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Establishment of Agrobacterium tumefaciens mediated transient transfor-

mation system in young leaves of Duli pear (Pyrus betulifolia)
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Abstract: [Objective]The aim of this study was to seek for the optimal conditions for transient expres-
sion of the genes to a high level in the young leaves of Duli pear (Pyrus betulifolia) using Agrobacteri-
um-mediated transformation strategy.[l Methods]The young leaves of the tissue cultured seedlings of Du-
li pear (Pyrus betulifolia) were used as the experimental materials. The pBI121 expression vector con-
taining the GUS gene under the 35S promoter was firstly transformed into two different Agrobacterium
tumefaciens strains GV3101 and EHA105 through the freeze-thaw method. 100 ng of pBI121 plasmid
DNA was added into the competent cells DHS5a under aseptic conditions, mixed gently, and let to stand
for 5 minutes in an ice water bath; The mix was quickly froozen in liquid nitrogen for 5 minutes, and
the centrifuge tube was quickly placed into a 37 ‘C water bath for 5 minutes; then 5 minutes in an ice-
water bath; 800 pL of antibiotic-free LB liquid medium was added into the tube under aseptic condi-

tions, and the tube was shaken at 28 °C for 2 hours to revive the bacteria; then it was centrifuge at
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6000rpm for 1 minute to harvest the bacteria, about 100 puL of supernatant was left. The obtained bacte-
ria was gently suspended again, an appropriate amount of bacteria liquid was taken to, spread on the LB
plate containing the corresponding antibiotics. The culture was inverted in a 28 “C incubator until 2mm
plaques had appeared. Colony PCR positive identification was performed using primers 35SPro-F: 57 -
CTATCCTTCGCAAGACCCTTC-3’, GUS-R: 57 -ATCGCTGATGGTATCGGTGT-3’, M13F: TGTA-
AAACGACGGCCAGT and M13R: CAGGAAACAGCTATGAC, then agarose gel electrophoresis was
used for analysis. A 3-level orthogonal experiment was designed with 3 factors, i.e., 3 bacterial concen-
trations at ODgy = 0.6, 0.8 and 1.0, 3 vacuum infiltration durations of 10 min, 20 min and 30 min, vacu-
um negative pressure was set to —0.09 MPa, and co-culture time of 2 d, 4 d and 6 d, respectively. The co-
cultivation medium was adjusted to pH 5.8 using 4.4 g- L' MS +30 g- L' sucrose +8 gL' agar. The
transformed leaves was stained with GUS staining solution containing 5-bromo-4-chloro-3-indolyl-glu-
cronide (X-Gluc) ,and the expression of the gene was observed after staining. The transformation effi-
ciency and the percentage of necrosis of the leaves were recorded. [Results]Using the method of dou-
ble primers identification, the plant expression vector pBI121 was successfully transferred into agrobac-
terium GV3101 and EHA105. The 35SPro-F and GUS-R primers was used to identify the monoclonal
PCR product with a size of 1370 bp, and the M13F and M13R primers were used to identify the mono-
clonal PCR product of 3085 bp. The instantaneous transformation efficiency and necrosis rate of two
different Agrobacterium in Duli pear leaves were counted respectively, and it was found that high effi-
ciency transformation as observed by GUS staining was achieved in young leaves of the Duli pear using
both Agrobacterium strains GV3101 and EHA105. However, the transformation efficiency of these two
strains were different. A 100% transformation efficiency was obtained with GV3101 where the leaves
were vacuum infiltrated with the agrobacterial solution at ODg of 0.8 for 20 min followed by co-culture
for 4 days. The leaf necrosis rate was 13.09%. However, for EHA105, the highest transformation effi-
ciency of 83.33% was achieved with two combined conditions of (1) ODg, of 0.8, the vacuum infiltra-
tion time of 30 min and the co-culture time of 6 d, and (2) ODey of 1.0, the vacuum infiltration time of
10min and the co-culture time of 2 d. The leaf necrosis rates of EHA105 transformed leaves were much
higher than that of GV3101 transformed leaves. However, a much lower leaf necrosis rate was obtained
with EHA105 when ODg of 1.0 to vacuum infiltrated leaves were used for 20 minutes followed by co-
culture for 4 days although the transformation efficiency was lower. [Conclusion]Both Agrobacterium
strains of GV3101 and EHA105 could transiently transform Duli pear leaves at high efficiency of 100%
and 75.09%, respectively. The optimal combined conditions for transormation by strain GV3101 was es-
tablished and could be valuable for further study.
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PCR %5 FIL# Mk pBI121 F R FF B EHA105 5,

