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Overexpression of Medicago sativa ChOMT gene in constructing
homoisoflavone-enriched tomatoes

ZHANG Yang', ZHU Yan', HAN Zhigang', YANG Meisen?, SI Jinping', CHEN Donghong'

(1. State Key Laboratory of Forest Food Resources Exploration and Utilization/National Innovation Alliance of
Polygonatum Industry, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China; 2. Xiushan Chinese Medicinal
Materials Industry Center of Chongqing, Chongging 409000, China)

Abstract: [Objective] This study aims to construct transgenic homoisoflavones tomato (Solanum
lycopersicum) plants based on the homoisoflavones synthase gene ChOMT from alfalfa (Medicago sativa),
thereby achieving nutritional fortification of tomatoes. [Method] ChOMT gene was introduced into tomatoes
using agrobacterium-mediated transformation. Transgenic identification was carried out through PCR and
fluorescence detection. Furthermore, plant-wide targeted metabolomics technology and multivariate statistical
analysis methods were employed for precise quantitative analysis of homoisoflavones content. [Result]
Through PCR and fluorescence detection, positive transgenic plants of CAOMT were obtained. Compared with
the wild type, the content of homoisoflavonoids significantly increased. Among them, the relative content of
(3RS)-5,7-dihydroxy-3-(2-hydroxy-4-methoxybenzyl)-chroman-4-one (HIF1) in the leaves of transgenic
tomatoes was 57019, which was 260 times higher than the relative content of 220 in the leaves of the wild type.

The relative content of 5,7-dihydroxy-3-(4-hydroxybenzyl)-chroman-4-one (HIF2) in the fruits of transgenic
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tomatoes was 15 849 985, which was over 4 000 times higher than the relative content of 3 849 in the wild type.
[Conclusion] ChOMT transgenic tomatoes are obtained, which not only provides a theoretical basis for
analyzing the catalytic function of CAOMT in plants, but also lays an important foundation of germplasm
resources for breeding genetically improved tomato varieties with high homoisoflavonoid content. [Ch, 6 fig. 28
ref.]

Key words: homoisoflavones; tomato; agrobacterium-mediated method; ChOMT; metabolome; molecular farm

o BT S R R AL S W D SRR IR R — 2, HBRIAZE Ry (C6-C3-C1-C6) H 57 BT (C6-C3-C6) £
AR, B 9 S B 28 o X FPRFIR 0 25 46 (/o7 S TR 2R 00 11 300 38 A B AL AR RO bR e T
PR AR 2RI D) REME i S AT SN T T SR, R R AR TR BB,
TER 14 P} Asparagaceae FI 5L F} Fabaceae tHY) H 4 & M, 7EZF} Polygonaceae, HiAi i F} Portulacaceae
FHYHACE D eAAECY, BT, MY B E 1 300 2 E B, b NG RMEY) o
92 B, JLLLIRARJE Caesalpinia i) 5, 2455 T 30 Fhim Sl ; MR TR o B
200 28, HHAr 324 Ophiopogon japonicus 2 = 5 B i 1 88 22 R SRR VR, T 48 il 60 sy 5 8%
B s MRS 8 Polygonatum FA 4 H 43 85t 39 M S wi i, Hrp UL Z AL 80K Polygonatum cyrtonema fic
Z, CHEH 17 Fhis Seimlto

JAE R R ) oy B S PR U — e R, (HEY A BGEREMTFRE A  A R = . AR R
B . 2RI FT REJE = S B AR W) 5 I AR i ) SR H TE Medicago sativa W) ChOMT (Chalcone
O-methyltransferase) 3 TE KR A W Escherichia coli AMEFRIE R G T RRUE AL 2',4",4- = F2 5L A IR Y
2'-OH WAL, Azl 4,47- k-2 kA /RN . X — R BN ChOMT 2N B DI RERT ST 2L T 2EAl
(RIS, Ry 1 FH G 1A 2 T B s 0 U5 s S B 2 T AT g o

