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Multi-omics research progress on the synthesis pathway of
effective chemical components in medicinal and edible
homologous plants
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Abstract: Medicinal and edible homologous plants contain several effective chemical components, such as
polysaccharides, phenols, terpenoids, etc., and are attracted much attention for their health and medical values.
This paper summarizes the published studies on the genomes of medicinal and edible homologous plants, and
reviews the synthesis and regulation pathways of phenols, terpenoids, polysaccharides, alkaloids, lipids and other
effective chemical component through transcriptomics, proteomics, metabolomics, and conjoint analyses. In
addition, the research progress in organelle genomics is also summarized. Candidate genes for the synthesis
pathway of effective components in such plants could be functionally validated through model plant
transformation systems. The integration of genomics and functional genomics will help to elucidate the synthesis
pathway of effective components and their regulatory networks. The article aims to promote the multi-omics
research progress of effective chemical components synthesis pathways and to provide a reference for the
exploitation of the medicinal value in medicinal and edible homologous plants.
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H 2010 fELK, BEE N FHARMAEYE Bt TR, 28 R IR 5 R 4% 0
WEFCASBIIR N » A3 R 2 7 Bt et 82 A A o 28 2023 4E 10 A, 83T Tllumina. ONT. PacBio
HiC &M F-F &, O 46 M2 & [V 2 R 4L 51 A A6, £ Nature. Nature Plant. Nature
Genetice. PNAS %5 18 IMATIIR FAH KL H 48 i H N 97 ft i KBV NI 22k 5 2 15 58
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TR FEA AR i R T T 2030, A S HMEA 24 B (RGO A O TR A 2 A
.



K1 DAMHGRFIREYERNA

Table 1 The published plant genomes of medicinal and edible homologous plants
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Plant Latin name Genome
) Sequencing platform Scientific issues addressed Main completion unit Reference
name of genus size
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Note: ® The plant has completed its mitochondrial genome; ° The plant has completed its chloroplast genome.



2 HREIFEMBRNEFER D TREENMRHER

BB AT RGN 439 9 25, S BDNAEINS . B2, AHLERS. B2, wids. MR
Fe. WKL WK, WK, HET, 4 REVER YA B S DI Re AL IR 7T 3 B2 AT 2K
WAL ZHE. AL MR ERIOSEYR A ORI, ARG RO . X HRAR
KBS TS, WA R B R A .
2.1 BFREF

e s LN FP BR (RNA-Seq) il i $2 B0 H ARFEA RNA,  Sefg sk cDNA JfH4 i SC R EAT %
SRAMT, iz RiEE . KA CEThREEER, ARG & MUstt. 25 VYA AUk
B FT BT R T 2. SR, AW, w2, SRRIE. IERAEY S R
B HRBR LR se B RO 7T, R0 K 2 B VR R 41 Fi

W R EHEFIRFEFABAR SN T %S -5, Mkl 3R, BT B ames o e
VR Z 8B BOR R, KL HEA MO A SR R £ S ROk &R HE %, 0
CUHES (hexokinase, HK) F:[K. HHEBEE (fructokinase, SerK) FE[A. H #5H-1-W5 R %
H# MW (mannose-1-phosphate guanylyltransferase, GMpp) 3[R SEHE K gL (U
DP-glycosyltransferases, UGT) FEFSk: HA X ¥k (Polygonatum) 2K K e AT T AL
RN WEFCRIL, SRS IR 2R A Z A OGN ZE 5 2R (DEGs) S rh e ¥ 5 B AR
1848, qRT-PCR (SEIN 586 E 8 PCR) MU0l 1 B-PRIH RHE 17 (B-fructofuranosidase)
. HK. ScrK. GMpp % 14 5% Z Wi AH G EER . Zhao %5547 F i 5 4504l e I\ 2 16 3%
K& cDNA eI 4T 7 GDP-H 85 MBI AL B IE R, RILHSEG RS AT, il
B A R AL S (0 O S RS R AL s 12 Rl — b E T A R h 2 b
A PR AT A L R 1 Tl 45 A P )T

