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ABSTRACT

The brown planthopper (BPH) is one of the major insect pests of many rice areasin Vietham|[3].
Many researchers have reported that host plant resistance is the most effective way of
controlling BPH, and thus breeding of insect resistance has taken priority in rice improvement
programs [ 6]. In this study, we determined the present of bphl4 genein four rice varieties IRRI
352, BG 367-2, Sai Duong Kien An, Loc Nuoc. They were the BPH resistance rice varieties and
their BPH resistant capacity were tested and supplied by Plant Resources Center, Science
Institute of Agronomy, Hanoi, Vietham. These rice varieties were cultivated and studied in Thua
Thien Hue, Vietnam. From cds of bph14 gene sequence (http://mwww.ncbi.nlm.nih.gov, accession
number: FJ941067.1) we have designed primers to identify of bphl4 genein these rice cultivars.
Results showed that among these four rice varieties, bph14 gene was detected in Sai Duong Kien
An and Loc Nuoc but it was not detected in IRRI 352 and BG 367-2.

Key words: bph14, brown planthopper, brown planthopper resistarcegBPH.

INTRODUCTION

Brown planthoppercauses direct damage to the plant by sucking theep sap, feeds by

phloem abstraction and causes hopper burn, anshtremviral diseases [2], [7Farmers used to

chemical method for controlling this insect, whidre expensive and harmful to the
environment. The most economical and environmeeiily strategy to control this insect is to
grow genetically resistant rice varieties [4], [6].
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To date, 22 major BPH resistance genes have idestified from the gene pool of cultivated
and wild species of Oryza. Of the 22 genes comfgrresistance torbwn planthoppertwo
resistance genelsphl4 andbphl8 have been cloned [5].

According to Bo Du et al (2009pph14 was mappean the long arm of chromosome 3. This
BPH geneencodes a coiled-coil, nucleotide-binding, and ileetcich repeat (CC-NB-LRR)
protein. Sequence comparison indicates tiphtl4 carries a unigue LRR domain that might
function in recognition of the BPH insect invasiand activating the defense response [8].
Expression ofBphl4 activates the salicylic acid signaling pathway anduces callose
deposition in phloem cells and trypsin inhibitooguction after planthopper infestation, leading
to reduce the feeding, growth rate, and longe\ityhe BPH insects [1].

In this study, we determindaphl4 gene in four rice varieties IRRI 352, BG 367-2, Baiong
Kien An, Loc Nuoc. The purpose of this study isutaderstand of the resistance mechanism of
these lines andhoose BPH resistance rice cultivars.

MATERIALS AND METHODS

Plant materials

Four rice QOryza sativa L.) varieties IRRI 352, BG 367-2, Sai Duong Kien,Ammc Nuoc from
Plant Resources Center (Science Institute of Agrondianoi, Viet Nam) were cultivated and
studied in Thua Thien Hue province.

DNA isolation

Total genomic DNA was extracted from young lea& days old). Young leaves were ground
in liquid nitrogen. Powdered rice leaf was dispdrge eppendorf tube with 500L extraction
buffer (100 mM Tris.HCI, 500 mM NaCl, 50 mM EDTAHp7.5), and mixed well. Adding 50
mL SDS (Sodium dodecyl sulfate) 20% and incubate@5iC for 30 minutes. The supernatant
was extracted two times with an equal volume ofnphephenol: chloroform (1:1, v/v) and
chloroform. Nucleic acids was precipitated by addan equal volume of cold ethanol 100%,
and centrifuged at 12.000 rprfi¢tfor 15 minutes. The pellet was washed by col@reth70%,
dried at room temperature, and then dissolved irblier (10 mM Tris.HCI pH 7.5 and 1mM
EDTA).

Isolate BPH resistance gene bph14

Design primers

We used DNASIS to designed 4 primer pairs (Figuaad Table 1) for 4 overlapping sequences
in bph14 cds region.

