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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 NaCl 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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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%. 

 

1. Introduction  

Soybean disease is the major restriction for  

yield and quality improvement in northeast 

China soybean production. 



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. 

 

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. 



Hrp gene 

1.Be comprised of several  transcription  units, 

and exist  in  cluster 

2.The molecular weight is around 25~30k Da, 

for 6~8 transcription units 

3. Exist in phytopathogen broadly 

4.Be  related to HR reaction of induced host 

1.One of the members in Hrp gene family 

2.Identified in tobacco wildfire pathogens 

3.Be able to encode the corresponding Harpin 

protein  

4.Be able to induce HR reaction in host 

Harpin 

protein 

HrpZpsta gene 



Objective 

□ To clone the hrpZpsta gene and construct plant expression    

vector 

 

□ To transfer the expression vector into recipient soybean 

 

□ To investigate  the resistance performance of transformed 

soybean lines.  

 

□ To select transformed resistance lines 

 



2. Methods 

□ The hrpZpsta gene was cloned by PCR 

 

□ The hrpZpsta gene was transformed into recipient soybean via  

Agrobacterium mediation and pollen tube pathway.  

 

□ Detection of Phytophthora root rot   

Inoculation temperature: 24-25℃,  humidity: >80% , 

5 days after inoculation to investigate  disease index. 

 

 

 

 

Disease index Resistance  level 

0  immune (IM) 

≤2.0 high resistant (HR) 

2.1～15.0  resistant (R) 

15.1～40.0 moderately resistant (MR) 

40.1～60.0 moderately susceptible (MS) 

60.1～80.0  susceptible (S) 

≥80.1 high susceptible (HS) 





□ Detection of  Cercospora sojina Hara 

 
Inoculation: to spray spore liquid on blade surface; 

Inoculation temperature: 24-25℃,  humidity: >80% , 

15 days after inoculation to investigate disease index. 

 

 

 

 

 

Disease  index Resistan level 

0  immune (IM) 

≤2.0 high resistant (HR) 

2.1～15.0  resistant (R) 

15.1～40.0 moderately resistant (MR) 

40.1～60.0 moderately susceptible (MS) 

60.1～80.0  susceptible (S) 

≥80.1 high susceptible (HS) 



 PCR of hrpZpsta gene  

 M ： DNA Marker  1： PCR product 

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 

The complete DNA sequence of  hrpZpsta gene is: 

atgcagagtctcagtcttaacagcagcacgctgcaaagcccggcg 

atggcgctcgttctgatccgtcctgaaaccgagacaaccgggccga 

gtacatccagccgggcgcttcaggaagtgattgcgcagcttgccca 

ggagctgactcacaatggtcaactggacgagagttcgccattgggc 

aagttgctcggcaaagcgatggccgccagtggcaaggctggcggc 

ggcctcgaggacatcaaggctgcgctggacacgcttatccacgaa 

aagctgggcgacaattttggcgcttctgccgacaacgcctcggatac 

cggacaacccgacttgatgacacaggtgctcaatggcctggccaa 

gtcgatgctgaatgatcttctgacccggccccgccagcaacagcaa 

ttccaatggtga 

The deduced amino acid sequences is: 

MQSLSLNSSMLQSPAMALVLIRPETETTGPSTS 

SRALQEVIAQLAQELTHNGQLDESSPLGKLLGK 

AMAASGKAGGGLEDIKAALDTLIHEKLGDNFGA 

SADNASDTGQPDLMTQVLNGLAKSMLNDLLTR 

PRQQQQFQW  

3. Results 



 SDS-PAGE  

 M ： DNA Marker  

1:supernatant; 2：precipitate    

3：CK 

 

SDS-PAGE shows，target protein   

efficiently expressed in the 

recombinant strain  with molecular 

weight 41.2kD. 

Hypersensitive reaction induced by hrpZpsta in  plant 

1.corn；2.radish；3.evening primrose；4.tobacco；5.cucumber；6.geranium

7.tomato；8.Schisandra； A.with hrpZpsta；    B.CK 

Detection of  hrpZpsta ability of inducing plant hyper-

sensitive reaction with leaf injection .  

After 12 hours, atrophy initially occured at the 

injuction part , After 24 hours, hollow performance 

initially emerged, after 48 hours, wither blot with semi-

transparent traits appeared initially, non-performance 

existed in control. 



