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# E: AKETHE Saussurea medusa Maxim. cDNA X & ¥ /33| —E & REAABALE (SmCHS) Kh B, ABsdEid
RT-PCR #% 2| % % ¢4 & /R B 4B A B cDNA. /57| 5 #7 &% SmCHS A% 1313 bp, HFF4KME4E4 1170 bp, %4 389
AR LB, Fm) ;Kk & 49 5F & 4 43 kDa. #4324z & K T 4 pET28a(+)-SMCHS, ¥ 407 #2464k X M 4F i BL21(DE3),
RIFEREEW. 2 IPTGC FF ARG, stkkFHhitiT SDS-PAGE 547, 4R BT, REAWBREEGUISTHENHH
KAE. A Ni-NTA FUEAE G0 & G AT F s, STANFEORFTHBZLN, Z2REABLSEG LA S RALSEE
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Cloning, expression and charaterization of chalcone synthase
from Saussurea medusa

Fang Xia"?, Houhua Li*, Chunxiang Fu', Zhenzhen Yu®?, Yanjun Xu?, and Dexiu Zhao®

1 Institute of Botany, Chinese Academy of Sciences, Beijing 100093, China
2 Graduate University of Chinese Academy of Sciences, Beijing 100049, China
3 College of Science, China Agricultural University, Beijing 100193, China

Abstract: A fragment of chalcone synthase gene (SmCHS) was cloned from the cDNA library constructed in Saussurea
medusa. The full-length cDNA sequence of SmMCHS was obtained by RT-PCR. Sequence analysis showed that the full length of
SmCHS was 1 313 bp, containing an open reading frame (1 170 bp) encoding 389 amino acids. The molecular weight of the
protein was estimated to be 43 kDa. The prokaryotic expression plasmids pET28a(+)-SmCHS was constructed and transformed
into Escherichia coli BL21(DE3) for expression. SDS-PAGE indicated that the fusion protein was expressed partially in soluble
form after induction by IPTG. The recombinant protein was collected and purified by Ni-NTA affinity column. The enzymatic
activity assay of the purified recombinant protein showed that the fusion protein had chalcone synthase activity. It could catalyze
the condensation of a 4-coumaroyl-CoA with three malonyl-CoAs to produce naringenin chalcone.

Received: August 25, 2010; Accepted: November 5, 2010

Supported by: National Natural Science Foundation of China (No. 30873452).
Corresponding author: Dexiu Zhao. Tel: +86-10-62836201; E-mail: zhaodx@ibcas.ac.cn
% HAR R JE 4 (No. 30873452) il



1364 ISSN1000-3061 CN11-1998/Q

Chin J Biotech

September 25, 2011  Vol.27 No.9

Keywords:

/K145 3% Saussurea medusa Maxim. ly £ 44 %
PHREH R FEAMEY), /i TREPR . /.
J S, R EEGE R, S AR AR
AR DA Ry dhbrdfs, FTIRYT I . TP KGR
P61 58 R e A5 E M oAb 2 oy © AT IF 9 3
i, AAEREE . WA R LY, Hop
ST I R AT KA 2T
TETHEWACHE . it R, Wlzkrh, 2F2rh
ALY, BAZREYSEDRE, W 5
WAZH . BRSNS . Ml A K Rz . MY
TRREAEF . B BAE (o 45
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BOOEHR . AETE RN SO A S B ) 5 A R
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CHS H:[H, FFXTENTIRe#T TR ML,

AWFFEIE L RT-PCR % v B A5 2| /K BE 55 3% A1 /R
i 5 WAL I, K HAE R IBAT I BL21(DE3) ik 715
FERIK, FIHBRAEXT G B P T T ik, JFxTal
A BTSSR T TR, A2 R ROK R
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o M R pMD19-T | 45 £ WK B AT @
BL21(DE3). ki pET28a(+) HIASLEZMAF, /K
BETT I cDNA SCPE A SL 00 3 10 @ TR AT
112 FZH

AR WA DI . mIRE EX-Taq . T4

Journals.im.ac.cn

Saussurea medusa, chalcone synthase, prokaryotic expression, purification, enzymatic activity assay