Table 1. Sequences of specific primer pairs tgph14 gene

Primer Forward sequence Reverse sequence Fragmeites (bp)
M1 ATGGCGGAGCTAATGGCCACCA AGAGTTCTTTATATCATGGAACTCA 1491
M2 GATCATGAGATTGACGTGGAAA AAGTCACTTAGCTTTGGTG 1541
M3 AGTCGATGGAACTCCAAGGG GATGAGTATGCTTGAGGCCC 1025
M4 AATCTTGCTTAGGAGAGCTCGC CTACTTCAAGCACATCAGC 919
1425
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Figure 1. Diagram of primers onbph14 gene (9576 bp)
y : Overlapping fragements
)

PCR amplification

Identification of the presence diphl4 gene on the genome of some rice cultivars through
determining the presence of four DNsequences in genome. Specific primers to four DNA
sequences were showed in Table 1 and Figure 1.

PCR amplifications were performed as follow: @0 of reaction mixture containing 100 ng of
total DNA, 10 pmol each of primers, 200 mM dNTPs; InM MgCI2, 10uL of 5xTaq
polymerase buffer and 1.25 unit Taq polymerasenfega). The polymerase chain reaction was
conducted with thermocycler (Icycler, Bio-Rad), hwithe following temperature profiles: The
initial denaturation was at &5 for 5 min, followed by 30 cycles of denaturing@atC for 1 min,
annealing at 5% for 1 min, extension at 72 for 1 min, and 10 min at 7@ for final extension.
The PCR products were electrophoresed with 1.2%oagagel at 100 volts in 1x TAE buffer
and stained with ethidium bromide (Qu§/mL) for 15 min. The stained gel was photographed
under UV light using gel documentation system (Be)r

Cloning and sequencing of PCR products

PCR products with expected size from 1.2% agaretevgre purified using Gel Purification
AccuPrep® Kit (Bioneer, Korea) and cloned into pTB3T vector (Figure 2). Reaction mixture
contained 0.54 pmol PCR products, 5% T4 ligatioffédsu4 units of T4 DNA ligase, 0.18pmol
pTZ57R/T vector; the final volume was 0. The reaction was incubated &C4for overnight,
followed by transforming the reaction mixture ifaoli (DH5-alpha, Invitrogen) by heat shock
method at 42ZC for 90 seconds and then dC4for 3 min. Recombinants were selected by
method of blue/white colonies. Recombin&ntoli cells were cultured in liquid LB broth with
ampicillin at 3?C for 15hours, and biomass was collected by cewaifion. Finally, plasmid
DNA was extracted by AccuPrep® Plasmid Mini ExtiactKit (Bioneer, Korea). PCR products
were sequenced by method of fluorescent dideoxwyitetor on CEQ machine (Ver. 7.0.55).
These nucleotide sequences were compared with spomeding regions inbphl4 gene
(http://www.ncbi.nlm.nih.gov, accession number: #£067.1).
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RESULTS AND DISCUSSION

Amplification of cds region of bph14 gene

We identified thebphl4 gene on the genome DNA of in four BPH resistance rarieties
through presence of four DNA sequencBse markers M1 were designed to amplify a 1485 bp,

M2 (1541 bp), M3 (1025 bp), M4 (919 bp).

The results of amplification reactions were presénih Figures 2, 3, 4 and 5.

— - — «— 1500Dbp
-
L3

L1 L2s L27 SM

Figure 2. PCR products were amplified by M1 maker
SM: DNA marker (1kb DNA Ladder),
L1: IRRI 352, L3: BG 367-2, L25: Sai Duong Kien Ar27: Loc Nuoc

N !

SM L1L3 L25 L37
Figure 4. PCR products were amplified by M3 maker

IR R

—
1500 bp —> — —

SM L1 L3 125 LZ27
Figure 3.PCR products were amplified by M2 maker

: _}'

SM L1 L3 L25 L27
Figure 5. PCR products were amplified by M4 maker

The analysis of electrophoresis revealed that thanee PCR products amplifying by primers

M1, M2, M3 and M4 as expected.

