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TRANSFORMATION OF HRPZPSTA GENE TO IMPROVE SOYBEAN
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Jilin Agricultural University, Changchun, 130118, China
E-mail: peiwuw@yahoo.com.cn

In the long process of evolution, phytopathogenic bacteria could infect plants. Some non-host
plants and resistant host plants can resist infection by a hypersensitive reaction. Harpin
protein coded by hrp genes was thought to be an elicitor to elicit a hypersensitive reaction in
non-host plants so the plants can obtain a broad-spectrum resistance to phytopathogenic
bacteria. Phytophthora root rot is a major disease which can cause soybean seedling lodging,
root and stem decay of mature plants. In order to improve the soybean’s ability of resistance
to the pathogen, the hrpZpsta gene was cloned and transformed into soybean via
Agrobacterium mediation and the pollen tube pathway.

The hrpZpsta gene with a size of 423 bps was amplified from the genome of Pseudomonas
syringae pv. tabacand. The betaine-aldehyde dehydrogenase gene (badh) was used as a
selected marker gene to construct the safety recombinant plant expression vector of
pCAMBIAhrpZpsta. The hrpZpsta gene was transformed into soybean recipients of Jinong
17, Jinong 28, Jilin 30, and DE2259 via Agrobacterium-mediated transformation and the
pollen tube pathway. Transgenic plants were screened with 200 mmol/L NacCl in the phase of
shoot induction, and detected by PCR, RT-PCR and Southern Blot in T1, T2 and T3
generations. The transformation efficiency was 2.5% for Agrobacterium- mediation and 3.9%
for the pollen tube pathway, respectively.

Detecting transgenic plants by PCR, we found 138 positive transgenic plant rows in the T1
generation, including 30 and 20 rows from Jilin 30 and DE2259, respectively via
Agrobacterium-mediation, and 36, 32 and 20 rows from the pollen tube pathway from Jilin
30, DE2259 and Jinong 28, respectively. We found 210 plant rows in the T2 generation,
including 40 and 32 rows from Jilin 30 and DE2259, respectively via
Agrobacterium-mediation; and 70, 38 and 30 rows from Jilin 30, DE2259 and Jinong 28,
respectively via the pollen tube pathway. The results of Southern Blot and RT-PCR show that
the hrpZpsta gene had integrated into the soybean recipient genome and was expressed. In
resistance identification, several promising lines with high resistance to Phytophthora root rot
have been selected.
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1. Introduction

Soybean disease is the major restriction for
yield and quality improvement in northeast
China soybean production.

The damage of Phytophthora root
rot:

= occur in whole growth period, the
pathogenic bacteria can infect soybean
root, stem, leaf and pod.

= Lead to suddenly lodging for seeding

= Decay for roots and stems of grown-up
plant, then wilt and die

= Decrease the content of seed protein
and yield loses as high as 25% ~ 50%.
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The damage of Cercospora sojina
Hara

= Infect plant leaf, stem, pod and seed

= Lead to serious losses for yield and
quality.

= The yield lose is about 5% ~ 10% in
generally and 30% ~ 50% in seriously.

= Caused decreases of 100 seed weight,
protein and oil content.
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In the long process of evolution, phytopathogenic bacteria could infect plants.
Some of non-host plants and resistant host plants can resist the infection by
hypersensitive reaction(HR). Harpin protein coded by hrp genes was thought
to be an elicitor to elicit hypersensitive reaction in non-host plants. So the
plants can obtain broad-spectrum resistance to phytopathogenic bacteria.
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- 1.Be comprised of several transcription units,
and exist in cluster

2.The molecular weight is around 25~30k Da,
Hrp gene ) \ for6~8 transcription units

@ 3. Exist in phytopathogen broadly
* 4.Be related to HR reaction of induced host

Harpin
protein

ﬁ ( 1.0ne of the members in Hrp gene family

2.1dentified in tobacco wildfire pathogens

HrpZpsta gene ) < 3.Be able to encode the corresponding Harpin
protein

\ 4.Be able to induce HR reaction in host
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Objective

o To clone the hrpZpsta gene and construct plant expression
vector

0 To transfer the expression vector into recipient soybean

0 To investigate the resistance performance of transformed
soybean lines.

O To select transformed resistance lines



2. Methods
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o The hrpZpsta gene was cloned by PCR

O The hrpZpsta gene was transformed into recipient soybean via
Agrobacterium mediation and pollen tube pathway.