DNA 450 . T-easy 2K . RNA $2HBURAF] | S sk
W& A AW TR KIE) ARA A, BRI
& AE A Marker 14 { bR 2N E A UH ARG R
A, IPTG W H LA T Ay TRAMAHF, His
Gravitrap affinity columns #1 PD-10 columns Il § GE
NHE AR ZR AN B A BRI E Sigma 2
Hl, A-F B A SHEOCRE P, fial F
W H Merck 2], 514 LA TAY TREARA
Al G

1.2 F&

1.2.1  KAFZHE CHS B0 5l

4 GenBank H B A& & 1) CHS & R 5F (1) & &
24, 1l DNAMAN #4353t 514 . CHSL: 5-AA
TGCGATGAATGAATGGGG-3'; CHS2: 5'-AAGCAA
CCGTGTTACATCAT-3',,

i PCR i i /K B35 3% cDNA S, 3 I H M
AT, 53] 1 232 bp A B, 7E NCBI /1]
Blast T.H (http://blast.ncbi.nlm.nih.gov/) 82 Lt %f
G BRI CHS B B, 5kt k 2y 100 210§
3. M5 GenBank W ELAMBIAFESRIE R CHS
CDNA 741, TETF B 3 AE 1 it A 48 L ~F PR s i
— 51 CPy, FAEH K Bt — B
CP,. CP;: 5-ATGGTGACCGTCGAGGAAGTCCG-3';
CP,: 5'-CAACGCCACTAGTAGTGC-3',

B 1l S % A5 5 ) cDNA AR, DL CPy il
CP, N 5147 PCR ¥ 14 : 94 CAEHE 5 min; 94 °C
1 min, 55 °C 1 min, 72 °C 1 min, 30 PME¥; 72 C
FEfH 10 min, PCR 74 I Bilis b BE K DNA [m] it i
R g A7 mll, 26 Bl T AR TR A B2 & il
Feo Kb R BeS 1232 bp A BeBREE, ARAESHES
MBRE T 51, ETF O SEAE 355 T, H PolyA J&
ELRT T — BS54 CP3: 5'-GGCCACATCAAGA
GATAGAGTAGG-3',

I 1 pL cDNA Jy#iti, i CPy. CP3 h5I#
HEAT PCR Y1, ¥ 445518 . 94 CAEM: 5 min; B
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J&i 94 °C 1 min; 50 ‘CiBk 1 min, 72 ‘CZE{# 2 min,
HEAT 35 AMIEFR s HJa 72 CHEAH 10 min,
122 4YWEEF2r

P 53 H9 cDNA FF5I7E NCBI F 47 [w] 4
P 1 %t (http://blast.ncbi.nim.nih.gov/Blast.cgi) , i
NCBI /) ORF finder % {1 17 5P (Y 152 HE , 1]
CDD #k {1, (http://www.ncbi.nIm.nih.gov/Structure/
cdd/cdd.shtml) 43 #F SmCHS 14 1 ¢ 45 #9 5% , H
DNAMAN B E 47 5 51 L X 43-#1 F1 2R e E A A 1
g,

1.2.3  fE# K pMD19-T-SmCHS #9447 #

14 SMCHS JEH TA 5ifE % pMD19-T #ifk I,
LB RAAT I DH5a 1, KB MERE (7% ik
TAY) TR BRAS ®HY .

1.2.4  FA#/f pET28a(+)-SMCHS #9745

Wit G M g%, 514% SmCHS-Yf FI
SMCHS-Yr 1% 5343 75| A EcoR 1 Al Sal I #yi
7 /5 . SmCHS-Yf: 5'-GGAATTCATGGTGACCGT
CGAGGAAGTCCG-3'; SmCHS-Yr: 5-GCGTCGA
CGGCCACATCAAGAGATAGAGTAG-3',

PLBR. pMD19-T-SmCHS g #itk , H w4 A
EX-Taq i/t 17 PCR 34, =9 i Bralifh . D).
B, EEFIRIAEIA pET28a(+) L, FEARIIT
W BL21(DE3) ', it RARERBUrEiL, Pk
FREVEY ORGSR, REUTORL, SEATEGDISE R, B
ki fiv 44~ pET28a(+)-SmMCHS, It i 4E AW
TR BRI
1.2.5 FH A pET28a(+)-SMCHS 7 A /G FFE
N7 F A