Amplification of DNA from examined cultivars witthé primer M1F/R gave rise approximate to
1500-bp product for IRRI 352, BG 367-2, and Sai bydien An. Primer M2F/R gave rise
approximate to 1500-bp product for Sai Duong Kienakhd Loc nuoc. Primer M3F/R gave rise
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approximate to 1000-bp product for four rice cudts. Primer M4F/R gave rise approximate to
1000-bp product for BG 367-2, Sai Duong Kien An &od nuoc.

In rice cultivars, Sai Duong Kien An and Loc nuuwes four fragmentsAs a result, we came to
the following conclusion Sai Duong Kien An and Lmgoccultivars contain théphl4 gene on
the genome.

Analysis of sequences diph14 gene

We cloned the PCR products amplified by specifimprs of M1, M2, M3, M4from Sai Duong
Kien An cultivar into plasmids and analyzed thesggences. The overlapping sequences were
ligated to a DNA fragment (4714 bp) callephl14-25. The nucleotide sequences homologized
with corresponding regions ibphl4 gene (http://www.ncbi.nlm.nih.gov, accession number
FJ941067.1) (Figure 6, 7).

bph14-25 " bP 1485 bp 2846 bp 3764 bp 4714 bp
| : : |
!

M —> | | i

M2 I — i |

s 1305 bp ! | i

2735 bp L i
M4 3649 bp

Figure 6. The length ofbph14-25 gen
ldentities = 3981/4425 (90%, Gaps = 58/4425 (1%

Query 1 ATGGCGGAGCT AATGECCACCAT GGT GGT CGGGCCACT GCTGT CCATGGTGAAGGACAAG 60

AR AR AR AR A R R ARy
Sbjct 1 ATGGOGGAGCT AATGGCCACCAT GGT GGT CGGGCCACT GGT GTCCATGGTGAAGGAGAAG 60

Query 61 GCCTCCAGCTACCT CCTGGAGCAGTACAAGGT GATGGAGGGCATGGAGGAGCAGCACGAG 120

R AR A AR N A AR A N AR
Sbjct 61  GCCTCCAGCTATCTCATGGAGCAGTACAAGGT CATGGAGGGTATGGAGGAGCAGCACAAG 120

Query 121  ATCCTCAAACGCAAGCTGCCAGCCATCCTCGACGT CATCGCCGACGCCGAGGAGCAGEOG 180
R AR A R AR A AR AR
Sbjct 121  ATCCTCAAACGCAAGCTGCOGGOCATCCTCGACGT CATCGCCGACGCCGAGGAGCAGEG 180

Query 181 GCTAAACACAGCGAAGGGEGT GAAAGCAT GBCTCGAGGCCCTCCGGAAGGTGGCCTACCAG 240

R R R AR R A R AN A A AR AR
Sbjct 181  GCAAAACACAGAGAAGGGGCGAAAGCATGGCTGGAGGAGCTCCGGAAGGTGGCCTACCAG 240

Query 241 GCCAATGACGT CT TCGACGAGT TCAAGT ACGAGGCACT CCGCCGCAAGGCCAAGG - - - - 295

R AR R R AR A A AR R A
Sbjct 241  GCCAATGATGICTTCGACGAAT TCAAGTACGAGGCCCT COGCCGCAAAGCCAAGGCCAAT 300

Query 296 - GGCACTACAAGATGCTCAGCAGCATGGT TGTAATCAAGCTCATTCCTACTCACAACCGT 354

A A A R AR AR A AR
Sbjct 301  GGGCAGTATAAGATGCTCGGCA- - - TGGATGTAATAAAGCTCTTTCCTACTCACAACCGT 357

Query 355  ATTCTGTTCAGITATAGGATGGGCAACAACCTCAGGATGATTCTGAATGCCATTGAAGTT 414

LU e L e e et e e Pl el
Sbjct 358  ATTGTGITCOGT TACAGGATGGGCAACAAGCT CAGGATGATCCTGAATGCACATGAGGTC 417

Query 415  CTAATTGAAGAGATGAATGCCTTTAGGI TTAAATTCCGACCAGAGCCACCAATGICGTICC 474

AR A RN A AR AR AN
Sbjct 418  CTAATTACAGAGATGAATGOCTTTAGGT TTAAATTCCGACCAGAGCCACCAATGTCGTCC 477
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ATGAAAT GGAGGAAGACAGATTCTAAAATCTCCGACCTTTCTTTGGACATTGCCAACAAC