TR YA R G T T E-COA, HEHEIA R (chalcone synthase, CHS) J:[A. 7
-l 5 #8 (chalcone isomerase, CHI) DK %5 J& D 1 4% & it B2 2%, Pl I 57 2 il 5 1
(isoflavonoid biosynthesis) 3£ [X. ¥ &l (flavone synthase) E[K . #EIEE 45K (flavonol
synthase, FLS) 3:[K. 167 % &8 (anthocyanin synthase, ANS) JE[R . 10 K8 JE
(leucoanthocyanidin reductase) J [H %55 5 42 fie 44 & B B0 2 . B 26 SIS, 8
A, LRI S BEERMMEY . HERBUERIERRIE (Citrus aurantium) « HEE,
BRAE 17 M2 RERD T HE T HR BRI BoR E R R AT T RN . B
KRN RE G SR, FEuh 7 RN R R 25 (phenylalanine ammonia-lyase) &K, %
RIRAEEE (tyrosine ammonia-lyase) FE[F . 7 HHE-CoA M (4-coumaryl-CoA ligase)
BEH. CHS. CHI %5 XHIE . W& R s Bm i 7 Rk MR RSB R IR
HRIEE, IWITEE T R AEE R PRGN G BOS M. BeAh, fEH %
FAc s HRAT 1 St 78 2 R B S TR T g 56 TR MYB Yo 2R AR 0 ke IE AR AR

AP A B H TR IR A L. Wang VR IUE £ 75 1-BE BT LA R A Y



(polyhydroxylated alkaloid 1-deoxynojirimycin, DNJ) & &% %[ Z&MHFEAH, DEGs £
TR IR A BE R RRE IR & RGBS, CYP2J « CYP724B1. CYPIAI. CYPI74 540t
P450 (CYP450) KR MFRIBIKTH DNJ & & 2 W35 IEAHIC, RN 23 R S5 A 5%
AR A B S I A R AR M A s X SRR, . B A MO TS R BRI A
HISL RS REIE IR L UG0S B R O A A 2 2 5 AR & P s ZEJE R

MR AR T W2, FEETFRK (mevalonate, MVA) &A1 3
FREERE-4-BEHZ  (2-methyl-D-erythritol-4-phosphate, MEP) 454 . 24 [R5 kY 24
WM R W BT AT I L T B A T A T O B S R DR % R 4 BRI AH 4K R . Manzoor
EEEIS6L 53 b ' T S VR A I 22 S R A R R B, TRTE T qRT-PCR %€ HFT B M & Fi g 5
DRl S5 e 20 Py ot Sl 5 DR 55 O o e DR 5 A T A 0 FRORE % s 28 B s DR R 0K I 445 3 B
J A T e e PR F 53 1T R 52 3] 45 D e S AH [ PR 6 S IR 140 YABBYS . MYB L [REAE. J
B AR A PR PUAL, PUBSSZEER, Tang ST EF A h 4wl 78 &5
B S5HER A A, TEEET MVA. MEP &42, 31 qRT-PCR ¥&iE T MVA &% % K]

(LB A BRI LR . FRIL-3- WU I R4 A G5 REAE R . HR IR — W R PR

B VER R G ALED WS 5 HRFHR RN S 1) E AN G M. Zhouls®)
O S A T DR M 12k T 4 3 W7 AN [ B3R AL B 1) 1 A T SR AR B e 0 1 S S A
F PcMYB25, S RIEHAEIFFNT EEF ARG KN EHFE S (patchouli alcohol
synthase, PcPTS) F:RFX BN #HFRE S EIRG, FUHEN PcMYB25 Wi $2 5 PcPTS
BEIR Rk T R b B A AL 2R

LB AL NERRRZ YB3 MVA K MEP #4245 il 2,3- Ak & i, i BRB i
B RA G RS AT . TAEERE DRI R T SR B H& SR MI7T. Liao
SEIONNS 22 AR HORE 4 1 (AR 2R AT S s 2H 0Hr, L5858 113 2% unigenes J3751) &% 27 AN A2
FEAD A AL . Dangl M R FIEFE . FHRAL ISP [F B & B I SR A, 45
RE AW B A GRFEEE . LR A A L R AE R L PART A

(cycloartenol synthase, CAS) H:[F%E 8 SKHEF MR IL G LB H S RBEA—H, ML
PRI AT A R 4% B0k (AR B B . BEAh, SCBEIEER CAS HbS I A 45 M i s, %A
AL RV TS B R SR X A A5 MR R W 45 & 25 M B, mTREEVA b 2,3- b e i 1 1)
Bk, HLEMEH CAS BAMES R AR,

Y50 (Portulaca oleracea)  FHE (Torreya grandis) « HZ254~ (Prunus pedunculata)
ZRE I E AR . R EAR TR, SN TR IRIT IR & R R R
HEFEA. B-AMAMIE; WFHENE-6-BEMR A1 (trehalose-6-phosphate synthase) 2 [Kl /& 2 Jik
NEWI R B G ER RIS BE R ; & LOB 53 /f1 251 (LOB domain-containing protein 40) J& K Al
O 56 R BE 2R 11 1 Csurfeit locus protein 1) 3 [K] AT G 3 i 52w — Ik 3% H ih 9 5% % 7% 1y

(diacylglycerol acyltransferase, DGAT) F:[KVH¥FHERI AR BRAEMD & . X Begh ok 5e 3
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2 R G BT O A% B R 28 Stk T s
22 BRAF