3.2 Cloning of specific promoters 

 

Cloning of the root specific promoter RSP 

                   PCR amplification of RSP 

                     1:DNA Marker 

                       2 、3 ： PCR product  

         Identification of PCR product  

         pMD18-T-RSP  

        1:DNA Marker     2 :PCR product  

       3 ：water control 

Restriction identification  of pMD18-T-RSP 

1: DNA Marker  

2:pMD18-T-RSP digested by PstI and NcoI  



1 CCTCTAGAGA TTCTGCAGGA CTTCCATGTG AACTTGCCCT TGCCCGAACA CGTGAAAATC

Pst I CANNTG - mot i f s

61 ATTAATATTT GCTTGTAATA GTAATTAGCA GTCGCGACAC AGGCTAATCT GGATTGTATT

121 TATTTTAACT AAAATTCAAG TCAATAATTG TATATTTATC CGGAATGGAG TATCTAATTA

181 AGCTGCTTCT ACGTTAATTA TATATATAAA AACGCCTAGA ACATCAAAAT ATTCAACTCA

ACGT

241 GGGCTTGATC ATTAGTGTGG GACTAATAGT GAAAAGTTTG GGTAATTTGA TTTAGGTCTT

301 TAAATTTTGT TGTTCTCATT TTAACAAAAA AAAATTCACG GCAAAGACTC TTATAACTCA

AACA GCN4

361 CATTCCTATT CAACCAAGTG AGTTAAGCTC TCTTAAGAAT AGTAGGCTTC TCTAGTTTCT

CANNTG - mot i f s

421 TTTTCAACCT AAAGAATTAA AATTGATGAA AAATAAGAAA ATGATATTTT ATTATTTGTA

GATA- mot i f s

481 TTTATAAATA AAAAATAGGT GAAAAATAAA ATAATTATGG ATATTTGATT TAAGAGAAAT

541 AAAAAAATAA GAAAAAAAAT ACAAGATAAT CCATTGTCTT TTATGGCAAT TTATTGTTAA

601 AATTATAATT TTGAAAATTT GACTGATCGA CCTGTTAAAC TAGGAACCCA CATAATGACC

W- box

1681 GGGAAACGTA CATGTATGGA AGGAAGGAAG AGGAAAAAAG AGAGTAGAAA AAGATAATAA

1741 ATAATGTGAT ATAAAAAAAA TAAAATAAAA AAAGATGAAA AGAATTTGAA AAGAATAAAT

1801 ATATGTTAAT AATAACGGTA GAAAAAATAC ATAAAAAAAT AACGTAAGGA AAACAATCTT

1861 GTCTTCTTTT TGTAAAGGAT ATTATATATG ACTATTAACG AAAGCCTTTT TTAGAGAGGT

1921 TAAGGCTATG CTTCTATAAA AGTTAAGTTC TCTTAAACGA AAAAGCAACA AATTTTTACT

1981 CTTACACTTG CTACTTTGAA AAGTGTAAAA TTAAAATTGC CTTGGAAAGC ACGCAACAAA

2041 ATTTCTAATT GATTTTCAAG CATACCCTAA ATTTAACTAA CTTACAACTT AGATGTGAGA

2101 CCCTACATCA CCTCACAAAA TACAAAACCT AGTTCAAGTG GTTCTCTGCC AGCTAAAACT

2161 CATTCTAATA CATGGTTATT GCTTCATTAA CATAGTTTCT CTCAAATCCG TTAAACTATA

2221 TTTTAATAAT TATTACCTCG ATGACCATTT TCCTAAACAA TTTACCCCAC TTGCATTCCA

CAAT box

2281 AAACCCTATA TAAACCACCA TTCACTGCCA ATGACTCCCA TCCCCACAAA AACTCTTAAG

TATA box i ni t i at i on codon(起始密码子)

2341 CTCCCGTAGT TAAATCTGCG AGCCATTAGT TAAAGAAAAA AAAACCCTAA AAAGTTTAAG

2401 ATGGGTTCCA AAACTCGCTC TTTCCTTGCT CTTTTCCTCA CGATCAACAT TCTCTTCTTT

2461 GCCCTTGCCT CTGCCTGCGG GACATGCCCT AGCCCTAAGC CAAGGCATAA TAAGCACAAG

2521 CCCATGG

NcoI

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

primary regulatory elements of root specific expression in RSP. 