PRI E B R P e 2 RIR & R
(U A 100 mg/L) 1Y LB Kige3trh, 37 CIR&HE
FRIER, B LAREFRYILL 10 100 /Y He B2 b T fif
f) LB #5353 (Kan, 100 mg/L) 1, 3% OD {4
25 0.6, A 1 mmol/L B IPTG, 28 Cig&ik, B
AR R IR B B FE hi#E 1T SDS-PAGE 43 #r, e
IR, B IR L IPTG 5 3 i R Ak i

] R B W R E, FRIARTIE HBEE T 1/25
IR TR 45628 vhi (25 mmol/L Tris-HCI (pH 8.0),
0.5 mol/L NaCl, 5mmol/L kW) v, 8 7 mlwe,
4°C. 14000 r/min &5.0> 20 min, Zr s B AIDL
VE, LAE ST N R, 12% SDS-PAGE X} #ik
WAL AT T
1.2.6 FaEFIH9201E

FHEE A% oP RO #T Ni-NTA FiskE, EREA
Ve ZE I (25 mmol/L Tris-HCI (pH 8.0), 0.5 mol/L
NaCl, 20 mmol/L BKmM) HEFTUEYE, oo FHUEm 22
M (25 mmol/L Tris-HCI (pH 8.0), 0.5 mol/L NaCl,
600 mmol/L kM) #E47 H B8 H B PE
1.2.7 &2 FIHI A

B (5 10% HIh B RR 22 i) h
Ut PD-10 £, InAZifbiEr, Fumtiik, REMA
B, W, 1T SDS-PAGE 4347,
FHAT 6B T B i
1.2.8 A ES)BELE S i 7T SMCHS #9715 7487

PR AMEEAE RN AR R SR 250 pL, Hoph &
3.75 umol 11 4-F 4G AL 14 pmol 1N —BE4H
fii A, 0.1 mol/L BEfREAZE b (pH 7.0) LA 2.0 ug
4lifbi SmCHS, LiRRNAERE T 30 ‘CF 60 min
Ja, IMA 125 pL &8, ARG BEOE SN W) . 1]
PR b A 250 uL 2R ZBEAEH, WA
MLAH, 12000 r/min &.0> 20 min, B L35,
JA 250 uL 50% (V/V) HY HY s K 3 4R 15 i A f
RL 7= B O o T AR BN W e 25 A R Al
B & SR Rl B 2, BT LA LA B 2 bR o AR R
PO

] Agilent 1100 HPLC/MSD Trap VL %& ik
RAG AL S = W) . Ak A . ZORBAX Eclipse
XDB-C18, 4.6 mmx150 mm, 5pum, A5:if 30 °C, #k
FEEE 20 plo WBIAHDAK (A) FIHTEE (B), URiEHN
1.0 mL/min, JEBEFER: 30% B 3 min, 30%~80% B
17 min, 80% B 3 min, K&K N 289 nm, i
b mi% (ESI) BFPF, THRSUREE 350 C,
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FALSE S 35 psi, TS W 8.00 L/min, E4
B HLE 3500V, HEFLHLE-30.9 V, TR
5 iR JEE m/z 100~400,

2 &R

2.1 SmCHS ERE Ry E

L cDNA Ak, DL CPy. CP, 51 ¥k T PCR
P48, gt BRIRWEEE RS Uk , W LR 3 400 bp
AR B (B 1), 4 PCR =Ny, P45
J3 406 bp, 4 GenBank HLX}ly CHS JE A (1 i 7
5. Ktk 406 bp #Y B S ZATARAFH9 1232 bp 95
Bepiae, 33— /Ky 1313 bp 1Y cDNA ¥4,
L cDNA Jytsitiz, CPy, CPs ARIMIHEATY 1, &
VK RYHEH 1200 bp BB (1 2), HEMZIEA
St (1) 28 1 K B AR A M, R R R i 44
A SmCHS (GenBank Accession No. DQ350888).
2.2 SmCHS Z2FMEMERF LM

