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Overexpressing DhPEX11-like gene for enhancing stress tolerance of
melon with high efficient gene transfer method of electroporation via the
pollen-mediated
Silvi Ikawati, Hsiu-fung Chao®, Yung-fu Yen**
Assistant Researcher, Tainaa District agricultural Research and Extension Station,
Taiwan

Professor, Department of Bioagricultural Science, National Chiayi University, Taiwan

* Corresponding author, E-mail: yfyen@mail.ncyu.edu.tw

Abstract
Salt tolerance is an important trait that is required to cope with plant productivity
reduction caused by salinity. The DhPEX11-like gene was cloned from Debaryomyces
hansenii which was induced in high salt medium. This investigation aimed to
overexpress the gene in melon to enhance its salt tolerance and to verify the efficiency
of genetic transformation by electroporation via the pollen-mediated method.

For comparing efficiences of transformed plants with four DNA types of the
supercoiled plasmid DNA and linear plasmid DNA, T-DNA fragment prepared from
constructed pC1380-35S-DhPEX1 vector and positive control plasmid DNA of
pCAMBIA 1380 were delivered to pollens by electroporation, the rates of
transformed T1 plants with DhPEX11-like and HPTII genes verified with PCR were
70, 67.3, 65.5, and 0 %, respectively, and the rates of transforemed T2 plants were

57.5 and 50 %, respectively. The transformed T3 plants were verified DhPEX11-like


mailto:yfyen@mail.ncyu.edu.tw

protein with ELISA, growth of the transformed T3 plants under 300 mM NacCl stress
were positively correlated with expression levels of DhPEX11-like protein, in contrast
growth of wild-type plants were severely inhibited. Under salt stress, biomass
production of the transformed plants was more than two times higher, leaf discs of the
transformed plants floated in 300 mM NaCl displayed a 6-fold higher chlorophyll
content compared to the wild type, leaf discs of the transformed plants damaged with
paraquat and hydrogen peroxide also showed much high retention of chlorophyill.

In conclusion, overexpression of DhPEX11-like gene in higher plants holds
considerable potential for crop improvement toward enhancing stress tolerance, the
DhPEX11-like gene should make an important contribution to better understanding

about its function.
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Gene Transfer Method of Electroporation
via the Pollen-mediated

Silvi Thawati!, Hsiu-fung Chao?, Yung-Fu Yen!*
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2 To overaxpress of a D. hansenll PEX11 in melon fo enhance its siress folerance.
a To know the effectivity of genetic transformation by electroporation via the polien-
mediated mathod in melon with DRPEX11 gene.

Abetract
Salt tolerance Is an important trait that is required to cope with plant productivity reduction caused by salinity. The DAPEX11-lke gene was doned from
Debaryomyces hansenil which was induced in high salt medium. This investigation aimed to overexpress the gene in melon to enhance Its sait tolerance
and to verify the efficency of genetic transformation by electroporation via the polien-mediated method.

For comparing efficiences of transformed plants with four DNA types of the supercolied plasmid DNA and linear plasmid DNA, T-DNA fragment prepared
from constructed pC1380-355-DhPEX1 vector and positive control plasmid DNA of pCAMBIA 1380 were delivered to pollens by electroporation, the rates
of transformed T1 plants with DAPEX11-like and HPTN genes verified with PCR were 70, 67.3, 65.5, and 0 %, respectively, and the rates of transforemed
T2 plants were 57.5 and 50 %, respectively. The transformed T3 plants were verified DhPEX11-liks protein with ELISA, growth of the transformed T3
plants under 300 mM NaCl stress were positively correlated with expression levels of DhPEX11-like protein, in contrast growth of wild-typa plants were
sevarely inhibited. Under sait stress, blomass production of the transformed plants was more than two times highar, leaf discs of the transformed plants
floated in 300 mM NaCl displayed a 6-fold higher chiorophyil content compared to the wild type, leaf discs of the transformed plants damaged with
paraq nd hydro parcxide also showed much high retantion of chiorophyll.

2, DHPEX1L /P-CAMBIA 1380 CONSTRUCT

(13, MELON TRANSFORMATION-GENETLC S 2009).
TRANSFORMATION USING POLLEN AS VECTOR 3. The function of the DAPEX11-like gene in higher
plants has not been reported so far.
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TOLERENCES

Supercoiled (9912 bp)

Aladee fany Fig- 3 Salt tolerance of transformed meldon plants
T-DNA (3682 bp) ‘overexpressing DhPEX1 1-fike grown in presence of
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§ Fig. 2 Leaf discs senescence and chiorophyll content assayed for
Fig. 1 Relationship between sbsorbance at L 3 - assessment of salty, hygromycin, paraquat, and H,0, stress
450 nm in ELISA and weight of sampled T2 —— tolerance of b orm lants

transformed plant s under salty stress.