0 Detection of Phytophthora root rot

Inoculation temperature: 24-25°C, humidity: >80% ,

5 days after inoculation to investigate disease index.

Disease index

Resistance level

0

<2.0
2.1~15.0
15.1~40.0
40.1~60.0
60.1~80.0
>80.1

immune (IM)

high resistant (HR)

resistant (R)

moderately resistant (MR)
moderately susceptible (MS)
susceptible (S)

high susceptible (HS)
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0 Detection of Cercospora sojina Hara

Inoculation: to spray spore liquid on blade surface;
Inoculation temperature: 24-25°C, humidity: >80% ,
15 days after inoculation to investigate disease index.

Disease index

Resistan level

0

<2.0
2.1~15.0
15.1~40.0
40.1~60.0
60.1~80.0
>80.1

immune (IM)

high resistant (HR)

resistant (R)

moderately resistant (MR)
moderately susceptible (MS)
susceptible (S)

high susceptible (HS)




3. Results
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3.1 The cloning of hrpZpsta gene and construction of
plant expression vector

choosed genome DNA of tobacco wildfire pathogen as templater,
fragment of 423 base-pair had been amplified by PCR reaction

500k
A23hp

PCR of hrpZpsta gene
DNA Marker 1 : PCR product

The complete DNA sequence of hrpZpsta gene is:
atgcagagtctcagtcttaacagcagcacgctgcaaagcccggcg
atggcgctcgttctgatccgtcctgaaaccgagacaaccgggcecga
gtacatccagccgggcgcttcaggaagtgattgcgcagcttgecca
ggagctgactcacaatggtcaactggacgagagttcgccattgggc
aagttgctcggcaaagcgatggccgccagtggcaaggctggeggce
ggcctcgaggacatcaaggctgcgctggacacgcttatccacgaa
aagctgggcgacaattttggcgcttctgccgacaacgcectcggatac
cggacaacccgacttgatgacacaggtgctcaatggcctggccaa
gtcgatgctgaatgatcttctgacccggccccgccagcaacagcaa
ttccaatggtga

The deduced amino acid sequences is:
MQSLSLNSSMLQSPAMALVLIRPETETTGPSTS
SRALQEVIAQLAQELTHNGQLDESSPLGKLLGK
AMAASGKAGGGLEDIKAALDTLIHEKLGDNFGA
SADNASDTGQPDLMTQVLNGLAKSMLNDLLTR
PRQQQQFQW
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After 12 hours, atrophy initially occured at the
: ruetionpart-After24-hours,-holow perfermance-
SDS-PAGE shows , target protein initially emerged, after 48 hours, wither blot with semi-
transparent traits appeared initially, non-performance
existed in control.

efficiently expressed in the
recombinant strain with molecular
weight 41.2kD.

— 040
—66.2

—45.0

T
— 200

SDS-PAGE

M : DNA Marker
1:supernatant; 2 : precipitate
3:CK

Hypersensitive reaction induced by hrpZpsta in plant
1.corn ; 2.radish ; 3.evening primrose ; 4.tobacco ; 5.cucumber ; 6.geraniu
7.tomato ; 8.Schisandra ; A.with hrpZpsta; B.CK



3.2 Cloning of specific promoters
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Cloning of the root specific promoter RSP

1 2 3 1 23

2. &b

kb 2. kb 2. Okb

PCR amplification of RSP Identification of PCR product
1:DNA Marker pMD18-T-RSP
2. 3 : PCR product 1:DNA Marker 2 :PCR product
3 : water control

2. Tkb

2. (kb 2. kb

Restriction identification of pMD18-T-RSP
1: DNA Marker
2:pMD18-T-RSP digested by Pstl and Ncol
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NNV INA NN
AAXT I_ATAAII

G3= 0 NACHHTA
AT/ STGTCAT
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GICTTCTTTT
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CTTACALCT 775