M. BM5000+ DNA Marker (Biomed); 1. Identification of pBI121
expressing GV3101 by colony PCR using primer pair 35SPro-F and
GUS-R; 2. Same as 1 with transgenic EHA105; 3. Same as | using
primers M13-F and M13-R; 4. Same as 3 with transgenic EHA105.

El1 FAEHK pBII21 IR RITFEHLRIEE PCR £5E
Fig.1 PCR confirmation of transgenic Agrobacterium
tumefaciens GV3101 and EHA105 harbouring the plant

expression vector pBI121
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Table 1 The effect of strain GV3101 on the transient transformation efficiency and necrosis rate of Duli pear leaves

Kb i Bacterium FLALPR Vacuum infiltration  H:Hi 9% Co-culture E RS WA
Treatment K Level 25 FE/0ODgo 7K Level i} 7] Time/min JKF Level I [f] Time/d  Transformation rate/%  Necrosis rate/%
1 1 0.6 1 10 1 2 14.48 a 19.67 a
2 1 0.6 2 20 2 4 62.10b 1472 a
3 1 0.6 3 30 3 6 63.16 be 7333 b
4 2 0.8 1 10 1 2 80.00 ¢ 19.09 a
5 2 0.8 2 20 2 4 100.00 d 13.09 a
6 2 0.8 3 30 3 6 60.40 b 25.00 a
7 3 1.0 1 10 1 2 57.14b 26.51a
8 3 1.0 2 20 2 4 66.67 ¢ 18.79 a
9 3 1.0 3 30 3 6 63.16 be 68.75b

#:: R H Ducan’s multiple range test /52537, [A] —FU A /NS FREROR R EMEZ F (p < 0.05,n=3). T,

Note: Statistical analysis was carried out using the Ducan's multiple range test method. Different small letters in the same column indicate signifi-

cant differences (p < 0.05, n=3). The same below.
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Table 2 The effect of strain EHA10S on the transient transformation efficiency and necrosis rate of Duli pear leaves

st B Bacterium A Vacuum H:H7 7% Co-culture e WIEZ
Treatment K3 Level  ZEE/ODeo JK3FLevel  Hf[i] Time/min  7K°FLevel K[| Time/d  Transformation rate/% Necrosis rate/%
1 1 0.6 1 10 1 2 25.26a 21.14 be
2 1 0.6 2 20 2 4 50.00 be 11.11 ab
3 1 0.6 3 30 3 6 37.90 ab 72.22¢

4 2 0.8 1 10 1 2 50.00 be 2.72a

5 2 0.8 2 20 2 4 66.67 de 23.33 be
6 2 0.8 3 30 3 6 83.33 f 27.78 cd
7 3 1.0 1 10 1 2 8333 f 15.26 abc
8 3 1.0 2 20 2 4 75.79 ef 5.00a