R A A A A A A A A RAN AN
ATGAAAT GGAGGAAGACGGAT TCTAAAAT TTCTGAACAT TCTATGGACAT TGCCAACAGA

TCAAGAAAGGAAGATAAACAGGAGAT TGT CAGCAGATTGCT TGT TCCAGCCAGCGAAGGEG

N R R R A CCEEEE T T 1l
TCAAGAGAGGAAGACAGACAGAAGAT TGT CAAGT CATTGCT TTCTCAAGCCAGCAAT GGG

GATCTCACTGITCTTCCCATTGTAGGAAT (000 ggATGEGCAAGACCACCT TAGCGCAG

AN R R R AR AN AN RN
GATCTCACTGI TATTCCCATTGTAGGAAT GGGGEGGGAT GBGCAAGACCACCT TAGCGCAG

CTCATTTACAATGACCCTGACATTCAGAAGCATTTCCAGTI TGCTGCTCTGEGTGIGIGI T

AR R A R AR AN R AR AR AR A A
CTCATTTACAATGACCCTCAAAT TCAGAAGCAT TTTCAGT TGCTCCTGT GGGTGTGIGTC

TCCGACAACTTCGATGT GGATTTGCTGGCTAAAAGCATAGT TGAAGCAGCTCGCAAACAG

AR R A AR R AN AR R AN
TCTGACAACT TCGATGT GGAT TCGCT GGCCAAAAGCATAGT TGAAGCAGCT CGCAAACAG

AAGAAT GATAACAGT GGAAGTACTAACAAGT CACCATTGGATGAACT TAAAGAAGT TGTG

LT T R (LT TV
AAGAACTGTAA:- - - TGAAAG: - - - = === == =< = == - - - GGCTGAATTTAAAGAAGTTGTG

AGTGGGCAGAGGTACCTCCTCGT TTTGGATGATGT CTGGAACCGT GATGCTCGTAAGT GG

AR A R AR AR AR
AATGBGCAGAGGT TCCTCCTCGT AT TGGATGACGT CTGGAACCGT GAGGCTAGT AAGT GG

GAAGCGCTCAAGT CCTACCT TCAGCACGGT GGCAGCGGTAGCTCAGT TTTGACAACAACT

AR A AR A R A AR AR
GAAGOGCT CAAGT TCTACGT TCAGCAT GGT GGCAGCGGT AGCT CAGT TTTGACAACAACC

CGT GATCAAGAAGT GGCTCAAGT GATGGCTCCAGCTCAAAAACCT TATGATCTCAAGAGA

LT e T II LU DTy 1
CGTGATAAAACAGT TGCTGAAATAATGGCT CCACCTAAAGAAGT TCATCATCTCAAG GA

CT- GAAGGAAAGCTTCATAGAGGAAATTATCAGGACAAGT GCTTTCAGT TCACAACAAGA

AU III LOEEETEEr e e Lt feer 1
CTTGAATGAAAACT TTATAAAGGAAAT TATCGAGAGAAGT GCT TTCAAT TCAGAAGAAGA

- AAGCCCTCCTGAGCTTCTCAAAATGGT TGGTGATATTGCCAAGAAATGTTCTGGTITC

LOEEE T 1 IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
GAAAAGGCAAT CTGAGCTACT CGAAATGGT TGGT GATAT TGCCAAGAAATGT