                 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 

A B C D 

Detection of GUS histochemical staining: 



 Cloning of the seed specific promoter 7αP 

Electrophoretic analysis of       

PCR product                       

  M：DNA Marker  

  1-5：PCR product of  target 

fragment  

Restriction enzyme and PCR analysis of  

recombinant vector 

M：DNA Marker ; 

1-2:  Restriction enzyme digestion product 

digested by BamHI and HindIII;  

3：the plasmid of pMD18-T-7αP; 

4：negative control; 5-6：PCR product 





A B C 

The GUS histochemical staining results of  transgentic tobacco  
A. GUS staining result of transgentic tobacco with p7αP-GUS in different organizations                             

B. GUS staining result of transgentic tobacco with pBI121 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 

 

Detection of GUS histochemical staining: 



 Electrophoretic analysis of 

 pMD18-T-SCSP PCR product     
  M: DNA Marker 

  1-2: PCR product 

Restriction identification  of 

 pMD18-T-SCSP 

 M: DNA Marker  

 1: product digested by BamHI and 

HindIII  

Cloning of the testa specific promoter scsp 

   Electrophoretic analysis  

   of  PCR product                       

   M：DNA Marker  

  1-2：PCR product of  target 

fragment  

 





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 

Detection of GUS histochemical staining: 



A B 

Pictures of GUS staining in seed with pSCSP-GUS 

A，B：1，2 GUS 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 pBI121(35Spromoter) 

 

C 



1 

2000bp 
1000bp 
750bp 
500bp 

250bp 

100bp 

M 

1260bp 

Cloning of the droughty-inducible promoter CBF4A 

M 1 2 3 4 

2000bp 

1000bp 
750bp 
500bp 

250bp 

100bp 

1260bp 

565bp 
470bp 

3.结果与分析 

PCR results of intact promoter sequence 4A of transcription factor 

CBF4 and 5` partial fragment 4B and 4C 



Cis-element 
Consensus 

sequence 
Fuction 

ABRE TACGTG 
cis-acting element involved in the abscisic acid 

responsiveness 

CAAT-box  CAAT  
common cis-acting element in promoter and enhancer 

regions 

CCGTCC-box CCGTCC 
cis-acting regulatory element related to meristem 

specific activation 

G-box CACGTG 
cis-acting regulatory element involved in light 

responsiveness 

MBS CAACTG MYB binding site involved in drought-inducibility 

TATA-box TATAAA core promoter element around -30 of transcription start 

TCT-motif TCTTAC part of a light responsive element 

as1 TGACGTCA 
cis-acting regulatory element involved in the root-

specific expression 

3.结果与分析 



 

1      RIGINAGAGA ACCAAAGTTC CAGTTCCTTA TATGGAAGAT CCCAACACAA 

TTATTTGTTA TAGTGAAAAA 

71     AAAACATCTT ACATGGGACC 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    TAAAATTATG CGAAAGGGTC TAATTATTTT TGAAACCGAA TCGAATGAAG 

ACAACTCCAT TTTGATTGAT 

421    TTTTTTTTTG TTGTATTAAA GAATAAAAAA CTCGACTGGT TCAACAAGAC 

TGGATTGTCT TTAAACTACT 

491    GGTTCAATGT ATTTTGGGTA CATAATGAAA AAAATACACA ATCCGCCTTG 

GCCACGTATC CATCTTTGGC 

561    TTAGTTGATG ATGATAATAC TTTTGTTTTT TGGTAAGGCT GATGATGATA 

ATAGTTAGAA GAAGTTCATA 

631    GAATAATCCA ATGGATTTCC AATAATAAAA CACAGAAATA AATATAATCC 

AAACAATTGC CAAAAATAAT 

 

701    GAATAAGAAA AGGGACCCAC ACCAAAAGCT AAAAGCGCGT GGGTCAGATT 

ACAAAAAGCG AAACCCCAAA 

771    CCGTGGCTAG ACAGCGGACG AACCCGTCCC TTCAAACGTG GCTCACCTTT 

CGAACCACAG AGAGCAGTTT 

ABRE 

CCGTCC-box 

CAAT-box CAAT-box 

ABRE 

MBS 

TATA-box 

TCT-motif 

as1 



5 6 7 8 

1. Tobacco without  

   35s promoter 

5. The tobacco with 

 35s promoter 
6,7,8. The tobacco of transformed 4A,  4B, and 4C  

 without drought press 

2,3,4. The tobacco of transformed 4A,  4B, and 4C  with drought 

processing. 

Detection of GUS histochemical staining: 



A B 

C D E 

A：non-GMO tobacco，B：tobacco with p1301-35s-GFP，C：tobacco with 

p1301-4A-GFP，D：tobacco with p1301-4B-GFP,  E：tobacco with p1301-4C-GFP 

Detection of fluorescence microscope: 



pCAMBIA3301-hrpZpsta-bar 

M:  DNA Marker DL-2000;  

1-2: enzyme-digested products  

3-4: PCR products 

Construction plant expression vector 

 

pCAMBIA1301-hrpZpsta-badh 

M: DNA Marker DL-2000;  

1:  PCR product 

2: enzyme-digested products  

 



3.3  Transformation of the plant expression vector 

Transformation via Agrobacterium mediation: 

Growth situation of soybean cotyledon under various NaCl 
concentration 

 A. 0 mmol·L-1;  B. 50 mmol·L-1;  C. 100 mmol·L-1;  D. 150 mmol·L-1;  

 E. 175 mmol·L-1;  F. 200 mmol·L-1;  G. 225-250 mmol·L-1 

at 200 mmol/L: brown stains emerged at the surface 

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 

selected pressure. 

