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MicroTom FinELHIFRIFIREFE N 7 ERES

T MEEL HMEDL A TEEL T#Y
AR AL, EKELDY, FTERLY

LHHLIMYE R e AR 2B, 1R 321004; 2 & ETRF AT ED A AR E AL E, 448 321004

WE MicroTom Fjili(Solanum lycopersicum cv. ‘MicroTom’) & —FE bR Rk w, B E
A B ) A= A RN I R B8 AR 1 ST 2 N T AR SR R D Re AR AL . AR Gk T BRI
MicroTom Z A& AL B ARAEERCRAR ., F AU K SR AR5 BRI, PRI TR R 1
i . ZAEFLL 2 JEE MicroTom SEAE e ambkl, EDIBR TN M S E 5, FARE AR AT 5
(Agrobacterium tumefaciens) @& ¥Rz iE T~ RHY] 1615 3 A ZF, MIIME T —&mR0n
MicroTom #AfidEA BT B L AR R S5 R R, DDA TAE S PRI %0 28.6%, 4-5 /> H Rl
ATWGR To MR T, To ARG R R ik 73.5%. SAEGt 4 Bk A A &
FHEE, % MicroTom FEAAEH R BAAR RIS BER S, FAGI 5 B E R iR wbE,
Wa R SiliE S A N PN B ity 8 e = O E 5 N = S i G R 7 = b7 o = <
X#i7 MicroTom #h, BfEHA, JE4Es, EFIIGE, 5T &M

H Barton %5(1983) 1 XA H #R ¥ A< 4T 1 (Agrobacterium tumefaciens)/© 3k #4554 3
BEIH 52 (Nicotiana tabacum) LAk, BALHALEOR O 2 N TAEIF R R . 290k T
b SRR A P KRB ) A K B T A5 A AR I8 A A A 55 9138 (Bailey-Serres et al., 20109;
Anjanappa and Gruissem, 2021; Chu and Agapito-Tenfen, 2022; Fan et al., 2025).
(R I8 AT S A0 72 B FE YR CRAR) RAT A R B L R S8 (BT 3
I B R G0 % LIAERy Bl v AR B Bl B e ik R 48 (A 55, 2011; Anjanappa and
Gruissem, 2021; Chu and Agapito-Tenfen, 2022; #F+E2FIFh7k i, 2024; Cao et al., 2025).
HA R IR A T BB A F AV PR E T B . AN LA R i B oA 32

H R R 3 A8 B 8 A S A OB 285 TR BOR, I8 AN L R N2 R g i, 53
B NG DR A LR F o3 FE AL 2R, a3k T P A AT G AR T o AR Mgt A% A 7 6 e B A 85
MO ERAE R AR BRI, HAFEDUIE AR A A 50 A 3 AR 3R AR S B S A 55 )
RR (5K AN K &, 2004; Lu et al., 2024). tb4t, 1EHEHS R B T8 F ek B2 R AR
KA, P A e B DR R R 2 2 R A R S i R DRI 2H 2432 (Phiillips et al., 1994) . iX A§i134% 4t
H A TR RAE AL A FE AR AR HE B AR TR AR B e, 3E 1T R il 20 R s A e A
R AR R E MR R R

AR, BHF N SR H 2 M IC TR A 2355 F7 4584, BRI 3R1S A8 18 4% 1) i 5k R A 2k IR
e Y (Belanger et al., 2024; Wu et al., 2024). A, N BN VZ AL T LR &
T HIEAE A TR EHR G KA R I H R 55 (Belanger et al., 2024), {HiX 87774
PIAELED S FH AT R A 2 AR AR 8 S5 B i o TR AN ORI ZH 2355 77 1) B ey 0e % 1
W&, AMUREVBAL AL L IRES, WONTEY 7T 8 Fi B R Dy Re it 1R (4 177
ARBE