CCCTTTAGCTGCAACAGCATTGGGCTCTACACT GCGTACGAAGACCACCAAGAAAGAATG

R A R R A R AR AR AR AR
CCCT TTAGCTGCAACAGCAT TGGGCT CTACACT GOGTACAAAGACCACCAAGAAAGAATG

GGAGGCTATATTAAGCAGAAGCACAATTTGCCGATGAGGAAAATGGAATTTTACCAATACT

RN R R A A R R AR AN EEEA R
GGAGGCTATAT TAAGGAGAAGCACAAT TTGT GATGAGGAAAATGGAAT TTTACCAATACT

CAAGCTCAGI TACAATTGCTTGCCATCATATATGCGGCAATGCTTTTCCTTTTGIGCAAT

R A R A AN A e A
AAAGCTTAGT TACAAT TGCTTGCCAT CATATATGCGGCAGT GCTTTGCTTTCTGTGCTAT

TTTCCCCAAGGAT CATGAGAT TGACGT GGAAAT GCTGATCCAGT TATGGATGGCCAAT GG

LU TR vt ettt ey |
TTTTCCAAAGGATCATGT GAT TGATGT GGAAATGT TGATCCAAT TATGGATGGCCAATTG

TTTTATCCCAGAGCAACAAGGAGAGT GCCCTGAAATCATTGGTAAAAGAATTTTCAGTGA

RN AR A R AR RN A A AR AR ANNE AN
TTTTATCCCAGAGCAACAAGGAGAGT GCCCTGAAATCAGTGGTAAAAGAATTTTCAGTGA
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GITGGTGTCAAGGTCATTTTTTCAGGATGCGAAAGGGATCCCGT TTGAGT TCCATGATAT