Xf i N AT A YR B AR b, SRR
SMCHS £ [H ) ORF % 1 170 bp MR EFS, %
fith 389 Nz HLHR, LT A 43 kDa, X 4ifidIX.
HEATHE A BT RE 73 A 5 K B, SmCHS J& T 4i
G EEHE R (Cond enzymes superfamily), EA N
BN A F=asahind (8 3). eIk AWl
% | Daucus carota. ¥RELJIA Senna alata. WL AR

4724k Hypericum androsaemum. %% % Matthiola
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bp M 1 2
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1 RT-PCR ### SmCHS Liff H & (CP;-CP,)

Fig. 1 5’ sequence of SMCHS was obtained by RT-PCR. M:
100 bp DNA marker; 1,2: RT-PCR product of 5’ sequence of
SmCHS.
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2 RT-PCR # 1 SmCHS £ 1< cDNA (CP;-CPj3)

Fig. 2 Full-length cDNA of SmCHS was obtained by RT-PCR.
1: RT-PCR product of full-length cDNA of SmCHS; M: DL2000
plus marker.
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Fig. 3 Architecture analysis of domains of SmCHS.
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incana (GenBank Accession No.%3J7| & CAA07244 .
AAMO00230., AAG30295, CAD20739) KJ CHS &
AT EILER P B 1 2 X, S50 WoR, % IEN BT g
it 1) 2 IR 7 51 SR 4 228k CHS AR e e
ik 88.7%, HH A4 3 AWRNEY CHS ARt AR 7E
80% L) I, il CHS JEH (9 gt X 43 sF (K 4).
R GenBank H g8 (14 H Ath 4 F 1 2 IR B A il
HHIRIT Y, FIJH DNAMAN #AF 9 & CHS i
et . MRGEHEER (& 5) FTLIAE H, SmCHS 5
R A 1 2 R I A A R A DG R B AR, T
KAz L /NFE | KR A B AR ) 1 A R I AL
2.3 ELARK pET28a(+)-SMCHS B3

1 SMCHS B #4 @ B HE A His b i %3R5
ik pET28a(+) |, H4 BTk pET28a(+)-SmCHS £
it EcoR I il Sal I WG VI% e, Rl 6 o,
£ 1200 bp Ze 47 — 45 FE A1, IEW] SmCHS B[ 2
ZoER A B AR
24 KEEEERMEHINFSRIESHEN

P4 ki pET28a(+)-SmMCHS #4k % E. coli
BL21, £ 1 mmol/L IPTG if5'F:3ik, SDS-PAGE %4
REW T RBRLE E A7 F =2 N 43 kDa, 5
By F R RN —30 O T e ek &,
AT T I AHERGR  He AL 250 1 mmol/L IPTG
PE, 0~6 h NEG HE A MRBEBIEEH, 5 h
JERG B AN RBKOPEARE, A EA (B 7).
R AR S AR5 3 R AR I Rl 3E € 7 5 h, 4%, Rib
Rl G 2 L A MR A TR R 2 AT
fratifh, A Taerm A EN (K 8).
25 KEEEERASEHHEED N

ARSI R, 4lifkiy SmCHS AT LIk
— > T 4-F A A R =00 TN B A 4G
Az BURH B2 R AR, Al R A R W] A R S
i 2% . SmMCHS Bk SEEAE 52 1v 7¥) HPLC-MS
YEZE R 9 PN, Al F AR O BRI Dy
15 min, & F R Al R AR UES Y m/z O 270.8