Zx At (Solanum  lycopersicum) EA1 B A JHURR ) IXUR A w57 78 77 0048 170 R 48 SRR ThT AR B
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TR EE e —, R NEREE M EE RJEL et al., 2020; Lu and Zhu, 2022).
MicroTom /& —Fh i B BB A 35t it P, LA A i L L . I8R50 Ui AL RO i S5 R A
SRR D R A A il S PP —, BT RO TR SR B R AR AR R A
TR BAERLE 50T 5T (Dan et al., 2007; xII/NE4E, 2008; Li et al., 2020; Xue et al., 2023).
B4k, MicroTom FEFRER IS, &G 2 FEFIE, BR8I35 32 S o7 TR AR 1) 2 1) ) FH R0

&4 1) MicroTom gt A% 4 A 32 B FE M1 G AT S5) AMEARTH B8 FECB %1 I
SR R B A AME A BRI EAME AT IR . BRI RIS . TRIERE IR (K ).
AR S M #2512 (Dan et al., 2006; Cruz-Mendivil et al., 2011; Guo et al., 2012; Khuong
etal., 2013; Toth et al., 2022; Ahmed et al., 2023). AR FEL IS FEE J S0 HF L%
1, AL R AR K . ASHIF T LR A MicroTom F1-8A & (4t AR, i i M e R AT 56
I, BT PRE . R HARE AR B AR R, DU NI SR SRR AH SG I R R T
REBIT TR N PR Is AL B Pl R 85 5 BE A

1 #R5SEE

1.1 RPN RIESR
HYH4 KL MicroTom & iti(Solanum lycopersicum cv. ‘MicroTom’ )1 1 4< S256 55 {547 . i
P AL BT FH AR AT IR B AR GV3101, i RIEH M4 pCY-H05251, #ifk T-DNA X Bt
WK 1 Bios. T-DNA Xk #4455 % % B B F2lF(Hygromycin B phosphotransferase,
HygR)Hi & K, DL Rl 38 5 A 2% €4 9% ' 55 [ (enhanced green fluorescent protein,
EGFP)#k it 2 Kl 1 i % VCDAD2 JE[K| .

4 MicroTom Fh—+ & T 7y 4RAUEE FR LA, & & B R KIEEIEAR (K 2A), B T HBIE%
PE R R B AR R IR B R 5 B R 1B 2B)RE Ak B35 IR A 3L R (e ok 8 4 2 Bk s
=3:1:1, VIVIV)IRINER TR, TGRS FRFEE IR, 53R AT D9 16 /NGRS /N
2 R (2241)°C, AR 70%.

LB RB

D—{ CaMV ploy(A) < HygR }-<|j)CaMV 355 VcDAD2 > EGFP - E9 Ter }—D

1 VcDAD2-EGFP 3 [H i FiA ik T-DNA X< [&

Figure 1 Schematic diagram of the T-DNA region of the binary vector pCY-H05251-VcDAD2-EGFP
1.2 AR SFES

S BT AR 7S fi ik = F IR IR (CTAB) B CJG ML B (PVP) - = (8 H 28k )2 Bk F e
(Tris). 2. f%DY 2. FR(EDTA). iG] Silwet L-77. #% % B (hygromycin B, Hyg). &
A8 %5 2 (kanamycin, Kan). F4E-F(Rifampicin, Rif)fl MS 35230 [ 1 5t R a PR A .
HEWR BRI Ol T F IR 3 BN R EEVRHCE R A7 . 2xTagMaster Mix.
#5587 % HiScript 111 15t Strand cDNA Synthesis Kit (+gDNA wiper)F1szis 5% & f PCR
(aRT-PCR) A& H g nt v MERE R TR A F] o FERE. SN, SRR, SRR =
AR B E 24 R M ARG R AR . JEACHITC B 48550 3 SRR A R A A .

