, 2012, 29(4): 510 - 515
Journal of Zhejiang A & F University

CYP79

( , 311300)
. D- , 2 000 ,
. 130 o °

- (RT-PCR) c¢DNA (RACE) Bambusa veniricosa
CYP79 c¢DNA , BvCYP19, BvCYPT9 1913 , 193
, 1 752 bp, 1 1559 bp , 519 o PERF

SFSTGRRGCIA , CYP79 o ,
o 3 12
; ; ; CYP79
: S718.3; Q943.2 i A : 2095-0756(2012)04-0510-06

Cloning and characterization of the CYP79 homolog-key enzyme gene

involved in biosynthesis of cyanogenic glycosides in Bambusa ventricosa

WANG Yue-yuan, LIU Xiang-min, ZHOU Ming-bing, TANG Ding-qin

(The Nurturing Station for the State Key Laboratory of Subtropical Silviculture, Zhejiang A & F University, Lin’an
311300, Zhejiang, China)

Abstract: Cyanogenic glycosides, a molecule in which a sugar is bound to a non-carbohydrate moiety,
usually a small organic molecule, and found in more than 2 000 higher plant species, including ferns,
gymnosperms, and angiosperms making up 130 plant families, have been used as defense compounds against
herbivores and pathogens. In order to investigate whether there is cyanogenic glycosides pathway in the
Bambusa ventricosa, the CYP79 homolog gene was aimed to characterized. In this study, a CYP79 homolog gene
(named BvCY P79) was cloned from the shoot tip of B. veniricosa McClure by reverse transcription-polymerase
chain reaction (RT-PCR) and rapid amplification of ¢cDNA ends (RACE), which was 1 913 base pairs (bp)
in length encoding 519 amino acids. The start codon was located at 193 bp, and the stop codon was located at
1 752 bp. Results showed that the translated BvCY P79 contained the typical plant CYP79 domains including
PERF and SFSTGRRGCIA motifs. The obtained data showed a possible cyanogenic glucoside pathway in B.
veniricosa by blast and functional prediction. This could be helpful for safety evaluation with bamboo shoots.
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1.1
Tag DNA , (ANTPs), Agarose Gel DNA Extraction Kit, PCR Product Ex-
traction Kit s Escherichia coli DH5a
, pMD18-T, Bambusa ventricosa
1.2 RNA
Invitrogen Trizol reagent (RNA), Invitrogen
Su-perScript™ First Strand Synthesis System for RT-PCR c¢DNA
1.3
CYP79 PF(5’- CCG TGG AAG GAG ACG CTG TCG -3")
PR (5'- GGG GTC GCA GTG CGG ACC GGT GCC -37), o
cDNA , : 94 °C3min; 94 C45s, 55C45s, 72C 1
min 40 s, 35 ; 72°C 10 min, (PCR) pMD18-T ,
DHS5a , , ,

o

3’ 5' Invitrogen 3’ RACE kit  TaKaRa BD
SMART™RACE ¢DNA Amplification Kit, 3’-RACE 2 P3-1. 5'- GGC GAC CAG TGG
AAG AAG ATG -3"  P3-2. GCG GCT ACA AGA ACG CAG TT, (AUAP): 5'- GGC
CAC GCG TCG ACT AGT AC-3", 5'-RACE P5-1. 5'-TTC ACC ATA GCC TCC TAC
AGT CCA ACC AAA-3, (NUP): AAG CAG TGG TAT CAA CGC AGA GT,
3’ , 5 : 94C30s, 72 °C 3 min, 5
; 70 °C30s, 72 C 3 min, 5 ; 94°C30s, 68°C30s, 72 C 3 min, 27 o
(PCR) pMDI18-T s o L3
5 Vector NTI Advance 9 o
(CICR-5: CTGAAGGACTAGGAGACATCAGC  CICR3: GGGCACCATAGCC-TCCTACAG)
s pMD18-T , o DNASTAR  Clustl W
cDNA , (NCBI)
Blast o
14
(neighbor-joining ,N-J ) s (bootstrapvalue 1000) ;

