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Analysis on Stereospecifity of Diterpene Synthases 1eCPS from Isodon eriocalyx
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Abstract: Ent-kaurane diterpenoids, isolated from the Chinese medicinal herbs, Isodon L., are principle com-
ponents showing potent bioactivities of antitumor and anti-autoimmune inflammation. Despite a large number
of ent-kaurane diterpenoids isolated from Isodon plants, little is known about the enzymatic machinery
involved in their biosynthesis. [eCPS1 and IeCPS2 encoding copalyl diphosphate synthases (CPS) were previ-
ously cloned from the 1. eriocalyx leaves and functionally characterized. Here we verified that [eCPS1 and
[eCPS2 were ent-CPSs that produced CPP of ent-stereochemistry, by GC-MS analysis of enzymatic products
from coupled reactions with a known Arabidopsis ent-kaurene synthase stereospecific for ent-CPP.
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Fig.1 Biosynthetic pathway for GA and Isodon ent-kaurane diterpenoids
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1hGGPPA: Hisyn-CPP (1), FIAH S fIdiTPSZH 1. 7
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SN Ay e SR € 1 - BT S 15 AX (gas chroma-
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2006). GGPP (geranylgeranyl diphosphate)ll H
Sigma, B 125 R/ Bi(Ni-NTA agrose) i H
Qiagen. Jx 3% 7 & SuperScript™ III First-
strand Synthesis system for RT-PCRJ¥ [ Invitrogen,
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FUFE I¥ (Arabidopsis thaliana L.) Columbia-04=
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P AtKSFER (GenBank & 3¢ 5 NM_106594.3) /7 51| &
JRAE SR B39 51405 AGTCGTCAAGGCTAATTC-
GT 3" Ff1 R~ 55 CAAACCTCTTCTTGTTCTGA
3, DAY cDNAAHMEAREEATPCRY 1Y, JK [ PCR)™
Y& 2IpMD 18 TH 4K (Takara), I F> 561k /7 51 1E
B SR FH M) 3R iR

AtKS [N 5T AS 5 KK 29N S R IR,
it L BRAE S IR _EF 5145 CGGATCCGCTAA-
CAATGTGAGCTT 3" ("N 223K 75 BamHIE ] L
M) MRS 5 CCCTCGAGTCAAGTTA-
AAGATTCT 3' (FRIZLEKIRXholBEYIN7 £1), F &
R EFPrimeSTAR HS DNA Polymerase (Takara)y™
WREAS S Ik g b X (A KSHE B, 42 ) K g T
W (Escherichia coli)FIAFARpET32a(+). &7

HHIADNARF B IEH 5, K 3208 BRI N R I T 3
AW MRBL21 (DE3), ATl &E A MG FRKIE. N
N7 FHIPTG (isopropyl-p-D-thiogalactopyranoside,
K FF0.1 mmol-L)E20 Ci%512 h, 12% SDS-%
PR IO It i (PAGE) FL i b Il 28 40 2 1 (1) R ik i
AR, flE RIK M) 215 5 KAKKSE A4 T &
KZ174104 kDa. 5 FFRIAH 18 000xg. 4 CEH
05 minlU8E AR, BRI 580 CIRAT

ZIRPAT R R SCF(LiFFE2012) 4 7 2531
1eCPS14=K F 5| flleCPS2 345 5 ki i [X i1 471
53 B A pET32a(+), £ KT HEBL21 (DE3)H1 52
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mmol-L™)#E15 ‘Ci5 518 h. & KiAMeCPS1AI
[eCPS24) 1 5N 73 7| 8111104 kDa.
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B UK AR, InN2.0 mLiEE A 22 00 (20 mmol-L™!
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500 mmol-L" NaCl, 200 mmol-L " Bm) it 4, 43 5
WCER TR O IURE FBUK; S Al RIS R AR
Jiit 3% 37. B F Sephadex G-25 (GE Health)fii 25, FH50
mmol-L" Tris-HCIZZ 1 (pH 7.55%8.0) F 147 L e it ;
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(Amicon Ultra-15, Millipore) %300 pL/= A7, I
8%, 5 mmol-L"' MgCl,. 2 mmol-L"' DTT, 37.E
AT I BB T IR AT

RpH 8.5 8.0 &% p il 43 il T U w7
AtK S H B i 24k S f i Bt b AL R, T TeCPS1
FTeCPS2 H 2H g (1 2li4b i FE 4R ¢ R HpH. 7.5112%
M
2.3 BB ML

5 mLJE IS N AR 10 L GGPPIA




1128 T A P )
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FIZEREE T, 30 ‘C/KIB6 hBk THE SN .

TR 150 pLEF 53 N5 uL GGPP1E N
BT S S0 IR, [FIFEFE30 "COKIT6 hy Z Ja 1 R
P & I 10mg Bl M B R (1.7 U'mg™', Sigma
P-3877), 37 ‘C/K¥43 h.

IR N N I 2 5 R IE 2k 2
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JKNa,SO, T¥1 h, K 1E e AR FE R B RS, b
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EFE2.0 o[RS ARSI - DS AZ AR AR v i o
2.4 GC-MS#M &4

GC: HP-5MSf % E 418 (30 mmx0.25
mmx0.25 um); FERALHIE 60 C, fREFS min, £
FTHE10 “C-min” %260 C, {54550 min; R &N
1.0 mL-min™'; #EFF 1R E250 C; FERTE100 kPa;
rmEE10:1; BN = 2R A
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250 C; B TIRIESE230 C; PUMATIR 150 C; Ji
B HE35~450; K HwileyTn. bR i R ZE1 T4k
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ZR5THE
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SDS-PAGE HLUKAG IR W, 215 5 IKAH0L g 7+
o k- U1 SE A2 06 & B AtK STEpET32a(+)/ K AT B
BL21 (DE3)RiAMR &, LLEARIE K ERIA
B . (H2, BB i pHAE 7.5 =
FI8.5, fil A A AR AT E] A8, Rk, % e pH
1B A8 58 G2 P T 40 md I+ AtK S 20 iy 44,
LG R G R 1 B R R IR 4wl (]
2). SR pHAE T s o] BEAF B B, (R 3
I BE 36 9pH 8009 STV, B i i 4 r B I H
M. MgCLADTTEER/ [ M BR 7Y« fil& R IA 11
TeCPS 12 4 5p 7] ¥, MileCPS2IU J 1584 I 5 (&
2), SEATZ HTRGE W 745 R —SU(Li%%52012).
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Fig.2 Expression of [eCPSs and IeCPS2 in pET32a(+)/E. coli BL21 (DE3) and purification of recombinant fusion proteins
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Fig.3 GC-MS analyses of the dephosphorylated reaction prod-
ucts from GGPP produced by purified recombinant IeCPS2
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22009; Sallaud%:2012; SmanskiZ£2011; XuZ
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Y, 124 CHAEWI AR AEY) & i ik & B Y CPPAY
3R AL, 535l S ent-CPP. syn-CPPLL fznormal
fICPP, Hrh, ent-Finormal ICPS i A il Lb 45
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