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Abstract: [Objective] Melon (Cucumis melo L.) is one of the world’s top ten fresh fruits and is loved
by consumers all over the world. With the rapid development of biotechnology, plant breeding technolo-
gy is changing from domestication breeding, hybrid breeding and molecular marker-assisted selection
to artificial intelligence breeding relying on transgenic technology. Genetic transformation has been an
important method for gene function verification. At present, the genetic transformation system of melon
is not perfect, and the genetic transformation methods and efficiency between different melon geno-
types or materials vary differently. To construct a genetic transformation system for muskmelon with a
strong stability, good reproducibility and high efficiency, the present experiment was carried out, so as
to provide technical support and theoretical basis for the verification of gene function and the improve-
ment of germplasm resources. [Methods] In this study, the binary expressed vector pQY002005- GFP
(Green Fluorescent Protein) was used to infect the explant from the cotyledons of B8 genotype (C. melo

L. subsp. melo), and all explants that infected the Agrobacterium were used to induce buds regeneration.
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Key factors affecting the whole genetic transformation process, including the culture of seedlings, seed-
lings ages, treatment of explants, infection mode and positive buds screening way, were explored to es-
tablish the genetic transformation system based on BS8. [Results] The explants were first cultured dark-
ly and then treated by photoculture, which was not suitable for transformation. Fluorescent buds could
be obtained by dark culture treatment alone, but with D2L0, D3L0 and D4L0 treatments, the metamor-
phosis rate of fluorescent buds reached 42.9%, 61.5% and 66.7%, respectively, which was significantly
higher than that of other treatments and was not suitable for transformation. With D1L0 and DOL3 treat-
ments, the fluorescent bud acquisition rate was relatively high up to 25.6% and 26.7%, respectively, and
the fluorescent bud metamorphosis rate was relatively low. The above results showed that the longer the
dark culture time, the higher the metamorphosis rate of regenerated buds. DOL3 or D1L0 was a suitable
sterile seedling culture method under normal photoperiod. When the seedling age was consistent, the
number of bud bushes, bud fluorescence rate and fluorescence bud rate in the non-invasive treatment
group were significantly lower than those in other groups, indicating that trauma could promote 4gro-
bacterium infection and increase the number of adventitious buds. The fluorescence bud rate increased
significantly by ultrasound and microbrush + sonication treatment of D1L0 explants, but there were no
significant differences in the number of bud bushes and fluorescent bud rates of 1.6, 18.4%, 1.8 and
23.3%, respectively, indicating that although microbrushing increased the trauma area of plants and pro-
moted the infection of Agrobacterium infection, it may not improve the fluorescence bud rate due to cell
damage. The number of bud plexuses of DOL3 were significantly higher than D1L0, so the best treat-
ment for explants was microbrush + sonication. Furthermore, the degree of infection was high after 25
min immersion, but the number of bud plexes, the fluorescence rate of the bud plexus and the fluores-
cent bud rate were significantly lower than those of the vacuum pump 85 kPa for 5 min and the vacuum
pump 85 kPa for 5 min twice with an interval of 1 min. While using the needle vacuum infection for 30 s,
Agrobacterium could reach the deep cells, but the number of bud bushes and the acquisition rate of fluo-
rescent buds were the lowest, being only 1.4 and 4.3%, which was significantly lower than that of the
vacuum pump 85 kPa for 5 min, so the vacuum of the needle for 30 s was not suitable for infection. In
comparison, vacuum pump 85 kPa for 5 min twice with an interval of 1 min treatment had the highest
(64.8%) fluorescent bud rate, and the fluorescence area of explants was also greater than that of one vac-
uum treatment. Besides, the effect of Basta on budding status was observed in order to obtain a more
suitable concentration. The analysis showed that without adding Basta, B8 had strong budding ability.
When the concentration of Basta was 2 mg-L", the germination time was later and the budding amount
was less than that without Basta, but the germination rate was still high up to 78.7%, so 2 mg- L' Basta
could not strongly inhibit negative bud plexes. When the concentration of Basta was 4 mg - L™, the bud-
ding rate of explants was late, the number of bud bushes was small, and the budding rate was 14.3%,
which was lower than that of 2 mg- L' treatment, indicating that the addition of 4 mg- L' Basta could
play a role in screening resistant adventitious buds. When the Basta concentration was much more than
6 mg - L', the effloration rate of explants was 5.5% lower, and it even caused death of explants. The
above results showed that 4 mg- L' of Basta was a suitable concentration for screening resistant buds.
[Conclusion] The results revealed that cotyledons from sterile seedling cultured for 3 days (under light
condition) with microbrush and 10 seconds ultrasonic treatment, could improve the efficiency of Agro-
bacterium infection. The acquisition rate of fluorescence bud was 26.2%:; the best infection system was
vacuumed for 5 min twice with an interval of 1 min under the pressure of 85 kPa. The suitable concen-

