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Abstract : To elucidate the role of 3-caryophyllene emitted from rice plants in mediating interactions among rice ,
herbivores and their natural enemies , a rice (-caryophyllene synthase gene OsCAS was cloned , expressed in E .
coli and over-expressed or silenced in rice plants using an A grobacterium-based transformation system . The
gene OsCAS ,a 1731 bp ¢cDNA , contains an open reading frame of 1728 bp , which encodes a protein of 576
amino acids with a calculated molecular weight of 66.5 kDa . Phylogenetic tree analysis showed that the putative
rice OsCAS had a high amino acid identity (9970 ) to maize ( Zea mays) B-caryophyllene synthase , whereas a
low amino acid identity (51%) to those in other plants including Arabodopsis ( Arabidopsis thaliana) ,
Artemisia ( Artemisia annua) and cucumber ( Cucumis sativus) . Infestation by rice brown planthopper
Nilaparvata lugens (Stal) or jasmonic acid treatment enhanced significantly the expression levels of OsCAS

gene . The recombinant OsCAS protein was expressed in E . coli and rice lines with over-expression or RNAi

K& HHA : 2008-06-04

EEWE K ARR IS RIH (30671376) HH B LM AA HFHRI B BT H (NCET-04-0534) (#ff VL4 R4
JEBEBIIH (2006€22003 2006C30040) .

EE BN KR (1981—) 5 JLPHEM A Lo A B F R b2 S5 E-mail 1qgel027@ 163 com .

EIEE 2R B B AR EENFR RS Y EAEN S5 TSI Tel : 0571-86971622 ; E-mail :
yglou@ zju edu cn .



366 W K& & BRI S G RERR

B 35%

silencing of OsCAS gene were obtained by A grobacterium-mediated transformation , which laid a foundation for

elucidating the biochemical and ecological functions of OsCAS .

Key words : Oryzasativa L ; B-caryophyllene synthase ; Nilaparvata lugens (Stal) ; OsCA'S ; prokaryotic

expression ; genetic transformation
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ATGGCAACCTCTGTT CCGAGTGTACTACTA CTACCTGTGCCTACC

MATSVY PSVLL LPVPT
CACTGTAAACCCCAC TTTGATCACCATCCT AATGTCTGGGGCGAT
HCKPH FDHHP NVWGD

ATGAAGAGAAAAGCT CATGTTTCCGAGGAA CAAGTGAGAAGGATG
M KRKA HVSEE QVRRUM
CTCGTCGACACCTTA GAACGTCTTTGCATT GACTACCACTACGAG
LvVvDTL ERLTCTI DYUHYE
GATACCGACAATCAC TATGACCTCCACACT ACAGCTCTCCGGTIC
DTDNH YDLUHT TATLTRTF
CAGAGGTTCAGGGAC GAGGAAGGAAATTTC ACACGCGATGATAAC
Q R FRD EEGNTF TRDDN
CTCAGGATTCATGGG GAGGAGATACTCGAC GATGCTATCGTCTTC
LRIHHG EETILD DATIVEF
ATGGCGGACGAGGTG TGCAGTGCACTTAGG ACCCCTCTTTTCAGG
MADEV CSALR TPLTFR R
AAGTTGCCCACACGA AATGAGACCATTTTG GAGTTCGCCAAGCTC
KLPTR NETTITL EFAKIL
CTCACCATGTGGTGG AAAGAGCTCCAACTC CAGGATCATCTAAGC
LTMWW KELQL QDHTLS
GTTCTCTTCGAGCCT CAGTACTCATATGGG AGAACCATGCTCACT
VL FEP QYSYG RTMLT
TACAGCACCTTGGAA GAAAGCAAGCTGTTC ACAGAAGCAATTGAA
Y STLE ESKLF TEHATIE
TTCTTCTACAAGAAA GTACTGACCACCATG AAATCCATAGAAACT
FFYKXKZK VLTTNM K STIET
CTATTAATCGACGCT ACGAGATGCTTTTAC AACGAGGTGAAATGG
LLIDATRCFY NEVEKTUW
CTCAAGATTTCAGTG CCAAGCAGCTGCTGC ATGCACGTCCCIGTC
LKISV PSSCC MHVPY
ATCAACTGGGGCATG GCCTACCCCAAGATC ATCACATCTTCCTGC
I N¥WGEGM AYPEKTI ITSSC
CAAGGGTCTTCGTCG TCGTCGTCGTCGACG GTGGAAGCCTGCATG
Q 6GSSS §S8SS ST VEACM
AGGGAGCTCGTGGAG GAGTCATGGATGGAC ATCGCCGGGGAGTGT
RELYE ESWMD I AGESTC
GTCAACGCCACACGC GTGCTGGATTTCGTC TACAAGGACGACCAA
VNATR VLDFV YXDDAQ
ATCTACATCCTCTCT GTTTAA
I YILS V =*

