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Abstract: B -1,3-glucanase is one of the important composition involved in resist affected by plant

pathogeny. We have isolated total RNA from leaves of phaseolus vulgaris, cloned cDNA of B -1,3-glucanase

gene using RT-PCR in order to improve the ability of resistant pathogeny of plant. We linked this gene with

pGEM-T-Easy, analysis the whole gene sequence .The result of sequence of this gene showed: cloned cDNA

whole length is 1035 bp,encoded 331 amino acid, has 85% homology compared with reported sequence,

conserved region of amino acid almost consistent with others .This cloned gene has been embodied by

GenBank, logging number is DQ093563. We have constructed the express vector of this cloned gene for

plant. [Nature and Science. 2005;4(1):37-46].
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Introduction

B -1,3-glucanase are abundant in various plant
species .Some studied showed that B -1,3-glucanase
refer to many physiology process, including cereal
germination, hypocotyls and coleoptile development,
phloem transportation, callus movement, canaliculus
tissue transportation and regulation, cell wall biology
synthesis, flower development, microspore formation,
pollen tube development, fruit mature, plant caducity
and immobility etc. Recently, along with study deeply,
that is discovered that B -1,3-glucanase play an
B

-1,3-glucan and Chitin are important composition in cell

important role in resistant disease of plant.
wall of fungi, B -1,3-glucan and Chitin exposure on
surface of top end of mycelia of fungi which accept the
attacked by B -1,3-glucanase and chitinase. The
experimental of resistant fungi in vitro showed that B
-1,3-glucanase can restrain the growth of mycelial. But
then B -1,3-glucanase and chitinase work together
show more distinctness about their resistant fungi than
only use one.

More important thing is that oligosaccharide which
released from cell wall of fungi during hydrolyzation
induced whole resistance disease of plant as excitated
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factor in many reactions of resistant disease of plant.
This aspect reports are focus on studying the work
together of soybean and soybean epidemic disease.

GEBP (Glucan Elicitor Binding Protein GEBP)
was found in soybean that locus at member of
cytoplasm of radicle. GEBP can specific combine with
oligosaccharide excitated factor which was release from
B -1,3-glucanase degradation and induce defense
reaction of plant.

The bioactivity of resistant disease of B
-1,3-glucanase arose people think much of it. So far, at
least 26 kinks of B -1,3-glucanase and their cDNA
clone have been isolated. Furthermore have already
transformation B -1,3-glucanase into tobacco, Chinese
goosebeery, rose, tomato, cole, clover, carrot, ect, many
plants, obtain expressed in different degree.

This on clone c¢cDNA of B
-1,3-glucanase from Phaseolus Vulgaris and whole

study focus
sequence analysis, construct expressed vector of B
-1,3-glucanase for plant. Genetic transformation into
plant are process of studying.

1. Materials and Methods

1.1 Plant Material
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Phaseolus Vulgaris was provided by Agriculture
Academic Gardening Institute of Hei Longjiang in
China.

1.2 Bacteria and Plasmid

Host «cell, E. coli IM109 from TaKaRa
Bioengneering (Dalian) Co., Ltd. China, Vector,
pGEM-T-Easy, from Promega Co., pMHL7133-Gus,
from Japan.

1.3 Enzyme and Reagent

Enzymes and IPTG. X-gal. dNTP, from TaKaRa
Bioengneering (DaLian) Co., Ltd, China, and Promega
Co; RT-PCR Kit from Invitrogen Co., T4,DNA ligase
from GIBCO Co., UNTQ-10 Kit from Shanghai Sangon
Biological Engineering Technology & Services Co., Ltd,
Primer was synthesized by TaKaRa Bioengneering
(DaLian) Co., Itd, China, Gene sequence analysis was
done by Shang Hai Bioasia Bioengneering Ltd., Co..

1.4 Treat of PhaseolusVulgaris and Isolation Total
RNA

Phaselous Vulgaris was planted in plastic shed in
order to germination and growth. Two weeks later, take
young leaf on the top, isolation total RNA use
Guanidine Isothiocyanate method of our improved .