1.3 &

1.3.1 RERNEARIEHZ

¥1%7 VeDAD2-EGFP i FIA HAR R A A B GV3101 fE 5 25 mg-L~ Rif A1 50 mg-L~
1Kan ) YEP [ElfARE 5535 ERIZk, 518 T 28°C 1HIREEH 9% 2 K. PRBCARTE LR T &A1
MR YEP Wik 77 3E 0, F 28°C K 200 rmin~t R¥% 1595 12 /NEF, FRRE% 1:100 L
Bl R 8-10 /M. B0 SRS BRI B MS AR IR (% 30 gLt #EHE. 300




pmol-L=t Z,ft T 7 i Al 0.5%o0 Silwet L-77)8 8, F171 1% ODeoo {H N 0.6, BEALFRE 2 /)
I 2% H o

1.3.2 FRLAIFBRGHLRIERE
# MicroTom SEZE T HE R 22 2 Fr JLM e JT(2 ke, 181 2C), I 1 #E5 1 F 75 0.5 cm
AeACT-OI, PR BT 1.0-1.5 cm R4 (1] 2D). K DI ARERJE 1 IR E T OB
FEATP IR 2 Ko BJERAEBIIT 200 uL Bk R ER T Mik4h(& 2E), H 1
mbL JG BT S SRR AT TR AR YR, WA S AR S i N TR, S T YR 7 iR I U 1
17 10 738l (Kl 2F). R GLALER S ) RS H N BRI S5 AF T 3537 2 R (18 2G). Mkl
R, IR 2 KA, BIRARRBGRIEYI O . fOETE 3 KA, KA g RN,
BT TR, B HEN B RIE(E 2H).

B2 YR BIR G AL B 45 K Ja, geit T ARG ZF f AR Ol B3R K E KT 0.5 cm
I I A A2 . XA A B R EAT 2 2F R gt

FRAE R = A 2 B B AL B AR ) X 100%;
2 AR =(FAE22 A R S )% 100%

1.3.3 PCR¥#XE
FIH CTAB ¥ (REKHITSE, 2019)52HLA it Fr ZE[KZH DNA, LLAMNJE VeDAD2 E:PRFE 7514
(VcDAD2-F: 5'-ATGGGTCAGCCCCTACTGGA-3"; VcDAD2-R: 5'-CCGTGGAAGGTGTC
GCCGTA-3"; TiiH EKJF 798 bp)idk{iT PCR Y % i, i@k 4 A& A B Y ik ChvA ZE A
(Chromosomal virulence gene, Genbank No: AM24198.1) (ChvA-F: 5'-TCCATCAGCAAC
GTGTCGGTGCT-3'; ChvA-R: 5-GTGGAAAGGCGGTGAGCGATGAT-3"; T4 1K fiF
898 bp) i B A i B P A Ak A AT R Ak B TS BB L . PCR R BLELARFR 10 pL, % 5 pL
2xTagMaster Mix, 10 ymol-L=* L Fii#514%% 0.5 uL, 200 ng gDNA #itk, H ddH20 %k e %
LR, PCR R NAESF: 95°C TARE 4 734%f; 95°C 454 30 #, 62/60°C iB -k 30 #, 72°C it
fifl 60 7, 35 AMIEFR; 72°C Z4EAH 10 434 HU S pL 4784 Wydh A7 T la bt I v vk kar i, i
5 H PR SF i A DA PH I SRR i R A TR AE AL b 175 et
AL % =(VeDAD2 FE R 14 5 BH M A R e P AR A R %) x 100 %;
RAIFRIREEZ=(ChvA Fr B 39 S PR PR AR S S P A A v 2) X 100%