TreeView . , 5

2.1 ByCYP79
cDNA , (PF) (PR) 400 bp 1 ( 1A),
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Figure 1 Gel electrophoresis of amplification fragments of BuCY P79
: 379 bp, NCBI Blast ,
, CYP79 ,
CYP79 o
cDNA , P3-1, P3-2 (AUAP) 1411 bp
, P5-1 (NUP) 1 102 bp ( 1B, C), ,
CYP79 cDNA, ,
( 1D), , BvCY P79, cDNA 1913 bp( 2),
193 , 1 752 bp, 1 1559 bp , 519
( 2
2.2 BvCY P79
ProtParam (http : //us.expasy.org/tools/protparam.html ) - BvCYPT9
(MW)58 1498 D, (theoretical PI) 600, (formula)  CasosHu101N7410736551 0
PBIL Network Protein Sequence Analysis , BuCYPT9
41.43% (helices), 5.78% (strands), 52.79% (coils),
BvCY P79 o
Blast , BvCYPT9 Hordeum wvulgare HvCYPT9AS8
(ACJ70085) , Arabidopsis lyrata  ALCY P79B2 (XP-002866896 ) A. thaliana
AtCYPT79B2 (NP-195705) , 9% , Brassica napus BnCYP79B5
(AF453287-1), 98% , B. oleracea  BoCyp79B1(ADW54459) 97%,
Populus trichocarpa ~ PtCY P79D8 (XP-002305081) 96% CYP79
PERH (S/IT)F(S/T)TGRRGCXG,
2.3 BvCY P79
P450 (the cytochrome P450 superfamily) cYp s
, 90 P450 , 27 (CYP51, CYPT1, CYPT2, -+, CYP96)",
34 BvCY P79 PA50 BvCY P79 ,
: BuCYPT9 Sorghum bicolor ~ SbCYPT9A1 ,
C 3), SbCYPT9A 1 ,
ol , CYPTI9A41, CYPI1E1 UGT85B1
, NADPH( P450 ) , D- o