1.5 ¢DNA First Strand Synthesis of Target Gene,
PCR Amplification and Clone

b g total RNA of Phaselous
Vulgaris, primer is oligo (dT) , according to the

Template is 1

description of ThermoScript™ RT-PCR system of
Invitrogen Co., synthesize cDNA first strand.

Based on the sequence of B -1,3-D-Glucanase of
Edington, B. V. (1996) reported, use Primer Premier 5.0
software to design two primers for PCR reaction:
5’CTGGATCCTCAAATCGGGGTGTGTTATG 3’

Figure 1. Isolation total RNA
from phaselous vulgaris leaf

BamH |
3’GGTGGTTTTATTCTGTCTTCTCGAGGT 5°
Sac 1
We insert the restriction enzyme sites of the BamH
I and Sacl onthe 5’ endand 3’
clone and construct expressed vector in the further.

Take 1 11 the product of RT-PCR amplication for
target gene in 25 U | system.

Conditions: 94°C 2 min, 94°C 30s, 55C 50s, 72
C 1min, 72°C 10 min, 4°C hold, 30 cycles.

Use the UNTQ-10 Kit from Shang Hai Sangon
Biological Engineering Technology & Services Co., to
purified PCR product, link it with
pGEM-T-Easy vector, screen positive clone on LB plate
with Amp ,IPTG and X-gal.

end in order to

T,ligase

1.6 DNA Sequence Analysis

Commission Shang Hai Bioasia Bioengneering Co.,
Ltd., sequence the target gene, analysis the results of
target sequence.

1.7 Construction Recombinant Express Vector for
Plant

Isolated plasmid of pMHL7133-Gus,
phosphorylation, link the B -1,3-Glucanase gene to the

remove

vector.

2.Results and Discussion

2.1 Isolation total RNA of B -1,3-Glucanase gene
from Phaselous Vulgaris and PCR amplification
from Figure 1 show integrality of RNA is perferably.
PCR product is 1.1 Kb, consistent with result of
anticipate (Figure 2).

1kb

Figure 2. cDNA PCR amplification

of B -1,3-Glucanase gene
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2.2 ¢cDNA Clone of B -1,3-Glucanase of Phaselous cutit, get 1.1 Kb segment (Figure 3), PCR amplification
Vulgaris of recombinant plasmid also get 1.1 Kb segment

Reclaim 1.1 Kb segment from gel, link with vector ~ (Figure 4), thereout indicate cDNA clone of B
of pGEM-T-Easy, obtain recombinant plasmid of -1,3-Glucanase has been insert into cloned vector.
pGEM-T-Glu, double enzyme of BamH I and Sac |

2.3 ¢cDNA Sequence Determine and Analysis of B -1,3-Glucanase of Phaselous Vulgaris
Sequence result shows: This cDNA whole length is 1035 bp, ORF from 3-998 bp, encod 331 amino acid,
putative molecular weight 36.9 KD, isoelectric point 8.64 (Figure 5).

