
1E & ¥hexanal 66-25-1 2754129  2.01+1.13 0.25+0.14  021x0.12 BFHEX
T-F#nonanal 124-19-6 0.90+0.21  1.72+0.99 036+0.12  0.37+0.05  HHEFES
# H EEbenzaldehyde 100-52-7 — 2424143 298+0.99 3474008 AR
E¥ ¥ octanal 124-13-0 — 0.46£0.23 0.0840.03  0.07+0.01  HBEWIESK




6 /1M N 7/ Nl = 3= S 4 2026 4F X H 20 H
xR2 (&)
Table 2 Continued
AHXS 5 5/ %
B EMERSY R CAS P A BT CEA ‘RFT FHE
42" (BB) (BX) (HB) W’ (HX)

7% < F¥benzeneacetaldehyde 122-78-1 — 3.5141.70  34.8443.15 18.93+1.54 MKUFFAMK
L% 22 2, 6-nonadienal, (E,Z)- 557-48-2 — — 0.23+0.03  0.59+0.24  BEEHA
K -2-T-H5 T 2-nonenal, (E)- 18829-56-6 — — — 0.55+020  ELES
iifiZterpenes

4-H2£-1-CL 4% 1-hexene, 4-methyl- 3769-23-1  0.410.05 — — - B
ifﬂﬁf;@ﬁfﬁﬁlﬁlgg 3338-55-4 1.67£021  3.77+1.60  0.14£0.10  0.11£0.05 {EHMEHR
o-1EWelio-farnesene 502-61-4 3.06£0.40  4.67+0.46 — — A7 B 24 R R A B
[z 3-p-% Hffitrans-p-ocimene 3779-61-1 0.24+0.13  0.59+0.31 — — (L]
o-JR}fa-pinene 80-56-8 — — 0.06+0.01 — THHATF
P-TRHB-pinene 18172-67-3 — — 0.03+0.01 — L/NCSESYS
Wi fiso-elemene 20307-84-0 — — 0.25+0.11  0.17+0.12  AFAMHEE
(—)-A-BE R il Mia-cubebene 17699-14-8 — — 0.03+0.02 — AR
A-ity [ ficopaene 3856-25-5 — — 0.05+0.02 — PSS AT
B-BiFIfiB-elemene 515-13-9 — — 0.18£0.07  0.1120.07 THIATR
;’ﬁﬁj@@f"é’%ﬁﬂzt}]lyll]gegérie‘;“ﬁ) 17699-05-7 — - 0.03£0.00 - Wik

A1 ¥y caryophyllene 87-44-5 — — 0.43+027  0.13+0.03  WHHURTE
KA N4HB germacrene B 15423-57-1 — — 0.12+0.05 — FAHH

Ly Y44 )7 (—)-aristolene 6831-16-9 — — 0.080.04 — FRARA

U R humulene 6753-98-6 — — 0.55+0.28 — PN

-1 f&HMiy-muurolene 30021-74-0 — — 0.11+0.02 — THIRAT
B-it B4 B-copaene 18612-33-4 — — 0.5120.10  0.20£0.14 JEH AR
P-LL 254 -bisabolene 495-61-4 — — 0.39+0.07  0.25+0.17  AHEAR
A-FE A fnaphthalene, 1,2,3,5,6,8a-

hexahydro-4,7-dimethyl-1-(1- 483-76-1 — — 0.1420.07 — FAN I A
methylethyl)-, (1S-cis)-

()-FMIWUE (—)-isoledene 95910-36-4 — — — 0.05+0.03 HHE

y-Wi A Hfiy-elemene 29873-99-2 — — — 0.17+0.12  THIRARHE
fii2ketones

FH 5L B#J7 IS -hepten-2-one, 6-methyl-  110-93-0 — 0.58+0.31  0.47+0.13  0.63+£0.05  HHHEIK
1-8J5-3- Bl 1 -penten-3-one 1629-58-9 — — 0.05+0.02 — BRI
% Z Bilacetophenone 98-86-2 — — 28.56£0.95 41.57+2.70  WIRMBIRAVKIRESR
ket Zalkanes

1E 1 #ibpentadecane 629-62-9 — 1.24+0.75 — 1.77+1.43 Bk
fE2Aesters

ZRHIR 2 liibenzoic acid, ethyl ester 93-89-0 0.63£0.28  0.95+0.07 — — B

7K A% 2 F BEmethyl salicylate 119-36-8 62.09+7.46  52.53+2.15  0.73£0.17  0.10+0.07  ZLRHEfrIk
ﬁeﬁ;ﬁ%ﬁi%fﬁfemw acid, 2= 06.45.1 1.81£0.34 — — — BT
ZRIN-3,3,5-= IR CLEE )
cyclohexanol,S,3,5—trimethyl—, acetate, 24691-16-5 0.79+0.17 — — — B2 14 i fap B
C1S

TKA% IR 573 1ig2-ethylhexyl salicylate 118-60-5 — 0.55+0.39 — — TR £ e
Z % EBacetic acid, phenylmethyl ester  140-11-4 — — 0.63+0.04  0.45+0.13  SRAMEE
g;t%i’%ﬁﬁace“c acid, 2-phenylethyl 3 45 — - 10.65£1.09  639+0.87  BORHEITE
K BR B benzyl benzoate 120-51-4 — — 0.28+0.07 — IRFNFEAT
ZFRE ERacetic acid, hexyl ester 142-92- _ _ 0.07+0.01 _ SERIER
LRSI 1-butanol, 3-methyl-, acetate  123-92-2 — _ _ 0.29+0.14 FHERE
thi;ﬁ;iMITEE}propenoic acid, butyl 141-32- o o o 0374021  BEE
HoAth 2

Zbenzene 71-43-2 1.14£0.16  2.07+0.43 — — AR
#Z ibenzyl nitrile 140-29-4 — — 0.08£0.02  0.26+0.10 @Ak
3-M 5L T i5butanal, 3-methyl-, oxime  626-90-4 2.78+41.05  2.1541.25  0.24+0.16  0.91x0.12 BbF&HFX

13| Windole 120-72-9 2.68+0.74  4.57+2.53  0.38+0.04 — EES

Bl =7 FomoRK .
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Figure 5 Analysis of differentially expressed genes in transcriptome
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