TEAEY) G AR rh, R EE i B4R (0“7 ) Riot B sz —". Hir, 2
TR IR EAE Y G B Nicotiana tabacum® . 7KFF Oryza sativa” . F il Solanum lycopersicum™ . U FI
I¥ Arabidopsis thaliana 5 Z Y . Horb, iR F & B R %R . AR BE LR R DL 1
FED B 2 oA U E A R ST AR A . A, A R AR B Tz
BLnilt, P, ARRFEEEER AN e A G BUR AL, B TR e RS SRR A AR,
S R ) e R A 7 RN R T A AR

1 MBS &

1.1 ##

FAah A < Micro Tom” F 2023 M A TR A K E B #HE, KBk A B DHSo AL AT 5
Agrobacterium tumefaciens GV3101 W4 [ |- ifg ME 1 2= P 8 R A R A w], MS >k H T phytotech 23 7] 1Y
M519 %41, LBHiFREL: Bid /0800 1.0% BRE Wk, BTt 808 0.5% BB Iy, it 40 50k
1.0% AL ; R AR FRIE (YEP): A HUN 1.0% BRE AR, RESECN 1.0% BARHEEW,
BN 0.5% FALEN; 12MS0 HFdt. MS221¢g, BflE72g, /K 1000 mL, pH 5.8~6.0; MS0-AS %
W: MS443 g, HME30g, 7K 1000mL, pH58~6.0, iR KE/G, M1 mL ZE T & (AS)., MSO £
FRE. MS4.43 ¢, EFEI30g, B 72g, /K 1000mL, pH 5.8~6.0.

12 HEYRIEHEWEE

)22 IR 4R R il 75 10 (9 pCAMBIA1380 [Tk, F AR AR 4% 5 5 1) P 4 ) o0 S 30 3 AT
SAEETE ChOMT 52 [R B P51k A 26 H E A W H RS B bt (NCBL) Wb G855 L10211), LLgEdE
B 5 cDNA R A MR, & IF1E 5o 50 A B A7 5 B R 0% 3 0 R 7 51 ChOMT-F-Xbal: 5'-
TCAGATCTGAGAGAACACGGGGGACTGTCGAC-3', ChOMT-R-Sall; 5'- TCGTCGACGTTTGTGCCGCT
GCCCTTGTCATC-3'#479 1, 530 H 89 B & MBI 7525 A pCAMBIA1380, J-IU P E0E . FEE1)
FekEMA A 1,



55 43 5 2 W ik A AERIBEAE R ChOMT BN QI = v B0 & 7 m AL 2 il 305

RB LB

GFP-ER aMV 3 ssl—l CaMV 35>| ChoMT »—' NOS Kan®
CaMV CaMV

A1 pCAMBIA1380-ChOMT Jii % B 3%
Figure 1 Plasmid Map of pPCAMBIA1380-ChOMT
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Figure 2 Acquisition process of the transgenic tomato seedlings

22 HUEMEK PCRETE

DIFEALIY 6 MR AT DNA SR, ARHALT A DNA R BAPEXT IR, %F H #93LH #E47 PCR A&, &3
AL MY ) A ISR T 1000 bp, 5 HEYEEA 1119 bp K/h—3 (K 3A).
23 HUBMERKHLEE

AL R R T AT GFP RS FEN, Br LAY TE I AE 450~490 nm W 6% K 2 & H &k (A il o¢
I, AR R I T AT TR K 9O6 F-Ha 4 GFPfinder-2 101 ST T, K ibgr@sdh, B4
RIF M ICek o (K 3B). Ht, ZEOEKNIE—2F B ChOMT % 3L R T ke i i 2 o

2000 bp
1 000 bp

IR [ TP

M. DNA marker, 1~6. 6%KH 3L TE A, ck. B ARG IR).
A3 AR PCR &K HEE

Figure 3 PCR and fluorescence identification of the transgenic plants
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Figure 4 Multi-peak diagrams of positive and negative ions for MRMg metabolite detection
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Figure 5 Chemical structural formulas of two kinds of homoisoflavones
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