S GAAAATC
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TATTTTHAAAr Al 1ING TCAATAATTG ATA. T XTC OESAXT @GB! TATETAAT TA
ACCTITTCT AQGTTAATTA TATATATAAA £ O TTTAGA ACATCAAAAT ATTCAACTCA
oo [ 1
GIX T TGAT: AGTGTGS GACTAATAGT GAAAAGTTTG GSTAATTTGA TTTAGSICT T
CTAAK Wﬁ’r@'@ﬁ TTAACALAAA AMAATTOACS GOAAAGACTC TTATAACTCA
; ACA it I ' G nNa
CATTCOCTATT. CAACCAACTTG AT, TCTTAAGAAT ACGTAGECTTC TCTAGTTTCT
HTTANNINIT (|§~"r| i iTs
CTUT L OAACCT | AACEAT | A AT TGATGAA AAATAAC | %-C—ATAIIII ATTATTTGTA

\TA-noti fs

AAAANT L TIST GAAL T ATAAA [TTAAXTTA ATXTTTGATT TAAGAGAAAT
CGAAAAAAL (T A 1IAAGAT A@‘l—r@ TTATGECAAT TTATTGI TAA
_ il oad CATAATGACT

sATasA CTIGTIAAAC TAGEAATTCA
AVA Ao i
CATC! XTGGA 4 IAACEGAAG ACGGAAALY
AT IDAADAA TAOAATAAAA ALLCATGAAA ACAATTTGAA
AT/ LT G T A T ASNTISTAAGGA
TGITAAAGCAT ATTATATATG ACTATTAAS AAACCTTTT TTAGAGAGST
CTTCTATAAA ALTITAAGI TC TCTTAAACGA AAAAGCAACA AATTTTTACT
CTACTT T 3AA AAGIGTAAAA TTAAAATTGE CTTGEAAACT ACCCAACAAA

G AGAGTIAGAAA ALCAT AATAA
ANCAATAAAT
AAANCAATCT T

ATTTCTAATI
CYITACATCA

CAT TCTAATA

I'TTTAATAAT

AN TATA
TATA
CTaOaSTAGT
ATAEAST TCCA
aacr Tar
AT S
Ncol

GATTTTCAAG CATACCCTAA X[ TT ] ACTAA CTTACAACT T AGATGIGAGA
CCTCAL 'AAA TACAAAACT AG. . LW .ANGTIG creraoe AaCTAAAACT
CATGSITATT GCTTCATTAA CATAGITTICT CTCAAATATS TTAAACTATA
TATTACCTAS ATGACCATTT TCTTAAACAA TTTAOOTCAC TTGCAT TACA
CAAT box

TAAACCACCA TTCACTAXA  ATGACTACA TAOCACAAA AACTCT TAAG
box initiati on codon( EZ5%5E 8 F)

TAAATCTIGOS AATATTAGT TAAAGAAAAA AAAANITITTAA AAAGT TTAAG
AAACTAECTTC TTTAOCTTTGTT CTITTTATTCA GCGATCAACAT TCICTITCT 1T
CTATAEITG GACATAIT AGCTAAGCC CAAGECATAA TAACEACAAG

There are many kinds of general promoter elements like TATA box, CAAT box and

primary regulatory elements of root specific expression in RSP.
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Detection of GUS histochemical staining:

A B C D

GUS histochemical staining result of transgentic tobacco
A GUS staining result of transgentic tobacco with pRSP-GUS in different organizations
B GUS staining result of transgentic tobacco with pRSP-GUS in the whole plant
C GUS staining result of transgentic tobacco with pBI121 in different organizations
D GUS staining result of non-transgentic tobacco in different organizations
1 : detection of GUS activity in stem ; 2 : detection of GUS activity in leaf ;
3 : detection of GUS activity in seed ; 4 : detection of GUS activity in root



4Y LK rE

SISV AGRICELTERAL  ENFVERSTTY

2000 bp
L -
D 1382bp
500 bp o0n
250 bp 500bp
100 bp o
100bp

Electrophoretic analysis of

PCR product Restriction enzyme and PCR analysis of

M - DNA Marker recombinant vector
1-5 : PCR product of target M : DNA Marker ;
fragment 1-2: Restriction enzyme digestion product

digested by BamHI and Hindlll;
3 : the plasmid of pMD18-T-7aP;
4 : negative control; 5-6 : PCR product
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Detection of GUS histochemical staining:

B

The GUS histochemical staining results of transgentic tobacco
A. GUS staining result of transgentic tobacco with p7aP-GUS in different organizations
B. GUS staining result of transgentic tobacco with pB1121 in different organizations

C. GUS staining result of non-transgentic tobacco in different organizations
1.detection of GUS activity in root ; 2.detection of GUS activity in leaf ;
3.detection of GUS activity in stem ; 4.detection of GUS activity in seed