1 GCATGATGGGCAACAATCTCCCATCAGCCAATGAAGTTATAAACCTTTACAGATCAAACAAC
1 MMGNNTLPSANEVINLYRSNN
61 ATAAGAAGAATGAGACTTTACGATCCCAATCAAGCAGCTCTGCAAGCACTCAGAAACTCA
21 I R R M RLYDPNQAALUGQALTRNS
121 GGCATTGAACTCATTCTTGGAGTGCCAAACTCTGATCTTCAGGGTCTTGCCACCAATGCC
41 ¢ I EL I LGVPNSDILIGQGTLATNA
181 GACACTGCTCGTCAATGGGTGCAAAGGAACGTGCTGAACTTTTGGCCCAGTGTTAGAATC
61 D TARQWVQRNVLNTFWPSVRI
241 AAGTACATAGCAGTTGGCAATGAAGTGAGTCCTGTTGGAGGTTCCTCTTGGTATGCCCAA
81 K'Yy IAVGGNEVSPVGEGGES S WY AQ
301 TATGTTCTACCTGCTGTCCAAAATGTATACCAAGCTATAAGGGCTCAAGGCCTCCATGAT
101 Y v.L PAVQNVYQATITIRAQGTLHD
361 CAAATCAAGGTTTCAACAGCCATTGACATGACCCTTATAGGAAACTCCTACCCTCCATCA
121 Q I K vsTAIDMTTVLTIGNSYPPS
421 CAAGGTTCCTTCAGGGGTGATGTTAGATCATACCTAGACCCTATAATAGGGTACTTGCTA
141 Q G S FRGDVRSYULDPTITIGYTLL
481 TATGCAAGTGCACCTTTGCTAGTGAATGTGTACCCTTATTTCAGTTACTCTGGCAATCCT
161 Yy ASAPLLVNVYPYTFSYS GNP
541 CGTGATATATCACTTCCCTATGCTCTTTTCACTTCACCAAATGTTGTGGTGAGGGATGGC
181 RDISLPYALZFTSPNVVVRDG
601 CAATATGGGTACCAAAATCTGTTTGATGCTATGTTGGATTCAGTGCATGCAGCCATTGAT
201 Q YGYQNLTFDAMLTDSVHAATID
661 AACACTAGGATTGGTTACGTGGAGGTGGTTGTGTCTGAGAGTGGGTGGCCCTCAGATGGA
221 NTRIGYVEVVVSESS GWPSDG
721 GGGTTTGGTGCCACGTATGACAACGCACGTGTGTACTTGGATAACTTGGTTCGTCGTGCT
241 G F GGATYDNARVVYYLDNILVRTRA
781 GGAAGAGGAAGCCCTAGAAGGCCTTCGAAGCCTACAGAGACTTATATATTTGCCATGTTC
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261 G RGSPRRPSIKPTETY
841

281 DENI QIKSPEI

901

301 EK KYPFGFGAQRTDAIK
961

321 FNATYPULIKSDM=*

1021 CTGTTGTAATATT

I F AMF

GATGAGAATCAAAAGAGTCCTGAGATAGAGAAGCATTTTGGGCTCTTTAAACCCAGCAAA
EKHFGLTFZKPS K
GAGAAGAAGTACCCCTTTGGATTTGGTGCCCAAAGGGATGCAAAGATTGTGGTTGATGAG

I V.V D E

TTCAATGCAACATATCCCCTTAAGAGTGACATGTAAGGTTGGAACCCTAGTTCTCAAAGT

Figure 5. Glu Nucleotide Sequence of B -1,3-Glucanase Gene of Phaselous Vulgaris and Putative Amino Acid

Sequence

Homologous searches 1035 bp of Glu nucleotide
sequence through BLASTN software, result shows 136
items which have homologous sequence with it in

B

-1,3-Glucanase gene, more homology in turn are

database of GeneBank, more of them are

Phaseolus vulgaris, Glycine max, Medicago sativa,
Pisum sativum, Cicer arietinum, Hevea brasiliensis,etc.
Homologous rate of correspond region are almost
between 84%and 99%.

Send 331 amino acids sequence of Glu encoded to
the server of NCBI, use BLASTP tool to homologous
searches,result show 448 items which have homologous
sequence with Glu protein, all of them are B
-1,3-Glucanase gene, more homology in turn are
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Phaseolus vulgaris, Medicago sativa, Cicer arietinum,
Pisum sativum, Hevea brasiliensis,etc. Homologous
rate of all of them are above 78%.

Compare homologous sequence of Glu gene with 3
items of B -1,3-Glucanase gene from Phaseolus
vulgaris which were publicized in GenBank (Figure 6),
result show that Glu gene has high level homology with
Ga gene (caa37289) , Gb gene (P23535), Gec gene

(S13323) on correspondence amino acid sequence.
Sufficiency testify that Glu gene is one of members of
B -1,3-Glucanase gene family. But it has portion
difference with others on amino acid sequence, putative
different Phaselous Vulgaris species can cause a little
diversity on amino acid sequence.
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Glu MMGNNLPSANEVINLYRSNNIRRMRLYDPN@] 867
Gc MMGNNLPSANEVINLYRSNNIRRMRLYDPN(€g 69
Ga MMGNNLPSANEVINLYRSNNIRRMRLYDPN@] 69
Gb MMGNNLPSANEVINLYRSNNIRRMRLYDPN@] 69
Consensus mmgnnlpsanevinlyrsnnirrmrlydpn