SaCHS ... . MVKVEE I ERQORAEEARTVMAIIRATRANYERS TN 36
P Q

DcCHSL - .. . MVTVNEFRTQORREEPATVL AITIRTEPNQVDOSAY 36
HaCHS - - . .MVTVEEVGQORREEPATVMAIIEIRVEPNQYDRATY 36
MIiCHS ~ MVMGATSLDEE I REGQRADEPAG I LOITENGANHY 18AEN 40
SmCHS - - - -MVTVEEVEGQTRAEEPAT IMATRRTEPNOY L 0SAY 36
Consensus erkaraga igtapnvqg vy
SaCHS ~ PRMMERVIINSEAVTEMNENGORNSOIEVIKKEYIHETEE! 76
DcCHS1  ARNMIER 1 INSIEDKPEMIIGREVOEIEVIN TIRYIHET[EDL 76
HaCHS ZDYYFR]] HKAEMNEX d KK =EV 76
MiCHS ZDYYFR] HVTDENEN c RK[xH =DF 80
SmMCHS  PRMMEx NN KEKHRRMO KK =El 76
Consensus ~ dyyfr t se Ikekf rmcks i r ml e
SaCHS KENEN AP I AR L EYEETEVATKYEE 116
DcCHS1 KQN[ZS! A ARQD I VVNEVPKLGKEAAREA | KEREEETY)
HaCHS KEN[ZNI A=SIIDARQD I VWWYEVPKLGKEAAYNA I KERIRETY)
MiCHS KEN[ZNI A=SIIDARQD I VWWYEVPKLGKEAAYEA | KEREP]
SMCHS IQEK(gN1 A EVPKLGKEAARIZA | KERIRETS
Consensus | p c yma s d rqdivv evpklgkeaa aike
SaCHS WGQPKSK I THLIJFCTTSGVDMPGADY{®L TKLLGLRPSVKRIENES]
[D1e(01x Y M \/GOPKSK I THLIIFCTTSGVDMPGADFRIL TKL L GLRPSVKRIEES]
50201 SIV/GOPKSK I THLY/FCTTSGVDMPGADM{OL TKLLGLRPSVKRIESI
V[ (ofx SE\/COPK SK I THLYYFCTTSGVDMPGADY{®L TKLLGLRPSVKRINIS]
ST (S{a R GOPKSK I THLY/FCTTSGVDMPGADMOL TKLLGLRPSVKRIENES
Consensus wgqpkski thl fcttsgvdnpgad 1tkllglrpsvkr
SaCHS MMYQQGCFAGGTVLRLAKDLAENNXEARVLVVCSE I TEAVNEE
[D]e(01 5 Y M =1VIVY QQGCFAGGTVLRLAKDLAENNNARVLVVCSE I T\YLIEEE])
HaCHS MMYQQGCFAGGTVLRLAKDLAENNNEARVLVVCSE I TV

MiCHS MMYQQGCFAGGTVLRLAKDLAENNREARVLVVCSE I TEAVARN)
SmMCHS MMYQQGCFAGGTVLRLAKDLAENNZEARVLVVCSE I TIAVRES
Consensus  mmyqqgcfaggtvlirlakdlaenn arvlvvcseit

SaCHS TFRGPS® THLDSLVGQAL FEDGARA PLIZOYAE! 235
[DI¢&{S SV TFRGPIN THL DSLVGQALHF AEA ZVIGI _[E 235
[RE10z SE T FRGPYY® THLDSLVGQALFEDGARNAN I IGSDPLIZSVAE] 235
[V [{o{z S T FRGPEID THLDSLVGQAL R A XD TSVGE 240
SMCHS  IAREGNENEMNSAVERNECHERA I IMESR1 LoV -Eka 235
Consensus tfrgp thldslvggal f dga a i gsdp e p
SaCHS g IAQT I LPDS=GA I DGHLREVGLTFHLLKDVPGL I A4
DcCHS1 E[IVSIAAQT I LPDSBGA I DGHLREVGL TFHLLKDVPGL I VA
HaCHS E[IVEINAQT I LPDSEGA 1| DGHLREVGL TFHLLKDVPGL I VA4
MICHS LFEYVEIAAQT I LPDSBGA I DGHLREVGL TFHLLKDVPGL I Jwasli]
SMCHS E[IVEIAAQT I L PDSEGA 1 DGHLREVGL TFHLL KDVPGL I VA
Consensus fe v aqtilpds gaidghlrevgltfhllkdvpgli
SaCHS 315
DcCHS1 315
HaCHS 315
MiCHS 320
SmCHS 315
Consensus