E1
Fig .1

TGCACCGATATGCTA GTCTCACCAGTAGAA GGAGGAGATCTGCIG

CcTDML VSPVE GG6GDTLTL
TACTTTCTTACCTTC TCACCCTGCACTCCA TCAATGCTTCTGAAT
YFLTF SPCTP SMLTLN
ATACTTGAGTGTTCT TCTGGCCCCAATTTG CACGTAAAACTTGAG
I LECS SGPNL HVIKTLE
AAGGAGATTGAAAAT GTGTTGCGCCGGGTT CATGAGGAAGAAGAC
K EIEN VLRRVYVY HETETET?D

TATCTGCTCAGGAAG CATGGATACTATGCC TCTCCAGATGIGTIC
YLLRK HGYYA SPDVF
AATAACGGCACAAGA AGCATGCTGAGCTTG TACAATGCTGCCCAT
NNGTR SMLSL YNAAH
ACTAGGAACTATTTG CAGTCTGTGGTAAAA CATCTGCAGTCGCCA
TRNYL QS VVK HLGQSTP
AGGCCAAGAAGAGTT GAAGCAAGGCACTAC ATCTCAGTTTACGAC
RPRRYV EARHY IS VYD
GACTTTGGGATTTTIG CAATCTCTGTATTGC GAGGAGCTCAATATC
DFGIL QSLYC EETLNTI
TTTGCGCGAGATAGG ATGGTGGAGATGCAC TTTTGGATGCTTGGA
FARDR MVEMH FVW¥MLG
AAATTGTTCATCTTT GTCTCGATTTTCGAT GACATCTACGACAAC
KLFIF VSIFD DTITYUDN
AGATGGGATGAGGAA GCCGCTGAAGAACTT CCAGGCTACATGAAG
RWDEE AAEETL PGY MK
GATCTTAAACTCCAA GGGAACAAGCATGTC GACTATGTCAAAAAC
DLKLQ GNKHV DYVKN
CGCTCTGAAGGTGCA GATCAGGTAGCTGCT ACGGTGGAGGAGCAC
RSEGA DQVAA TVETEH
TACGCCTTCGTCGCC ATGGGAAACGATGTC ACAACCGATGATGCT
YAFVA MGNDV TTDDA
ATCGTTGGCCGATTA CTCAATGACATAGCT TCACATGAGAGAGAG
I VRL LNDTIA SHETRTE
AGGGAGCACGGCGGC ATCACGAAGGAGGAA GCCTACGCGAAGCTG
REHGG ITI KEE AY AKTIL
CTCCGGCCGGCGGCG GCTCAGCCGCCGCCG CTGCTGGAGGCCGTC
LRPAA AQPPP LLEAVYVW
GATGCATACACTCAT CCAAGTTCGCTCAAG GATACAATACACTCC
DAYTH PSSLZK DTTIHS

JKFE OsCAS E R £ cDNA FHEN M S EEF 7

Rice OsCA S full-length ¢cDNA and its deduced amino acid sequence
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BE BT IO AE Y - A 0 B BT L R 35 Ok ZmCA S23 (EU259641) , F K ZmCAS10 (EU259639), F K ZmCA S4

(EU259642) JKFE 0sCAS (AK241679) FF#5 AaCAS (AFAT2163) SURIF A1CAS (AFAT2361) #JK CsCAS (AY640155) .

Fig 2 Phylogenetic tree analysis of rice OsCAS protein with other characterized plant g-caryophyllene synthases

Bl 2 JkfE OsCAS EH S HAMMEMEHN A MES BN REHUM I
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Fig .3 Northern analysis of expression levels of rice gene OsCA S at different time after plants were infested by

rice brown planthopper Nilaparvata lugens (Stal) (BPH) (A) or treated by jasmonic acid (JA) (B)
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Fig 4 Electrophoresis analysis of prokaryotic expression of rice gene OsCA S

ML 1 2 3 M2 2 4 M2
A :
2500 bp 2000 bp 2500 bp
2000 bp

M1, M2 :DNA S FARIC A kil (1~3) : Kpnl , BamHI 8§Y)] pCAMBIA1301-0sCAS Jihr
B JKiH (17~4) : Sall , Smal FiY] pMECE-OsCASRL JTkL .
5 pCAMBIA1301-OsCAS(A) 1 pMECE-OsCASRL (B) St R BB 4 E
Fig 5 Enzyme digestion of recombinant plasmid pCAMBIA 1301-0sCAS (A) and pMECE-OsCASRL (B)

B 6 k¥ OsCASERITERIE(A)S RNAIB)HIKBRE

Fig .6 Rice lines with over-expression (A) or RN Ai silencing (B) of rice gene OsCA S
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Pl S5 000 1) 12 5 48 5 Ry (4 45 e — 30—
ARG AExT AR AS R iR S
KILT 0sCAS FRiXKF-HIH A2k (K] 3) 3Xiid
BHfUZE 1Y parafilm /NS Na: HPO: 2% i 25 o
AIREET OsCA S Bt b nlhg
5 0sCAS Fik/KF A GBI EA OC AR
IR A FRE— S RASE

AWFFEIENRE IR T 0sCA S FEP FFH A
HEBILRRHFET 0sCAS R d#F A
RNAi ) TO KR &R B BIKAE 0sCAS
SR B A e ML T =) g T A e R
KRG FER LR E R RSP ERITT T
S
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