AR R AR R A AN A A R AN
GTTGGTGI CAAGGT CATTTTTTCAGGAT GTGAAGGGGATCCCATTTGAGT TCCATGATAT

AAAGAACTCTAAGATTACT TGTAAGATCCATGACCTTATGCATGATGT TGCACAATCCTC

COCTELE Rt e e et A ey
AAAGAACT CTAAGATTACTGCTAAGATCCATGATCT TATGCATGATGT TGCACAATCTTC

CATGGGAAAAGAAT GCGCTGCTATAGATACAGAAGT TAGTAAAAGTGAGGATTTTCCTTA

N A N o e R AN nnn
CATGGGAAAAGAATGTGCTGCCATAGATTCAGAAAGT AT TGGAAGT GAGGACTTCCCTTA

TTCTGCTCGCCATCTATTTTTGT CAGGT GATAGACCAGAAGCTATTCGGACTCCTTCCCC

AR A R R R RN AR A
TTCCGCTCGOCAT TTATTTTTGT CAGGT GATAGACCAGAAGT TATTCTTAATTCTTCCCT

AGAGAAAGGATATCCAGGTATCCAAACATTAATATGI T- CACGTTTCA- - AATATTTGCA

NN N N A N A AN A AR
AGAGAAAGGATAT COCGGT AT CCAAACATTGATATAT TACTCGAAAAAT GAAGATTTACA

GAATGTATCAAAATACAGGT CATTGCGAGTATTAACAACGATGT GGGAAGGT TCATTCCT

AN AR AR R AN A
GAATTTATCAAAATACAGGT CATTGCGAGCATTAGA- - - GATCTGGGGAGGTATAATCCT

GATACCAAAATATCATCATCACCTGAGGTATCTTGATCTCTCAGAAAGT GAAATTAAACC

A AR AR A R A
GAAACCAAAAT ATCATCATCACCTGAGGTATCTTGATCTCT CATGGAGT GAAATTAAAGC

ACTTCCTGAAGACATAAGCATCCTATATCATTTGCAAACATTGAACCTTTCCCGITGITT

LV e e e e et et
ACTTCCTGAAGACATAAGCAT CCTATATCAT CTGCAAACGCTGAACCT TTCCCACTGTAG

ATCTCTCCGT CGACTTCCAAAGGGAAT GAAGTACAT GACCGCCCTCCGTCACTTGTACAC

LOE e e e Ceee e T
CAATCTTCATCGACT TCCAAAGGGAACGAAGT ACATGACT GCCCTCCGT CACCT GTACAC

TCACGGATGT TGGAGT TTAGGAAGCAT GCCTCCTGACCTCGGACACCTCACTTGCCTACA

RN A N AR AR R R AR
TCACGGAT GTGGGAGGT TAAAAAGCAT GOCT COGAACCT CGGACACCTCACTTGCCTACA

GACCCTTACATCCTTTGTAGCCGGTACTTGCTCTGGECTGCAGT GATTTGCGAGAGCTCCG

AR R A A A AR N A A A AR
GACGCTTACATGCTTTGTAGCTGGT GCTTGCTCTGGCT GCAGT GATTTGGGAGAGCTGCG

GCAGT TGGACCT TGGT GGT CGACTAGAGCTAAGAAAACT GGAAAAT GT GACAAAAGCT GA
R AR A R N AR RN
GCAGT CGGACCT TGGT GGT CGACT AGAGCTAACACAACT GGAAAAT GT GACAAAAGCT GA

TGCAAAAGCAGCAAAT CTCCGAAAGAAGGAAAAACT GACCAAATTGACCTTAATATGGAC

LOCTEELEEEE e e e et e e feer Fl |
TGCAAAAGCAGCAAAT CTCGGAAAGAAGAAAAAACT GACCGAAT TGAGCT TAGGATGGGC

TGATCAGGAGT ACAAGGAGGCACAGAGT AATAATCATAAAGAGGT GCTGGAAGGT CTCAC

R AR AR R R AR AR
TGATCAGGAGT ACAAGGAGGCACAGAGT AATAAT CATAAAGAGGT GCTGGAAGGTCTCAT

GCCTCACGAGGGGCTCAAGGT TCTGAGTATATAT CACT GTGGGAGCAGTACATGTCCAAC
R A R A A R A RN
GCCTCACGAGGGGCTCAAGGT TCTGAGTATATAT AGCT GTGGGAGCAGTACAT GTCCAAC

TTGGATGAATAAACT GOGGGACAT GGT GGGGCT TGAGT TAAATGGT TGCAAAAATCTCGA
FEEEEEEEEEr e e e e e eee e eeee teeer Peerr e e e e |
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GT GGATGAATAAACT GCGGCGACATGGTGAACGCTTAAGT TATATGGT TGCAAAAATCTCAA