SaCHS 355
DcCHS1 355
HaCHS 3%
MiCHS 360
SmCHS 355
Consensus | Ik k tr vl ygnmssacvlfi emr s

SCIC  SERNDGIRE T TGEGEEWGY L FGFGPGLTVET\VLIGS|JY 389
[Dlel07y YR DI TTGEG BBWGY L FGFGPGLTVET\VLIg S\ 389
[0 5 S DC{BNTTGEG| ISWGVL FGFGPGLTVETWVLIZS\LS 389
1Y ITel s SR DGV T TGEGIBEWGVL FGFGPGLTVETIUVLIZS\Y N 394
S11/¢ SO Gl TTGEGEEWGYLFGFGPGLTVETIEVLE SYSL 389

Consensus dg ttgeg wgvlfgfgpgltvet vl s

4 FEYF CHS BESEBRF I REIRIES
Fig. 4 Homology analysis of the amino sequences of chalcone
synthase among difference species.
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At CHS AAT96388
— DvCHS1 BAJ14769

GhCHS1 CAA86218

CcCHS CAA91930
Ij HvCHS CAA41250
TaCHS AAQ19322
OsCHS BAB39764

5 AFRXFEERMESERNRGEIHLH

Fig. 5 A phylogenetic tree of various chalcone synthases.

1 M bp

— 5000

— 3000
—2000

— 1000
— 750
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6 ELHFRH pET28a(+)-SMCHS BIM BG4 E

Fig. 6 Enzymolysis identification of the recombinant plasmid
pET28a(+)-SmCHS. 1: pET28a(+)-SmCHS digested with
EcoR I and Sal I; M: DL2000 plus marker.

kDa M 1 2 3 4 5 6

80 —
60 —

40 —

30 —

20 —
12 —

7 SDS-PAGE 4 #7 pET28a(+)-SmCHS 7~ [5] i} 4B 9 3=
*ER

Fig. 7 SDS-PAGE analysis of the expression product of
BL21(DE3)/pET28a(+)-SmCHS. M: protein marker; 1-6:
BL21(DE3)/pET28a(+)-SmCHS induced with 1 mmol/L IPTG
for2h,3h,4h,5h,6h,0h.
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8 SDS-PAGE #iEHERRIAL

Fig. 8 SDS-PAGE analysis of purified recombinant protein.
M: protein marker; 1: protein of BL21(DE3)/pET28a(+)-
SmCHS after induced with IPTG; 2: induced recombinant BL21
supernatant; 3: induced recombinant BL21 precipitation; 4:
purified recombinant protein; 5: uninduced protein of
BL21(DE3)/pET28a(+)-SmCHS; 6: uninduced recombinant BL21
supernatant; 7: uninduced recombinant BL21 precipitation.

A 10072103.D:EIC 270.8-AlIMS
b Ve

Intensity (x10%)
[\) W EN

0 il ottt i i oot W st A
5 10 15 20 25
t (min)
B -MS, 14.9-15.2 min, Background subtracted
4 /
k) 270.8
% 3
>
5
21
146.6 231.7 355.9
0 L1 1 L Lo

150 200 250 300 350
Mass-to-charge ratio (m/z)

9 SmMCHS HY{RIMEEIE K =4 HPLC-MS %7

Fig. 9 HPLC-MS identification of the product of enzymatic
reaction in vitro catalyzed by SmCHS. (A) Extracted ion
profiles of enzymatic reaction product (m/z 270.8). (B) Mass
spectrum of enzymatic reaction product.