Glu 898
Gc AAT@ATRNSGIELTILGVPNSDLOGLATNADT 100
Ga AAL@®ATLRNSGIELTILGVPNSDLOGLATNADT 100
Gb AALI®ATRNSGIELTLGVPNSDLQGLATNADT] 100
Consensus aal alrnsgielilgvpnsdlgglatnadt

Glu ARQWVOQRNVLNEFWPSVIRIKY TAVGNEVSPVG 929
Gc ARQWVOQRNVLNEFWPSVISTKY TAVGNEVSPVG 131
Ga ARQWVQORNVLNEWPSVINIKYTAVGNEVSPVE 131
Gb ARQWVORNVLNEWPSVINTIKYTAVGNEVSPVG 131
Consensus argwvgrnvlnfwpsv ikyiavgnevspvg

Glu GSSWYAQYVLPAVQNVYQMIRAQGLHl 960
Gc GSSWYAQYVLPAVQONVY] 162
Ga GSSWYAQYVLPAVONVY[@A 162
Gb GSSWYAQYVLPAVONVY[@A 162
Consensus gsswyaqyvlpavagnvy a radgglhd ikv

Glu STAIDMTLIGNSYPPSQOGSFRGDVRSYLDPT 991
Gc STAIDMTLIGNSYPPSQOGSFRGDVRSYLDPT 193
Ga STAIDMTLIGNSYPPSQGSFRGDVRSYLDPI 193
Gb STAIDMTLIGNSYPPSQGSFRGDVRSYLDPI 193
Consensus staidmtlignsyppsagsfrgdvrsyldpi

Glu IGYLLYASAPIMMVNVYPYFSYSGNPRDISLP 1022
Gc IGYLLYASAPLENVNVYPYFSYSGNPRDISLP 224
Ga IGYLLYASAPLENVNVYPYFSYSGNPRDISLP 224
Gb IGYLLYASAPLENVNVYPYFSYSGNPRDISLP 224
Consensus igyllyasapl vnvypyfsysgnprdislp

Glu YALFTSPNVVVRDGQYGYQONLEFDAMLDSVHA 1053
Gc YALFTSPNVVVRDGQYGYQONLEFDAMLDSVHA 255
Ga YALFTSPNVVVRDGQYGYQONLEFDAMLDSVHA| 255
Gb YALFTSPNVVVRDGQYGYQONLEFDAMLDSVHA| 255
Consensus valftspnvvvrdggygygnlfdamldsvha

Figure 6. Compare Deduce Amino Acid Sequence of Glu Gene from Phaseolus Vulgaris with Amino Acid

Sequence of B -1,3-Glucanase Genes from Other Phaseolus

Vulgaris. The Embody Number of Genbank of

Comparing Sequence: Ga(CAA37289); Gb(P23535); Ge(S13323).

Use DNAMAN4.0 Multiple Sequence Alignment
tool compare homology of protein product of Glu gene
encoded with protein product of Glycine max,

Lycopersicon  esculentum,  Solanum  tuberosum,
Triticum aestivum, Nicotiana tabacum, Pisum sativum,
Medicago sativa, Cicer arietinum gene encoded which

were embodied in Genbank.(Figure 7), the result shows
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Glu gene from Phaseolus Vulgaris has portion
homology with B -1,3-Glucanase gene of Glycine max,
Lycopersicon  esculentum, Solanum  tuberosum,
Triticum aestivum, Nicotiana tabacum, Pisum sativum,
Medicago sativa, Cicer arietinum. [lluminate that there
is different of B -1,3-Glucanase gene among different

species and genus.
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DPNOQ
DPNO
DPNH
DPNH
FADA
DPNH
DPNQ
DPNOQ
DPNO

Phaseolus vuMM
Glycine max ML
LycopersiconMM
Solanum tubeMM
Triticum aes...
Nicotiana taML
Pisum sativuMM
Medicago satMM
Cicer arietiMM
Consensus

HHHH

HHHH

ELTIGIPNSE . LOTLATNQD
ELTIRGVPNSIE . LOSTATNSD
ELTIRGVPNSE . LOSTATNND

Phaseolus vulkiNe ELIIRGVPNSIE . LOGLATNAD
Glycine max R ELTIRGVPNSID . LOGLATNPD
Lycopersicon R EVIIRGLPNVE . VKHISSGME
Solanum tubeGINENENER EVIIRGLPNVIE . VKHIASGME
Triticum aesKINESENER ALTIRDVGGTRVLASLAANAS