tration for screening resistant buds was 4 mg- L' Basta. Thirty-one regenerated fluorescent buds and 17
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rooting seedlings were obtained in a single transformation of 120 explants, and 8 positive seedlings

were identified by PCR reaction, with a positive transformation rate and seedlings rate of 58.8% and

6.7%, respectively. This study successfully established a relatively complete melon genetic transforma-

tion system on B8, which provided technical support and theoretical basis for key gene function verifi-

cation and germplasm improvement.

Key words: Muskmelon; Genetic transformation; Seedling age; Infection pathway; Resistant bud selec-

tion
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GFP is the Green Fluorescent Protein gene; BIPR is the Basta Resistance gene.
&1 pBSE4011v-35S-eYGFPuv HiFEXE Tt
Fig. 1 The elements of pPBSE4011v-35S-eYGFPuv vector
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Table 1 The ability of different seedling age on regeneration after transformation
HiE HME RS PP TOCHFREER S
Age of seedlings ~ No. of explants  Rate of fluorescent buds/%  Rate of abnormal fluorescent buds/%  Note of fluorescent seedlings
DOL3 61 26.7a 125¢cd 3PS
3 rooting and fluorescent seedling
DILO 78 25.6a 25.0 cd 3IPRAEMD
3 rooting and fluorescent seedling
DILI 65 0.0¢ 0.0d 13 SME RS
13 vitrified explants
DIL2 62 00e 0.0d AFAME AL
All vitrified explants
DIL3 64 6.3 de 25.0 cd 47N AMER B
47 vitrified explants
D2L0 80 17.5b 42.9 abe IRRAERR 9 1
1 rooting and fluorescent seedling
D2L2 91 0.0¢ 0.0d S AME R BRI
All vitrified explants
D2L3 81 3.7e 0.0d S EAME R BIR L
All vitrified explants
D3LO 69 18.8b 61.52 IRRARR DG
1 rooting and fluorescent seedling
D3L1 86 12¢ 0.0d 35 A HME AL
35 vitrified explant
D3L2 84 0.0 0.0d 65 M HME I
65 vitrified explants
D4LO 95 6.3 de 66.7 a IRRAERR 9
1 rooting and fluorescent seedling
D4L1 84 2.4 cd 33.0cd 79 HME R

79 vitrified explants

TE A FNG FRERORZE R B3 (p<0.05). [,

Note: Different small letters repesent significant differerence (p<<0.05). The same below.
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Table 2 Analysis the effect of different treatment and seedlings on genetic transformation

N

Hi SMAGR G NI O T _
Age of seedlings Number of explants Micro brush ~ Ultrasonic buds Ratio of fluorescent buds/% Ratio of fluorescent seedlings/%
DILO 89 J& Not JENot 1.2d 25.8d 7.8d

DILO 87 J&Not 4 Not l6¢ 43.8 be 184c¢

DILO 81 H Yes H Yes 1.8 be 54.0a 233 be

DOL3 86 JE Not 7t Not 1.3cd 202d 6.9d

DOL3 92 JE Not A Yes 2.0ab 4922¢ 26.2 ab

DOL3 88 H Yes H Yes 22a 51.5ab 29.6a
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Table 3 Effect of different infection modes on genetic transformation

247X AMEREL LN NP

Modes of in fection Number of explants Number of buds Ratio of fluorescent buds/%
#2725 min 25 min immersion 91 1.8b 31.1b

£ 4l B 25 30 s Vacuum with a needle for 30 s 92 1.4b 559a

FAZEAME A 5 min Vacuum for 5 min 87 27a 33.2b

FLAHE 2 RIS min, [AIFE Imin 88 2.5a 64.8 a

Vacuum twice for 5 min, 1 min internal

- -.- '/
o |

A RAZ Y 25 min A3 B. A EHIE S 30 s:C. HAEFEMES 5 min;D. HAEREAMEZ 5 min 2 ¥ ] 1 min.