(EImE) s 2lifk i) SmCHS {2 S 1 ™= 9 1) $ B B
P A B I 18] 15 min AT e Bi i B (A IR #3k
FiioR), gifbiy SmCHS F i 5 ™ ) 1 miz 2 270.8
(B I 3K 7R ) 5 B kT B AR s 17 7™ A 488 B B8 Uk
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Pl (% BA B 1) R 15 min BT VRGBS 11 4 A
i 18] 4 15 min B384 miz hy 270.8 FUES T H L (F
W) o 7 A T W R [ RS P SR 4-F T -CoA
HITRN . BE-CoATEAARSMGE SMCHS Ak AR 1 T Ml iz %
AR, A E A RE A & Sl %, £
T RE S K 1S5 3% CHS JE R —A S i 4 A
KHEERA
3 W

¥ /RER A (Chalcone synthase, CHS) 27
P e 2 AR U 3 A L 288 BT A Y AR — AN G
it , PR O O T B il R R 2 A S R A AR
FRAE — S S . CHS JEPH I TTER | A Ek
B PR 2 A0 e T o 2 5 e B B, A
MRS, Vot . bt UV Frmret—E
5 11

A5 i RT-PCR 2% b 15 31| 424 24 1 200 bp
(KBS A IR 5 WL, w389 NE LR,
X5 OGBSI H WA CHS R/ AR —
B, WEE, RRAE, WISk, KRR, ILA%, A
CHS #f 1 389 ML, /T Hh 43 kDa, Xf
AR A B AR 1 = eSS R IT R, B T34
A 5 RIS VRO AU BB A, R
T R N AP = 2 25 R AR T BEAH SR L 2R T, )4 CHS
118 R A ST 5 11 36 P O A 3 AR %, (FL LA I AT
REZh ST AL A A RN, T, Pk CHS Y
7 7 2 /R A A 1t A TR B IR A FR T, Xt ok
# CHS MW & BL, Gly256 H i Jis ¥ ik £ M il
IR, Thri97 {v T B it fE AL 48 A A 11 A L 42 1 3R
L EWKE, Ser338 AYfEMIZEML Cysled—r|
S MR WAL A b ) AEAAS AT R —
A,

CHS {RHMTE PR IR AE 1972 4F i 7 [ )2
K Kreuzaler 45 KK T2 77 21 i 45 5% A 42 420w i
B, ARSCER T pET28a(+) JFA%RIkBIMAIEK

JAFER X SMCHS #E47 @Aidkis, RiB=Wif
6xHis 54, g B2 A ik R it 107 (5, i H. 6xHis
RSN, RPN AT, PRI AR
S H 0 E S5 RRE . SR SRR 2 AT H
A aifh, gifbE AR TN 43 kDa, 5
Liu %% . Ma %553 R FHAS 6] 09 SR A e ik AR ik 1
VLR 4 22 BE R ALY CHS 43 F AR O, 5 iof
HPLC-MS X} SmCHS f# Ak (1 fA S B A2 )52 1o 7 4 14 7
Wi, LERRM] SmCHS HAT A /R B4 B0 1
PR T B R AR Jiang SR HEZ
L Y /NSL I EE CHS RSN 2 B =8, &
PR T A U il e R A RE 2 4h, AT 2
FhEl =Y, B 4-F SBEH IR N R (4-coumaroyl-
triacetic acid lactone, CTAL) FIN 4 EHIEFR{L =)
(Bis-noryangonin, BNY)M ASzu6 5 A % BRI =4
AR, ATREE TR R R, Jek AT ok
2B AT AKX SR S AT ORA AT HE A
W, R R0, AR A R IER T
A-T5 O Tk H I A (4-coumaroyl-CoA) b, iR a] LI A
e A (Cinnamoyl-CoA) B — A 7 T Bl A
(Dihydro-p-coumaroyl-CoA). Xf /N7 Bi#§ CHS Ay {4k
SME TSI R Y], oK N EEBERTE A s EEF
T 8 T 2 A A A R B )RR 2 L 4-7F SRR A
NP 50%~60% , 5% 5 CHS 7 i AH 7] i1
S A T2 AR S 6 R — 25 1T DA 22350 59 A AR
It T A B U AR A KIS, #5957 SmCHS
PR I HE AR, BETHEN SmCHS 1y A4 21
37/

AMFFEE N SMCHS #EA7 R RL, XEH
BOMEEE. EW¥RESG T 4. T
SMCHS W& M4, BAREF I AN . 38 e
A, FEHABAR Y ik 3k A /R & WL R, Ag
WS AL LRI O PTIN . PUERAMRRE ST, [FIETLN
PAPE B AL & W) 05 RS B AR 26 25
e 30
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