1.3.4 SERTSEYER PCR(qRT-PCR)&ESMNEEE N FRIEKTE

FIF 2 R CTAB V(R AL %E, 2016)FE HLA Al Fr 5 RNA, i FH i i 577 £ il cDNA —
%, RiFH QRT-PCR B ARK M AMEHE VEDAD2 (AR 2% /K F-. VeDAD2 £ & & 514K
VcDAD2-RT-F: 5-GGCGGAACACGGTGGAGATGCT-3"; VcDAD2-RT-R: 5'-~ACCGTGGA
AGGTGTCGCCGTAG-3', LA SlActin %:[X 5 19 2 (SIActin-RT-F: 5-TGGCTCCAAGCAGCA
TGAAA-3"; SlActin-RT-R: 5-TGTGCTGAGGGATGCAAGAATG-3'). gRT-PCR M fA % 1
AR 10 L, 5 5 yL 2xgPCR Master Mix, 10 umol-Lt | Ri#514)%& 0.5 uL, 200 ng
cDNA #iti, F ddH0 %k & EZAAF . qRT-PCR KN AEFE: 95°C FilAs Pk 4 434h; 95°C Ag i
30, 60°C 1Bk 30 b, 72°C %A 20 b, 40 MEH RFAFEM R E 4 MR EG SR 2-00CT
¥ (Livak and Schmittgen, 2001)1 5 A5 5 R Rk 7K

1.3.5 EGFP ZRA#k
W T ARFE I R AR SR Bl 2 2, DUP AR Y ARSE FE R AR B PR HE . B T2 PBS 220
EVEE TR &, AL R A EMBI(LSMS880, Zeiss, fEE )Ml EGFP %t
559 BROLEKEN 488 nm, KRG 509 nm, FHfEH ZEN AR ERA .

T AR EGFP 9t ME R =(E 7~ EGFP %615 5 HIAR MR B0/ A2 A% ) x 100%



1.3.6 HBAESHH

BB SEER BRI A5 3 IR LA LAY E S, R R I ehr i 22 B8 o b A SPSS
Statistics 21.0 ¥ f, 1M OriginPro 2022 i fth4z . 21 1R) 22 7 5 2514 40 i K WU A ST A
A R, 725 VA E MR KR P<0.05, ** KR P<0.01.

2 HZRE5H

2.1 JELEIEEREIEH MicroTom EFRIEFTE

4 MicroTom & ligh it Kt 2 Fr B (& 2C), %68 R R ER KT 1.5 mm 4 miET %
TiAb#E (K 2D), 1597 2 K BRSO 1 B AR 4 N IRl 2F). AR iR, A
T 50 PR A AT T B AR e R R 1 IR AR YA, 85 T RS B T8 W 5 rh g kE 4 IR,
it A A2 BN 28 B AR (B 2H) 1R 3 JE 10-14 K, R IREhD) AT a2 R, T2 2
(K 21, J). 20 K5, BihHGAE & FAE 2R (8 2K-P).

N\,

—2

& 2 MicroTom & i JE 20 5 P s AL AL AR

(A) HEFH; (B) fFh 3 KJEFr ik, WEARRBFEZ; (C) BAIS 14 KREILIH, (D) £ FR&H w1 H A
M, REFHEST DT 1.0-1.5 cm R R (E) 17 N IR ERRWBE S (F) @Bt k, MRIBAH w iR
R RE 10 7350 (G) L FR(EALEL); (H) B SRORE; (1) R3¢ 10 KRG, FIEETIOALEKR; (J) 5 14
KIg, VIARIFEERELALRE; (K) 2520 KE, @HALRBMGHEESE (L) 2524 KE, 1B
ZALIA; (M) 125 35 RIN4IHT; (N) 12560 RIS, (0) FAEMITUARL; (P) HirlEREEEE; (Q) B
MBI TE. Bars=1cm

Figure 2 in planta rapid and stable genetic transformation procedures for MicroTom tomato

