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Establishment of gene transformation system in fruit callus and
Its application in gene functional analysis for apple plant

LI Xing-liang, DING Ning, JIA Mei-ru, WEI Ling-zhi, JIANG Jin-zhu, LI Bing-bing. JIA Wen-suo”
(College of Agronomy and Biotechnology, China Agricultural University, Beijing 100193, China)

Abstract With apple ‘Golden Delicious’ as research material, this work was aimed at developing a transient gene
transformation system in callus and confirming whether it might be applicable for the functional analysis of the genes in
apple plants. The research firstly optimized the sterilization method, the size and shape of explants, the culture medium
for callus growth and regeneration, and finally developed the system for agrobacterium mediated gene transient
transformation in apple plants. Application of gene transformation was tested with GUS reporter gene driven by CaM
35S. The results showed that there were both high expression of GUS gene and strong GUS activity, suggesting that the
developed system could be used for gene manipulation. In order to further demonstrate the reliability of the system,an
over-expression construct as well as an RNAI construction of MdJACOI , a key gene in ethylene biosynthesis pathway,
was respectively transformed into the callus. The expression analysis demonstrated that over-expression of MdACOI
caused dramatic increase in MdJACOI transcript level. In contrast,RNAi caused a significant decrease in the MdACOI
transcript level. Moreover, both over-expression and RNAi of MdACOI1 resulted in changes of ethylene production and
expression patterns of a series of genes involved in ethylene signaling.

Key words apple; callus; gene transformation; ethylene
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pCAMBIA1304 g 4 52 55 % R A7
1.2 A&
1.2.1 RERHOFHF

PR RPSTF 702 K CBEHIRHL 2 min, TG
BKEYE 2~3 WL R A 1.8% NaOCI # 30 min,
Wil 212 B 5h , B o O KRV 3 k. T o A8
K R SITALR E AR 1.0 em JZJE 0.1 em B[R
A BT A0S IR b (MS+ R 30 g/L+ 31
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CCTCAGGCAGTTGCAACAG GGGTG) 3w [
MdACOI B 4K 7 51 #4 3 pCAMBIA1304 35S
MdACOI 3 3K 8 AR5 UL SCT 451 9 Cas-Fe
GGTACCGAGAATCTTGGACTCGAGAAG; as-
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M MdACOL H 399 ~ 840 bp J¥ FI t #
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Bak G FR 5 10 d A2 40IRAS R 4F By f s B U1 s
74y 3 mm /N AT IR 15~25 min, ] [ £ f%
RS E WA L 2 R TR T
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0.1 mg/L+2,4-D 1.0 mg/L.pH 5.8),27 “C i
Bge, —E M )5 24T GUS 4 8U4k % Y (0, [ 3 (4]
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K H A LUE IS G X L RC R FR 2, &
of BN TR SR S K B I MO R A R BRI
I 2 I BOR MO & B I e Y % R L 7E 1. 0 mg/L
2,4-D 5 0.1 mg/L 6-BA 44 5 F 5S8R &
LSO SO W7 AR R O B K TR e 22 S AR A
B FRROR BT (B D)
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Table 1  Effect of different hormones on fruit callus formation
b 3 A5 No.

Treatment 1 2 3 4 5 6 7 8
2,4-D/(mg/L) 1.0 2.0 1.0 2.0 1.0 1.0
6-BA/(mg/L) 0.1 0.1 0.1 0.1
NAA/(mg/L) 0.2 0.2
iR/ (mg /1) 0.5 0.5 0.5 0.5
Activated carbon
FRR/ N 0 0 85.2 79.5 32.6 20.3 0 0

Induction rate

TE 45 4 PRI 35 5L MSH REWE (30 g/ L) JFLITE T 20 d B (Y @05 A U L ge s 2 .

Note:Basal medium in each treatment is MS with 30 g/L sucrose,and induction date is calculated on 20 d after induction.
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AT P AR YL 00 M AT RO . TR YL S 56 3 RIS
PRl AT GUS e g, 45 5 o 4 B iR bk X 3
RRLAGHAAERRNEYREE, TR EER.
%t EHA105 4+ § 9 pCAMBIA1304 35S.GUS i ffi
M GUS 8RB K AT R I, 25 R 8o (= G
Ja 1 d ENfEREINE] GUS Wik AER YGRS 4 K
mRNA 7K 5-35 2 fg KAE , Bl )5 Pl T (& 3) . 1]
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(a) Small green fruit from harvesting stage; (b) Fruit discs;
(¢) Callus from 20 d after induction; (d) Subculture of callus;
(e) Callus used for downstream experiment.
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Fig. 1 Induction process of apple fruit callus
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(a) Normal growth, pale yellow,forming a group of normal
callus; (b) Glass, white, can not form a callus group;
(¢) Aging.decreased viability,dark yellow or white.
2 ERRIAGEHANTRERRES
Fig. 2 Different growth state of apple fruit callus
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(a) Histochemical detection of GUS activity, 1: pCAMBIA1304
35S: GUS, 2. control; (b) Detection of GUS expression level by
Real-time PCR.
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Fig. 3 Genetic transformation and GUS

expression detection
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Fig. 4 Detection of GUS expression level from Fig. 6 Effect of MdAACOI expression level on
MdACOI overexpression callus ethylene relative genes in callus
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Fig. 5 Detection of ethylene release rate from
MdACOI overexpression and

antisense interference callus
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