The differentiation rate of cotyledon buds 

 at different NaCl concentration  

Genotype 

NaCl concentration/ mmol·L-1 

0 50 100 150 175 200 225 250 

JN 27 100 96.7 76.6 37.7 22.3 11 2 0 

J 17 100 93.3 71 35.7 23.3 9 1 0 

JL30 100 92.3 65.7 32.3 24.3 5.7 0 0 

DE2259 100 92.2 63.3 33.3 21.1 4 0 0 

JN 28 100 91.1 58.9 23.3 4 0 0 0 



Acceptor genotypes： 

Jilin 30, Jinong17, Jinong9901-11, Jinong27 and Jinong28 

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

E.Elongation culture F.Rooting culture G.In greenhouse 

 We have got 50 positive transgenic plant rows in T1 generation,  

including 30 and 20 rows from Jilin30 and Jinong27 respectively. 

 The transformation efficiency was 2.5% . 



Acceptor genotypes：Jilin30，Jinong27，T43，Jinong18， 

Jinong17，Jinong2001-241，Jinong2002-D4 and  

Jinong2001-254. 

pollen-tube pathway 
 

We have got 88 positive transgenic plant rows in T1 generation, 

including 36, 32 and 20 rows from Jilin30, Jinong18 and Jinong27 

respectively. 



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 

PCR detection of transgenic plants with hrpZpsta in generation of T1,T2 and T3（pollen-tube way） 



Southern blot  hybridization of  

T1 generation transgenetic plant  

Southern blot hybridization of  

T2 generation transgenetic plant  



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.  

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.  



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. 



Resistance detection of Phytophthora root rot 

3.4  Identification of  disease resistance for transformed lines 

Genotypes 

Untransformed  

lines(wt) 

Transformed 

lines(mt) 

WT-MT 

Disease index Disease level Disease index Disease level 

Jinong29 72 S 34 MR 38** 

Jinong18 64 S 30 MR 34** 

Jinong17 56   MS 20 MR 36** 

Jilin30 54 MS 20 MR 34** 



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

1 2 

3 4 



1 2 

3 4 



Genotypes 
No.of plants 

investigated 

Disease level 
Disease index Resistant level 

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:                 

Genotypes 
No.of plants 

investigated 

Disease level 
Disease index Resistant level 

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 

Resistance detection of  Cercospora sojina Hara  

Untransformed lines: 



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

1 

4 

2 

3 





3.5 Drought-tolerance evaluation  of 

  transformed Jinong17 with badh as select gene 

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. 



   

   

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

The drought-

tolerance  

of BADH-

17 is the 

best     



3.6  Yield test of transformed lines  

 

Receptor Plant lines 
Yield(kg/p

ot) 

Yield 

increased(

%) 

Growth  

Period 

(days) 

Receptor Plant lines 
Yield(kg/p

ot) 

Yield 

increased(

%) 

Growth  

Period 

(days) 

Jinong18 

STH18-3 3.416  a 15.0 126 

Jinong17 

STH17-5 2.790  a 12.8 135 

STH18-2 3.279  ab 10.4 125 STH17-3 2.687  ab 8.6 137 

STH18-6 3.256  ab 9.6 126 STH17-2 2.604  bc 5.3 136 

STH18-1 3.125  bc 5.2 125 STH17-4 2.504  cd 1.2 135 

CK 2.970  cd -- 125 吉农17CK 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 



 

 

Receptor Plant lines 
Yield(kg/p

ot) 

Yield 

increased(

%) 

Growth  

Period 

(days) 

Receptor Plant lines 
Yield(kg/p

ot) 

Yield 

increased(

%) 

Growth  

Period 

(days) 

Jilin30 

STH30-7 2.523  a 10.5 138 

Jinong29 

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 

STH30-2 2.362  ab 3.5 136 STH29-4 2.737  abc 5.1 133 

STH30-1 2.348  ab 2.8 136 STH29-3 2.633  bcd 1.2 133 

吉林30CK  2.283  ab -- 137 吉林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 



The  transformed  lines  have been  approved to do the field  experiment. 





4. Conclusion 

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.  

 



 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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