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Abstract: Oenanthe javanica(Bl.)DC. is a perennial aquatic vegetable plant in Oenanthe L. of Umbelliferae.
It is rich in nutrients composition and a variety of functional bioactive ingredients, and it’s also a medicinal and
edible vegetable with health benefits. China has abundant germplasm resources of O. javanica, whose utilization
involves edible, medicinal, sewage purification, extraction and processing and other aspects. But there are few

researches on breeding and its molecular mechanism. The paper summarized the progress in germplasm
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resources , nutritional quality , physiology and biochemistry , breeding, genetics, and omics research of

O. javanica in the past 20 years. The contents include: (1) the research on the Umbelliferae plants and

O. javanica germplasm resources; (2) the study on nutritional quality and growth regulation of O. javanica;

(3) the physiology, biochemistry and secondary metabolites of O. javanica; (4) the study on functional genes

and omics of O. javanica, which include genomics, transcriptomics, metabolomics and proteomics. This study

aims to provide theoretical basis for resource innovation and protection, genetic breeding, gene mining,

processing, cultivation, and environmental governance of O. javanica in China.
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ULy K A % 3 (B 1A-D) |, 95 3C 45 5 N water
dropwort, |2 K738 KL N AR RESE Y
FRAE BTN Z—, HEFRME R, AU
TAHKEMEAR 20 RAER TS Es
BT RS W VRS BB IR I E S
INIMER | S WE2S (mE2s VBRSSO SRR RIS
RENTERZS | 2128 | B 1R 55 2 Fh A= W) T e 1 1 1
A KA EA 2R 2 PR T RS, IR I BT
AL IR A ) B ST R IRIR (PR e
B P RS M A DR AT RE 1Y 2 1 TR R
SRz R T I Re M S Y S i A e (R
AT HA —E RN, EHTFEE . KT
TN A TR, 78 P AT F Al 1 X2 R 5T
. E AR, RAECRRE)FICE [RERK)
Hot A e, DA A iR 32 A AR
B(ARBRHNH YA KT AR TL B Z UE 7 /Y i
2", HHAMR R KIS GG R ARG G
B AR W R AR R A OCHK (18] 1A-B) o [F]
BF, KX AR A - i 4 R I BRI
LR BT PSR IS e B, K0T
TEFRE th i S AR A 2 R VLR VLV &
(O AN NN g 1L B A 3 N P S e e T
R, HARKR R,

1 MEFESEM

L1 ERRAEY

IERHE— SRR T AEY Z5  JETF )
MR — ARV 22 AR
TEME SR A H AR 16 b R A AR . IE
BHEYI AL B 1, FL4E 52 R S A AEHE
PLE 2 AR ST R — 9 AL, T I 2
AT AE e (18 1) B R 324093y 44
W #} : Azorella, Centella, Apioideae 1 Eryngium, 4

400 2@ , 3 4000 FpEA Y, FRIESEIERHE Y A
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A': Aerial stem and leaf; B: Subterraneous stem; C: Flower; D: Seeds; E: Henan Xinyang; F: Hunan; G: Jiangsu Liyang; H: Liaoning;
I: Shaanxi Yangling;J: Shaanxi Baoji; K: O. sinensis Dunn; L: O. dielsii de Boiss. var. dielsii; M: Guizhou Anshun; N: Guizhou Dushan;
O: Guizhou Rongjiang; P: Guizhou Weining; Q-T: Wild materials
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Fig.1 Organs and germplasm resources of O. javanica



1224 Mo ow fE

O ¥ iR 25 4

FEERISCIE T 170 037K Rl BT B2 I (R 48 7K T
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58 E ZREME N 0.1818~0.2318, P 8L /M (L R
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32 REREWR
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Table 1 Category and composition of secondary metabolites of O. javanica