Transgenic melon plants could be transferred by slectroporation using pollen as vector. 2. there was no significant difference

between DNA types of supercoiled plasmid DNA, linear plasmid DNA, and T-DNA on genetic transformation of melon. 3. Genetic transformed

Melon plants overexpressed DAPEX11-{ike increasing tolerance to salinity and oxidative stresses. 4. overexpressing of DhPEX11-like gene in melon
holds considerable potential for crop improvement toward enhanced stress toleranc further work is needed to study the subcellular localization
of DhPEX11-ike and mechanism of DhPEX11-like gene to enhancing tolerance to stresses in plants.

Generation of Transgenic Cucumber with resistance to Cucurbit chlorotic yellows
virus by using Pollen electrotransformation
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The Cucurbit chlorotic yellows virus (CCYV) may infect many crops of
Cucurbitaceae, the infected plants appear chlorosis leaves and result to decrease yield
and low quality of fruits. Recently the CCYV disease rapidly spread in Asia including
Japan, China and Taiwan, then has intruded into Sudan, Middle East. The virus has
become to a serious disease, but there do not find resistant varieties yet. The goal of
this experiment was to generate resistant plants by transforming the coat protein gene
of CCYV. Due to gene transformation mediating Agrobacterium requires tedious and
time-consuming tissue culture procedures for regenerating intact plant from
transformed cells, alternately, generation of transgenic plant with pollen
electrotransformation which is high efficiency and rapid. In transformational
procedures, the CCYV coat protein (CP) gene will be firstly constructed into the
pCAMBIA 1302, its plasmid DNA was introduced into pollen via electropotation, the
electropulsed pollens were pollinated on stigmas of flowers. The rates of T1
transformed plants screening with PCR were 8, 17, 28, and 58 %, respectively, when
the applied voltage intensity of pollen electropulsed were 25 uFx0.5 kV, x1.0 kV,
x1.5 kV, x 2.0 kV, the results was the higher applied voltage intensity the higher rate
of the transformed plants. The CP gene of integration and expression in the T2
resistant plants based on field test was verified with PCR and RT-PCR, respectively,
but the rate of the GFP protein expressions of the resistant plant verified with Western
blot analysis had only 22%. In field tests the CP-transgenic T3 and T4 transformed
plants appeared resistant to CCYV too. In conclusion, the results showed that these
transgenic plants are the first report of resistance to CCYV obtained by introduction
of CP gene into pollen via electroporation approach.
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meﬁmmmm(m Infect many crops of
appears chlorosis leaves,
retard growth and yleld decreased. MoendyﬁaeCﬂVdseaseafmmber : ¥ oA
rapidly spread in Asia, but there do not find resistant gene yet. Genetic o
engineering offers a means of incorporating new virus resistance traits into | '_ ¢
existing desirable plant cultivars.
Forgenenﬂnctmdomwudplmtsalnedcmtprotelnune(CP)ofCCthidlwasoonstrucmdlm
PCAMBIA1302 vector, the CP/ pCAMBIA1302 plasmid DNA was introduced Into pollen via electropotation,
the electropuised pollens were pollinated on stigmas of flowers. The rates of transformed plants screening
T, plants with PCR were 8, 17, 28, and 58 %, respectively, when the applied volitage intensity of pollen
electropulsed were 25 uFx0.5 kV, x1.0 kV, X1.5 kV, x 2.0 kV,, the results was the higher applied voltage
intensity the higher rate of the transformed plants. The CP gene of integration and expression inthe T,
resistant plants was verified with PCR and RT-PCR, respectively, but the rate of the GFP protein expressions
of the resistant plant verified with Western blot analysis had only 22%. In field evaluation, the T,
generations of transformed plants appeared a very high level of resistant to CCYV in the field. In conclusion,
the results showed that these transgenic cucumber plants are the first report of resistance to CCYV
obtained by introduction of CP gene into pollen via electroporation approach.

A. Cloning CP gene of CCYV:
CCYWF-Neol :
CCCCATGGATGGAGAAGACTGACAATAAACAAAA

AAAGATCTTTTACTACAACCTCCCGGTGCCAACTG

B. Constructing the expression vector of
CP/pCAMBIA1302

C. Pollen electropulsed

Fig. 2 a. Gel analysis of the CCYV (CP) from cucumber.
b. CCYV (CP) add RE sites.
c. Gel analysis of ligation product for CCYV (CP)
constructd in pCAMBIA 1302 vector and digested
with restriction enzymes (Ncol and Bg/ Il). |

TR . CONCLUSIONS
Fig. 1 Viability as stained by FDA before (a
a:d after (bglwmpomi:n of cucumbt(af) Genetic transformation can improve agricultural

traits significantly faster than conventional breeding

practice. This experiment demonstrated transferring
CP gene of CCYV which might result in plant
resistance to CCYV disease. In addition to, the
results of generated transgenic cucumber plants

indicated that CP gene could be successfully
transferred by electroporation using pollen as vector.
The genetic transformation method that used pollen
as vector Is without tissue culture steps and
regeneration steps, so relatively simple and easy.

Fig.3 Anti-CCYV expression of transgenic
cucumber. a: negative b: positive
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