Cloning of the testa specific promoter scsp

e
%, N

" JILEV  AGRICULTTRAL  ENTVERSTTY

2000bp
1000bp

750bp

250bp
100bp

1268

Electrophoretic analysis

of PCR product

M : DNA Marker

-2 : PCR product of target
ment

1268bp

Electrophoretic analysis of

100bp

2000bp

1000bp
730bp

500bp
250bp
100bp

Restriction identification of

pMD18-T-SCSP PCR product

M: DNA Marker
1-2: PCR product

pMD18-T-SCSP
M: DNA Marker

1: product digested by BamHI and
HindllI



1227

1I'&1

toct ttstass

totoamtt te
CAATBOX1

ttglaaagjcca

DOFCOREZM

cbecacet Tt

ot tclsmtofa
GATABOX
tgtatggc ta

Igtgltt tatat acaht ea

241 tact aatt tessacsa

POLLENILEILATS2

S01I ttecstcoeccoctoe aaat.tt

361

4221

481
541

S01
661

T21

TS1

S8411

901

961

1021

1081

1141

1201

1261

aatsaatst o

ataat|tattt
cagtaaaa

CURECORECR

tcatt taaat

ccatsaaa tc

gtatgsgscgoccags

tttgttescacscsos

atttgaatta

LA 2 b

R4

P

acatttctac tttttaagtt ctatattttc

TtTaacatgsstsa tatca.gcccac c

S1FBOXSORPS11L.21

CACTFTPPCA

ccaaaatttg ccctggtteca agc
EBOXBNNAPA

alac + catlg clc aat]ggltac tlg atc tlg tgglaac

ARRIAT

tgsatcattaa acc 3 5% 2] B cacc

W—BOX

cat-calt tattc

tlc clc aaaaat tglattalcaa tlgcalc tTaat tl

TATABOXS

tcttacat ta tcatc atatctsaca

taspaadtca totlllacalaa

BY

attaaellc tlt £

CARGCWSGAT

ttttlgttett

actteteatal

SEFAMOTIFGM7TS

Ltaatttittta atagtttitaca St ta = T Sl B Sl

attt]ttccaa tcatcattt agtcaaatcc

caa aa|c aat|g

alttacttfrete

ANCA
aattctgstt
tagatctaat

aacat taact
cgtegsctccaa

Ttaagttttes

tctgsaaatttc

elcanBialBiE

E—BOX

at,ggtgtgt tccaaaa

tttaaact ta

tttt sttt tg

ccatat taac

tcttcagttt

sttgcttgts

aas aalga 3 E] ala

Itgat tlc ctac

atcaacaagt

cgtcgtcata

ttatctag|ltg tctc|ltcagtt

AREFAT

alaaagsatcto

POLASTIG1

astagctgos

et acEEEEl

atatgagacsg

T CecEEEEacesea

test taaaaaa
galpsatt|/tra
tleant|ct tea

tzeconncd

tcttgctgescoe

galcaantteas

stttat tgaa

cc taatgscaa

cat tltaaatg talgcctaatt

E1—BOZK

satct tagcca

agalgatg‘tlaa agatlt ataca

GATA—BOX
cagtaacatt
attgstat tc

ttacaacatt

acat ttaacsca

= tacataca

T tasit_Eti—Eta

ttlcettaattt

taltagalEianl

aagttcatga
Ttatstaaaat

sat tl;tgga; ]

acttagtaaa

Bfclhacatdt

ACGTTBOX
aattaat tt tc

cc taccatag tact

catcatatca

tactttatgla gaaalttattt

cgtsagttac

aagcaaatcocg

Ttaaaat C’clac tcaaa

Taaacaatac

Lttct ttaaaa

cocgaat teat

atsgsgost tcecca

ccac tcataa

Sstacgtsata

paasglt taact
cteltataaat]

TATABOXZ2
tgscgtcectatt



e 44 A 2%

& SISV AGRICELTERAL  ENFVERSTTY

GUS staining result of non-transgentic tobacco
in different organizations

1.detection of GUS activity in stem
2.detection of GUS activity in leaf ;

3.detection of GUS activity in root ;
4.detection of GUS activity in flower

GUS staining result of

transgentic tobacco with
pSCSP-GUS
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A B C

Pictures of GUS staining in seed with pSCSP-GUS

A, B : 1, 2GUS staining result of transgentic tobacco in seed
and seed coat with pSCSP-GUS