L/l s

Ay BT BIIL 275 30K
Substance . . .
Year New material composition Function References
types
1995 B 2,3 -SRI pD- W BB AT | T I D [69]
BT BN p-D- A A B T
2005 FHEWEME -SRI (RREN) X5 P RE R IR SR | o5 At s | AR S S R BT B ek [70]
wEY AR e U O LB R 2- TR JEAT G, AT RIR AR JBIR | e
LTRTCTiG y-TH it s NS SV ST RN
2008 fEAERS  SERUIR JRMENE IR BT R [71]
2009 R OREA BRI INER (T8 WA Rt 11- 0 | i [72]
RO 2,3- -3 B3R TR W A AT
2011 FES iR A Y ol BV Z-E VT B AT i (73]
% G AR TR
012 feEsy ST B, IR T RARRBRRS ERUE  [74]
6,7- BT R SRR S AF LML TR [ 4 S PR, A S AR R
BT BRR - X B2 2 B | 8- AR E-5- M IR &
FHER AEER FRAPR-3-0-p-D-HH T
2019 PR 23 FIEIEW ST L FNZE 3 RGeS BT LR BTN LRI, AN TR ) ) 5 IR FY BT [75]
Wl AISHRFAE R A AT y-FA TR HRA )
2019 PR 63 MG HAr 8T ) : ZRRIEIER ARG D A8 . R MO 46 D B [76]
R2ER TS o T T R RS (6, 10- K- 2 i AR B A2 M
2021 HHAANE 37487 Oenanthenoid A Oenanthenoid B ,Oenanthenoid C PR [77]
EXHE]
2023 RN 8 IR SE 1 O Tl BN SE W) BT WA M (B-AAE BT BRI G IZ OJTPS] [78]
(S I AR TR R - R R Lot O B R

Vrifi Lo-BEIRRIR AR D (Z, B)-a-4 5300 -2 4500 |
- FEARTE A T3l
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SIERHEPEER 7 TH TR A M o 22 4R

HTEAETE R RTER 2R Y)E R AR DG IE A

UTBEAE KBTS 1 LD A 3t R T B REDFST
HHT, AT oA 9 DRI B s BT A5

®2 KFEEAERETFHRERRIEFHE

VASKIEAE T B R T OJMYBI AN A SE A
Lhebl 2 ARJRFEAMKIEN 0jCAD F1 0jCC,AOMT .
2 AN A 56 3 B OJHMGS F1 O TPS1 1 AN B0 A
K FFEE OJPR AN TILR OjF3'HI #1114~
PPE AL OjHSP90., b, OjTPSI . OjHSP90,
OjMYBI1 .OjHMGS SRR HLAT LG5 i MUR L
SRR, S AR AT 0 R 5 2 - i
JEEIN OF TPS T YRRt B- AT IR A Al s AE
FHEAEWE NN T OiMYBITE /K EAE T A
WARAFEENEH(R2),

Table 2 Cloning and expression characteristic of genes/transcription factors of O. javanica

R FE[H /s N HERHIE FARFHE E DN
Name Genes/transcription factors Protein characterization Expression features References
OjTPSI FERCREHE 1692 bp, IR K W52 B-ATIGE U, BT TPS-a WK, N TS, 78Rk i [78]
563 aa, fHXf 2 T & 33805.95, AT LA TPS ZE MBI ALY 1 L PSR - A AT R
L 45 5.86 G
Lhebl FFJRC ) BEHE 795 bp, FILRR K BE SR SR - AT AR T, TR P I 1 RS 7 S TE N N3 [79]
264 aa, M4 4 T i 28217.90,  HR AR SAMIREE R B LR 3 R
S 5,14 T BB B I , A 15 DGR G507 5
OjHSP90 FERCRIEHE 2100 bp, IR KB I GEKEE M, & o IBER B-Pr8,  AEmniRbNA PR R [80-81]
699 aa, #H X} 4> T i £ 80300,  {RT45H YSNKEIFLRE
FH55.01
OjMYBI FERCBEEAE 912 bp, ALK B KW A WA N7, ZEN, 5 ATTS8 Fl AtEGL3 2 [1 [82]
303 aa, X4 T &t 10648.33, R2R3-MYB#:5:H1, %A bHLH-H B AE AR, Had FakEHpLE s
251 4.5.66 JHHFF1 ANDV 25 FAETE T 38
OjF3'HI FEHCRIEHE 1575 bp, WL BE  J8R R 3-F21LEG, )8 TARGAE PASORIE  1EAETE E A h & ¥ EEAE [83]
524 aa, fHXF 4 F i 58292.59,  (CYP450, cytochromeP450) , Hi/K# AL bRk oA 2 Rk, &
e 5 6.77 FREARST 5 o MEER B3 S AN FE T
0jCAD FEHCBEHE 1074 bp, 2R AR ZES , J& MDR 0%, AR, HAREREAD G, B [84]
357 aa, M XF 40 F & 39143.10, SRS AKE M, 74 o-EHER 174 8- B AR L LR S i
45/ 15 6.91 ik
OjCC,AOMT  FFHLIIHE 726 bp, ZFEER K B T MNHE B4 A-O- I LRSI, BiK B8 SR ZA0HHA ¢, B i [85]
241 aa, FHXT 7 F 4t 27111, % H LB & RS, 8 A o-SRBER 74 Bl AHBURERE A 4 CHR AT
L #.5.38 B4 S
OJPR FETR B EAE 465 bp, 2 SR K BURMXEA, R 1IN HEAREEN W FTLRA N FWESE [86]
154 aa, AH XS 4> T i 16283.32,  PR-104FLFF SET A B AR SN
A HL I 4.75
OjHMGS JFHLTSHE 1401 bp, 2R 3-F00E-3- WL NIRRT A G JR T WS e, fefehakis [87]
466 aa, Hf %I 4> F &t 51176.30, HMGCoA K% A d R R (TR
L 5.91
42 HFHR JE IR 2R /N 1.28 Gb, 4 5 42270 S HE R, H