GAACGCTTCCTCCGT TGT GGCAGCTACCGGCT CTACAAGT TCTTTGCCT GGAAGGACT GGG

AR A R A A AR R A N A A
GAAGCTTCCTCCAT TGT GGCAGCTGACAGCT CTAGAAGT TCTTTGGCT TGAAGGACT GGA

TAGTTTAAATTGCTTGITCAACTGTGacacacacacac CCTTCACATTTTGCAGACTGAA

CCEPEEee e e e e e et b e L
TAGTGTAAATTGCT TGT TCAACAGT GGCACACACACCCCCT TTAAATTCTGCAGACTGAA

GGAGCTAACCTTGTCTGATATGACAAATTTTGAGACAT GGT GGGACACAAATGAGGTACA

U A A AR A RN
GAAGCTTAACGT GTGTGATATGAAAAAT TTTGAGACAT GGT GGGACACAAATGAGGTAAA

AGGAGAAGACCTGATGT TTCCTGAGGT TGAAAAGCT GT CAATCGAAAGT TGCCATAGGCT

LOEEEEEE e et et e et P
AGGAGAAGAGCT GATAT TTCCT GAGGT TGAAAAGCT GT TAAT CAAACGT TGCCGTAGGCT

AACTGCCTTGCCAAAAGCATCAAATGCGAT T TCAGAAT CGT CCGECGAAGT TAGCACCGT

LCTEEETE TR et LT |
AACTGCCT TACCAAAAGCGTCAAATGCGAT T- - - - - - - - - TCTGGOGAAGT TAGCACCAT

GIGTCGTTCTGCATTTCCAGCATTGAAGGAAATGAAATTATATGATTTGCGTATCTTTCA

IIIIIIIIIIIIIIIIIIIIIIIIIIIII LETELTET e e e
GCATTTCCAGCATTGAAGGTAATGAAAT TATATGGT TTGGATATCTTTCT

GAAATGGGAGGCAGT CGATGGAACT CCAAGCGAGGAGGCAACATTTCCTCAGCTTGACAA

R R R AR A RN RAA AR
GAAATGGGAGGCAGT CGATGGAACT CAAAGGGAGGAGGT AACAT TTCCTCAGCT TGACAA

ATTAGAAAT CAGACAGT GCCCAGAGCT GACTACT CTACCTGAAGCACCAAAGCTAAGTGA

LU e e et et e el
ATTAGTAAT CGGACGGT GCOCAGAAT TGACTACT CTACCTAAAGCACCAAAACT AAGT GA

CTTAGAGATATCTAAAGGCAAT CAACAAATAT CCCTACAGGCAGCCAGCAGACATATTAC

R R AN A NN AR AN AR A
CTTAAACATATGT GAAGT CAATCAGCAAATATCCCTACAGGCAGOCAGCAGATATATTAC

TTCATTGICCAGTCTCGI TCTGCATTTGI CCACT GATGACACAGAAACAGCATCGGTGEC

AR A A AR AR AR AR AN
TTCATTGICCAGTCTCCATCTGT TTTTGTCAACT GATGACACAGAAACAACAT CGGTGGC

CAAGCAACAAGATTCGAGTGATTTGGT GATTGAGGATGAGAAATGGAGT CATAAATCTCC

U R A AR AR R AN R
CAAGCAACAAGAT TTGAGT GAAT TGGT GAT T GAGGAT GAGAAAT GGAATCATAAATCTCC

CCTGGAACTTATGGTCTTGAGT CGGTGCAACCTTTTATTCTCTCACCCAAGTGCACTGCC

R A R R R AR
CCTGGAACT TATGGACT TAACTGGCT GCAACCT TTTATTCTCTTACCCTAGT GCGT TGGC

TCTGTGGACATGT TTTGCTCAGCTCCTAGATCTGAAAATTCGGTATGT TGATGCGCTTGT

IIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIII U
GTGGACATGT TTTGT TCAGCTCCTAGAT CTGAAAAT TAGCCAAGT CGATGCGCT TGT

CAGCTGGCCAGAAGAGGT GTTCCAGGGCT TAGT TTCCT TGAGGAAGT TAGAGATTTCTGT
L Lt e e IIIIIIIIIIIIIIIIII L 1

CGACTGGCCAGAAAGGGT GTTCCGEGGCT TGGT TTCCT TGAGGAAGT TACATATTGT TCA
ATGCGAGAATCT GACAGGACACACACAAGCT CGT GBGCAAT CTACACCCGCACCAAGT GA
MR AR IIIII IIIIIIIIIIIIIIIIIIIIIIIIIIII IIII
ATGCAAGAATCTGACAGGACT CGTGGGCAATCTACACCCGCACCATGTGA

ACTCCTGCCACGT TTGGAGT CCCTAGAGATAACGTGT TGTGATTCTATTGTGGAGGTCCC
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Figure 7. Nucleotide sequence diph14-25 gene

CONCLUSION

Sai Duong Kien An and Loc Nuoc were cultivated ahdlied in Thua Thien Hue province. We
tested their capacity BPH resistance to BPH pojuatin Thua Thien Hue, the results showed
that two rice varieties resisted to BPH. This stuelyealed thabph14-25 gene was detected in
Sai Duong Kien An and Loc Nuoc cultivars, and natte sequence adbphl14-25 wassimilar to
nucleotidesequence dbphl4 (90%). These rice varieties are the important redsefor growing
and regenerating of the BPH resistant rice vasetigh high yield in Thua Thien Hue.
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