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Non-photosynthetic Type Ferredoxin Regulated Plant Development and Stress Tolerance
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Fig 1. Ethylene can induced Atfd3 gene expression in Arabidopsis. The seed of wild type Arabidopsis (Wt) were planted and grown
to 112 days and injected by 0.1975 % Ethephon and then total RNA were extracted at 0, 8, 12, 24 hour and estimated by Quantitative
RT-PCR with primer specificed to AtFd3 genes. The primer specificed to AtEfla was used as control. Error bars is the standard error of

the mean (n=5). Means within each column follows by the different letter(s) are significantly different at P<0.05 by Fisher’s protected

LSD test.
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Fig 3. The expressing level of foreign gene AtFd3 in transgenic lines. The plasmid pBI1121 with the nopaline synthase promotor
(NOS-pro), Nopaline synthase terminator (NOS-ter) and neomycin phosphotransferase gene (npt Il) was used as the cloning vector. The
cauliflower mosaic virus 35S promotor (CaMV 35S pro) and AtFd3 gene were cloned by restriction enzymes Bam HI, Hind 111 and Sacl
individually. The Schematic Diagram of pBl1121-AtFd3 was Shown at (A).The expressing levels of transgenic lines AtFd3 gene of wild
type (WT) and AtFd1-OE lines (2A-1, 66-5 and 23B-3) were estimated by Northern blot with Atfd3 probe at 68 ‘C. The rRNA staining
with ethidium bromide (rRNA) was used as loading control (B). The total protein (30 mg) was extracted for Western blot with polyclone

antiserum against Atfd3. The staining of Comassie blue (CB) was used as loading control (C).
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Fig 3. The expressing level of ethylene associated gene induced by Ethephon in AtFd3 transgenic lines. The seed of wild type (WT)
and Atfd3-OE lines (2A-1, 66-5 and 23B-3) were planted and grown to 30 days and the plants were injected PI buffer (A) or 0.1975 %
Ethephon (B) and than estimated by Quantitative RT-PCR with primer specificed to SIACO1 and SIERF1. The primer specificed to
SIEF1a was used as control. Error bars is the standard error of the mean (n=4). Means within each column follows by the different letter

(s) are significantly different at P<0.05 by Fisher’s protected LSD test.
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Fig 4. The expressing level of defense associated genes in AtFd3 transgenic lines. The seed of wild type (WT) and Atfd3-OE lines
(2A-1, 66-5 and 23B-3) were planted and grown to 30 days. The plants were estimated by Quantitative RT-PCR with primer specificed
to SIPR1 and SICOI1. The primer specificed to SI-EF1a was used as control. Error bars is the standard error of the mean (n=4). Means
within each column follows by the different letter (s) are significantly different at P<0.05 by Fisher’s protected LSD test (A). The plants
were treated with 0.1 pg/ul Harpin and estimated by Nrothern blot with probe specificed to SI-PR1. The rRNA staining with ethidium
bromide was used as loading control. The plants were treated with 0.1 pg/ul Harpin and estimated by Nrothern blot with probe

specificed to SIPR1. The rRNA staining with ethidium bromide was used as loading control (B).

AtFd3-OE § iv¥ = 3 V| isT g

100

oOWT a ab
90 1 moa1
80 1 m66-5
S 70 | ©23B-3
< 60
(@)]
S 50 5 8l
[+
S 4
[
S 30
20
10
0
0 9

hour
Fig 6. The responding to MV in AtFd3 transgenic lines. The seed of wild type (WT) and Atfd3-OE lines (2A-1, 66-5 and 23B-3) were
planted and grown to 50 days. The 0.6 dimeter leaf disc was cut and immersed in 0.025% Silwet L-77 containing 0.1 uM MV. The
photograph was taken at hour after treatment (A) and the level of ion leakage were estimated (B). Error bars is the standard error of the
mean (n=4). Means within each column follows by the different letter(s) are significantly different at P<0.05 by Fisher’s protected LSD