FERA 2 s gl 2 BR  TA  RUR i A 2
G AT REE XTI AN A (5 B T T T
i, SR ARORE SE R 2 B 5 PR B ) S AR i
YIRS 0 A IR T R FEL
421 EBEEHZ KAFIEFEAF 2021 F k%, 4%

1 93.929% K [ Iy Rl T R L 25 A HE IR G0 ME A
PRGBS R 5 R AR AT 56 s FEK 43 i
T, 0jal5472 1 0ja47040 F ik B ETHE™ . Ji
SIS 3 K TR R 4 SNP ARl , T E T
11493 /i A I BIAL TR IR 2 25k . Lin 514073
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HZKAERLIA/INA 990.83 Mb, NSO K 447.67 Mb,
54T AN I g BE R BT R, 221 y A il i
=4 4 5 A & K (WGD, whole-genome
duplication) HF{f:; WGD {4 UL IL R 554 4
FLAE L7 Y R AR BT R A W06 b B A A8 ik P K
W6 s FEAL A 1 KO SEE S RS AR i
ST S 3

Zhang 55 MIFFE R KT M-S (R D 4 e 51 42
K h 154246 bp, 73 4 4 AN [ 18 DI, 40 oK 545 D
[X.(84142 bp) , /MY HALIL 1] X (17238 bp) Fll— X JZ
] 842 [X (26433 bp 126433 bp) ; FEKAVERE 1 1234
FEIH, Fu Al 85 R 1B g i AR A\ 36 1 t(RNA JE[A] |
8 > rRNA Jk [H ; 38t 1% JE 1k 73 #r £ B H 5 5 A&
(Foeniculum vulgare Mill.) 3£ 2% ¢ R it , 5 8 /7
(Cicuta virosa L.) .14 JL ¥ (Cryptotaenia japonica
Hassk.) & R WAL . Li S5 e p /K e 2ok (At [H]
K135 A 384074 bp I RITE 2514 , 4375 28 4~ t(RNA J
34N rRNA LRI 3442 1 i AL D], A 5]
874~ SSRA ., HeH1 99% Sy [] 3¢ 5 I IE [] HE 4 5 %%
W7Dl o3 A 2B KO e Sl 2R S B A
YIRS T, A A/USREERL T KGR B0
FWH K58 E e (Apium L.) CBIHJE S b
J& (Daucus L.) 55 FH ¥ 2% % & R, 5 B K
(Saposhnikovia divaricata) FlT=2 ISR R T
422 BEFRAF  Jiang FTEARAYIMNA (B8
AT 5 T T K O B R AT R B BCR
1440321408 bp, # 2H % 1, 58072 /™% 534 7 1 40208
‘™ unigenes , % & H 1233 /)~ SSRs v/ 5, ; FE 458 1 29
3% unigenes A1 10 > miRNAs /F ik 3L N, S
59k A ¥ W8 . Kumar 285 %3 fif £8 7K 55 &6 Fh
(VIIE0022) ¥% s 1~ oA e B, AR M8 T, 22 5+
FIRER 2 SRk SR e B AR S
S I K FRARZE IS R HL0, MR L, 1S
PR 1 5 05 2R I 24 R S 2 B T 14 442 23 i)
T I 2B RS B 4 AR 5 B, ST R T KO
R ER e . AR IS AR T R
R R R N ARA R MERFTH S
HEEIE N (20 GRATR I 2R R A S| E-3- &
M) FRRIBRE S, B 5 1Y 9 i 55 (5] (ERF
BHLH .MYB . zinc-finger .bZIP }& WRKY ) | ik
AL 22 5 T 3ok 2 5 PR R A28 5 T 7K O (R D6 G AR
A Kumar 554548 & IK oK N R FIZE B
fid A= 16 BGEAR Th I 2 B AR R RS, 5
TSN 1 22 B A2 BRI 5 BRI S AR AR OGO 3% 5 T 4

AR A B, B, F1C Y& i M E AL TE M B e
Liu %% & B7K 7 2 1> miRNAs (miR408 FlmiR171)
FEIK A 38 TR B3 . Feng 5 M #E T /K71
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