3.GUS staining result of non-transgentic tobacco in seed coat

C: GUS staining result of transgentic tobacco in seed with pB1121(35Spromoter)




Cloning of the droughty-inducible promoter CBF4A
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1260bp

750bp
500bp

250bp
100bp

2000bp
1000bp

M 1 2 3 4

2000bp

1000bp 1260bp
750bp 565bp
500bp 470bp
250bp
100bp

PCR results of intact promoter sequence 4A of transcription factor
CBF4 and 5 partial fragment 4B and 4C
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Cis-element Consensus Fuction
sequence
TACGTG cis-acting element mvo_lved in the abscisic acid
responsiveness
CAAT common cis-acting elemen_wt in promoter and enhancer
regions
cis-acting regulatory element related to meristem
CCGTCC-box CCGTCC 7 o
specific activation
G-hox CACGTG cis-acting regulatory el_ement involved in light
responsiveness
MBS CAACTG MY B binding site involved in drought-inducibility
TATAAA core promoter element around -30 of transcription start
TCT-motif TCTTAC part of a light responsive element
as] TGACGTCA cis-acting regulatory element involved in the root-

specific expression
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TTATTTGTTA TAGTGAAAAA

71 AAAACATEIFMREATGGGACC AAAGGCTTTG CACCTTTGTT GTCTCAGGGC

TTTACTTGGT CTTTAATTGA

141 ATGTACAAAG TTGATGTAAA AGCTTTGGCT CCATCGTTCA TGGAGTCTAG
TACATTGTTT TGGGTTTTAA

211 AAGTTTTCTG TGTTAAAGCT CGTCGTCTAA TTGATGTTGT GTTTGGTTTT
AGTTGAAAGG TTTAGACGTT

281 TAGTAAAAAA GTTACTCAAA TTCTTGAAAT CTCCTTGGCC TTGCTGATTA
TAAAATCAAA TATTCATTTA

351 TAAAKAATEOOBAARPGIFRORAATTATTTT TGAAACCGAA TCGAATGAAG
ACAACTCCAT TTTGATTGAT

421 TTTTTTTTTG TTGTATTAAA GAATAAAAAA CTCGACTGGT TCAACAAGAC
TGGATTGTCT TTAAACTACT  CCGTCC-box ABRE

491 GGTTCAATGT ATTTTGGGTA CATAATGAAA AAAATACACA ATCCGCCTTG

GCCACGTATC ONBSITTGGC as1

561 TTAGTTGATG ATGATAATAC TTTTGTTTTT TGGTAAGGCT GATGATGATA
ATAGTTAGAA GAAGTTCATA

631 GAATAAT GGATTT AATAAAA CACAGAAATA AATATAATCC
AAACAATTGC CAMBREAAT

701 GAATAANAAP@XAGGGACCCAC ACCAAAAGCT AAAAGCGCGT GGGTCAGATT
ACAAAAAGCG AAACCCCAAA
771 CCGTGGCTAG ACAGCGGACG AACCCGTCCC TTCAA TCACCTTT



Detection of GUS histochemical stainin g. SSLL LIV AGRICLTIRAL  INTVERSITY

1. Tobacco without 2,3,4. The tobacco of transformed 4A, 4B, and 4C with drought
35s promoter processing.

5. The tobacco with 6,7.8. The tobacco of transformed 4A, 4B, and 4C
35s promoter without drought press
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Detection of fluorescence microscope: o 1 o by

A : non-GMO tobacco , B : tobacco with p1301-35s-GFP , C : tobacco with
pl1301-4A-GFP , D : tobacco with p1301-4B-GFP, E : tobacco with p1301-4C-GFP




Construction plant expression vector
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M 1 2 3 4

2000

1000
750

423bpv

100

pCAMBIA3301-hrpZpsta-bar
M: DNA Marker DL-2000;
1-2: enzyme-digested products
3-4: PCR products

LB BglII BstEIXI RB«

[

35s polydA bar p35S p3Ss hrpz __ Nos polyA«

35s polvA p358

1519

PpCAMBIA1301-hrpZpsta-badh
M: DNA Marker DL-2000;

1: PCR product

2: enzyme-digested products

Sall I

I

pdis wpZpsta  Tmes  p35s  BADH. Nospolyd



3.3 Transformation of the plant expression vector
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Transformation via Agrobacterium mediation:

The differentiation rate of cotyledon buds

at different NaCl concentration

NaCl concentration/ mmol-L-!