9 3 1.0 3 30 3 6 56.02 cd 38.89d

B A B e (PRI A %
23 GUSHEBETE
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B ZE K, it G 2 1) DX S50 T 39 0 s 24 ODgoo $2 T+ 22
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HE R R A
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EHAEART T K IARM B R G5 AL AL
o LA R RR BE IR FE I, O 1 1 v IR BE 2R
B AR B v I B A 45 1 AN R A AT B b 2
TR IR BE R AT G, 45 R AR 1 FIR 2 T
R A GV3101 75 4R F 3 (0D (0.6, .25 Ab FH
30 min, 35555 6 d) M4 I 9 (ODg fE 1.0, EL 2 b3
30 min, 2£ 1535 6 ) FH RS0 B2 m T A
AEHE, 4353 N 73.33%F1 68.75% » 1 HoAth b HE [ SR B8
RIJTE30% LA T, SRAEER i & B R AK O AR #E 3 A
FROALFE 7T MCFE 6 AL 1 ALBR 4 AL FE 8 AL B 2. Ak
B 5, JAH X B B Ak 3R N 63.16%  63.16%
57.14%60.40% « 14.48% . 80.00%  66.67% 62.10% «
100% , Fir LA, 40 B 5 & I GV3101 Wi #4 4 AL AL Fr
(R R A 254 s A FF 1 EHA 105 240 B 3(OD 18 0.6, B
2 REFE 30 min, HLEEFE6 DM AR B E & T H
f Ab B, 3K F) 72.22% , SR BE A B i BIMIRAR K 9 b B
3O HE 6 A FE 5 A FE 1 AL EE 7 Ab T 2 b
8 Kb 4, JLAH X B (1) 4 A 3505 N 37.90% + 56.02%
83.33%66.67%25.26% 83.33%- 50.00% 75.79%
50.00%, fT LA, &b 3 8 5 Fl EHA105 [ i 55 40 AL A -
s SR
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A KT GV3101 ZARIHALT R s B, AT B EHA 105 12 BRI 15 1~9. ALFH 1~9, 2% 5 3 1 TR 2 AT A
A. The effect of strain GV3101 on GUS staining; B. The effect of strain EHA105 on GUS staining. 1-9. Treatment 1-9, the conditions in treat-

ment 1-9 were listed in Table 1 and Table 2.

2 AEALEIHEN F GUS R EHFNT
Fig.2 Effect of different treatments on GUS staining of duli pear leaves
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G B AR S R I, EHAL01 BRI T
LBA4404 1 C58C1 *, %3 % GV3101 A1 EHA105
X2 AN H B R A B R R AR G R AT T
ARG, KIVEATZ AR B R I 2 5, 78
PR FE AR I 2614 1, B 4 ODioo 4 0.6 A110.8 B,
GV3101 [1)17 G 3 % 3 5 T EHA105, 17 24 ODigo
15 #) 1.0 BF , EHA105 (2 4% &k & 2 05 8 T
GV3101.

AT B A ADR SR B VB AR B AL AT A% AL
AR EERm, i, Kim 20 78R, 24
F ODgoo /9 0.6~0.9 4 T ¥ 152 G400 B T ) HL A% A R0 3R
B {HU T v AR AT B R P e T 2 A A AR H I
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LA AT, v T BUR T X AR RS A A2
FREAR™ . ZFREIE 5 B (Lactuca sativa L) W
FLR I 7E TR ODgon M 0.8 I 5 44 30 %42 0.4 71 0.6
I R . [FIAE ) S AE A 70 Th g B, AR
FF T GV3101 7E ODe 4 0.8 I, % 44 R Z 4R g AE
60% LA b, i T K L B AL BB A i R BE
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LA IR R B A B B RN & Y 3
TR ) RS 72 pHAESE , X AL ROCR I e A B2
PER, X2 KA Vir B2 R 755 T-DNA [ 4 % Fil s
A IX — B A 58 A "s Sanyal ZE P T G
(Cicer arietinum L.) ¥ Ak g 4 S 55 77 5 [7] 24 48 h;
Dan ZEPU7E AE PN KA (Lotus corniculatus) ¥ A4 W
L, AEH IR 1 d 2 d AP E R PR, 3 d 8IS d 7%
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