(A) Sowing; (B) Seeds germination at 3 d after sowing, with radicle emergence from seed coats; (C)
Seedlings at 14 d after transplanting; (D) Removal of apical cotyledons and true leaves, retaining 1.0-1.5



cm of hypocotyls; (E) Hypocotyls with pipette tips; (F) Hypocotyls inoculation via pipette tips using
Agrobacterium tumefaciens suspension for 10 min; (G) Co-cultivation (dark incubation); (H) Humidity
maintenance under a transparent cover; (I) Hypocotyl swelling at 10 days post inoculation (dpi); (J)
Callus information at 14 dpi; (K) Shoot differentiation from callus at 20 dpi; (L) Shoot regeneration at 24
dpi; (M) Shoot growth at 35 dpi; (N) Shoot growth at 60 dpi; (O) Adventitious shoot regeneration; (P)
Removal of non-transgenic shoots; (Q) Flowering of positive lines. Bars=1 cm

RLH B3R 755, R 88%() MicroTom RSl o] f A= 41 2F (K 1) (HATEENE, 58.2%
MITAAL R R 2 LR (] 2L-P), 1X 5 Yang 55 (2024 )3k 18 125 40 0145 40 i 2 s v s A
A G o IR PE A SRR, AIER YA 45 R Acf £ R @A HAR A TR AR
FERE DR A 2R BB R (8] 2N-P), B ORFALRRIE IR G 90 RAEAHBEAEHI(H 2Q). %T
MicroTom il H S 45 LMK, NHRIGRE R T, AT FEACEREET N T8k . #ik
Ja %1 45 A T EIRTGER To A0RHT

#F 1 MicroTom i E5 8 L 5L AL ALV
Table 1 Efficiency evaluation of in planta genetic transformation in MicroTom tomato

Indicators Numbers of positive Frequency (%)
plants/total plants
Regeneration efficiency of To-generation plants# 91/104 87.6+4.0
Multiple bud rate To-generation plants* 53/91 58.2+4.3
Transformation efficiency To-generation plants# 51/178 28.6+3.2
Residual rate of A. tumefaciens in To-generation plants# 41/60 68.3+£7.6
EGFP fluorescence rate of T1-generation plants 54/74 73.5+6.3

# SIS BARE A ARAT R QB 5 456 Rt

# Data were collected at 45 days post inoculation.

2.2 #EME MicroTom EAHfFiE 54 E

KHANE VeDAD2 R 5 5t 51 0% To AFAR 2 BB 5% 32E4T PCR %5E, I lEhE bl fe vk
S5 IR T8 MRS A 51 AR FFAE ZEAE AL B (798 bp) HHBILRE L 2%, FHMESIE 28.6%
(3 1), AR RE R A 0BRSS ARSI 2 AH R 2% 5 (B BA), FIAAIESEAMERER VeDAD2
CHEA 2 MicroTom JERI 4. [R5 B oK B B AR %545 4% (B 2P).

TERLIE AT T A O AL e A R b, W ARAR G Ja R T RF 5 I T AL AR 3 i
BRSO A L PR TP R R 3G 48 T I 5 P AR AR B AEAS 5, Tl B B K 5 Wi e ik TR A
B VRS K Ffiik (Yang et al., 2013). ik, AFFITRIN A 1 To AQRH A2 28 Bk 5% Bk
PGtk ChvA B8 Fr B, 45 R K INZ) 68% 1) FiA- 27 I ChvA ZERIFHIE(E 5, R IFiXLL
A B3 RIT BRI G(R 1; Bl 3B). [FIR, I gt T AR RIIRT G H ChvA I
B, RN AT A R AALAT 5

Belanger %5(2024 )fi 18 K H] AR 4 55 38 4% e A 7 13RS RO AL R R 2 ik & 1Ak, it —
A E BRI AI G R R . K PCR %€ R IHTERSIAR R4 7B T 25 mg L W%
R EIZ RIS IR ML, 25°C WEREFF 4-5 RJG Gritig &% il fitkifik, &I 38.2%
~60.6%1] To AARh i SZH0 A4 FTRIE I K (R 2), BAK LLBIARF& F /R AE R, RN
FHZB A A T VR IR AR R AR TP AR LE — E LR IR B AR« R i e R I R e ik
FELRR, TER S R A AT Lm0 A R REAT R .