K %EV GLPNSB . VKHIASGME

Nicotiana taGhuROiN

Pisum sativuPENENENER

Medicago satARNENENER
R

Cicer arietiARNEORN
Consensus al al s i
Phaseolus vuTAR
Glycine max TSR
LycopersiconHAR
Solanum tubeHAR
Triticum aesNAA
Nicotiana taHAR
Pisum sativuSAR
Medicago satNAR
Cicer arietiIAI

LNFE
LNE
LNE

010100 %KDK)()C
SRS

U Y UyuyZz Z

e e s B R

Consensus wv v P

Phaseolus vuGGSSWYAQYVILENVONVYOINTRAQGIRHDOMK
Glycine max GGSSSVAQYVLIEATONVYQIMTRAQGIRHDORK
LycopersiconTGTSNLAPFQOVIZALVINI YK GEAGIRGN DK
Solanum tubeTGTSSLTSEFOVIZALVINIYKIRIGEAGRGNDIK
Triticum aesDT..... ONIVEEMRINLNAMLNGAGIRGA . iliIK
Nicotiana taTGTSYLTSFLTIZAMVVINIYKINTGEAGRGNNIK
Pisum sativuGGSSWLAQYVIIZNTOINVYQINTRAQGIRHDOMK
Medicago satGGSSWLGQYVIIZNTONTIYOMTRAKNIBHDOMT,

Cicer arietiGGSSWLAQYVLIINTONTYORMTIRAKNMHDOMK
Consensus ra n a 1 i
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Phaseolus vuﬁsAIDMTLIGNSY-QESERGDVRSYLDP
Glycine max [YSWSIDMTLI S (€ S[ARCDVRS YLDP
LycopersiconySiSVDMTLIGYS Y s RNDVRWETDP

Solanum tubelySISVDMTLI SYPPS RNDVRWE'TDP
Triticum aesjySiy SIRFDAVT PPS QA...YMTD

RNDARWE'TDP
RSDVRSYLDP
RNDVRAYLDP

RSDVRSYLDP

Nicotiana talySiSVDMTLI SYPPS S

Pisum sativulYTIAIDMTLIGNSFIRESKES
Medicago satjYSIIATDMTLIGINSFiRsKES
SPPSRGEE
f

Cicer arietiﬁSSIDMTLIGN S
Consensus vt PpPs
Phaseolus vuIIGY]

IFLYAS APL SYS
Glycine max IIGYVYANRNZAF SYT
LycopersiconIVGFIBRDTRAVEAREVIN INE24aSY S
Solanum tubelVGFIRDTRINZNEVINTMREISY S
Triticum aeSVARL ASTGCRERRANVNRAN Y K
Nicotiana taIVGF RDTRENGAREVIN TGRS Y S
Pisum sativuFIGYWVYA
Medicago satFIGYIRVYAGENEREVIY

O IIANm

o X
=m=
)

@ O

O ©)

I=m=)

) 2
EREllENEllENEIENE]

[N
@)

0 LD 1O

Cicer arletlFIGYLVYA APLL
Consensus apll n ypyf

Phaseolus vuPEAL TSENWERDGQYG EQ
Glycine max PMAL NV BGOYG. LFDAM
LycopersiconPMAL BGSRQ. R LEDAM
Solanum tubePMAIL T‘PNV BGSRO. YR LEFDAM
Triticum aesNMATEAR.|IZGTT
Nicotiana taPMSLIATAIZNV

Pisum sativuPMATRTSIEGV
Medicago satPMALRATSEGV

3
o)
) 05}
n +— =

o

Cicer arietiPMAL slNVMEQDGQYG EQNMLDS
Consensus y v d y 1lfdam d
-
LycopersiconV MDRTGGGS GINAYSIaSIENES A CAFGAT
MERTGGGS GI VSESGWP SEXCENErNN
Pisum sativuV
AL DNTGIG VVSESGWP S|BE[C:NINS]
AT.DNTGIG VVSESGWP S|BE[ERT:NINS]