A. Immersion and infection for 25 min; B. Vacuum the needle tube for 30 s; C. The explants were vacuumed for 5 min; D. The explants were vacu-

umed for 5 min twice at intervals of 1 min.

El2 AREREFEHIET 7dBFRARMER

Fig. 2 Fluorescence detection after 7 days co-cultured with different infection methods
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HHZEIR LIRS, DL 7 128 1) 4508 1Y) Basta 7 &=
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B3 FOEFHIFESEE
Fig.3 Identification and selection of fluorescent buds
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Table 4 The statistics analysis of explants under different

Basta concentration

pCEEER B SMEAE ZER SR e

Basta concentration/ Number of Ratio of Ratio of yellow Ratio of

(mg-L" explants buds/%  buds/% death/%
0 91 94.5b 1.1d 0.0d
2 89 78.7b 2.2d 2.2d
4 91 143 a 8.8d 33d
6 91 55a 61.5a 23.1¢
8 93 1.1d 21.5b 763 b

12 90 0.0d 1.1d 989 a

10 s 2 Basta i 2K 2N 2 mg- LI, H 2RI (]
B H 2 D PR AT A 78.7%, A 2 mg - L
(1) Basta A~ e A3 M il B A% 28 M 5 Y Basta Ji SR £
4 mg- LI SME R ZFE S AR VR RN
14.3%, 2 Z (KT 2 mg- L' AL FE, XA IN4 mg- L
Basta 1] 0 1B HUIE A E 25, [F] I SME 1R 25 40 22 A

ETHRABE, 7399 8.8% 1 3.3% 3 1] 24 Basta Jii f K
JE96.8.12 mg- LI, AME R H 27 353 518 5.5%
1.1%-0, 2 A% T FL AR Sy B A0 3, HAME R B 4k
RO TR 5, R W Basta Fi =W % KT 6 mg- L
Xof AR R B . DL RS R, 4 mg - L
(1) Basta /& BN A 1 MU 25 0 128 0T SR
25 BRERWERNELMAMEEE

DL_F 3 g e s SR AT AR, 3 o 12 e L A A
% (B O S5 2, M 120 AN M A R 3R 15 98 6 2F 31
A RN IRIFHRIE 25.8%, AR H T 17 k. »H4E
MR 3E4T PCRAGIN , 5 B0 8 MR B v , P 20 (i kRic
A5 2.6.9.12.13.14.16. 17 ABAMER (- 5) , AR
RN 58.8% , P ME 1T IE 6.7% (600 bp K /N N
GFP, i FH 264 N5 B4, bl @ 1 LUE
FZ T B8 B PR B A SZ AR R AR 5635 15 2881 8
AR R

A TCH IR TR B. K IO 1M 0T 2 Al R/ D I SMEL AT 12 e A3t

T H. LR

9% C.D. AEF F S A B BUIE A ML G A ERR I

A. Culture of sterile seedlings; B. Sterile cotyledons are sheared to appropriately sized explants for infection and co-culture; C, D. Induction and

elongation of adventitious buds; E, F. Screening of resistant buds; G. Induction of adventitious roots; H. Resistant seedling selection.
4 MINEEELRE

Fig.4 The genetic transformation process of melon

1~17 5 PCR 4 370t i 5, Hrh 2,6,9,12,13, 14,16, 17 AFHMEY .
1-17 is the sample number of PCR amplification products, of which 2, 6, 9, 12, 13, 14, 16, 17 are positive amplification.
B 5 ImAstERIARFERIKEE GFP PRI
Fig. 5 Gel electrophoresis detection of GFP positive seedlings
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