BEAh, IR FE R AR B AR AR 2 1, RO R A BB W SR T A — To AR
PR AR JEARHIMRRAA S G R BIR, 73.5%H) T1 AR 23 EGFP # i B B R VR SR 0
f55(F 1; B 3C). #—ilid qRT-PCR £l T+ ACHEHH v VeDAD2 [ () 5 7K-F,
RIAMNIGIE R ik B T A B sy 5-27 f5%5(/&] 3D)

EIREE RN, AT TN A AR B 0 A B A AT S AN SR R Rk, To ARBH A
el 5(28.6%)M T1 ARIEBL AR E M (73.5%) B2 % = T & MicroTom it f ALk & .
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(A) ToARFEHED 4 27 AN VeDAD2 JE K15, (B) To AL HE R 28 25 FpUfR AT B ChvA JEPR By HE (M
DL2000 DNA marker; WT: TiA4:#4; P: 4 VeDAD2-EGFP it A # M4 5 ki DNA HIRRIE AT 8, PHAERT I,
N: BITEXS R, 1-150 a7 To AREGHER FAE2F); (C) To AREL BRI MRAR 2R/l & EGFP 2], Bars=20
um; (D) T1 AR SR bk RAME VeDAD2 JEE AN Rk K 46l (OE1-OE8: Ma7 i) VeDAD2-EGFP it ik
TR R; tEI G0 74T, ¥ P<0.01).

Figure 3 Screening and verification of transgenic MicroTom tomato plants generated by in planta stable
genetic transformation

(A) Genotypic identification of independent To-generation VcDAD2-EGFP-overexpressing shoots by
amplifying foreign VecDAD?2 gene; (B) Identification of A. tumefaciens residues in To-generation shoots by
amplifying ChvA fragment (M: DL2000 DNA marker; WT: Wild type; P: Positive control; N: Negative
control; 1-15: Independent To-generation shoots); (C) Fluorescence signals of fused EGFP reporter in
T1-generation transgenic roots. Bars=20 ym; (D) Quantitative analysis of exogenous VcDAD2 expression
levels in Ti-generation transgenic leaves by qRT-PCR (OE1-OES8: Independent transgenic lines in
T1-generation. The statistical significance was calculated by f test, ** P<0.01).

F 2 ‘MicroTom &l To AP Tk KX i R FGH it

Table 2 Seed germination and screening of independent transgenic ‘MicroTom’ tomato lines in

To-generation
independent line

Number of germinated seeds/total seeds Germination rate (%)

WT 0/32 0

#1 30/50 60.6+4.9
#2 23/43 53.5+3.6
#3 24/52 46.1+3.4
#4 20/35 57.6+10.5
#5 19/50 38.2+5.3

WT: BFAERUR - #1-5: JSZIK To AR R P

WT: seeds of wild type; #1-5: seeds of independent transgenic lines in To-generation.

3 itig

AL GHMEANE FRME B I [ AR, Rt - 0F 7 2 DR D e ) — Ao oA
. B McCormick 5(1986) 5 VXl A it M Fe ik R LR, HEALEARIR R A 75 2
HCHEANSE R . H AN H] T B A AR AL AU 1 B EAARRAT B ik APk EIE . R