Phaseolus wvu IDNTRIGYE YASIISICINES DGGE'GAT
uE
A
Solanum tubeVYEVA
LERAGAP RV ASGFAAT
LERSGGA GINVAASINIGES AGAFGAT
Medicago satV
Consensus vVSesgwps

Glycine max IDNTKIGY] YARSIINIGIES DGGEAAT
Triticum aesLVEW
Nicotiana taVYREW

N DNTGIG YASISIEEN DGGSATS
Cicer arietiVN
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Phaseolus vuYDNAR VRRAGRESIFRRIFSKPTIHT 1111
Glycine max YDNAR VRRANRESIZERRIZESKPTIHT 345
LycopersiconHENAOT TQHAKEESIZRKIZG . PT|AT 337
Solanum tubeQDNEAT] IQHAKEESIERKIZG . PTIKT 337
Triticum aesADNA IDHVGGETIEKRIFGLL . T 318
Nicotiana taYDNBMAT TOHAKEE@SIZFRKIZG . PTIT 345
Pisum sativuYDNERI IRHVGKETIZERRIFWA . T 313
Medicago satYDIART 344
Cicer arietiYDNRARI 345
Consensus na

Phaseolus vulIlyan 1140
Glycine max Ijad 374
LycopersiconIjyng 366
Solanum tubeIlPa\ 366
Triticum aesIjgEW 348
Nicotiana tallpW 374
Pisum sativuliy\y 342
Medicago satIj 373
Cicer arietiI)yN . 374
Consensus famf en k e ekhfg £ p k y
Phaseolus vuPFGRGAQRD.AKIVVDEFNATY .P.LKSDM 1167
Glycine max PFGEAGGKRL.GKVVIDDENATT.S.IKSDV 401
LycopersiconNLNBGVSER.VWDI. ..TNSTA.SSLTSET 391
Solanum tubeNLNIBGVSER.VWDISAETNSTT .SSLISEM 394
Triticum aesPIQgH 353
Nicotiana taNLNBGVSGG.VWDSSVETNATA.S.LISEM 401
Pisum sativuPFAYGGERRDGEIVEGDENGT.VS.LKSDM 370
Medicago satPFGRAGGERMG. .IVNGDENAT. IS.LKSDM 399
Cicer arietiPFGRGGERRNGEIVNDDENATTVS .LKSDM 403

Consensus f

Figure7. Compare Deduce Amino Acid Sequence of Glu Gene from Phaseolus Vulgaris with Amino Acid Sequence

of B -1,3-Glucanase Genes from Other Plant.

The Embody Number of Genbank of Comparing
Sequence:

Glycine  max  (CAAO01814),  Lycopersicon
esculentum (Q01413), Solanum tuberosum (CAE53273),
Triticum aestivum (AAY88778), Nicotiana tabacum
(p27666), Pisum sativum (AAB24398), Medicago
sativa (AAB41551), Cicer arietinum (CAA10287)

2.4 Construction Express Vector of B -1,3-Glucanase
Gene of Phaselous Vulgaris for Plant

We use high effective express vector
pMHL7133-Gus of plant which has CaMV of 35S
constitutive type strong promoter that can make foreign
gene express occur in all position and any development
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stage of transgenetic plant in order to transformation B
-1,3-glucanase gene into plant and study the possibility
of its anti- fungi. Furthermore, the upstream of 35S
promoter on vector pMHL7133-Gus has E7 enhance
regulated element which can enhance transcription
efficiency of target gene. The downstream of 35S
promoter on vector pMHL7133-Gus has Q sequence
which can provide the new binding site for ribosome
consequently boost up translation efficiency of foreign
gene.

Use double enzymes to cutted pMHL7133-Gusv
and remove phosphorylation, link the reclaimed product
from gel of Glu cDNA, obtain recombinant clone
pMHL7133-Glu. Double enzymes of BamH I and Sac
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[ cutit, get about 1.1 Kb segment from recombinant

clone (Figure 8). PCR of recombinant plasmid also get

1.1 Kb segment (Figure9), thereout

testify that

10Kb

<€4—1Kb

Figure8.Recombinant clone pMHL7133-Glu
was cutted by BamH I and Sac I
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