Genotype
0 50 100 150 175 200 225 250
JN 27 100 96.7 76.6 37.7 223 11 2 0
J17 100 933 71 357 233 9 1 0
JL30 100 923 65.7 323 243 57 0 0
DE2259 100 922 633 333 211 4 0 0
JN 28 100 911 589 233 4 0 0 0

Growth situation of soybean cotyledon under various NacCl
concentration

A. 0 mmol-L%; B.50 mmol-L1; C.100 mmol-L1; D. 150 mmol-L?;
E. 175 mmol-L1; F. 200 mmol-L?; G. 225-250 mmol-L!

at 200 mmol/L
of cotyledon;

at 250mmol/L: the colour of cotyledon from
various genotypes turn to brown and black,;
So,,200mmol/L concentration was used as the

. brown stains emerged at the surface

selected pressure.
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Jilin 30, Jinong17, Jinong9901-11, Jinong27 and Jinong28

We have got 50 positive transgenic plant rows in T1 generation,
iIncluding 30 and 20 rows from Jilin30 and Jinong27 respectively.
The transformation efficiency was 2.5% .

Vi
L

\

A..GerminationB.PrecultureC.Co-culture D.Selective culture

E.Elongation culture F.Rooting culture G.In greenhouse
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pollen-tube pathway

Acceptor genotypes : Jilin30 , Jinong27 , T43 , Jinongl8 ,
Jinongl7 , Jinong2001-241 , Jinong2002-D4 and
Jinong2001-254.

We have got 88 positive transgenic plant rows in T1 generation,
Including 36, 32 and 20 rows from Jilin30, Jinongl18 and Jinong27
respectively.




M 1 2 34 5 6 7 8 M 1 2 3 4 5 6 7 8

bp op

2000

1988

500
423 250

100

2000
1000
750
500
250
100

423bp

PCR detection of transgenic plants with hrpZpsta in generation of T1,T2 and T3

( Agrobacterium-mediation)

M. DNA Marker ( DL2000 ) ; 1, Negative control ; 2, positive control ;

3. transgenetic lines of STH17-1 ; 4, transgenetic lines of STH17-2 ; 5, transgenetic lines of STH17-3 ;
6. transgenetic lines of STH17-4 ; 7, transgenetic lines of STH17-5 ; 8, transgenetic lines of STH17-6

M 1234 56178 ¥y 12345 6 7: M123 450678

PCR detection of transgenlc plants with hrprsta in generatlon of T1,T2 and T3 ( pollen-tube way )
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Southern blot hybridization of Southern blot hybridization of
T1 generation transgenetic plant T2 generation transgenetic plant



2000

1000
750
500
200
100

RT-PCR detection of transgenic plants with hrpZpsta in generation T3
(Agrobacterium-mediation)

M. DNA Marker ( DL2000 ) ; 1, Negative control;; 2, positive control;
3-9. transgenetic lines.

423

M 1 2 3 4 5 6 7 8.

2000

1000
750

500

200
100

423

RT-PCR detection of transgenic plants with hrpZpsta in generation T3
( Pollen tube pathway)

M. DNA Marker ( DL2000 ) ; 1. Negative control;; 2, positive control;
3-9, transgenetic lines.
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We have got 210 plant rows in T2 generation, including 40 and 32
rows from Jilin30 and Jinong27 respectively via Agrobacterium-
mediation and 70, 38 and 30 rows from Jilin30, Jinong27 and
Jinong28 respectively via pollen tube pathway. The results of
Southern blot, RT-PCR show that hrpZpsta gene had integrated into

soybean recipient genome and expressed.
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3.4 |ldentification of disease resistancefortransfbrmed

lines
Resistance detection of Phytophthora root rot
Untransformed Transformed WT-MT
Genotypes lines(wt) lines(mt)
Disease index| Disease level |Disease index| Disease level

Jinong29 72 S 34 MR 38**
Jinongl8 64 S 30 MR 34**
Jinongl7 56 MS 20 MR 36**

Jilin30 54 MS 20 MR 34**




Detection of transformed plants: 1.Jinong18; 2. Jinong17; 3. Jilin30; 4. Jinong29
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Untransformed lines:

Resistance detection of Cercospora sojina Hara

Disease level
Genotypes .NO'Of plants Disease index |Resistant level
investigated 0 1 3 5 7 9
Jinong18 50 45 5 0 0 0 0 10.00 R
Jinong17 50 17 8 25 0 0 0 55.33 MS
Jinong29 50 0 2 3 6 38 1 70.22 S
Jilin30 50 6 7 3 28 6 0 56.57 MS
Transformed lines:
Disease level
Genotypes .NO'Of plants Disease index |Resistant level
investigated 0
Jinong18 50 49 1 0 0 0 0 2.00 HR
Jinong17 50 39 11 0 0 0 0 22.00 MR
Jinong29 50 3 11 27 9 0 0 54.80 MS
Jilin30 50 12 21 15 2 0 0 30.00 MR




Detection of transformed plants: 1.Jinong18; 2. Jinong17; 3. Jilin30; 4. Jinong29
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AN

A.10 days in drought condition ( re-water ) , B.13 days in drought condition ,
C.16 days in drought condition , D.19 days in drought condition ,
E. F.22 days after re-water

Between 10th and 19th day during drought-tolerance, re-water one time. Then drought-tolerance lasted
during 28th and 31th day, wilt performed seriously.
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/The drought-\
tolerance

of BADH-
17 is the

best

Drought-tolerance(20 days ):BADH-17 > BADH-14 > BADH-21 > CK



3.6 Yield test of transformed lines
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. Yield(kg/p | Yield Groyvth . Yield(kg/p | Yield GFOYVth
Receptor |Plant lines of) mcrci/ased( Period | Receptor |Plant lines of) mcrciased( Period
0) (days) 0) (days)
STH18-3 | 3.416 a 15.0 126 STH17-5 | 2.790 a 12.8 135
STH18-2 | 3.279 ab 104 125 STH17-3 | 2.687 ab 8.6 137
STH18-6 | 3.256 ab 9.6 126 STH17-2 | 2.604 bc 5.3 136
Jinong18 | STH18-1 | 3.125 bc 5.2 125 Jinong17 | STH17-4 | 2.504 cd 1.2 135
CK 2.970 cd - 125 HRI17CK| 2.475 cd -- 134
STH18-4 | 2.906 d -2.2 125 STH17-6 | 2.431 d -1.7 137
STH18-5 | 2.667 e -10.2 125 STH17-1 | 2.390 d -3.4 135
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. Yield(kg/p | Yield Groyvth . Yield(kg/p | Yield GFOYVth
Receptor |Plant lines of) mcri/ased( Period | Receptor |Plant lines of) mcrciased( Period
0) (days) 0) (days)
STH30-7 | 2.523 a 10.5 138 STH29-6 | 2.882 a 10.7 135
STH30-5 | 2.470 ab 8.2 137 STH29-2 | 2.816 ab 8.2 134
STH30-4 | 2.432 ab 6.5 138 STH29-1 | 2.788 abc 7.1 133
N STH30-2 | 2.362 ab 3.5 136 Jinong29 | STH29-4 | 2.737 abc 5.1 133
HHinso STH30-1 | 2.348 ab 2.8 136 STH29-3 | 2.633 bcd 1.2 133
= M30CK | 2.283 ab - 137 & #29 CK| 2.603 cd -- 133
STH30-6 | 2.250 b -1.4 137 STH29-5 | 2.547 d -2.2 135
STH30-3 | 2.249 b 1.5 136




IN17 4% harpl

JN18 #% harpz -
STH18-4 §TH17-3

SRR P o awnw
A RN A A L LT

DE2259 %% harpZ
STH2259-3

The transformed lines have been approved to do the field experiment.
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4. Conclusion S Lt

4.1. In our experiment, the hrpZpsta gene from tobacco wildfire
pathogen was cloned and transformed into 4 recipient soybean
varieties via Agrobacterium-mediation and pollen tube pathway.
The results of Southern blot, RT-PCR show that hrpZpsta gene had

Integrated into soybean recipient genome and expressed.

4.2. The disease resistance of transgenic soybean lines to
Phytophthora root rot and Cercospora sojina Hara were increased
obviously. Several promising lines with high resistance and yield had
been selected.
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4.3. We used badh as select gene and established new select
system for soybean cotyledon node transformation via
Agrobacterium mediation. This system can be used both in
screening transformed explants and in increasing drought tolerance

of transgenic plants.
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