Mk WOt k. SRS LU R 2 B (PEG) % (Yasmeen et al., 2009; #5714,
2020). H AR BN R AR RAT A F 4 MicroTom eIk R, KN HHEEN
I, BT SR TR R AT HUME AR ZE M IE, A DL ORI (1) fEdLREIRA
G RE R B, ARAT R AR K TR IR 2 T AME AR AT i 2 TR, S EUR I BT Gl R E A
Tk, (2) PiAdRITEE, SMERE S R AN B R A R, HSeRAG (3) #H1E
JAMK, G A KR T 4-6 D H(Sun et al., 2006; Arias-G and Uribe, 2025)35 453 4 2,
AR G 75 BB IR o L BRI A5 2H 55 e A AR B SR AR AT 5 1
Pk, HRTCAE 139 At ol N (Belanger et al., 2024). Fit, @arbumk . mak B
SE 1) MicroTom FEH BT LR ALk R, W TF AR I REAI SR 43 1 B Al BB B2

2B, &R shZ 0 AN DB E AL, BREFENBE S
AR (Mei et al., 2024). FHEK LA BRI HERE S, Yang %(2024) R ILVI bR 504
W fa, VIR RERS T iR 202, 4k oAb A 28, 3R Il it JE A KR Jevk T g
SRAF AL AR AT 78R F AR B AL A 7 ORI ARk, N R AR R 210 88%.
SR, BT REPIARIIE, FAEZF RS R g0 B A R R L 4T VR & R B MR, 3R A3
FR) P A AR WA TR IO B R 45 K (Belanger et al., 2024), J& AT 75 6 H AT 0 0k o
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Figure 4 Comparison of genetic transformation procedures for MicroTom by in planta and tissue culture
methods

AW T T D QI SR AL, IS T MicroTom 7 il JF 4115 18 1%
PALIE FR o 2R FRH] 2 e gl i A E e A 3248, JE R UIRR Tt 1 SR A4 1, A
AR AT H R IR BRI 1, 455 Q005 3 AR AR TSR AU LR &R . &2 PCR
R, To ARABERRANERE RIEE & BRI AN 28.6%; IEHTAE RIS & EGFP i £4¢, T14Q
FELRR H A A2 8 RIE FIE 73.5%; BENFALFIIN T 3-4 MH (K 4). 5RTHLRTRI



BAE AR AT, AW N MicroTom ZAh AR BRI AL LA RERIE T 8. B0 0%
e AL e, HS b B AR ORI AR s BRI R ADON el R SL 1k
IREE PRI T REMRAT R LR BB &, X INERTE 70 & A adh A th B A H B Se B 3o

& kA R

Efh: ek, AT ERAE SRS (S EIEREIE, B, A SEmikinAig
Wi TR, B ol XIR A, W SEmRE; ERAR, #OEAR IR0
S, BT R AE S R
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Abstract MicroTom tomato (Solanum lycopersicum cv. ‘MicroTom’) is widely used for
functional characterization due to its short life cycle and clear genetic background.
However, the traditional genetic transformation system of MicroTom based on tissue
culture is constrained by low efficiency, long transformation period and complex operation.
Based on the somatic cell reprogramming mechanism triggered by wound signaling, this
study established an efficient and rapid in planta genetic transformation system for
MicroTom tomato. Wound hypocotyl were created by removing apical cotyledons and true
leaves from two-week-old seedlings, followed by direct inoculation with Agrobacterium
tumefaciens carrying binary vector pCY-H05251-VcDAD2-EGFP (enhanced green
fluorescent protein) to induce shoot regeneration. Results showed that a 28.6%
PCR-based positive efficiency of regenerated shoots in the To generation, with seeds
derived within 4-5 months post inoculation. Antibiotic and fluorescence screening
revealed approximate 73.5% lines in the Ti-generation expressed the fused EGFP protein.
Compared to conventional tissue culture-dependent transformation systems, this protocol
enhanced transformation efficiency, shortened transformation period, and simplified
sterile operational procedures. The in planta genetic transformation system provides a
robust platform for functional genomics studies, and significantly lowers technical barriers
in tomato genetic breeding.

Key words MicroTom tomato, genetic transformation, in planta, gene function, molecular
breeding

* Authors for correspondence. E-mail: wec@zjnu.cn; gwd@zjnu.cn