BvCYPT9 °
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cacgcgggggcagttcccatctgttctcttcttecttgecttttattttaaacgtgectccccggee
gctaccagtgactgtgtagtgcacaagcaagcactattaatttcctcactgtcacagtgtcacaat
ggagctaggggcctccacaatgcttggaacgatcccctgecttttgecactttgtgaaagecaATGGTG
M V
ATCGCARTAACGTTCATITACTICGTICCARAGGCTTAGGCCGCAGAGGARGATCAGCGGTTIGCGCG
I A I TTFTI YT FJ VQRTULZRZEPUGEQRIEKTISSGTCA
TCTTCGGTTGCGCCGCTCCCGCCGGGACCGGTGCCGTGGCCAGTCGTGGGARACGTGCCGAGRAATG
S S VAPLUEPZPGZ PV PWZPVV G NTYVUZPRM
ATGCTCAACAAGCCGGCGTTCCGAATGGATACATCTGATGATGAAAAGGAGATGGGCACCGACATC
M L N K P A FRMUDTSUDUDETZEKTEMMGTTDI
GCCIGCGTCCGGTCAGGCGGCATCCACGTCGTCGCCGTCACCTGCCCCAAGATCGCGCGGGAGGTG
A CVRSGGI HVVVAYVTT CTEPIZ KTIHU LATRTETY
CTCARGAAGCAGGACGCCAACTTCGTGTCCCGCCCCCTCACCTTCGCGTCARGGACGTTCAGCTGC
L K K Q DANTFVV SRZPLTT FEFAST RTTFSC
GGCTACARAGAACGCAGTTCTCTCGCCGTTCGGCGACCAGTGGAAGAAGATGCGCCGGGTGCTCACC
G Y K N AV 1S PTFGDG QTWIE KT KMTZERZRERTUTYVYTULT
TCCGAGATCATCTGCCCCTCCCGCCACAAGTGGCTCCACGACAAGCGCGACGACGAGGCCGACRAAC
S E I I C P S R HEKUWUIL1IHUDI KT RTDTUDTETU LZTUDN
CTGACCCGCTACGTCTACAACCTCACCAGGAGGTCAGGCGCCAGCGTTGATGTCAGGCACGTTGCC
L TR YVYUNTLTU RT®RSSGA ASTYVYDTVU RIUEHTYA
CGGCACTACTGCGGCAACGTCATCCGCCGGCTTGTCTTCGGCAAGCGCTACTICGGCGAGCCGCAG
R HY CGNVTIRIRILTYVTEFGIEKT RTYTFGTETPQ
CCCGACGGAGGGCCGGEECCECTCGAGETGCGECACGTGEGACGCCGTGTTCACCTCCCTAGGGCTC
P DGGPOGPLETVRUETYVDA ATYVTETSTULGL
CTCTACGCGTTCTGCATCTCCGACTACCTCCCGTGGCTGCTCGGCCTCGACCTCGACGGCCACGAG
L YA FCISDZYTLZPWUILTUILGTLUDTLDG H E
ARGGTCATCAAGGAGGCCAACGCGACGGTGAACAGGCTGCACGACACGGTCATCGACGAGCGGTGG
K VI KEAUNA ATV VU NIRTLUBEIDTTVTIUDTETRTW
AGGCAGTGGAAGAGCGGCGAGAGGCAGGAGCTCGAGGACTTCCTCGACGTGCTCATCACGCTCARA
R Q WK S GEURUGQETLETUDTFTLTUDTVTZLZTITTLZK
GACGCCGACTCCGAGGGCAACCCGCTGCTCACCATCGAGGAGGTCAAAGCACAGTCTCAGGATATC
D ADSEGNT PLTLTTITETETVI KA AGQSSGQQDTI
ACGTTCGCGGCGGTGGACAACCCGTCGAACGCCGTGGAGTGGGCGCTGGCGGAGATGATGARCARC
T F A AV UDUNUZPSUNA LAVYVETWA ATLA RAZzTEM MMTEINNHN
CCGGAGGTGCTGCAGACGGCGGTGGATGAGATCGACCGGGTGGTCGGGECGGGAGCGGCTGGTGCAG
P EVLQTA ATV DTETITUDUZ RTYJTYGRTETRTLTYVQ
GAGTCGGACATCCTGCGGCTCAACTACGTGAAGGCGTGCATCCGCGAGGCGTTCCGGCTGCACCCC
E S DI LRTULUNTYYVIEXKU-LATCTIUZ RETMBLTFT RTULTEEP
GTCGCGCCATTCAACGTGCCGCACGTCGCGCTCGCCGACACCACCATCGCCGGCTACCGCGTGCCC
V A PF NV PHTYVA ATLA ATDTTTIZ ZAZGT YU RTYVEP
AAGGGCAGCCACGTCATCCTCAGCCGGACAGGGTTGGGCCGCAACCCGAGGGTCTGGGACGAGCCG
K G S HV I L SRTUGULG RUNUZPRTYVUWTUDEP
CTCCGGTTCAGGCCGGAGCGCCACATGGCTGCTGACCCGACCTCGGCGGTGGCGCTCACGGAGRAAC
LRFR[PERH|MAADT PTSAVA ATLTTEN
GAGCTGCGGTTCATCTCCTTCAGCACCGGGCGCCGCGEETGCATCGCGGCGTCGCTCGGGACGGCE
E L RVF I|[5 F S T GGRURGTCTIA BA|IASLGT R
ATGAGCGTGATGCTCTTCGGCAGGCTCCTGCAGGGCTTCACCTGGAGCATGCCGGCTGGGGTGGCG
M S VMILTFGT RTLTLGQGT FTWSMEPHZ AGTVYV A
GCTGTCGAGCTGAGTGAGTCGACGCACGACACCTTCCTGGCCAAGCCGCTGGTGCTGCACGCCCAG
A VEULSES ST HTDTT FTLA ATE KT PTLTVTLTHA LADQ
CCGCGCCTGCCGGTGCACCTCTACCCGGGCATCTAAttaattaattaattggggatttctacgget
P RL PV HL Y PG I *
atgtgctcctactactactactactctttttgtctccgatgttgaagtcttgtctccgatcageta
taataaagagctccccggccaatcgccacgcatcgaataaaaaaaaaaaaaaaaaaaaaaaaaaa

PERHAFISFSTGRRGCIATR 5 J3 %1 F 40 1 J7 #E 5 o o

2 BvCYPT9
Figure 2 Sequence of BuCY P79
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ACYPT06A1
L 97 OsCYP78411
100 AICYP13A45
65 \—I:AICTYP98A3
o BsCYP8041
— AtCYP77B1
100— 4¢CYP8942

AtCYP70143

—— AiCYP5141

MRy SCR BRI T 000 AR B RE, A 8Fax.

97— A1CYPT1041

SR AN [R] ) T 1

CYPZ i H5 V) 1] 4 : At: Arabidopsis thaliana, Bs: Berberis stolonifera, Gm: Glycine max.,
Lj: Lotus japonicas, Me: Manihot esculenta, Mt: Medicago truncatula, Os: Oryza sativa, Ph:
Petunia x hybrida, Pp: Physcomitrella patens, Pt: Pinus taeda, Sb: Sorghum bicolor.
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Phylogenetic relationships of the translated BvCYP79 and 34 plant cytochrome P450

Passiflora caerulea
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