A2 DU AR AU O 5, e A 8Uak A A B 1 5 2 B AR A
AR F SRS XA R LYK (two dimensional gel electrophoresis, 2-DE) .
)7 Z A RN 20 & VRO R 25 . AEXT S K. 1L 25 (Dioscorea opposita)
10 MR RVEEYMEOEFT D, 20 . YL B R S AR
A B2 R

Hollung Z5F|F 2-DE %% IR BAS L T AN RIAEGE b 2 08 & 0K 2 A ERE, A
KM R BR KRS HERAA 2 O S53E0eh 2 0. SRR & & 27, B
Mg id1ZE A MR T BE 2 5 R GARER Z & M. Luo S5 2-DE B HL UK H A XS
HEA R AE KB A L 2 e 2R i A s, R ZE R A 524, Hrdt 31 ME A SRR
LGN A G, A G-I R A1 4T B R i S . SRPE-1,6- BERR S 46 . ATP & ol 5625,
KAWL B RRRE A I 2 WA & RS %

FESE TR & B T R I, #hna T H B2 R RIA R AR TR CGRE G &g
B = KRB (BIEh A GRE . f-A M 3R -11- 5B B-TE R B 1 -30- 4L g ) (31, %
% (Chrysanthemum morifolium) AT G BOSARAH & B FIEEIERH 6140 =5 BE RO,
SN 5 ol TR S A A5 TR 3 1) o5 2 s i 24 £ (R VR R A7) v B 5 s AR I R 2Rk, A
AR B2 & B R A AR

HDHAR SR ST, ZhaolSSILAA [F R BB BT 1 5 MRS RS Xt B, 6T )
R bR I e BB F T2 AT 45 R, Bl TSR B, ISR AT A4 JE A RO 5K 1 2k
SEAGER (1 S SR R S T R, R I R A B R R | SR B R I T
R M AT PR SRR o

KR A2 KR P B (i B AL &, Rodziewicz 2000 IR A | W FRLK B A M
RBRBREAR A T 73 B I % 5 Hh DU KRR R 5 B 2 11 SRR — By iR & Bl a1, 1K B 1
A KRR A & BB 1% o Pan 257 ] 2-DE S 3 440 BASO AR TR L 8- K AT BeF I o BB 5 3%
BORTEBEE b 3 TAS AR TR b R 544 i S5 A O 2 1 Pl e R 4% R DU A & 588 R
HE) G B TR ST AT DR AR DG 3 1 (R4 AT B T2 — 20 ] ) 24 & [RIVUREL A0 s R ) 0 5 i
o

Xu ZFOSILER BT bric g B8 A AL A EOR i st le R L s R, R T d R
1% ARDGAT3 J R 2K &2 r I 3 i A AR 10 15 D g 225 1 3 2 1 B 8, ESE T DGAT3 &
R R B BT RS HE A . milE RV (Hippophae rhamnoides) Hh B i I 1o I il
PRIV R T C ik DR 1) 5 6 35 v ME 0 v i, 0 00 R 7 4 ) 5 B T e R 2 b W g 2 5 i )
BRI, @i B AT & R B E R M B BRI E R, R R
VEAE A B 25 A AR DGR IR L 58 38 5 U A% B R 428 I 25 (1) B BT B
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AR 2 FF AR Ca - 0 . YRORH €52 - PR R BE LIRS HOR , (8 F] XCMS. AMIDS.
MET-IDEA. SAS F1 SPSS Z5# AL BR M, 1 T Besr 7oty BIRERE . W/ — 3
- A3 W AR TR SR B R IR R o A I, kI SR BB AR I AR B AR IRES . H
A, AR E A e AT 2R CERETEED « WE3E. AR i i R S5 Ak
B AR ORI T, W R 2 RIVRAA A 32 e

RGN T KRS KRR K24 20 P2 & R Y AE M0 S TR R i & U A2 . JE T
e Bs, WHAE GG R EORE IR SRR B H CHS. i A
W -4-38 )58 (dihydroflavonol-4-reductase, DFR) JE R A ANS 2558 45 i IE I 2 MYB.
bHLH F1 bZIP Z5 56 42+ BN K. T&. # (Zingiber officinale) 525 [H
VSR ) R 7y 2 5 R A AT T o OARBTER & 0 M J5 K3, PAL. 4CL. CHI. DFR. FLS 5%
W A A P R ) FIE A TR R B R TR B i 56 556 2 R T 8 ( caffeoy] shikimate esterase) &[] |
UNMHERR-O- I 3L 5 Bl (caffeic acid O-methyltransferase) &[], WHEELAH AT A-O- F B # 75 iy
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Fig. 1 The summary of multi-omics
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