test.
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Fig 9. The developments of AtFd3-OE lines transgenic tomato. The seed of wild type (WT) and Atfd3-OE lines (2A-1, 66-5 and 23B-
3) were planted and grown to 60 days. The photograph was taken (A) and the plant high was estimated in the growth period (B). The
leaf appearance was distinguished as normal leaf and curling leaf as demonstrated in (C). The ration of curling leaf was estimated (D).
The photograph of root tissue was taken (E) and the fresh weight (F) and dry weight (G) were estimated. Error bars is the standard error
of the mean (n=5). Means within each column follows by the different letter(s) are significantly different at P<0.05 by Fisher’s
protected LSD test.
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Fig 11. The reproductive tissue development of Atfd3-OE lines. The seed of wild type (WT) and Atfd3-OE lines (2A-1, 66-5 and
23B-3) were planted and grown to 102 days and the photograph was taken (A). The number of flower (B) and fruit (C) were estimated.
Error bars is the standard error of the mean (n=5). Means within each column follows by the different letter(s) are significantly different

at P<0.05 by Fisher’s protected LSD test.
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Fig 12. The photosynthetic efficiency of Atfd3-OE lines. The seed of wild type (WT) and Atfd3-OE lines (2A-1, 66-5 and 23B-3) were
planted and grown to 40 and 70 days. The photosynthetic efficiency of leaf (Fv/Fm) were estimated by JUNIOR-PAM Teaching
Chlorophyll Flourometer (WALZ). Error bars is the standard error of the mean (n=4). Means within each column follows by the

different letter(s) are significantly different at P<0.05 by Fisher’s protected LSD test.
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Fig 13. The tolerance to flooding
stress in AtFd3 transgenic line.
The seed of wild type (WT) and
Atfd3-OE lines (2A-1, 66-5 and
23B-3) were planted and grown to
60 days. The plants was flooding
for 7 and 14 days and the
photograph was taken (A). The
damage ration was estimated (B).
Error bars is the standard error of
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Fig 15. The tolerance to drought stress in AtFd3 transgenic lines. The seed of wild type (WT) and Atfd3-OE lines (2A-1, 66-5 and
23B-3) were planted and grown to 60 days. The plants were stopped to irrigation for 14 and then restart to irrigation. The photograph
was taken at 14 days post drought stress and 8 days restart irrigation (A). The damage ratio was estimated (B). Error bars is the standard
error of the mean (n=4). Means within each column follows by the different letter(s) are significantly different at P<0.05 by Fisher’s
protected LSD test.
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Fig 16. The tolerance to flooding and dorught stress in AtFd3 transgenic line. The seed of wild type (WT) and Atfd3-OE lines (2A-1,
66-5 and 23B-3) were planted and grown to 60 days. The plants was flooding or irrigation for 7 and 14 days and the leaf tissue was
taken to estimate the content of H,O, (A) and MDA (B). Error bars is the standard error of the mean (n=5). Means within each column

follows by the different letter (s) are significantly different at P<0.05 by Fisher’s protected LSD test.
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Fig 18. The tolerance to flooding stress in AtFd3 transgenic line. The seed of wild type (WT) and Atfd3-OE lines (2A-1, 66-5 and
23B-3) were planted and grown to 60 days. The total RNA were extracted and estimated by Quantitative RT-PCR with primer specificed
to SIERF1. Error bars is the standard error of the mean (n=5). Means within each column follows by the different letter (s) are

significantly different at P<0.05 by Fisher’s protected LSD test.
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Fig 19. The inoculation of R. solanacearum Rd4 in the AtFd3 transgenic lines. The seed of wild type (WT) and Atfd3-OE lines (2A-
1, 66-5 and 23B-3) were planted and grown to 60 days. The plants were injected by 100 pl bacterial suspension of R. solanacearum Rd4
(107 CFU/mI). The photograph was taken at 5 days post inoculation (A). The disease index (B) was estimated. Error bars is the standard
error of the mean (n=6). Means within each column follows by the different letter(s) are significantly different at P<0.05 by Fisher’s

protected LSD test. The transcription level of LePR1 and LeCOI-I gene was estimated by RT-PCR at 24 hours post infiltration (C).
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Fig 20. The inoculation of P. syringae pv. tomato DC3000 in the AtFd3 transgenic lines. The seed of wild type (WT) and Atfd3-OE
lines (2A-1, 66-5 and 23B-3) were planted and grown to 60 days. The plants were injected by bacterial suspension of Pseudomonas
syringae pv. tomato DC3000 (107 CFU/ml). The photograph was taken at 1 and 4 days post inoculation (A). The bacterial population (B)
was estimated. The total RNA was extracted and used the primer specificed to SIPR1 and SICOI1 for RT-PCR. The SIEF1a was used as
control (C). Error bars is the standard error of the mean (n=6). Means within each column follows by the different letter(s) are

significantly different at P<0.05 by Fisher’s protected LSD test.
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